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Safety considerations

Some reagen t s and samples used with  Water s® inst rument s can  pose 
chemica l, biologica l, and radiologica l haza rds. Be su re you  a re aware of the 
potent ia lly hazardous effect s of a ll substances you  work with . Always observe 
Good Labora tory P ract ice (GLP) gu idelines, published by the U.S. Food and 
Drug Admin ist ra t ion , and consu lt  your  organ iza t ion’s sa fety represen ta t ive 
for  gu idance.

When  you  develop methods, follow the “Protocol for  the Adopt ion  of Ana lyt ica l 
Methods in  the Clin ica l Chemist ry Labora tory,” Am erican  J ournal of Med ical 
T echnology, 44, 1, pages 30–37 (1978). Th is protocol addresses good opera t ing 
procedures and the techn iques necessa ry to va lida te system and method 
per formance.

Safety advisories
Consu lt  Appendix A for  a  comprehensive list  of warn ing and cau t ion  
advisor ies.

Operating the ACQUITY UPLC system

When opera t ing the ACQUITY UPLC system, follow st andard qua lity con t rol 
procedures and the gu idelines presen ted in  th is sect ion .
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Symbols

Intended use
The Waters® ACQUITY UPLC™ system is in tended for  ana lyzing compounds 
and in t roducing separa ted samples in to a  mass spect rometer .

When  you  develop methods, follow the “Protocol for  the Adopt ion  of Ana lyt ica l 
Methods in  the Clin ica l Chemist ry Labora tory,” Am erican  J ournal of Med ical 
T echnology, 44, 1, pages 30–37 (1978). Th is protocol covers good opera t ing 
procedures and techn iques necessa ry to va lida te system and method 
per formance.

Calibration
To ca libra te UPLC systems, follow acceptable ca libra t ion  methods using a t  
least  five st andards to genera te a  st andard curve. The concen t ra t ion  range for  

Symbol Definition

Author ized Represen ta t ive of the 
European  Community.

The CE symbol serves a s confirma-
t ion  of the conformity of a  product  
with  a ll European  Community direc-
t ives applicable to tha t  product .

For  in  vit ro diagnost ic use.

The ACQUITY UPLC system is CE-marked according to the 
European  Union  in  vit ro Diagnost ic Device Direct ive 98/79/EC.

Warning: The ACQUITY UPLC system is to be used for  in  vit ro 
diagnost ic use on ly by t r a ined, qua lified labora tory per sonnel.

  EC   REP 

 

 IVD 
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st andards shou ld cover  the en t ir e r ange of qua lity-con t rol samples, typica l 
specimens, and a typica l specimens.

To ca libra te mass spect rometer s, consu lt  the ca libra t ion  sect ion  of the 
opera tor ’s gu ide of the inst rument  you  a re ca libra t ing.

Quality control
Rout inely run  th ree qua lity-con t rol samples tha t  r epresen t  subnormal, 
normal, and above-normal levels of a  compound. Ensure tha t  qua lity-con t rol 
sample resu lt s fa ll with in  an  acceptable r ange, and eva lua te precision  from 
day to day and run  to run . Da ta  collected when  qua lity con t rol samples are out  
of range migh t  not  be va lid. Do not  repor t  these da ta  unt il you  a re cer ta in  tha t  
the inst rument  per forms sa t isfactor ily.

When  analyzing samples from a  complex matr ix such  as soil, t issue, 
serum/plasma , whole blood, etc., note tha t  the matr ix componen t s can  
adversely a ffect  LC/MS resu lt s, enhancing or  suppressing ion iza t ion . To 
min imize these matr ix effect s, Water s r ecommends you  adopt  the following 
measures: 

• Pr ior  to the inst rumenta l ana lysis, use appropr ia t e sample 
pret rea tment  such as protein  precipit a t ion , liqu id/liqu id ext ract ion  
(LLE ), or  solid phase ext ract ion  (SPE) to r emove mat r ix in ter ferences.

• Whenever  possible, ver ify method accuracy and precision  using 
mat r ix-matched ca libra tor s and QC samples.

• Use one or  more in terna l st andard compounds, preferably 
isotopica lly-labeled ana lytes.
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1-1

1 System Overview

This sect ion descr ibes the componen t s and fea tu res of the ACQUITY 
UPLC™ system.
Contents:

Topic Page

Inst ruments, componen t s, and da ta  systems 1-2
UPLC system gu idelines 1-4
Binary solven t  manager 1-5
Sample manager 1-7
Column hea ter 1-8
Opt iona l sample organ izer 1-9
Opt ica l detectors 1-10
Data  systems 1-11
Columns 1-12
FlexCar t 1-13
For  more in format ion 1-13
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Instruments, components, and data systems

ACQUITY UPLC systems include a  binary solven t  manager , sample manager , 
column hea ter , detector s (tunable u lt r aviolet , photodiode a r ray, or  
evapora t ive ligh t  sca t ter ing), and a  specia lized ACQUITY UPLC column.

Small-pa r t icle chemist r ies a s u t ilized in  UP LC system chromatography 
genera te na rrow peaks. To main ta in  these na r row peaks, ext ra  
bandspreading must  be con t rolled by lower  detector  cell volume, min imized 
tubing volumes, and specia lized fit t ings. Narrow peak widths can  somet imes 
requ ire h igher  da ta  ra tes. The TUV, PDA, and E LS detectors can  sample up to 
80 da ta  poin ts per  second.

The bina ry solven t  manager  and in jector  can  produce pressures up to 
103421 kPa  (1034 ba r , 15000 psi) and can  genera te h igh-pressure gradien ts 
with  min imal gradien t  delay. The upper  lim it  of the flow ra te r ange is 2 
mL/min .

The sample manager  can accommoda te two pla tes in  a  microt iter  pla te format  
or  2-mL via ls in  fu ll-heigh t  pla t e format . An  opt iona l sample organ izer  
increases the capacity of the system to a s many as 22 microt it er  pla tes (21 in  
the sample organ izer  and one in  the sample manager ), or  eigh t  via l r acks 
(seven  in  the sample organ izer  and one in  the sample manager).

Water s® Empower™ chromatography software or  MassLynx™ mass 
spect romet ry software con t rols the systems.
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Waters ACQUITY UPLC System

Solvent tray

Detector (optional)

Column heater

Sample manager

Binary solvent manager

Sample organizer 
(optional)
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UPLC system guidelines

Tip: ACUITY UPLC system gu idelines differ  from standard HPLC pract ices.

• When  per forming fast  ana lyses, note tha t  a  peak of in terest  can  be as 
na rrow as 0.5 second. Water s r ecommends a  sampling ra te of 25 to 50 
poin t s across the peak, which  provides good quant it a t ion  and peak 
represen ta t ion . Sampling ra tes fa st er  than  20 poin t s per  peak yield 
h igher  baseline noise and filter  t ime constan t s shou ld be adjusted 
accordingly.

• The opt imal ACQUITY UPLC flow ra te differ s from tha t  of a  typica l 
HPLC column. The t able below offer  opera t ing gu idelines for  ACQUITY 
UPLC columns under  both  isocra t ic and gradien t  condit ions. Note tha t  
the gu idelines a ssume small-molecu le analytes. Also note tha t  they a re 
approximat ions and tha t  opt imum per formance for  your  molecu le or  
separa t ion  can  occur  a t  a  differen t  flow ra te and/or  pressure.

ACQUITY UPLC Columns Calculator
The ACQUITY UPLC columns ca lcu la tor  est ima tes the pla t e coun t  (N) of an  
isocra t ic separa t ion  or  the peak capacity (Pc) of a  gradient  separa t ion  based on  
your  cur ren t  HPLC condit ions. It  then  offer s you  a  choice of one or  more 
ACQUITY UPLC columns tha t  can  provide increased resolving power  in  the 
same amount  of t ime or  simila r  resolving power  in  less t ime. The 
chromatograph ic condit ions provided a re a  st a r t ing poin t  and can  be fu r ther  
opt imized based on  your  pa r t icu la r  requ irements. After  you  inst a ll the 
ACQUITY UPLC software, you  can  find the insta ller  for  the ACQUITY UPLC 
Columns Ca lcu la tor  in  the Ut ilit ies folder  of the dest ina t ion  computer : for  
example, c:\ empower \ inst ruments\ u t ilit ies or  c:\ program files\ waters 
inst ruments\ u t ilit ies.

Optimal flow rates for molecular weight range

Column size Molecular weight Flow rate

2.1 × 50 mL <500 600 µL/min
2.1 × 50 mL 1000 300 µL/min
2.1 × 50 mL 1500 150 µL/min
2.1 × 50 mL 2000 100 µL/min
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Binary solvent manager

The bina ry solven t  manager  is a  h igh-pressure pump tha t  moves solven t  
th rough  the system. It  provides steady (pu lse-free) solven t  flow a t  ana lyt ica l 
flow ra tes. The bina ry solven t  manager  deliver s solven t  a t  flow ra tes of 1 
mL/min  a t  103421 kPa (1034 ba r , 15000 psi) and up to 2 mL/min  a t  r educed 
pressures to 62053 kPa  (621 ba r , 9000 psi). The solven t  manager  can pump 
two solven ts simultaneously.

Pressure flow envelope
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How the binary solvent manager works
Each  of the solven t  manager ’s two independen t  pump systems, A (left ) and B 
(r igh t ), con ta ins two linea r-dr ive actua tor s (left  and r igh t ). Each  left  and r igh t  
actua tor  pa ir  compr ises a  single reciproca t ing “ser ia l” pump tha t  deliver s 
precise flow of a  single solven t . The two pump systems combine their  two 
solven ts a t  a  filter /t ee mixer . F rom there, the solven t  m ixtu re flows to the 
sample manager .

The chromatography software con t rols the two solven ts’ mixing ra t io by 
va rying the flow of pump A rela t ive to tha t  of pump B. A pressure t ransducer  
in  each  pump head relays pressure data  to the solven t  manager , whose 
firmware measures pump head pressures dur ing the pumping cycle. Thus the 
solven t  manager  independen t ly pre-compresses the solven ts in  both  the A and 
B por t ions to ensure consist ent  solven t  delivery and min imize pump-induced 
detector  baseline distu rbances.
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Sample manager

The ACQUITY UPLC sample manager  in ject s the samples it  draws from 
microt iter  pla t es or  via ls in to the ch romatograph ic flow st r eam. A loca t ing 
mechan ism uses a  probe to access sample locat ions and draw sample from 
them. In  the needle overfill load-ahead mode, the sample manager  can  
per form an  in ject ion  in  approximately 15 seconds. The first  in ject ion  requ ires 
addit iona l overhead t ime.

The sample manager  accept s st andard footpr in t  pla tes, 5.03 ±0.02 inch  × 
3.365 ±0.02 inch , tha t  conform to ANSI st andards (maximum heigh t  = 2.2 
inches, including covers). You  may program any combina t ion  of these pla tes 
and via l holders for  au tomated sample processing. Samples a re loaded in to 
the sample manager  via  the fron t  door  or  the opt iona l sample organ izer , which  
t r ansfers samples back and for th  between  the two inst ruments. The sample 
manager  can  main ta in  samples a t  any t empera tu re between  4º to 40º C (39.2º 
to 104º F ) in  25º C (77º F) or  less ambien t  condit ions.

How sample flows
When the defau lt  mode, pa r t ia l loop with  needle overfill, is requested, the 
sample manager  needle ca r r iage moves to the specified well loca t ion  and 
draws in  an  a ir  gap. A sta in less st eel puncture needle pierces the well cover  
and lowers in to the well. The sample needle emerges from with in  the punctu re 
needle and prot rudes in to the sample, and draws in  a  sample volume equa l to 
the specified in ject ion  volume plus 3.0 µL (2.0 µL pre-sample volume and 1.0 
µL post -sample volume). The sample syr inge con t inues to pu ll the sample 
a liquot  th rough  the sample needle and th rough  the in ject ion  va lve un t il the 
pre-sample and sample in ject ion  volume passes th rough  the in ject ion  va lve. 
The va lve actua tes, switch ing the sample loop to the load posit ion . The sample 
is pushed back toward the needle and the sample volume is then  pushed in to 
the sample loop. The sample loop moves to the in ject ion  posit ion  and the 
sample is ca r r ied by the pump to the column.
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Column heater

The column hea ter  is of a  modula r  design  and it s footpr in t  is iden t ica l to tha t  
of the sample manager . Thus it  a t taches to the top of the sample manager  and 
serves as tha t  inst rument’s top cover . The column hea ter ’s fron t  compar tment  
can  accommoda te any Waters column up to 4.6 mm ID and 150 mm long. The 
column rests in  a  U-shaped t r ay tha t  swivels outward to receive the column 
from either  side.

To reduce dispersion  associa ted with  dead volume and min imize the length  of 
tubing between  system inst ruments, the column t ray swings ou tward to any 
posit ion  between  0° and 180°. In  the 0°, “home”, posit ion , the column t r ay is 
direct ly above the sample manager  and connected to the opt ica l detector  (on  
top of the column hea ter ). In  the 180°, “away”, posit ion , the column hea ter  can  
be plumbed in to a  mass spect rometer  (loca ted on  the system’s r igh t ).

The column hea ter  hea ts the column compar tment  to any t empera tu re from 5º 
C (9º F ) above ambien t  to 65º C (149º F). A film element  insu la ted to min imize 
power  consumpt ion  and facilit a t e thermal st ability is a t tached to the t ray and 
produces hea t . A passive column stabilizer , inside the t ray, reduces sensit ivity 
to ambien t  t empera tu re swings and min imizes bandspreading.

A receptacle on  the column hea ter ’s r igh t  side receives the column 's eCord™ 
ch ip. The eCord column chip stores column in format ion which  can  be accessed 
from the ACQUITY UPLC Console.

The column hea ter  dr ip t ray captu res any leakage, rou t ing it  to the sample 
manager  via  a  dr ip tube.
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Optional sample organizer

The opt ional sample organizer  stores microt it er  or  via l pla tes and t ransfers 
them to and from the sample manager , au tomat ing their  processing and 
increasing th roughput .

The sample organ izer ’s storage shelf compar tment  can hold a  select ion of 
ANSI pla tes. Sample pla tes a re loaded in to the organ izer  th rough  a  la rge, 
swing-open  fron t  door . The shelf compar tment  is thermally condit ioned by 
sample organ izer  hea ter /cooler s tha t , together  with  the sample manager  
hea ter /cooler , con t rol the t empera tu re between  4º and 40º C (39.2º and 104º F ) 
in  25º C (77º F ) or  less ambien t  condit ions.

Three subassemblies move pla tes within  the sample organ izer : the Z-Dr ive, 
the sample organ izer  t ransfer  shu t t le (Y-axis), and the sample manager  
t r ansfer  shu t t le (X-axis). The Z-Dr ive moves the Y-axis to the t a rget  shelf, 
where the Y-axis picks the pla te. Then  the Z-Dr ive moves the Y-axis to the 
same eleva t ion  as the X-axis. The Y-axis shu t t les the pla t e in to the X-axis, 
which  t r ansfers the pla te in to the sample manager  for  processing. When  the 
sample manager  fin ishes with  the pla te, the Y-axis pu lls it  back in to the 
sample organ izer . The process is r eversed to r etu rn  the pla t e to the shelf it  
came from.
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Optical detectors

The system can  be configured with  an  TUV, PDA, or  ELS opt ica l detector  or  
any combina t ion  of the th ree.

TUV detector
The TUV (tunable u lt raviolet ) opt ica l detector  is a  two-channel, 
u lt r aviolet /visible (UV/Vis) absorbance detector  designed for  use in  the 
ACQUITY UPLC system. The detector , con t rolled by Empower  software for  
LC applica t ions or  MassLynx software for  LC/MS applica t ions, opera tes as an  
in tegra l par t  of the system.

The detector  offer s two flow cell opt ions. The ana lyt ica l flow cell, with  a  
volume of 500 nanolit ers and a  pa th length  of 10 mm, and the h igh  sensit ivity 
flow cell, with  a  volume of 2.4 microliter s and a  25 mm pa th length , both  
u t ilize the Water s pa ten ted ligh t -gu iding flow cell technology.

The TUV detector  opera tes a t  wavelengths ranging from 190 to 700 nm.

PDA detector
The PDA (photodiode a r ray) opt ica l detector  is an  u lt r aviolet /visible ligh t  
(UV/Vis) spect rophotometer  tha t  opera tes between  190 and 500 nm.

The detector  offer s two flow cell opt ions. The ana lyt ica l flow cell, with  a  
volume of 500 nanolit ers and a  pa th length  of 10 mm, and the h igh  sensit ivity 
flow cell, with  a  volume 2.4 microlit er s and a  25 mm pa th length , both  u t ilize 
the Waters pa ten ted ligh t -gu iding flow cell technology.

ELS detector
The ACQUITY UPLC ELS detector  is an  evapora t ive ligh t  sca t t er ing detector  
designed for  use in  the ACQUITY UPLC system. This detector  can  be 
con t rolled by Empower  or  MassLynx software.

The detector  incorpora tes a  flow-type nebu lizer  tha t  is opt imized for  
ACQUITY UPLC system per formance.
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Median baseline filter
The median  baseline filt er  is in tended to decrease the effect s of gradien t  
separa t ions on  the chromatograph ic baseline. While the filter  is ava ilable for  
the TUV, PDA, and ELS detector s, it  has most  applicability in  the absorbance 
detectors. The median  baseline filter  enhances the absorbance detector’s 
st ability by decreasing it s cu rva tu re, making the development  of in tegra t ion  
methods easier .

See also: ACQUITY UPLC Console on line help.

Data systems

The system can  run  under  E mpower  or  MassLynx software con t rol.

Empower software
Empower  provides a  graphica l, icon-based user  in ter face tha t  acqu ires, 
processes, manages, r epor ts, and stores chromatograph ic da ta . It  suppor ts 
Windows® 2000 and Windows XP and their  mult it a sking opera t ions, a llowing 
you  to simultaneously open  many windows. Windows mult it a sking let s you  
view rea l-t ime data  acqu isit ion  as Empower  produces summary resu lt s of 
previously acqu ired data  or  r efines in tegra t ion  pa rameters for  a  previous 
in ject ion .

The base version  of Empower  suppor t s da ta  from TUV, PDA, and E LS 
detectors, and single quadrupole mass spect rometers. Popu la r  software 
opt ions for  ACQUITY UPLC system user s include System Suitability, 
Chemica l St ructu res, and Method Va lida t ion  Manager .

See also: Em power S oftware Getting S tarted  Guide.

MassLynx software
MassLynx is a  h igh-per formance mass spect romet ry applica t ion tha t  acqu ires, 
ana lyzes, manages, and dist r ibu tes UV and mass spect romet ry da ta . It  offers 
in telligen t  inst rument  con t rol and can  acqu ire nominal mass, exact  mass, 
MS/MS, and exact  mass MS/MS da ta .

See also: MassLynx Getting S tarted  Guide.
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Columns

ACQUITY UPLC columns a re packed with  1.7-µm, br idged, ethylsiloxane, 
hybr id pa r t icles tha t  can  mechan ically endure h igh-pressure condit ions. The 
column hardware and the matched out let  tubing can  withstand up to 103421 
kPa  (1034 ba r , 15000 psi). The column dimensions a llow opt ima l 
MS-compa t ible flow ra tes, and matched out let  tubing min imizes the effect  of 
ext ra -column volume.

Although  the system works with  any ana lyt ica l HPLC column, specia lly 
designed ACQUITY UPLC columns maximize it s h igh-pressure capabilit ies.

Compared with  t radit iona l HPLC columns, ACQUITY UPLC columns deliver  
super ior  resolu t ion  and sensit ivity in  the same run  t ime or  equ iva len t  
resolu t ion , grea ter  sensit ivity, and fast er  run  t imes.

eCord column chip
ACQUITY UPLC columns include an  eCord column chip tha t  t r acks the usage 
h istory of the column. The eCord column ch ip in teract s with  the system 
software, recording in format ion  for  up to 50 sample queues run  on  the column. 
In  regu la ted environments, the eCord column ch ip provides documenta t ion  of 
the column used in  the va lida t ion  method.

In  addit ion to the va r iable column usage da ta , the eCord column ch ip a lso 
stores fixed column manufactu r ing data , including:

• Unique column iden t ifica t ion
• Cer t ifica te of ana lysis
• QC test  da ta

Once the eCord column ch ip is a t tached to the receptacle on the column 
hea ter , in format ion  is au tomat ica lly recorded by the system. No user  act ion  is 
requ ired. Th is in format ion  is stored ou tside of the Empower  da tabase.
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FlexCart

The opt ional F lexCar t  provides the ACQUITY UPLC system a  mobile 
pla t form. It  can  hold the system inst ruments a s well as the PC and monitor  
and provides elect r ica l ou t lets for  system inst ruments and in tegra ted waste 
management . Used with  a  mass spect rometer , the ca r t ’s adjustable height  let s 
you  posit ion  the column ou t let  close to the in let  probe, min imizing system 
dead volume.

For more information

See also:

• ACQUIT Y  UPLC S ystem  Quick  S tart Guide (pa r t  number  71500082503)
• ACQUITY UPLC System Bookshelf (pa r t  number  71500082521)

• ACQUIT Y  UPLC Photod iode Array Detector Getting S tarted  Guide 
(pa r t  number  71500108703)

• ACQUIT Y  UPLC Evaporative L igh t S cattering Detector Getting 
S tarted  Guide (pa r t  number  71500109303)

• ACQUITY UPLC Console on line Help
• ACQUITY UPLC System release notes
• Controlling Contam ination  in  LC/ MS  S ystem s (par t  

number 715001307) on  the ACQUITY UPLC System Bookshelf CD



1-14 System Overview



2-1

2 System Setup

Contents:

Topic Page

Before you  begin 2-2
Assembling the F lexCar t 2-3
Unpacking and open ing the sample organ izer 2-10
Insta lling the bina ry solven t  manager 2-10
Insta lling the sample manager 2-11
Insta lling the detector 2-12
Plumbing the system 2-13
Making E thernet  and signa l connect ions 2-37
Connect ing to the elect r icity source 2-45
Calibra t ing the XYZ mechan ism using the t each  block 2-47



2-2 System Setup

Before you begin

Requirement: To insta ll the system, you  shou ld genera lly know how to set  up 
and opera te labora tory inst ruments and computer -con trolled devices and how 
to handle solven t s.

Before insta lling the system, ensure that

• it  is not  situa ted under  a  hea t ing or  cooling ven t
• the requ ired componen t s a re presen t
• none of the sh ipping con ta iner s or  unpacked items a re damaged

Recommendation: If your  system includes the opt iona l F lexCar t , t he system 
may be placed on  the ca r t , either  before or  a ft er  it  is assembled. Because the 
system weighs a t  least  140.6 kg (310 pounds), Water s r ecommends you  place 
the system on the ca r t  before you  assemble it .

If you  discover  any damage or  discrepancy when  you  inspect  the con ten t s of 
the ca r tons, immedia tely con tact  the sh ipping agen t  and your  loca l Water s 
represen ta t ive.

If you  a re loca ted in  the USA or  Canada , repor t  malfunct ions or  other  
problems to Water s Techn ica l Service (800 252-4752). If you  a re located 
anywhere else, phone Water s’ corpora te headquar ters in  Milford, 
Massachuset t s (USA), or  con tact  your  loca l Water s subsidia ry. Our  Web sit e 
includes phone numbers and e-mail addresses for  Water s loca t ions wor ldwide. 
Go to www.waters.com, and click About  Water s > Worldwide Offices.

For  complete in format ion  on  repor t ing sh ipping damages and submit t ing 
cla ims, see Waters L icenses, Warran ties, and  S upport S ervices.

Warning: 
• To avoid back in ju r ies, two or  more people must  unpack the 

sample organ izer  and t r ansfer  it  t o it s fina l posit ion. Also, if on ly 
one person  is to inst a ll the sample manager , bina ry solven t  
manager , or  other  system inst rument , he or  she shou ld do so 
using a  mechan ica l lift .

• To avoid overhea t ing, and to provide clea rance for  cable 
connect ions, make sure there is a t  least  15.24 cm (6 inches) of 
clea rance a t  the rea r  of the system.

• To main ta in  proper  dra inage and leak con t rol, the system must  be 
with in  1° of ground level.
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Tools
You will need the following tools and mater ia ls to insta ll the Water s 
ACQUITY UPLC™ system.

• 5/16-inch  open-end wrench  (2)
• 5/8-inch  open-end wrench
• 1/4-inch  open-end wrench
• Ph illips® screwdr iver
• Small mir ror
• T25 TORX® dr iver  

Assembling the FlexCart

If your  system includes the opt iona l F lexCar t , follow the procedure below to 
unpack and assemble it .

Recommendation: You  may set  the a ssembled system on  the ca r t , or  place it s 
inst ruments and componen t s on  the ca r t  and then  assemble them. Because 
the assembled system weighs a t  least  140.6 kg (310 pounds), you  shou ld 
choose the la t ter  opt ion .

To assemble the FlexCart:

1. Remove the con ten ts from the box packaged in  the F lexCar t .
Tip: The box con ta ins the monitor  a rm , the bolts used to a t tach  the 
monitor  a rm  to the base, and an  IBM inst ruct ion  book for  conver t ing the 
monitor  from st and-a lone to a rm-mounted.
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FlexCart components

TP02496

Top tray

Power 
connectors (2)

Monitor mounting 
bracket

Shelf mounting 
holes

Lock knobs (2)

Height adjusting 
screw

T25 TORX screws
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2. Remove the four  Ph illips screws from the suppor t  pla te a t  the rea r  of the 
monitor , and mount  the monitor  on to the movable a rm assembly. Refer  
to the IBM inst ruct ion  book, if necessa ry.

Movable monitor arm assembly components

3. Loosen  the two T25 TORX screws, a t  the bot tom left -hand side of the 
ca r t , tha t  secure the bracket  for  the CPU.

4. At tach  the power  and video cables to the CPU, and place it  in  posit ion  on  
the bot tom shelf of the ca r t .

5. Route the monitor’s power  and video cables th rough  the plast ic channel 
provided, and plug them in to the monitor . Refer  to the IBM inst ruct ion  
book, if necessa ry.

Movable arm 
bracket

Screws (4)

Line cord Video cable

Plastic channel
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6. Inser t  the keyboard shelf’s two capt ive thumbscrews in to slot s on  the 
ca r t ’s fron t  panel a t  a  level tha t  a ffords comfor table and sa fe opera t ion . 
Turn  the thumbscrews 1/4-tu rn  clockwise to lock the posit ion  of the 
shelf.

Location of keyboard shelf support screws

Adjusting the FlexCart’s height

To adjust the cart’s height:

1. Loosen  the side lock knobs before ra ising or  lower ing the top por t ion of 
the ca r t .

2. Remove the crank handle from it s storage bracket s on the lower  
r igh t -hand side of the ca r t .

TP02499

Keyboard shelf support screws
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3. Inser t  the crank handle in to the bot tom fron t  of the ca r t , and tu rn  it  t o 
ra ise or  lower  the ca r t .

Crank handle

Tip: If your  system includes a  mass spect rometer , and it  is posit ioned to 
the r igh t  of the system stack, set  the ca r t  to a  heigh t  tha t  m in imizes the 
length  of tubing needed between  the inst ruments stacked on  the ca r t  
and the mass spect rometer .

4. Tigh ten  the side lock knobs a fter  r each ing the desired heigh t .

5. Loosen  the keyboard shelf’s two capt ive thumbscrews on  the ca r t ’s fron t  
panel.

6. Move the keyboard to a  level tha t  provides comfor table and sa fe 
opera t ion . Turn  the thumbscrews 1/4-turn  clockwise to lock the posit ion  
of the shelf.

Crank handle
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Locking the FlexCart in place

To lock the FlexCart in place:

Lock the ca r t  by depressing the lock peda l loca ted a t  the fron t  of the ca r t .

To release the FlexCart floor lock brake:

Release the ca r t  by depressing the brake release ba r  loca ted a t  the fron t  of the 
ca r t .

Floor lock brake

Lock pedal

Release bar
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Moving the assembled FlexCart
Once it  is a ssembled, you  can  move the ca r t  to other  a reas of a  lab to min imize 
tubing runs between  the ACQUITY UPLC inst ruments and a  mass 
spect rometer . Use the lip on  top of the ca r t  to pu ll it .

Pulling the cart using the top lip

Caution: 
• To avoid spills, remove a ll solven t  reservoirs from the solven t  t r ay 

before moving the ca r t .
• To avoid st r iking low doorways—par t icu lar ly those with  th resholds 

benea th  them—lower  the ca r t  fu lly before moving it .
• To avoid toppling the inst rument s st acked on  the ca r t , do not  move 

the ca r t  by push ing on them.
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Unpacking and opening the sample organizer

The opt ional sample organizer  is ava ilable for  situa t ions requ ir ing increased 
th roughput  capacity. If your  system includes the sample organ izer , a  Waters 
service t echn ician  unpacks and inst a lls it .

Installing the binary solvent manager

To install the binary solvent manager:

1. Lift  the bina ry solven t  manager  on to the bench  top.
Alternative: If your  system includes the opt iona l F lexCar t , lift  t he 
bina ry solven t  manager  on to the ca r t .

2. If your  system includes the opt iona l sample organ izer , unscrew the 
exist ing 7/8-inch  high feet  from the bot tom of the bina ry solven t  
manager , and replace them with  the 1/4-inch  high  feet  from the st ar tup 
kit .

3. At tach  the two self-adhesive rubber  pads from the st a r tup kit  to the two 
fron t  feet  on  the bina ry solven t  manager .

4. P lace the bina ry solven t  manager  on to the sample organ izer 's base 
pla t e.

Warning: To avoid back in ju r ies, two or  more people must  unpack 
the sample organ izer  and t ransfer  it  t o it s fina l posit ion .

Warning: To avoid in ju ry, Water s r ecommends tha t  two people lift  
the bina ry solven t  manager .
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Installing the sample manager

To install the sample manager:

1. Unpack the sample manager , and place it  on  top of the bina ry solven t  
manager .
Alternative: If your  system includes the opt iona l sample organ izer , place 
the sample manager  on  the sample organ izer  shelf.

2. P lace the 8-por t  network switch  on  the bench , beside the system.

3. Open  the front  access door  of the sample manager , and remove the foam 
block from the sample compar tment .

4. Open  both  the sample manager  flu idics t r ay and the bina ry solven t  
manager  door  to ensure tha t  the dr ip management  system is proper ly 
a ligned.
Tip: PE EK™ fit t ings, sample syr inges, and wash  syr inges inside the 
sample manager  may have loosened dur ing sh ipping. To preven t  leaks, 
ensure a ll PEEK fit t ings, sample syr inges, and wash  syr inges a re t igh t .

Warning: To avoid in ju ry, Waters r ecommends tha t  two people lift  the 
sample manager .
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Installing the detector

To install the detector:

1. P lace the detector  a top the column hea ter , ensur ing tha t  the feet  a re 
proper ly posit ioned in  the inden ta t ions of the column hea ter . Th is a ligns 
the detector 's dr ip t r ay over  the dra in  rou t ing hole, on  the top left  side of 
the column hea ter .

Proper placement for drip management system

2. P lace the solven t  t r ay a top the detector .

TP02465

Indentation

Guides for feet 
placement

Drain routing hole for drip 
management system
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Plumbing the system

When a ll the component s a re st acked, make the plumbing connect ions. 
Compression  fit t ings and fer ru les a re a lready fit t ed to tubing assemblies, but  
they must  be proper ly set .

Installation recommendations for fittings
The system uses gold-pla ted compression  screws and two-piece fer ru les. See 
the diagram below for  a ssembly or ien ta t ion .

Compression screw ferrule assembly

Recommendations:

• To preven t  bandspreading, ensure the tube is fu lly bot tomed in  the 
fit t ing hole before t igh ten ing the compression  screw.

• For  easier  accessibility, use long compression  screws to a t tach  tubes to 
the in jector  and ven t  va lve.

Caution: To preven t  con tamina t ion , wear  par t icle-free, powder-free, 
non-la tex gloves when  plumbing the system.

TubingCompression screw
Ferrule with 
locking ring
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When t igh ten ing system fit t ings, consu lt  the following table.

Installation recommendations for ACQUITY UPLC fittings

Fitting Recommended tightening

1/4-28 flangeless with  fer ru le Snug plus 1/4-tu rn

10-32 LT135 PEEK with  fer ru le Snug plus 1/4-tu rn; if leaking, 
t igh ten  another  1/8-tu rn

10-32 one-piece PEEK Finger -t igh t

Sta in less st eel with  2-piece sta in less 
steel fer rule (fir st  use)

F inger -t igh t  plus 3/4-tu rn  with  
wrench

Sta in less st eel with  2-piece sta in less 
steel fer rule (r e-inst a lled)

F inger -t igh t  plus 1/4-tu rn  with  
wrench

Reusable finger -t igh t  (fir st  use) Snug plus 1/4-tu rn

TP02728
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Plumbing a TUV detector

Plumbing a  TUV detector  involves connect ing the flow cell and inst a lling a  
backpressure r egu la tor .

Although  the in -line degasser  removes most  of the gas (a ir ) from solvent s, 
some gas is unavoidably in t roduced in to the system dur ing pa r t ia l loop 
in ject ions. Under  pressure, th is gas remains in  solu t ion . However , because the 
post -column pressure is normally much  lower  than  the pre-column pressure, 
the gas may come ou t  of solu t ion  and produce an  unstable baseline 
cha racter ized by large, unexpected spikes. The backpressure regula tor  
ma in ta ins a  min imum post -column pressure of 1724 kPa  (17 ba r , 250 psi), 
elim ina t ing post -column ou tgassing and ensur ing a  smooth  baseline.

Tip: When  the backpressure regu la tor  is inst a lled, the system main ta ins a t  
least  1724 kPa  (17 ba r , 250 psi) backpressure, r ega rdless of the ou t let  tubing 
configura t ion  and flow ra te, provided tha t  there is some posit ive flow.

To plumb a TUV detector:

1. Open  the fron t  panel door  of the TUV detector , and insta ll the flow cell 
so tha t  the th ree thumbscrews a lign  with  their  holes in  the bu lkhead.
Requirement: Ensure the dust  cover  has been  removed from the 
bu lkhead before you  insta ll the flow cell.

Reusable finger -t igh t  (re-insta lled) Snug plus 1/4-tu rn; if leaking, 
t igh ten  another  1/8-tu rn

Caution: To preven t  con tamina t ion , wear  par t icle-free, powder-free, 
non-la tex gloves when  plumbing the detector .

Installation recommendations for ACQUITY UPLC fittings (Continued)

Fitting Recommended tightening

Collet 
removal tool
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2. F inger-t igh ten  the thumbscrews.

TUV detector flow cell

3. Remove the protect ive cover  from the PEEK cell in let  tubing, and 
connect  the tubing to the flow cell in let .

Flow cell 
assembly

Outlet tubing

Inlet tubing

Thumb screw
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4. At tach  the shor t  length  of ou t let  tubing from the backpressure regu la tor  
to the ou t let  of the flow cell.
Rule: Do not  inst a ll the backpressure regu la tor  if you  a re connect ing to a  
second detector  or  mass spect rometer .

Backpressure regulator

5. Route the long end of the ou t let  tubing from the backpressure regu la tor , 
th rough  the channel clips a long the fron t  r igh t  side of the system, and 
in to the closed waste management  t r ay on  the bina ry solven t  manager .

6. Open  the fron t  panel door  of the TUV detector .

Plumbing a PDA detector
If your  system includes a  PDA detector , see the ACQUIT Y  UPLC Photod iode 
Array Detector Getting S tarted  Guide for  in format ion  on  plumbing it .

Plumbing an ELS detector
If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L ight S cattering Detector Getting S tarted  Guide for  in format ion  
on plumbing it .

Warning: To avoid spills, empty the waste con ta iner  a t  r egu lar  
in terva ls.

From detector 
outlet

To waste
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Plumbing the binary solvent manager and sample manager

To plumb the binary solvent manager and sample manager:

1. Route the solven t  in let  tubing a t t ached to the in -line degasser  and sea l 
wash  pump th rough  the channel clips of the sample manager .

2. Cont inue rou t ing the lines between  the column heater  door  and h inge, 
th rough  the detector 's clip, and then  place the lines in to the solven t  t ray.

Routing solvent inlet lines

Exception: If your  system uses a  mass spect rometer  posit ioned to the 
r igh t  of the system stack, ensure tha t  the column hea ter  door  is in  the 
“away” (swung to the r igh t ) posit ion . Then  rou te the lines in  fron t  of the 
column heater  door , not  between  the door  and h inge.

Caution: To preven t  con tamina t ion , wear  par t icle-free, powder-free, 
non-la tex gloves when  plumbing the bina ry solven t  manager  and 
sample manager .

Clip

Solvent lines
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3. Remove the two protect ive caps from the orange and white color  coded 
wash  lines.

4. Remove the two protect ive screws from the corresponding wash  por ts on  
the in -line degasser  of the bina ry solven t  manager .

5. From the sample manager , rou te the weak and st rong needle wash  lines, 
indica ted by the orange and white labels, to their  corresponding por t s on 
the in -line degasser  in  the bina ry solven t  manager . F inger  t igh ten  the 
knur led nu t .

6. Loca te the pre-inst a lled Tygon ® tubing runn ing from the process waste 
por t , and the PharMed® tubing runn ing from the needle-clean  system 
waste por t  (found on  the lower  dr ip dray of the sample manager ), and 
rou te them th rough  the pass-th rough  of the upper  bina ry solven t  
manager  dr ip t ray.

Pre-installed Tygon and PharMed tubing

TP02590

Process waste from 
sample manager 
(Tygon)

Needle clean system 
drainage waste 
(PharMed)

Drip tray
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7. Connect  the PharMed tubing to the fron t  ba rbed fit t ing and the Tygon  to 
the fron t  boss fit t ing, both  of which  a re on  the lower  bina ry solven t  
manager  dr ip t ray.

Location of various tubings and binary solvent manager mixer

8. Route the sea l wash  and solven t  in let  line tubing a t tached to the in -line 
degasser  th rough  the channel clips of both  the bina ry solven t  manager  
and sample manager .

9. Cont inue rou t ing the lines between  the column heater  door  and h inge 
and th rough  the detector ’s clips. Then  place the lines in  the solven t  t ray.

10. Remove the protect ive O-r ing from the sta in less st eel pump ou t let  
tubing.

TP02589

Tygon tubing from 
process waste

From backpressure 
regulator outlet

Mixer

PharMed tubing from 
needle clean system 
waste



Plumbing the system 2-21

11. Sea t  the end of the tubing with  the shor ter  compression  screw in to the 
bina ry solven t  manager  mixer  ou t let , and t igh ten  the compression  
fit t ing using the 1/4-inch  and 5/8-inch  open-end wrenches.
Tip: When  using new fit t ings, t igh ten  3/4-tu rn  beyond finger-t ight . For  
older  or  previously used fit t ings, t igh ten  1/4-tu rn  beyond finger-t igh t .

Needle wash and pump outlet connections

12. Route the other  end of the tubing th rough  the channel clips to the 
sample manager  in ject ion  va lve.

TP02480

Strong needle wash

Weak needle wash

Binary solvent 
manager mixer outlet



2-22 System Setup

13. Remove the O-r ing, and sea t  the end of the tubing with  the longer  
compression  screw in to por t  5 on  the in ject ion  va lve. Tigh ten  the 
compression  fit t ing using the 1/4-inch  open-end wrench .

Injection valve connections

14. Remove the protect ive cover  from the in jector  ou t let  tube, and then  sea t  
the tube and fer ru le in to por t  6 of the in ject ion  va lve. Tigh ten  the 
compression  fit t ing using a  1/4-inch  open-end wrench .

Pump outlet tubing 
into port 5

Injector 
outlet/column 
stabilizer tubing 
into port 6
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15. Slide a  waste line over  the ba rbed dra in  fit t ing loca ted a t  the bot tom of 
the bina ry solven t  manager , and rou te it  t o a  su it able waste con ta iner .

Attaching the waste line to the binary solvent manager

16. Route the degasser  ven t  line to a  su it able waste con ta iner .

Caution: To avoid distor t ing the dr ip t r ay or  causing the dra in  cup 
to leak, rest ra in  the dra in  cup when  a t t aching or  removing the 
waste line.

Warning: To avoid releasing solven t  vapors in to the room, rou te the 
degasser  ven t  line
• to a  fume hood or  other  su it able exhaust  system.
• to a  su it able waste con ta iner , ensur ing the tubing's discharge end 

is a t  a ll t imes above the flu id level.

Warning: To avoid spills, empty the waste con ta iner  a t  r egu lar  
in terva ls.

TP02479

Drip tray

Barbed drain fitting

Waste line

Drain cup

Degasser vent line



2-24 System Setup

Correct positioning of waste and degasser vent lines

Caution: To avoid flu id backup, you  must  ensure proper  dra inage of 
waste:
• P lace the waste con ta iner  below the system stack.
• Ensure tha t  the waste and degasser  ven t  lines do not  cr imp or  

bend. A cr imp or  bend may impede flow to the waste con ta iner .
• Ensure the exit  of the waste and degasser  ven t  lines is not  

immersed in  waste solven t . If necessa ry, shor ten  each  line so tha t  
no por t ion  of it  drops below the top of the waste con ta iner  (see next  
figure).

TP02709

Waste line

Degasser 
vent line

Waste line

Degasser 
vent line

Correct Incorrect
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17. At tach  a  waste line to the ba rbed fit t ing on  the filter  dra inage assembly 
(on  the lower  fron t  side of the sample organ izer), and rou te it  to a  
su it able waste con ta iner .

Sample organizer drain

18. Route a  waste line from the ba rbed fit t ing on  the rea r  of the solven t  t ray 
to a  su it able waste con ta iner .

19. Close the sample organ izer  door , sample manager  door , sample manager  
flu idics t r ay, and the bina ry solven t  manager  door .

Routing system drainage through the FlexCart

To route system drainage through the FlexCart:

1. P lace a  su it able waste con ta iner  in  the bot tom r igh t  side of the ca r t .

2. Open  the sample organ izer , detector , sample manager , and bina ry 
solven t  manager  doors.

3. Route the long end of the ou t let  tubing from the detector ’s backpressure 
regu la tor , th rough  the channel clips a long the fron t  r igh t  side of the 
system, and down th rough  the ca r t ’s top access hole to the waste 
con ta iner .

Warning: To avoid spills, empty the waste con ta iner  a t  r egu lar  
in terva ls.
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4. Route the waste and degasser  ven t  lines, loca ted a t  the fron t , bot tom 
r igh t  of the bina ry solven t  manager , down th rough  the ca r t ’s top access 
hole to the waste con ta iner .

Waste and degasser vent lines through top access hole

5. Route the waste line, loca ted a t  the fron t , bot tom r igh t  of the sample 
organ izer , down th rough  the ca r t ’s top access hole to the waste 
con ta iner .

6. Close the sample organ izer , detector , sample manager , and bina ry 
solven t  manager  doors.

Warning: To avoid spills, empty the waste con ta iner  a t  r egu lar  
in terva ls.

Access hole

Waste line

Degasser vent line



Plumbing the system 2-27

Installing the column
Insta lling the column involves inst a lling the column st abilizer  a ssembly, 
column in -line filt er  unit , and the column it self.

To install the column (optical detection):

1. Open  the column hea ter  door , lift  the meta l la t ch , and t ilt  t he column 
heater  t ray downward.

Opening the column heater tray

2. Fold the thermal gasket  firmly a round the column stabilizer  tubing 
block.

Positioning the thermal gasket

Metal latchColumn heater tray

Column stabilizer 
tubing blockThermal gasket
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3. Posit ion  the assembly block in to the column hea ter  t ray as fa r  to the left  
a s possible to a llow space for  the in -line filter  and column.

Installing the column stabilizer tubing block

4. Carefu lly rou te the column st abilizer  tubing th rough  the groove on  the 
r igh t  side of the column hea ter .

Column heater opening

Column stabilizer tubing block
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5. Remove the plast ic r eta iner  from the in let  end of the column stabilizer  
tubing, and then  connect  the tube to por t  6 of the in jector .

Connecting the column stabilizer tubing assembly

6. Remove the column in -line filt er  un it  from it s plast ic bag, and place it  on  
a  clean , fla t  su r face.

TP02575

To in-line filter unit

Injector port 6
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7. P ick up the column in -line filt er  unit , and inser t  the male end of the 
column st abilizer  tube assembly in to the filter  un it ’s in let  side. 
F inger-t igh ten  the compression  fit t ing un t il it  is snug.

Connecting the column in-line filter unit

8. Remove the O-r ing from the male end of the column in -line filt er  un it .

9. Remove the plug from the column in let .

10. Push  the male end of the column in-line filt er  un it  in to the column in let  
un t il it  can  go no fa r ther . Then  t igh ten  the hex nu t  using the 1/4-inch  
and 5/16-inch  open-end wrenches.

11. Snap the plast ic column clips on to the body of the column.

12. P lace the a ssembled component s (column, in -line filter  un it , and column 
st abilizer  tubing assembly) in  the column t r ay. Push  down the meta l 
la tch  and t ilt  t he t ray to the closed posit ion .
Tip: When  using 100-mm ACQUITY UP LC columns, you  migh t  need to 
move the a ssembled componen t s sligh t ly to the r igh t , in  the column t ray, 
to accommoda te the column in -line filter  un it .

13. Remove the protect ive cover  from the PEEK tubing from the flow cell 
in let .

14. At tach  the 0.0625-inch  OD in let  tubing included with  the flow cell to the 
column ou t let . Ensure the label on  the flow cell in let  tubing matches the 

TP02544

Flow

Column inlet In-line filter unit Column stabilizer tubing assembly

Place wrenches here to connect the 
in-line filter unit to the column inlet.

Reusable 
finger-tight fitting
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type of detector  (TUV or  PDA) and flow cell (ana lyt ica l or  h igh  
sensit ivity) in  your  system.

Connecting a column

15. Close the column hea ter  door .

16. Check the sea l a round the fron t  panel to ensure correct  a lignment . Th is 
is cr it ica l to ensure tha t  the thermal environment  is st able.

17. At tach  the eCord column ch ip holder  to the r eceptacle on  the side of the 
column heater .

Connecting the eCord column chip

TP02717

Detector inlet 
tubing

Sample manager 
outlet tubing

Column stabilizer 
tube

In-line filter unitColumn

eCord column chip 
receptacle

eCord column 
chip holder
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To install the column (MS detection):

If your  system includes a  mass spect rometer  posit ioned to the r igh t  of the 
system stack, swing the column hea ter  door  to the “away” posit ion  (tha t  is, 
swing it  r igh tward). In  th is way, you  connect  to the mass spect rometer ’s in let  
withou t  increasing the tubing length . You  must  a lso insta ll the MS dr ip t r ay 
to ensure any solven t  leaked from the column or  column connect ions is rou ted 
in to the dr ip management  system.

1. Open  the column hea ter  door .

2. Remove any solven t  lines tha t  a re rou ted between  the column hea ter  
door  and h inge.

3. Push  down on  the meta l clip a t  the bot tom, left -hand side of the column 
heater  to release the door , and then  pu ll the door  toward you . The door  
swings from left  to r igh t . Swing it  fu lly to the r igh t .

Metal clip on left side of column heater

TP02596

Metal clip
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Column heater door swung to right

4. Pu ll off the rea r  cover , and then  t ilt  t he column t ray downward.

Column heater door with rear cover removed and column tray open

5. Snap the plast ic column clips on to the body of the column.

6. At tach  the column in let  to the st a in less st eel tubing from por t  6 of the 
in ject ion  va lve.

7. At tach  the mass spect rometer  in let  tubing included with  the system to 
the column ou t let .

8. Set  the column in to the column t r ay. Ensure tha t  the sta in less st eel 
tubing from the sample manager  is rou ted th rough  the fron t  notch  on 
the left  side of the column t r ay.

Column 
heater door

Rear cover

Column 
heater door

Column tray open
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9. Tilt  the column t ray upward, to the closed posit ion , and refit  t he rear  
cover . The cover  snaps in to place.

10. At tach  the eCord column ch ip holder  to the r eceptacle on  the side of the 
column hea ter . See the figure t it led “Connect ing the eCord column ch ip” 
on  page 2-31.

11. At tach  the column ou t let  tubing to the mass spect rometer ’s in let . 
Consu lt  the inst rument ’s documenta t ion  for  more in format ion  abou t  
connect ing to the in let .

Connecting to the solvent supply

The solven t  t ray loca ted on  top of the system is capable of holding up to two 
lit er s of spilled solven t . You  will need a  su it able waste con ta iner  to collect  any 
spill from the waste line a t  the rea r  of the t ray.

To connect the solvent supply:

1. Choose solven t  r eservoir s tha t  snugly fit  t he r eservoir  caps supplied in  
the st ar tup kit . Water s r ecommends 1-L reservoirs.

Caution: To preven t  con tamina t ion , wear  par t icle-free, powder-free, 
non-la tex gloves when  connect ing to the solven t  supply.

Warning: To avoid spills, do not  place solven t  r eservoir s a top the 
sample organ izer .

Caution: To main ta in  adequa te solven t  head pressure and ensure 
proper  solven t  delivery, posit ion  the solven t  r eservoir s in  the solven t  
t ray a t  the top of the system stack.
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2. Remove the solven t  filt er  from the shor t  piece of PTFE tubing.

Removing the solvent filter

3. Inser t  the solven t  tubing th rough  the solven t  reservoir  cap.

4. Re-insta ll the solven t  filt er  on  the shor t  piece of PTFE tubing.

Caution: Wear  pa r t icle-free, powder -free, non-la tex gloves when  
handling the solven t  filt er . Skin  oils can  con tamina te the solven t  
filt er .

TP02484

Solvent filter

PTFE tubing

Solvent tubing
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5. Inser t  the filt ered end of the solven t  tubing in to the solven t  bot t le, in  the 
t r ay, on  top of the sample manager  or  opt iona l detector .

Solvent tubing in bottles

6. Repea t  st eps 2 th rough  5 for  the remain ing solven t  supply lines.

Solvent tray

Solvent tubing

Solvent bottles
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Making Ethernet and signal connections

Recommendation: The ACQUITY UPLC system worksta t ion  should be 
powered-on  before power ing-on  the inst ruments.

Ethernet connections

To make Ethernet connections:

1. Unpack and insta ll the preconfigured ACQUITY UPLC system 
worksta t ion .

2. Connect  one end of one sh ielded E thernet  cable to the network switch , 
and then  connect  the other  end to the E thernet  ca rd on  the worksta t ion .
Tip: On  preconfigured systems, the E thernet  ca rd is iden t ified as the 
Inst rument  LAN ca rd.

3. Connect  one end of one sh ielded E thernet  cable to the solvent  manager , 
and then  connect  the other  end to the network switch .

4. Connect  one end of one sh ielded E thernet  cable to the sample manager , 
and then  connect  the other  end to the network switch .

5. Connect  one end of one sh ielded E thernet  cable to the detector , and then  
connect  the other  end to the network switch .

6. If you  a re using a  sample organ izer , connect  one end of one sh ielded 
E thernet  cable to the sample organ izer , and then  connect  the other  end 
to the network switch .
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Binary solvent manager I/O signal connectors
The rea r  panel of the bina ry solven t  manager  includes two removable 
connectors tha t  hold the screw termina ls for  I/O signa l cables. These 
connectors a re keyed so tha t  they can  be inser ted on ly one way.

Binary solvent manager I/O signal connectors

See also: For  elect r ica l specifica t ions, see the t able t it led “Bina ry solven t  
manager  elect r ica l specifica t ions” on  page B-3.

Binary solvent manager analog-out/event-in connections

Signal connection Description

Auxilia ry 1 In Reserved for  fu tu re use.
Auxilia ry 2 In Reserved for  fu tu re use.
Run  Stopped Out Indica tes (with  a  con tact  closure) the binary 

solven t  manager  has ceased opera t ion  because of 
an  er ror  condit ion  or  opera tor  r equest .

Switch  1 Out Used to send t ime-based con tact  closure signa ls 
to externa l devices.

0−2V Ana log 1 Out Ana log char t  ou tpu t  funct iona lity.

1
2
3
4
5
6
7
8
9
10
11
12

+
−
+
−

+
−

Auxiliary 1 In
Auxiliary 1 In
Auxiliary 2 In
Auxiliary 2 In
Ground
Run Stopped Out
Run Stopped Out
Switch 1 Out
Switch 1 Out
Ground
0-2V Analog 1 Out
0-2V Analog 1 Out

Connector I

1
2
3
4
5
6
7
8
9
10
11
12

+
−
+
−

+
−

Start Gradient In
Start Gradient In
Stop Flow
Stop Flow
Ground
Switch 2 Out
Switch 2 Out
Switch 3 Out
Switch 3 Out
Ground
0-2V Analog 2 Out
0-2V Analog 2 Out

Connector II
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Gradien t  In In it ia tes the pumps to begin  gradien t  opera t ion  
by either  con tact  closure inpu t  or  0-volt  inpu t .

Stop F low In Allows you  to stop the flow from the binary 
solven t  manager  when  an  er ror  condit ion  or  
ha rdware fa ilu re occurs on  another  inst rument .

Switch  2 Out Used to send t ime-based con tact  closure signa ls 
to externa l devices.

Switch  3 Out Used to send t ime-based con tact  closure signa ls 
to externa l devices.

0−2V Ana log 2 Out Output s the analog signa l to a  device such  as an  
in tegra tor  or  st r ip-char t  r ecorder . You  can  select  
one of the following signa ls a s the cha r t  ou t  
signa l:
• F low ra te
• System pressure
• Composit ion  (%A, %B)

 Chart-out signal conditions

Signal Parameter Setting at 0 
Volts (Minimum)

Parameter Setting at 
2.000 Volts (Maximum)

Flow Rate 0.000 mL/min 2 mL/min
System Pressure –345 kPa (–3.45 ba r , 

–50 psi)
103421 kPa  (1034 ba r , 
15000 psi)

Composit ion 0.0% 100.0%

Binary solvent manager analog-out/event-in connections (Continued)

Signal connection Description
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Sample manager I/O signal connectors
The rea r  panel of the sample manager  includes two removable connectors tha t  
hold the screw terminals for  I/O signa l cables. These connector s a re keyed so 
tha t  they can  receive a  signa l cable inser t ed only one way.

Requirement: A con tact  closure inpu t  connect ion  from the sample manager  is 
requ ired to t r igger  a  mass spect rometer , an  ACQUITY 2996 PDA detector , or  
an  ACQUITY ELS detector  runn ing under  MassLynx software con t rol to 
st a r t .

Sample manager I/O signal connectors

See also: For  elect r ica l specifica t ions, see the t able t it led “Sample manager  
elect r ica l specifica t ions” on  page B-7.

 Sample manager analog-out/event-in connections

Signal connections Description

In ject  Sta r t  Out Indica tes (with  a  con tact  closure) tha t  an  in ject ion  
has sta r t ed.

Auxilia ry In Reserved for  fu tu re use.
In ject  Hold In Input  signa ls from other  system inst rument s to 

delay the in ject ion .
0−2V Ana log 2 Out Ana log char t  ou tpu t  funct iona lity.

Connector I

1
2
3
4
5
6
7
8
9
10

+
−
+
−

+
−

+
−

Inject Start
Inject Start
Auxiliary In
Auxiliary In
Ground
Inject Hold In
Inject Hold In
Ground
0-2V Analog Out
0-2V Analog Out

1
2
3
4
5
6
7
8
9
10

Switch 1 Out
Switch 1 Out
Switch 2 Out
Switch 2 Out
Switch 3 Out
Switch 3 Out
Switch 4 Out
Switch 4 Out
Run Stopped Out
Run Stopped Out

Connector II



Making Ethernet and signal connections 2-41

TUV detector I/O signal connectors
The rea r  panel of the TUV detector  includes two removable connectors tha t  
hold the screw terminals for  I/O signa l cables. These connector s a re keyed so 
tha t  they can  be inser ted on ly one way.

TUV detector I/O signal connectors

Switch  1 Out Used to send t ime-based con tact  closure signa ls to 
external devices.

Switch  2 Out Used to send t ime-based con tact  closure signa ls to 
external devices.

Switch  3 Out Used to send t ime-based con tact  closure signa ls to 
external devices.

Switch  4 Out Used to send t ime-based con tact  closure signa ls to 
external devices.

Run  Stopped Out Indica tes (with  a  con tact  closure) tha t  the sample 
manager  ceased opera t ion  due to an  er ror  condit ion  
or  an  opera tor  r equest .

 Sample manager analog-out/event-in connections (Continued)

Signal connections Description

1
2
3
4
5
6
7
8
9
10

+
−

+
−

Analog 1 Out
Analog 1 Out
Ground
Analog 2 Out
Analog 2 Out
Switch 1 Out
Switch 1 Out
Ground
Switch 2 Out
Switch 2 Out

Connector I

1
2
3
4
5
6
7
8
9
10

+
−

+
−
+
−

Inject Start In
Inject Start In
Ground
Lamp Off In
Lamp Off In
Chart Mark In
Chart Mark In
Ground
Auto Zero In
Auto Zero In

Connector II
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See also: For  elect r ica l specifica t ions, see the t able t it led “TUV detector  
elect r ica l specifica t ions” on  page B-14.

PDA detector signal connectors
If your  system includes a  PDA detector , see the ACQUIT Y  UPLC Photod iode 
Array Detector Getting S tarted  Guide for  in format ion  on  signa l connectors.

ELS detector signal connectors
If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L ight S cattering Detector Getting S tarted  Guide for  in format ion  
on signa l connectors.

Signal connections
Refer  to the signa l connect ion  locat ion  shown on the silk-screened label on  the 
rea r  panel of each  inst rument .

Requirement: To meet  the regu la tory requ irements of immunity from 
externa l elect r ica l distu rbances, you  must  insta ll connect ion  covers over  the 
signa l connector s.

 TUV detector analog-out/event-in connections

Signal connections Description

Analog 1 (Out ) Not  used.
Ana log 2 (Out ) Not  used.
Switch  1 (Out) Cont rolled by th reshold and t imed even t s.
Switch  2 (Out) Cont rolled by th reshold and t imed even t s.
In ject  Sta r t  (In ) Not  used.
Lamp Off (In ) When  t r iggered, it  ext ingu ishes the lamp.
Char t  Mark (In ) When  t r iggered, causes both  ana log ou tpu t  chan-

nels and the digita l da ta  sen t  to the da ta  system 
to increase their  va lue for  a  per iod of t ime.

Auto Zero (In ) Ca lcu la tes an  offset  va lue tha t , when  added to 
the sample signa l, makes the resu lt ing baseline 
signa l zero.
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To make signal connections:

1. At tach  the posit ive and nega t ive leads of the signal cable to the 
connector .

Attaching signal cable to the connector

2. Slide the clamp (with  the bend facing down) in to the protect ive sh ield.

Signal cable

Connector
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3. Inser t  the clamp and sh ield (with  the bend facing down) in to the 
connect ion  cover  and loosely t igh ten  with  one self-tapping screw.

Clamp and shield in the connection cover

4. Inser t  the connector  with  the signa l cable in to the connect ion  cover  and 
posit ion  the clamp over  the cable leads. Tigh ten  the clamp in to place 
with  the second self-t apping screw.

Clamp positioned over cable leads

Connection cover

Shield

Clamp

Cable leads

Clamp
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5. P lace the second connect ion  cover  over  the fir st  cover , and snap it  in to 
place.

Signal connector with connection cover

Connecting to the electricity source

Each  system inst rument  requ ires a  sepa ra te, grounded power  source. The 
ground connect ion  in  a ll power  ou t let s must  be common and physica lly close to 
the system.

To connect to the electricity source:

Recommendation: Use a  line condit ioner  and un in ter rupt ible power  supply 
(UPS) for  opt imum long-term inpu t  volt age st ability.

1. Connect  the female end of the power  cord to the receptacle on  the rea r  
panel of each  inst rument .

2. Connect  the ma le end of the power  cord to a  su it able wa ll ou t let .
Alternative: If your  system includes the opt iona l F lexCar t , connect  the 
female end of the F lexcar t 's elect r ica l cables (included in  the st ar tup kit ) 
to the receptacle on  the rea r  panel of the each  inst rument . Connect  the 
hooded, ma le end of the F lexca r t 's elect r ica l cables to the power  st r ips on  

Signal connector

Connection cover
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the back of the ca r t . F ina lly, connect  each  power  st r ip's cable to a  wa ll 
ou t let  opera t ing on  it s own circu it .

FlexCart power connections

To circuit A

To circuit B

1 meter

2 meters

1 meter

1 meter

1 meter

1 meter

2 meters

Universal IEC coupler

AC line

AC line

Network switch

Detector

Sample manager

Solvent manager

Sample 
organizer

LCD/monitor

CPU

FlexCart 
power strips
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Calibrating the XYZ mechanism using the teach block

Before per forming any chromatography, you  must  ver ify tha t  the XYZ 
mechan ism posit ions the needle proper ly in  the sample chamber .

Tip: If your  system has a  sample organ izer , you  must  inst a ll the organ izer  
before ca libra t ing the XYZ mechan ism.

To calibrate the XYZ mechanism:

1. Open  the sample manager  door .

2. Remove the sample pla te from the sample t r ay. 

3. Loosen  the screw holding the sample t r ay in  place by tu rn ing it  
coun terclockwise one quar ter -turn . Then  slide the sample t ray ou t . If 
your  system does not  include a  sample organ izer , you  must  r emove two 
sample t rays from the sample chamber .

4. With  your  finger , r emove the t each  block from the sample manager  
chassis floor .

Warning: To avoid punctu re wounds, keep hands or  loose cloth ing 
clea r  of the needle a ssembly mechan ism while it  is moving. Note tha t  
the sample manager  beeps th ree t imes whenever  the door  is open  
and the needle a ssembly mechan ism is abou t  to move.
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5. Inser t  the teach  block in to the loca t ing holes.

Teach block in position

6. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

Teach block 
in position
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7. Click  Troubleshoot  > Ca libra te XY and Zp axes.

Calibrate XY and Zp Axes dialog box

8. In  the Ca libra te XY and Zp Axes dia log box, click Sta r t  to begin .
Result: A warn ing appears, prompt ing you  to keep clea r  of the sample 
chamber . Confirm tha t  a ll sample pla tes and t r ays a re removed, and 
ensure the teach  block is insta lled.
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9. Click  OK. The sample manager  beeps 3 t imes to indica te the needle 
a ssembly mechan ism is abou t  to move, and the XYZ mechan ism 
posit ions the punctu re needle above the teach block.

Positioning of puncture needle

10. Examine the loca t ion  of the puncture needle rela t ive to the needle hole 
in  the teach  block.

11. Select  the 1.0 millimeter  displacement  increment , and then  click  the +Z 
bu t ton  to posit ion  the XYZ mechan ism foot  close to the top of the t each  
block. Each  click of the mouse moves the needle 1 millimeter .

12. Select  the 0.1 millimeter  displacement  increment , and then  fine tune the 
adjustment  so tha t  the XYZ mechan ism foot  is just  above the t each  
block, bu t  not  touch ing it .

13. To la tera lly posit ion  the punctu re needle, use the +X and −X bu t tons to 
move it  left  or  r igh t , r espect ively.

Caution: To avoid t r igger ing the top-of-of pla te sensor  prematurely, do 
not  a llow the mechan ism foot  to touch  the t each  block.

Caution: To avoid damaging the punctu re needle, do not  move it  left  or  
r igh t  while it  is in  the t each  block.

Teach block

Puncture needle

Needle hole

XYZ mechanism 
foot
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Alternative: You  can  press the keyboard a r row keys instead of clicking 
the on-screen  bu t tons to adjust  the needle posit ion . Doing so let s you  
adjust  the posit ion  withou t  t aking your  eyes off the needle.

14. Posit ion  small m ir ror  so tha t  you  can  see the loca t ion  of the puncture 
needle, and then use the +Y and −Y bu t tons to adjust  the fron t -to-back 
loca t ion  of the punctu re needle so tha t  it  is cen tered over  the needle 
hole.

Determining the front-to-back position

15. Using the 0.1 millimeter  displacement  increment , lower  the needle in to 
the teach block hole to confirm an  accura te X and Y a lignment .

16. Click  Ca libra te. A warn ing appears, indica t ing you  must  keep clea r  of 
the sample chamber .

Caution: Avoid holding down an  a r row key, a s doing so stores 
keyst rokes and causes the needle to con t inue moving, even a ft er  you  
release it .
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17. Click  OK. The punctu re needle fu lly lowers in to the t each  block to 
ca libra te the top-of-pla te sensor .

18. Click  Save. When  the confirmat ion  window appears, click Yes.

19. Remove the t each  block, place it  in  the storage loca t ion  in  the floor  of the 
sample compar tment , and re-inser t  the sample t r ays.

20. Click  Main ta in  > Ca libra te needle Z axis.

Calibrate Needle Z Axis dialog box

21. In  the Ca libra te Needle Z Axis dia log box, click  Sta r t , and then  click OK 
in  the confirmat ion  window.

22. Use the +Z bu t ton  to dr ive the sample needle down to within  1 
millimeter  of the t r ay surface.
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23. Switch  the displacement  increment  to 0.1 millimeter , and lower  the 
sample needle un t il it  a lmost  touches the su rface of the sample t r ay 
holder .
Tip: To easily and efficien t ly ach ieve the correct  needle set t ing, slide a  
business ca rd under  the needle. Then lower  the needle un t il it  t ouches 
the ca rd ligh t ly but  does not  r est r ict  t he ca rd’s free movement .

Adjusting the sample needle

24. Click  Save. The confirmat ion window appears.

25. Click  Yes.

Sample needle almost 
touching surface of sample 
tray holder or just touching 
the business card
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Powering-on the system

Powering-on the system en ta ils sta r t ing each  system inst rument  individua lly, 
a s well a s the ACQUITY UPLC system worksta t ion  and the Empower  or  
MassLynx opera t ing software.

1. Press the power  switch  on  the top, left -hand side of each  inst rument’s 
door . E ach  system inst rument  beeps th ree t imes and runs a  ser ies of 
st a r tup t ests.
The power  and sta tus LEDs change as follows:
• Each  system inst rument’s power  LED shows steady green . The 

bina ry solven t  manager ’s flow LED, the sample manager ’s run LED, 
and the detector ’s lamp LED a ll show red for  a  few seconds.

• Dur ing in it ia liza t ion , each  system inst rument ’s power  LED shows 
st eady green . The bina ry solven t  manager ’s flow LED, the sample 
manager ’s run  LED, and the detector’s lamp LED show fla sh ing 
green . Fu ll in it ia liza t ion  of the system usua lly requ ires abou t  seven  
minu tes.

• After  the inst ruments a re successfu lly powered-on , each  one’s power  
LED shows st eady green . The bina ry solven t  manager ’s flow LED 
and the sample manager’s run  LED a re un lit . The detector ’s lamp 
LED shows st eady green , indica t ing tha t  the lamp is ign ited.

2. Power-on  the ACQUITY UPLC system worksta t ion .

3. Sta r t  the E mpower  or  MassLynx opera t ing software. You  can  monitor  
the ACQUITY UP LC Console for  messages and LED indica t ions.

Monitoring startup tests

These sta r tup t est s run  when  you  power-on  the ACQUITY UPLC system 
worksta t ion :

• CPU board
• Memory (RAM and ROM)
• Externa l communica t ion  system (Ethernet )
• Clock

If the st a r tup t ests indica te a  ma lfunct ion , see Chapter 7.
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Monitoring system instrument LEDs

Ligh t  emit t ing diodes on  each  system inst rument  indica te the inst rument ’s 
st a te of funct ioning. The LEDs a re specific to their  inst ruments, so the 
sign ificance of their  va r ious colors and modes can  differ  from one inst rument  
to another .

Power LED
The power  LED, on  the left -hand side of an  inst rument ’s fron t  panel, indica tes 
the power -on  or  power -off st a tus of the inst rument . Th is LED is green  when  
power  is on  and un lit  when power  is off.

Tip: To provide adequate ven t ila t ion , the sample manager  and sample 
organ izer  fans are a lways runn ing, even  with  the power  off. These fans switch  
off on ly when  the power  cable is r emoved from the back of the inst rument .

Status LEDs

Flow LED (solvent manager)

The flow LED, to the r igh t  of the power  LE D on  the solven t  manager ’s fron t  
panel, indica tes the flow st a tus. A steady green flow LED indica tes tha t  there 
is a  flow th rough  the solven t  manager .

Run LED (sample manager and sample organizer)

The run  LED, to the r igh t  of the power  LED on  the sample manager’s and 
sample organ izer ’s fron t  panel, indica tes the run  st a tus. A steady green run  
LED indica tes tha t  in ject ions a re being run .
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Lamp LED (detector)

The lamp LED, to the r igh t  of they power  LED on the detector ’s fron t  panel, 
indica tes the lamp sta tus. A stead green  lamp LED indica tes tha t  the lamp is 
on.

Status LED indications

LED mode and color Description

Unlit Solven t  Manager , Sample Manager , and Sample 
Organ izer  - Indica tes the inst rument  is curren t ly 
idle.
Detector  - Indica tes the detector  lamp is 
ext ingu ished.

Steady green Solven t  Manager  - Indica tes the bina ry solven t  
manager  is flowing.
Sample Manager  - Indica tes the sample manager  
is opera t ing normally, a t t empt ing to complete 
any ou t standing samples or  diagnost ic r equest s. 
When  sample and diagnost ic r equests a re 
fin ished, the LED rever ts to the unlit  mode.
Detector  - Indica tes the detector  lamp is ignit ed.
Sample Organ izer - Indica tes the sample orga -
n izer  is opera t ing normally, a t t empt ing to 
complete any ou t standing samples or  diagnost ic 
r equests. When  sample and diagnost ic request s 
a re fin ished, the LE D rever t s to the un lit  mode.

F lash ing green Sample Manager  - Indica tes the system is 
wa it ing for  a t  least  one inst rument  to become 
operable. Detector  lamp warm-up and column 
tempera tu re equ ilibra t ion  t imes typica lly cause 
such  a  delay.
Detector  - Indica tes the detector  is in it ia lizing or  
ca libra t ing.

F lash ing red Indica tes an  er ror  has stopped the inst rument . 
In format ion  rega rding the er ror  tha t  caused the 
fa ilu re can  be found in  the ACQUITY UPLC 
Console.
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Preparing the binary solvent manager

For  opt ima l performance of the ACQUITY UPLC™ syst em , you  must  prepare 
the solvent  manager  for  opera t ion .

To prepare the solven t  manager  for  opera t ion , you  must  per form a  sea l wash  
pr ime and then  pr ime the solven t  manager .

Requirement: To main ta in  the efficiency of the binary solven t  manager , and 
to obta in  accura te, r eproducible ch romatograms, use on ly MS-grade solven t s, 
wa ter , and addit ives. For  deta ils, see Appendix D.

Performing a seal wash prime
Prime the sea l wash  in  the bina ry solven t  manager  to lubr ica te the plungers, 
fill the tubing pa ths with  solven t , and flush  away solven t  and/or  any 
precipita t ed sa lt s tha t  have been  dragged past  the plunger  sea ls from the 
h igh-pressure side of the piston  chambers.

Pr ime the plunger  sea l wash  under  these condit ions:

• After  using buffered mobile phase
• When  the bina ry solven t  manager  has been  inact ive for  a  few hours or  

longer

Steady red Indica tes an  inst rument  fa ilu re tha t  preven ts 
fu r ther  opera t ion . Power -off the inst rument , and 
then  power -on . If the LED is st ill st eady red, 
con tact  your  Water s service represen ta t ive.

Warning: Observe sa fe labora tory pract ices when  you handle 
solven ts. See the Mater ia l Sa fety Da ta  Sheet s for  the solven ts you  
use.

Caution: Chloroform and methylene ch lor ide shou ld not  be used.

Status LED indications (Continued)

LED mode and color Description
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• When  the bina ry solven t  manager  is dry

Tip: The sea l wash will self-pr ime, bu t  you  can  use a  syr inge to hasten  the 
process.

Rule: To preven t  con tamina t ion , do not  r ecycle sea l wash .

Recommendations:

• Sea l wash  shou ld con ta in  10% organ ic solven t . Th is preven t s microbia l 
growth  and ensures tha t  the sea l wash  can  solubolize the mobile phase.

• Before pr iming the plunger  sea ls, ensure the volume of sea l wash  is 
adequa te for  pr iming.

See also: Controlling Contam ination  in  LC/ MS  S ystem s (pa r t  
number 715001307) on  the ACQUITY UPLC System Bookshelf CD.

Required materials

• Tubing adapter  (st a r tup kit )
• 30-mL syr inge (st a r tup kit )
• Sea l wash  solu t ion

Caution: To avoid damage to the solenoid va lve sea t s and sea ls in  the 
solven t  pa th , do not  use a  nonvola t ile buffer  a s the sea l wash  solven t .
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To perform a seal wash prime:

1. Ensure the sea l wash  in let  tube is in  the solven t  r eservoir .

2. Remove the sea l wash  ou t let  tube from the r igh t  side of the dr ip t r ay.

Binary solvent manager seal wash outlet tube

3. Push  the syr inge plunger  fu lly in to the syr inge bar rel.

4. Connect  the tubing adapter  to the syr inge, and then  connect  the syr inge 
assembly to the ou t let  tubing from the sea l wash  system.

5. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree.

6. Click  Control > Pr ime sea l wash , and then  click Yes to begin  the sea l 
wash  pr iming process.

7. Slowly draw back on the syr inge plunger  to pu ll sea l wash  solven t  
th rough  the system.

8. When  the sea l wash  solu t ion  begins to flow in to the syr inge withou t  
ma jor  a ir  bubbles, disconnect  the tubing and reinst a ll it  on  the fit t ing on  
the dr ip t r ay.

9. Click   (Stop flow) to stop the pr iming process.

Drip tray

Seal wash 
outlet tube
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Priming the binary solvent manager
Priming is used to prepare a  new system or  bina ry solven t  manager  for  use, 
change reservoirs or  solven t s, and run  the system a fter  it  has been  idle for  
more than  four  hours. Dur ing pr iming, the ven t  va lve moves to Ven t  posit ion  
to both  ensure min imal backpressure and direct  the flow to waste. The flow 
ra te dur ing pr iming is 4 mL/min  for  each  pump being pr imed.

Tip: If you a re pr iming a  dry bina ry solven t  manager , using a  syr inge will 
shor ten  the t ime required to complete pr iming.

Recommendation: Ensure the solven t  r eservoir s have enough  solven t  for  
adequa te pr iming and the waste con ta iner  has su fficien t  capacity for  used 
solven t . The pr iming flow ra te is 4 mL/min  for  each  pump, or  8 mL/min  tota l. 
For  example, pr iming both  solvent s for  5 minu tes requ ires approximately 20 
mL of each  solven t .

Priming a dry binary solvent manager

To prime a dry binary solvent manager:

1. Open  the inst rument ’s fron t  door .

2. Loca te the appropr ia te solven t  ven t  line.

3. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree.

4. In  the bina ry solven t  manager  in format ion  window, click  Cont rol > 
Pr ime A/B Solven t s. The Pr ime A/B Solven t s dia log box appears.

5. In  the Pr ime A/B Solven ts dia log box, select  solven t  A and/or  B.

6. In  the Time box, specify the number  of m inu tes from 0.1 th rough  60.0.
Default: 1.0 minu te

Caution: To preven t  sa lt s from precipit a t ing in  the system, in t roduce 
an  in termedia te solvent , such  as wa ter , when changing from buffers to 
h igh-organ ic-con tent  solven t s. Be su re to consu lt  the solven t  
miscibility tables on  page D-9.

Warning: To avoid spills, empty the waste con ta iner  a t  r egu lar  
in terva ls.
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Recommendations: Pr ime the bina ry solven t  manager  un t il a  st eady 
flow exit s the vent  tube (typica lly 7 to 10 minu tes).

7. Click Sta r t . When  solven t  flows ou t  of the ven t  line withou t  bubbles, the 
pa th  is pr imed.

8. Repea t  st ep 3 th rough  7 to pr ime the other  solven t s.
Requirement: There must  be solven t  in  the A1, A2, B1, and B2 
reservoirs for  the degasser  to funct ion  cor rect ly.

To prime a dry binary solvent manager using a syringe:

1. Open  the inst rument ’s fron t  door .

2. Loca te the appropr ia te solven t  ven t  line.
• If you  a re pr iming solven t  A, follow the st a in less st eel ven t  line tha t  

is labeled “A-VENT” from por t  4 on  the ven t  va lve, and lift  it  ou t  of 
the dr ip t r ay.

• If you  a re pr iming solven t  B, follow the st a in less st eel ven t  line tha t  
is labeled “B-VENT” from por t  1 on  the ven t  va lve, and lift  it  ou t  of 
the dr ip t r ay.

Binary solvent manager vent lines

3. Push  the syr inge plunger  fu lly in to the syr inge bar rel.

4. Connect  the tubing adapter  to the syr inge.

Drip tray

Vent valve

Solvent 
vent lines
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5. Connect  the syr inge assembly to the shor t  length  of PharMed tubing, 
and then  connect  the shor t  length  of PharMed tubing to the solven t  ven t  
line you  loca ted in  st ep 2.

6. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree.

7. In  the bina ry solven t  manager  in format ion  window, click  Cont rol > 
Pr ime A/B Solven t s. The Pr ime A/B Solven t s dia log box appears.

8. In  the Pr ime A/B Solven ts dia log box, select  solven t  A1.

9. In  the Time box, specify the number  of m inu tes from 0.1 th rough  60.0.
Default: 1.0 minu te
Recommendation: P r ime the binary solven t  manager  un t il a  st eady 
flow exit s the vent  tube (typica lly 3 minu tes).

10. Click  Sta r t .

11. Slowly draw back on the syr inge plunger  to pu ll solven t  through  the 
solven t  pa th . When  solvent  flows out  of the ven t  line withou t  bubbles, 
the pa th  is pr imed.

12. Remove the syr inge from the ven t  line, and reconnect  the ven t  line to the 
dr ip t r ay.

13. Repea t  st eps 6 th rough  12 for  solven t  A2, B1, and B2.
Requirement: The reservoirs for  solven t s A1, A2, B1, and B2 must  not  
be empty. Otherwise the degasser  will not  funct ion  cor rect ly.

Priming a wetted binary solvent manager
Two funct ions help prepare the system for  opera t ion . The length  of t ime the 
system has been  idle determines which  is the bet t er .

• Refresh  system (Sys Prep)
• Sta r t  up

Refreshing the system

Use the Refresh  (Sys Prep) funct ion  a fter  the system has been  idle a  shor t  
per iod of t ime (a  few hours to overn igh t ) and when  you  plan  to use the same 
solven ts tha t  you  used previously.
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You can  invoke the Sys Prep funct ion  from the con t rol panel or  by adding it  a s 
a  line in  a  sample set .

Recommendations:

• Pr ime the bina ry solven t  manager  for  1 minu te if the system has been  
idle for  4 or  more hours and you  will use the solven ts tha t  are a lready in  
the system.

• Pr ime the bina ry solven t  manager  for  4 minu tes if you  will use new 
solven ts tha t  a re of the same composit ion of wha t  is a lr eady in  the 
system.

To refresh the system:

1. In  the ACQUITY UPLC Console, click  Cont rol > Refresh  system (Sys 
Prep). The Refresh  System (Sys Prep) dia log box appears.

2. Review the set t ings and select  a  differen t  opt ion  if needed. The system 
pr imes your  cur rent  solven t  select ions (A1 or  A2, B1 or  B2).
• Solven t  line A on ly (defau lt )
• Solven t  line B on ly
• Both  A and B

3. Click OK.
Result: The system pr imes the selected solven ts, pr imes the sample 
manager  with  one weak wash  pr ime (wash  and sample syr inges), and 
ign ites the lamp in  the detector .

Starting up the system

Use the Sta r t  up funct ion  to pr ime the bina ry solven t  manager  a fter  changing 
the mobile phase, a ft er  changing the sample needle and/or  sample loop, or  
a ft er  the system has been  idle a  long per iod of t ime (overn igh t  or  over  a  
weekend). Before you  begin  th is procedure, ensure tha t  the system is cor rect ly 
configured for  use.

Recommendation: P r ime the bina ry solven t  manager  for  5 minu tes if you  a re 
changing to solven ts whose composit ions differ  from the composit ions of 
solven ts a lready in  the system.
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To start up the system:

1. In  the ACQUITY UPLC Console, click  Cont rol > Sta r t  up. The System 
Sta r tup dia log box appears.

2. In  the Pr ime Solven ts t ab of the System Sta r tup dia log box, review the 
set t ings for  the A / B Solven ts. In  the A / B Solven ts a rea , you  can  select  
or  clear  any or  a ll of the solven ts: A1, A2, B1, or  B2. You  can  change the 
length  of t ime to pr ime solven ts A and B by en ter ing a  differen t  number  
in  Dura t ion  of P r ime. All selected solven ts a re pr imed for  the same 
dura t ion .
Allowed values: 0.1 to 60.0 minu tes
Tip: If you  wan t  to r etu rn  set t ings to their  or iginal va lues, on  any t ab, 
click Set  Defau lt s.
Defaults: Solven ts A1, A2, B1, and B2 pr ime for  1.0 minu te each .

3. You  can  select  or  clea r  pr iming of the seal wash , st rong wash , weak 
wash , and/or  sample syr inge.
Default: The sea l wash  is pr imed for  1.0 minu te, the weak wash  once, 
and the sample syr inge once.

4. You  can  change the number  of cycles to pr ime the st rong wash by 
en ter ing a  differen t  whole number  in  the Cycles field.
Default: 10

5. Select  the Equ ilibra te to Method tab to review the set t ings for  the final 
flow ra te, mobile phases, composit ion , temperatu res, and lamp st a te. 
Change the va lues a s needed to ma tch  your  requ irements a t  
equ ilibra t ion .

Equilibrate to Method tab values

System startup 
parameters Default Allowed values

Method in it ia l flow ra te 1 mL/min 0.1 to 2.0 mL/min
Composit ion  of A and B 
(sum must  be 100%)

A1, 100
B1, 0%

A1, A2; 0 to 100%
B1, B2; 0 to 100%

Column tempera tu re Off Off or  5.0 °C (9 °F) above 
ambien t  to 65.0 °C 
(149 °F )
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6. If you  changed the sample needle, click  the Opt iona l: Character ize 
Volume tab, and then  select  “Character ize seal” and “Character ize 
needle and loop volumes.”

7. If you  changed the sample loop, in  the Opt iona l: Character ize Volume 
tab, select  Character ize needle and loop volumes.

8. If either  the needle or  loop is a  differen t  size, in  the Configura t ion  a rea , 
click Change. In  the Volume Configura t ion  dia log box, select  the new 
size of loop and/or  needle, and then  click  OK.

9. Click  Sta r t .
Result: The lamp in  the opt ica l detector  ign it es, the ACQUITY UPLC 
system set s the column sample tempera tu res, and a ll pr iming sta r t s. 
After  pr iming fin ishes, the sample manager  cha racter izes the needle 
sea l if tha t  funct ion  is selected and then  logs the resu lt s of the 
cha racter iza t ions in to the da tabase. F ina lly, the system establishes the 
method flow ra te, solven t  select ions, and composit ion . The defau lt  
set t ings for  the method in it ia l flow a re 100% Solven t  A1 a t  1.000 
mL/min  and 0% B1, the column and sample tempera tu res a re Off, and 
the detector  lamp is ign it ed.

Sample tempera tu re Off Off, or  4.0 to 40.0 °C (39.2 
to 104 °F) in  25 °C (77 °F) 
ambien t  condit ions

Lamp On On or  off

Equilibrate to Method tab values (Continued)

System startup 
parameters Default Allowed values
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Preparing the sample manager

Prepare the sample manager  for  opera t ion  aft er  you  prepare the bina ry 
solven t  manager . P repar ing the sample manager  involves these st eps:

• Pr iming
• Character izing the sea l
• Character izing the needle and sample loop volumes
• Loading sample pla t es

Selecting weak wash and strong wash solvents
For  best  per formance, follow these gu idelines when  select ing wash  solven ts. 
Otherwise, per formance may be reduced, specifica lly Area /Heigh t  RSD and 
Linear ity. The gu idelines do not  proh ibit  a ll other  solven t  combina t ions, 
however . Other  combina t ions can  be run with  lower  per formance expecta t ions 
or  by manipu la t ing defau lt  in ject ion  parameters.

Use a  weak wash  solven t  based on  the sample and mobile phase chemist r ies of 
your  applica t ion , making sure a ll solu t ions/buffer s a re miscible and soluble.

Recommendation: For  buffered aqueous, r eversed-phase chromatograph ic 
condit ions and MS applica t ions, use a  weak wash  solven t  of 100% water  or  0 
to 25% methanol or  aceton it r ile and a  st rong wash  solven t  of 50 to 100% 
methanol or  aceton it r ile. High  sample concen t ra t ions may requ ire other  weak 
wash  solven ts. If your  separa t ion  permits, Water s r ecommends adding a  small 
amount  of an  organ ic solven t  (~10%) to preven t  microbia l growth .

See also: “Water” on page D-3.

Warning: To avoid solven t  spills and to main ta in  proper  leak 
dra inage, a lways close the sample manager  flu idics t r ay before 
opera t ing the system.

Caution: To avoid damage to the solenoid va lve sea t s and sea ls in  the 
solven t  pa th , do not  use a  nonvola t ile buffer  a s the weak wash  or  
st rong wash  solven t .
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Tip: For  best  per formance, the weak wash  solven t  shou ld be simila r  or  
iden t ica l to your  isocra t ic or  in it ia l gradien t  solven t  condit ions, excluding 
buffer s. Do not  use sa lt  buffer s in  wash  solvent s.

Wash solvent effects

Property Effect

Organ ic species As a  genera l pr inciple, st rong and weak solven t s 
shou ld include the same organ ic species. Note tha t  
th is may not  a lways be pract icable. You  may, 
however , use a  100% organ ic st rong wash  solven t .

Solven t  composit ion The weak wash  solven t  shou ld reflect  a s closely a s 
possible the same composit ion  as the in it ia l 
gradien t  mobile phase.

pH Adjust  the pH of st rong and weak solven t s for  best  
peak shape and ca rryover  per formance.

Concen t ra t ion  of st rong 
solven t

St rong solven t  should be no st ronger  than  the 
concen t ra t ion  needed to reduce ca rryover  to an  
acceptable level.

Solubility of analyte 
and sample

The ana lyte and sample must  be soluble in  both  
the weak and st rong wash  solven t s.

Caution: P roteins (in  pla sma , for  example) do 
not  dissolve in  solven t s whose organ ic component  
is grea ter  than  40%.

Sample diluen t The weak wash  solven t  can  con tact  the sample, so 
match  these a s closely a s possible. To offset  
adverse effect s on  peak shape caused by the 
mat r ix’s composit ion , adjust  the weak wash  
composit ion  when  using the inst rument  in  pa r t ia l 
loop mode. 

Wash  volume ra t io 
(weak to st rong)

With in  a  method, th is shou ld be abou t  3:1, weak 
wash  to st rong–sufficien t  to ensure the weak wash  
flushes the st rong from the needle and sample loop 
before sampling.

Cycle t imes Higher  viscosity wash  solven t s lengthen  wash  
cycles.
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Priming the sample manager
The pr iming process fills the sample needle with  solven t , flushes new solven t  
th rough  the in jector  lines, and/or  purges a ir  from the lines. You pr ime the 
sample needle and/or  sample syr inge to accomplish  these ta sks:

• Prepar ing a  new sample manager  for  opera t ion
• Prepar ing a  sample manager  for  opera t ion  a fter  has been  idle for  an  

extended per iod
• Changing the solven t  in  the syr inges
• Removing bubbles from the lines

Guidelines: Ensure tha t  the pr iming solven t  is correct ly composed and that  it  
is h igh  in  qua lity and miscible with  any other  solven t s used in  your  system. 
Use filt ers in  a ll solven t  r eservoir s, and ensure the volumes of solven t s a re 
su fficien t  for  pr iming.

Requirement: The sample manager  must  be pr imed before you  a t t empt  to 
cha racter ize the sea l.
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To prime the sample manager:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

Sample manager information window

2. Click Control > Pr ime syr inges.
Alternative: Righ t -click in  the Empower  or  MassLynx sample manager  
con t rol panel, and then  click Pr ime syr inges.

3. In  the Pr ime Syr inges dia log box, select  Sample syr inge and wash  
syr inges.
Rule: If you  want  on ly to remove a ir  bubbles from the sample syr inge, 
bu t  do not  wan t  to pr ime the wash  syr inges, select  Sample syr inge on ly. 
However , do not  select  th is opt ion  rou t inely. P r iming a ll componen ts a t  
the same t ime is good pract ice.

4. Type the number  of pr imes in  the Number  of cycles text  box.
Default: 1
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Recommendation: Water s recommends 5 to 7 pr imes when  you  are 
changing solven ts.

5. Click OK to st a r t  pr iming. When  the system sta tus is “Idle,” pr iming is 
fin ished.
Tip: E ach  pr ime t akes approximately 2 to 4 minu tes.

Washing the sample manager needle
Washing the needle is an  opt iona l procedure tha t  flushes st rong and/or  weak 
wash  solven t  th rough  the needle and in ject ion  por t . Wash ing the needle 
removes con taminan t s from the inside and out side of the needle, the externa l 
piercing needle, and the in ject ion  por t . You  can  a lso perform a  needle wash  to 
a scer t a in  proper  flow th rough  the waste tubing and to confirm tha t  the needle 
wash  system is pr imed and proper ly opera t ing.

Rule: Do not  use buffered solven ts a s wash  solven t s.

Tip: P r iming the system washes the sample needle, so whenever  you  pr ime 
the system, you  can  omit  th is procedure.

Observing wash solvent recommendations

Waters r ecommends tha t  you  observe these gu idelines for  wash ing the needle:

• To ensure that  the st rong wash  solven t  is completely removed, the 
system washes the needle with  500 µL of weak wash  solven t  aft er  you  
use st rong wash  solven t . You  can increase, bu t  not  decrease, the default  
va lue of 500 µL.

• The ana lytes and sample mat r ix must  be soluble in  both  weak and 
st rong solven ts. P roteins do not  dissolve in  solven t s whose organic 
componen t  is grea ter  than  40%. Buffer s shou ld not  be used in  any wash  
solven t .
Example: If the weak wash  solven t  is 30% aceton it r ile and 70% wa ter , 
the st rong wash  solven t  shou ld con ta in  a  grea ter  concen t ra t ion  of 
acetonit r ile in  wa ter .

Caution: Do not  abor t  the sample manager  pr iming sequence. 
Doing so may leave st rong solven t  in  the sample needle which  can  
adversely a ffect  ch romatography.
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• The weak wash  solven t  shou ld be the same as the in it ia l elu t ing solven t , 
and the st rong wash  solven t  shou ld a t  least  equa l the composit ion  of the 
fina l elu t ing solven t .

• Use a  weak wash  solven t  based on  the sample and mobile phase 
chemist r ies of your  applica t ion . Make su re a ll solu t ions a re miscible and 
soluble. For  best  r esu lt s, weak wash  solven t  shou ld match  the in it ia l 
gradien t  condit ions and mobile phase composit ion  (isocra t ic). High  
sample concen t ra t ions can  requ ire addit iona l weak wash  solven ts.

• For  buffered aqueous, r eversed-phase chromatography, use weak wash  
solven t  consist ing of 100% water  or  up to 25% methanol or  aceton it r ile. 
For  st rong wash  solven t , use 50 to 100% methanol or  aceton it r ile.

Before you  begin , ensure tha t  the solven ts a re compa t ible with  your  
applica t ion , tha t  their  volumes a re su fficien t , and tha t  the waste r eservoir  is 
la rge enough  to con ta in  the waste solven t .

To wash the sample manager needle:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree. The sample manager  in format ion  window appears.

2. Click  Control > Wash  Needle.
Alternative: Righ t -click in  the Empower  or  MassLynx sample manager  
con t rol panel, and then  click Wash  Needle. The Wash  Needle dia log box 
appear s.

3. In  the St rong Wash  box, specify the volume for  the st rong wash  solven t .
Range: 0.0 th rough  99999 µL 
Exception: To omit  st rong wash  solven t , enter  0 in  the St rong Wash  box, 
or  leave it  blank.
Default: 0.0 µL
Recommendation: 100 th rough  500 µL
Tip: Using both  a  weak and st rong wash  solven t  increases the wash  t ime 
and solven t  consumpt ion  because the system must  be fu lly cleansed of 
the st rong solvent  before sta r t ing the next  in ject ion .

4. In  the Weak Wash  box, specify the volume for  the weak wash solven t .
Range: 1.0 th rough  99999 µL 
Default: 200.0 µL withou t  st rong wash  or  500 µL with  st rong wash
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Recommendation: 200 th rough  500 µL or  th ree t imes the st rong wash  
volume

5. Click  OK. The needle wash  begins.

6. When  needle wash ing is complete, the sta tus retu rns to Idle.

To stop a needle wash routine before it finishes:

From the sample manager  in format ion  window, click Cont rol > Reset  SM.

Alternative: Righ t -click  in  the Empower  or  MassLynx sample manager  con t rol 
panel, and then  click  Reset  SM.

Characterizing the needle seal
The needle sea l cha racter iza t ion  procedure finds the posit ion  a t  which  the 
needle obta ins a  sea l with in  the wash  st a t ion  block. The sample manager  
must  be pr imed before st a r t ing th is procedure.

Requirements:

• Perform th is procedure before ca libra t ing the needle and sample loop 
volumes.

• Perform th is procedure a ft er  pr iming the sample manager  or  a ft er  you  
replace and/or  adjust  these it ems:
• The needle
• Any pa r t  of the needle a ssembly
• The needle (Z) or  piercing needle (Zp) flags (home and top-of-pla te)
• A home or  top-of-pla te sensor
• The in ject  por t  sea l
• The wash  st a t ion
• The NVRam bat t ery on  the CPU2000

Caution: If you  do not  use a  su fficien t  quan t ity of weak wash  solven t , 
t he st rong wash  solven t  may con tact  the sample, cor rupt ing it .

Caution: Do not  abor t  the sample needle wash  sequence. Doing so may 
leave st rong solven t  in  the sample needle which  can  adversely a ffect  
chromatography.
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To characterize the needle seal:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree. The sample manager  in format ion  window appears.

2. Click  Main ta in  > Character ize > Needle sea l. The Character ize Needle 
Sea l dia log box appears.

3. Click  Sta r t . The ca libra te sea l opera t ion  begins, and the sample 
manager  st a tus displays “Ca libra t ing sea l.”

4. When  ca libra t ion  ends, the sample manager  st a tus displays “Idle.”

5. Click  Resu lt s to view the resu lt s of the needle sea l cha racter iza t ion  
opera t ion .

Characterizing the needle and sample loop volumes
Whenever  you  replace the sample loop and/or  the sample needle, you  must  set  
the system to cha racter ize the volume of the replacement  pa r ts. Do th is 
rega rdless of whether  the sizes of the replacement  par t s are nomina lly the 
same as those of the or igina l pa r t s or  differ  from them. Also per form th is 
procedure when the composit ion  of the weak wash  solven t  changes, because 
solven t  cha racter ist ics such  as viscosity, su r face tension , and pola r ity can  
change. Dur ing sample in ject ion , the weak wash  solven t  precedes and follows 
the sample in  the flu id-ca r rying lines, so the sample is direct ly a ffected by the 
weak wash  solven t .

Character izing the loop volume compares the loop’s nomina l volume (in  µL) to 
it s measured volume.

Character izing the needle volume compares the needle’s nomina l volume (in  
µL) to it s measured volume.

Tip: Character izing the system volume is cr it ica l to acceptable sample 
manager  per formance.

Requirements:

• Specify the sizes of the sample needle, loop, and syr inge in  the Volumes 
dia log box before character izing the volumes.

• Pr ime the sample manager , and character ize the sea l before 
cha racter izing the volumes.

• Crea te a  method (using Empower  or  MassLynx software) tha t  has the 
same a ir  gap and sample draw ra te tha t  you  will be using.
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To characterize the needle and sample loop volumes:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

2. Click  Main ta in  > Character ize> Needle and loop volumes. The 
Character ize Needle and Loop Volumes dia log box appears.

3. Click Sta r t . The needle and loop volumes character iza t ion  opera t ion  
begins.
Tip: This procedure t akes a t  least  5 minu tes.

4. Click Resu lt s to view the resu lt s of the needle and loop volumes 
cha racter iza t ion opera t ion .
Result: If the needle fa ils the test , suspect  it  is ben t , broken , or  blocked. 
If the sample loop fa ils the t est , suspect  tha t  it  is blocked or  leaking, tha t  
it  has a  loose fit t ing, or  tha t  the draw ra te is too h igh .

Loading sample plates in the sample manager
The ACQUITY UPLC sample manager  holds up to two ANSI pla tes tha t  you  
load th rough  the fron t  door . The left  pla te is r efer red to a s posit ion  1, the r igh t  
pla te a s posit ion  2.

Exception: If the opt iona l sample organ izer  is insta lled, you  can  load on ly one 
pla te through  the sample manager  fron t  door . You must  load the pla te on  the 
r igh t -hand t r ay. In  th is case, the r igh t -hand t r ay becomes the number  one 
posit ion .

To load a sample plate:

1. Open  the ACQUITY UP LC sample manager  door .

2. Squeeze the t ray bu t ton  while you  pu ll the t r ay toward you .

3. Load the pla te on to the t r ay so tha t  well posit ion  A,1 is a t  the r igh t -rea r  
corner  and the forward edge of the pla te is beh ind the spr ing inside the 
fron t  of the ca r r ier .
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4. Slide the t r ay in to the sample manager  un t il it  clicks in to place.

Sliding tray into sample manager

5. Close the sample compar tment  door . A mechan ism on  the door  ensures 
the pla tes a re posit ioned cor rect ly when  the door  closes.

Selecting the optimum sample injection mode
The sample manager  suppor t s th ree in ject ion  modes – Pa r t ia l Loop Needle 
Over fill, Par t ia l Loop, and Fu ll Loop.

• Par t ia l Loop Needle Overfill Mode – the best  genera l purpose mode for  
pa r t ia l loop in ject ion. It  provides the best  pa r t ia l loop accuracy, 
precision  and linea r ity for  a  wide range of samples, including st rong and 
weak acids and bases, hydroph ilic, and hydrophobic compounds. It  is 
recommended as the fir st  choice mode, except  where there a re clea r  
indica t ions for  the others.

• Pa r t ia l Loop Mode – shou ld be reserved for  those situa t ions where 
ana lysis t ime takes precedence over  any other  concern , where the 
sample volume is very limited, or  where the in ject ion  volume is very 
la rge.

Caution: The pla tes must  be posit ioned cor rect ly to avoid 
damaging the sample needle.

TP02389

Sample plate

Button

Plate tray

A-1 well 
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• Fu ll Loop Mode – shou ld be chosen  whenever  accuracy and precision  are 
the pr imary concerns. It  is the recommended mode when  using 1.0 mm 
I.D. columns.

Partial Loop Needle Overfill mode guidelines

• Provides opt imum performance when  in ject ion  volumes a re main ta ined 
with in  a  r ange of 10 to 75% nomina l loop volume.

• The genera lly accepted pract ice for  par t ia l loop in ject ion  linea r ity 
rest r ict s the in ject ion  volume selected to ≤ 50% nominal loop volume. 
However , you  can  increase the usable loop volume to ≤ 75% nomina l loop 
volume by select ing the Needle Over fill t echn ique.

• These recommenda t ions a re based on  ach ieving an  in ject ion-to-in ject ion  
va r iability of ≤ 1% across the specified volume range. In  addit ion , the 
cor rela t ion  between  specified in ject ion  volume and peak a rea  must  be 
R2>0.999 and the Area  % RSD is < ±1.0.

Load Ahead mode guidelines

• The fir st  in ject ion  of a  sample set  will not  u t ilize Load Ahead mode.
• In ject ions sets with  differen t  methods will not  u t ilize Load Ahead mode.
• The min imum cycle t ime is the lesser  of either  the two run  t imes or  

sample prepa ra t ion  and wash .
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The following figures show a  standard ACQUITY UPLC system cycle t ime and 
load-ahead cycle t ime.

Standard ACQUITY UPLC system cycle time definition

ACQUITY UPLC system load-ahead cycle time definition

SM wash time

Start End

Chromatographic run time

SM sample preparation
and positioning

Sample 
injection

System
setup

Standard Injection mode and first injection in Load Ahead mode

Total ACQUITY UPLC system cycle time

EndStart

Sample 
injection

Total ACQUITY UPLC system cycle time

Load Ahead mode after the first injection

Chromatographic run time

SM sample preparationSM wash time

Buffer delaySystem 
setup and 
sample 
positioning 
into loop
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The following t able provides the min imum and maximum in ject ion  volumes 
for  each  of the commonly used loops.

Selecting the injection mode and loop volume

Sample injection 
volume (µL)

Loop volume

2 µL 5 µL 10 µL 20 µL 50 µLa

a. The 50 µL loop must  be used with  a  250 µL sample syr inge.

Pa r t ia l loop 
needle over fill 
mode in ject ion  
range (µL)

0.2 to 1.5 0.5 to 3.8 1.0 to 7.5 2.0 to 15.0 5.0 to 37.0

Par t ia l loop mode 
in ject ion  range 
(µL)

Not  
r ecom-
mended

Not  
r ecom-
mended

1.0 to 5.0 2.0 to 10.0 5.0 to 25.0

Full loop mode 
in ject ion  range 
(µL)

2 5 10 20 50
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Installing the sample manager shade
If your  samples a re ligh t -sensit ive, you  shou ld inst a ll the sample manager  
foam shade over  the sample compar tment  window.

Required material

• Sample manager  foam shade

To install the sample manager foam shade:

1. Inser t  the foam shade over  the ou t side of the sample compar tment  
window.

Inserting the foam shade

Foam shade

Sample compartment 
window
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2. Press the foam shade in to place over  the window.

Foam shade pressed into place

Foam shade
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Preparing the sample organizer

If your  system includes a  sample organ izer , prepare it  for  opera t ion according 
to the procedures in  th is sect ion .

Initiating communications

To initiate communications between the sample manager and sample 
organizer:

1. Open  the sample manager  door , load a  pla te onto the r igh t -hand t r ay, 
and then  close the sample manager  door .
Tip: When  the system has both  a  sample manager  and a  sample 
organ izer , the r igh t -hand t r ay of the sample manager  becomes posit ion  
number  one, and the left -hand t ray is not  ava ilable. The bot tom shelf in  
the sample organ izer  becomes posit ion  number  two. 
Exception: If the system does not  include a  sample organ izer , the 
left -hand t r ay in  the sample manager  is designa ted posit ion  number  
one, the r igh t -hand t r ay, posit ion number  two. 

2. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

3. In  the sample manager  in format ion  window, click Configure > Sample 
Organ izer . The Sample Organ izer  Configura t ion  dia log box appears.

4. Select  the sample organ izer  from the list  of ser ia l numbers in  the 
drop-down list , and then click OK.

5. The sample organ izer  au tomat ica lly detects which  shelves con ta in  
pla tes and illumina tes their  corresponding LE Ds.
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Loading sample plates
The sample organ izer  holds up to 21 ANSI pla tes tha t  you  load th rough  the 
fron t  door . However , the actua l number  of pla tes you  can  load depends on  
their  heigh t . When  the system has both  a  sample manager  and sample 
organ izer , the r igh t -hand shelf in  the sample manager  is refer red to a s 
posit ion  1 and the bot tom shelf in  the sample organ izer  a s posit ion  2.

To load sample plates:

1. Open  the sample organ izer  door .

2. Pu ll the shelf toward you .

3. Load the pla te on to the shelf so tha t  posit ion  A,1 is a t  the r igh t -rear  
corner  and the forward edge of the pla te is beh ind the stop a t  the left  
fron t  corner .

Loading the sample plate

4. Ensure tha t  the pla te does not  extend beyond the pla te stop a t  the back 
of the shelf.

Caution: To preven t  spillage, use Waters-approved cap mats, 
sea ling caps, or  hea t  sea l film on  the samples. Consu lt  the cur ren t  
ACQUITY UPLC system release notes for  a  list  of approved 
sample covers.

TP02504

Shelf label
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5. Slide the shelf in to the sample organ izer  un t il it  stops.

Shelf/plate combination and restrictors

6. Repea t  st eps 2 th rough  5 for  the remain ing pla tes.

7. Close the sample organ izer  door . A mechan ism on  the door  ensures the 
shelves are posit ioned cor rect ly when  the door  closes.

8. Click  Configure > Scan  and store shelf layou t  to upda te and save the 
new shelf configura t ion .

To remove and replace the same plate on the same shelf:

1. Open  the sample organ izer  door , and then  remove pla tes tha t  have 
fin ished processing.

2. Pu ll a  shelf toward you , and then  inser t  a  pla te of the same type and size 
on  the shelf.

3. Load a  pla te on to a  shelf so tha t  posit ion  A,1 is a t  the r igh t -rea r  corner  
and the forward edge of the pla te is beh ind the stop a t  the left -fron t  

Caution: To ensure the t ransfer  shu t t le moves fr eely and withou t  
damaging the sample organ izer , you  must  be able to slide a  
shelf/pla te/via l combinat ion  in  or  ou t  withou t  in ter fer ing with  the 
rest r ictor s direct ly above and below it .

Caution: To avoid ja r r ing the pla t es from their  shelves, do not  
slam the sample organizer  door  closed.

Shelf

Sample 
plate

Restrictors
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corner . Ensure tha t  the pla te does not  extend beyond the pla te stop a t  
the back of the shelf.

4. Slide the shelf in to the sample organ izer  un t il it  stops.

5. Repea t  st eps 3 and 4 un t il a ll pla tes and holders a re placed cor rect ly on  
the shelves.

6. Close the sample organ izer  door . A mechan ism on  the door  ensures the 
shelves are posit ioned cor rect ly when  the door  closes.

7. Click  Ver ify. The sample organ izer  au tomat ica lly scans the pla tes and 
shelves, senses which  shelves con ta in  pla tes, compares them to the 
saved layou t , ver ifies tha t  they match , and illumina tes the 
cor responding LEDs inside the sample organ izer  door .

8. Configure the pla tes and shelves in  the Empower  or  MassLynx da ta  
applica t ion .
Tip: You  can  load pla tes and shelves either  before or  a fter  configur ing 
them in  the data  applica t ion , bu t  you  must  configure them before 
runn ing samples.

To rearrange the shelves for a different plate configuration:

1. Open  the sample organ izer  door , and then  remove pla tes tha t  have 
fin ished processing.

2. Add, move, or  remove shelves from the sample organ izer  so tha t  the 
shelf configura t ion  su it s the pla tes you  in tend to run. Standard 
microt iter  pla t es need one slot . In termedia te pla t es need two slot s, so 
a llow empty slots above the pla te or  holder . Deep-well pla tes and a ll via l 

Caution: To preven t  spillage, use Waters-approved cap mats, sea ling 
caps, or  hea t  sea l film  on  the samples. Consu lt  the cur ren t  ACQUITY 
UPLC system release notes for  a  list  of approved sample covers.

Caution: To ensure the t r ansfer  shu t t le moves freely and without  
damaging the sample organ izer , you  must  be able to slide a  
shelf/pla te/via l combina t ion  in  or  ou t  withou t  in ter fer ing with  the 
rest r ictor s direct ly above and below it .

Caution: To avoid ja r r ing the pla t es from their  shelves, do not  slam 
the sample organ izer  door  closed.
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holders need th ree slot s, so a llow two empty slots above the pla te or  
holder .

3. Load a  pla te on to a  shelf so tha t  posit ion  A,1 is a t  the r igh t -rea r  corner  
and the forward edge of the pla te is beh ind the stop, a t  the left -front  
corner . Ensure tha t  the pla te does not  extend beyond the pla te stop a t  
the back of the shelf.

4. Slide the shelf in to the sample organ izer  un t il it  stops.

5. Repea t  st eps 3 and 4 un t il a ll pla tes and holders a re placed cor rect ly on  
shelves.

6. Close the sample organ izer  door . A mechan ism on  the door  ensures the 
shelves are posit ioned cor rect ly when  the door  closes.

7. Click Configure > “Scan  and store shelf layou t”.
The sample organ izer  in it ia lizes and scans the shelves. When  it  detects 
a  new shelf, it  illumina tes the LE D to the left  of the shelf, inside the 
sample organ izer  door .
Tip: In  the ACQUITY UPLC Console, a  th in , grey ba r  appear s for  each  
empty shelf. After  the pla te or  shelf is configured using Empower  or  
MassLynx software, pla te iden t ifica t ion  appears in  a  th icker  bar .

8. Configure the pla tes and shelves in  the Empower  or  MassLynx da ta  
applica t ion .
Tip: You  can  load pla tes and shelves either  before or  a fter  configur ing 
them in  the data  applica t ion , bu t  you  must  configure them before 
runn ing samples.

Caution: To preven t  spillage, use Waters-approved cap mats, sea ling 
caps, or  hea t  sea l film  on  the samples. Consu lt  the cur ren t  ACQUITY 
UPLC system release notes for  a  list  of approved sample covers.

Caution: To ensure the t r ansfer  shu t t le moves freely and without  
damaging the sample organ izer , you  must  be able to slide a  
shelf/pla te/via l combina t ion  in  or  ou t  withou t  in ter fer ing with  the 
rest r ictor s direct ly above and below it .

Caution: To avoid ja r r ing the pla t es from their  shelves, do not  
slam the sample organizer  door  closed.
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Displaying sample plate information

To display sample plate information:

1. In  the ACQUITY UPLC Console, select  Sample Organ izer  from the 
system t ree.

2. In  the sample organ izer  in format ion  window, click Configure > Scan  and 
store shelf layou t  to upda te and save the configura t ion  of pla tes on  
shelves.
The number  designa t ions of shelves tha t  con ta in  sample pla tes a re 
displayed beside in format ion  abou t  the pla tes.

Sample organizer information window

Tips:
• The shelf and pla te in format ion  are displayed on ly aft er  method 

setup.
• Move the cursor  over  a  shelf to display the number  of samples 

remain ing to be run  from tha t  shelf.

Shelf number Plate information
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Preparing the detector

If your  system includes a  TUV detector , prepa re it  for  opera t ion  by following 
the procedures in  th is sect ion .

See also: If your  system includes a  PDA detector , see the ACQUIT Y  UPLC 
Photod iode Array Detector Getting S tarted  Guide for  in format ion  on  prepar ing 
it .

See also: If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L ight S cattering Detector Getting S tarted  Guide for  in format ion  
on prepar ing it .

See also: If your  system includes a  mass spect rometer , see the documenta t ion  
tha t  accompanies the inst rument  for  in format ion on  prepa r ing it .

Preparing the TUV detector

Starting the TUV detector

Tip: To preven t  er rors on  sta r tup, be su re the flow cell con ta ins degassed, 
t r anspa ren t  solven t  (aceton it r ile or  wa ter ) and the detector  door  is closed 
firmly.

To start the TUV Detector:

1. Ensure the detector  flow cell is filled with  degassed, t r ansparen t  solven t  
(aceton it r ile or  wa ter ) and fr ee of a ir  bubbles. The detector  migh t  not  
in it ia lize cor rect ly if the cell conta ins a ir .

2. Ensure the detector  door  is closed firmly.

3. Press the power  switch  on  the door  to power -on  the detector . The 
detector  beeps th ree t imes and runs a  ser ies of st a r tup t ests while the 
lamp LED blinks. The power  LED shows steady green .
In it ia liza t ion  usua lly requ ires approximately 2 minu tes, and lamp 
warm-up requ ires approximately 3 minu tes.

Caution: Use on ly thoroughly degassed HPLC-grade solven ts. Gas in  
the mobile phase can  form bubbles in  the flow cell and cause the 
detector  to fa il t he st a r tup diagnost ic t est s.
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4. When  the lamp LED shows st eady green , st a r t  the Empower  or  
MassLynx software. You  can  monitor  the ACQUITY UPLC Console for  
messages and LED indica t ions. For  best  r esu lt s, a llow a t  least  30 
minu tes to equ ilibra te the detector  and st abilize the baseline.
Tip: The absorbance va lue appears in  the ACQUITY UPLC Console and 
a lso in  Empower ’s Run  Samples window or  MassLynx’s In let  Editor  
window. If the detector  is in  dual wavelength  mode, two absorbance 
va lues appear .
Absorbance va lues have a  resolu t ion  of 0.0001 AU.
When  the lamp is ext ingu ished, “Lamp Off” appears in  the software 
inst ead of absorbance va lues.

5. Configure the detector  according to the inst ruct ions in  the Empower  or  
MassLynx on line Help.
See also: “Configur ing Empower” on page 4-2 and “Configur ing 
MassLynx software” on  page 4-12.

TUV Detector information window
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Recording sample and reference energies

After  you  inst a ll the detector  or  per form main tenance t a sks, like changing the 
lamp or  flow cell, complete the procedures in  th is sect ion  to ver ify tha t  the 
detector  opt ics and elect ron ics work proper ly.

To record sample and reference energies:

1. Ensure tha t  the detector  is connected to the worksta t ion .

2. F lush  the system tubing with  filtered, degassed HPLC-grade 
acetonit r ile.

3. Pump mobile phase for  15 minu tes or  more a t  0.3 mL/min .

4. Ensure the detector  cell is filled with  solven t  and fr ee of a ir  bubbles.
Tip: The detector  may not  in it ia lize correct ly if a ir  is presen t  in  the cell.

5. When  both  LE Ds show steady green , in it ia liza t ion  is complete.

6. Sta r t  the E mpower  or  MassLynx software.

7. Launch  the ACQUITY UPLC Console from the sample manager  con t rol 
panel.
See also: “Sta r t ing the ACQUITY UP LC Console from Empower” on  
page 4-11 and “Sta r t ing the ACQUITY UPLC Console from MassLynx 
software” on  page 4-13.

8. Select  the TUV detector  view in  the ACQUITY UPLC Console.

9. Set  the wavelength  to 230 nm.

10. In  the Console, select  TUV Detector  > In teract ive Display from the 
system t ree.

11. Record the sample and reference energies a t  230 nm.

Caution: The maximum a llowable pressure drop across the flow 
cell is 6895 kPa  (69 ba r , 1000 psi). If the solven t  is viscous 
(methanol-wa ter , for  example), you  may need to decrease the 
maximum flow ra te to preven t  breaking the cell.
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Conditioning the column

Condit ion ing the column involves runn ing a  solven t  gradien t  th rough  it  
withou t  in ject ing samples or  runn ing the Even ts t able. The run  t ime for  
condit ion ing the column shou ld equa l the gradien t  t able run  t ime.

To condition the column:

1. Remove the column in let  line from the detector , and place the end in  a  
small waste con ta iner . 

2. If Empower  software con trols the system, proceed as follows:

a . In  the Samples t able, add a  row to the method.

b. Select  Equ ilibra te/Condit ion  Column (Isocra t ic or  Gradien t ) a s the 
funct ion  in  the new row.

c. Run  the sepa ra t ion  method. The system runs the gradien t .

3. If MassLynx software con t rols the system, proceed as follows:

a . Open  the Sample Set  window, and select  an  in let  method tha t  
includes the chromatograph ic condit ions you  want  to use.

b. In  the Samples t able, add an in let  prerun  field.

c. In  the Run  Samples page, select  Samples > Format  > Customize.

d. In  the Custom F ield Display window, select  In let  prerun .

e. To save the column as pa r t  of the window, save the sample set  
format .

f. Select  method setup in  the Sample Set  window as a  pre-in let  
method.

g. Select  a  method for  the in let  file (these methods can  be the same).

h . Run  the sample set  line. The system runs the condit ion  column 
method and then  runs the sepa ra t ion  method.

Caution: To preven t  damage to the detector  flow cell, ensure tha t  the 
waste solven t  does not  flow th rough  the detector  dur ing th is 
procedure. After  inst a lling a  new column, flush  solven t  th rough  it  and 
ou t  to waste before connect ing the column to the detector  (for  example, 
10 column volumes).
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See also: For  more in format ion  abou t  column condit ion ing, consu lt  the 
Empower  online Help.

Tip: The run  t ime for  condit ion ing a  column shou ld equa l the gradien t  t able 
run  t ime.

Shutting down the system

You migh t  wan t  to shu t  down the system

• between  ana lyses
• overn igh t
• for  a  weekend
• for  72 hours or  more

Tips:

• If you  a re using Empower  software to con t rol the system, set  syst em 
shu tdown parameter s in  the Inst rument  Method Editor . Consu lt  the 
Empower  online Help for  more in format ion .

• If you  a re using MassLynx software to con t rol your  system, set  syst em 
shu tdown parameter s in  the Shu tdown Editor . Consult  the MassLynx 
on line Help for  more informat ion .

Between analyses

To shut down the system between analyses:

1. Between  ana lyses, con t inue to pump the in it ia l mobile phase mixtu re 
th rough  the column. Doing so main ta ins the column equ ilibr ium 
necessa ry for  good reten t ion  t ime reproducibility.

2. If a  few hours will pass before the next  in ject ion , slow the flow ra te in  
the in ter im  to a  few ten ths of a  mL/min  to conserve solven t . 
Tip: E nsure tha t  Auto-Shu tdown for  your  shu tdown method is 
deact iva ted.

Caution: Buffer s left  in  the system can  precipit a te and damage 
inst rument  componen t s.
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3. Keep the detector  opera t ing and the column hea ter  a t  opera t ing 
temperatu re dur ing th is per iod.

Shutting down for fewer than 72 hours

To shut down the system for fewer than 72 hours:

1. F lush  the column with  100% aceton it r ile. Doing so keeps the column bed 
in  an  act ive, wet ted sta t e.
See also: Water s ACQUIT Y  UPLC BEH Colum n Care and  Use 
Instructions.
Requirement: If you  a re using buffer s, you  must  fir st  flush  the column 
with  a  h igh-wa ter -con ten t  mobile phase (90% water ). Then  stop the 
pump flow.

2. Ext ingu ish  the detector  lamp to lengthen  lamp life.

3. The column hea ter  can  opera te overn igh t  bu t  shou ld be shu t  down over  
a  weekend.

Shutting down for more than 72 hours

To shut down the system for more than 72 hours:

1. Follow the st eps for  shu t t ing down the system for  fewer  than  72 hours, 
above.
See also: Waters ACQUIT Y  UPL C BEH Colum n Care and  Use 
Instructions.

2. After  flushing the column and let t ing it  cool to ambien t  tempera tu re, 
disconnect  the in let  and ou t let  tubes, and join  them with  a  un ion . Inst a ll 
end-plugs in  the column in let  and ou t let  fit t ings, and then  retu rn  the 
column ca refu lly to it s box for  storage.

Warning: Risk of elect r ic shock. The power  switch  on  each  system 
inst rument  con t rols the basic opera t iona l st a te of tha t  
inst rument . Never theless, some inst rument  circu it s r emain  live 
a ft er  the inst rument  is swit ched off. To completely in ter rupt  
power  to a  system inst rument , set  the power  switch  to Off, and 
then  unplug the inst rument’s power  cord from the AC ou t let .
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3. Pump water  th rough  the system (including the bina ry solven t  manager , 
sample manager , and detector s) for  10 to 20 minu tes a t  0.5 mL/min , 
followed by isopropyl a lcohol for  another  10 to 20 minu tes. Then  tu rn  the 
pump off, leaving isopropyl a lcohol in  the flu id lines.

Caution: Before using any system inst ruments for  another  type of 
ana lysis, ensure tha t  the mobile phase for  the new ana lysis is 
miscible with  methanol, wa ter , methanol/aceton it r ile, or  isopropyl 
a lcohol. Likewise, before rest a r t ing the system, ensure tha t  any 
residua l ma ter ia l not  miscible with  the in it ia l methanol/wa ter  
mobile phase has been  flushed thorough ly from the system with  
an  appropr ia te in termedia te solven t .
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Configuring Empower

Perform these t a sks to configure Empower :

• Sta r t  the software and log in
• Select  system inst ruments
• Name the system

Starting Empower and logging in

To start Empower and log in:

1. Select  Sta r t  > P rograms (for  Windows XP, All P rograms) > Empower  > 
Empower  Login . The Empower  Login  dia log box appears.
Alternative: You  can  a lso st a r t  E mpower  th rough the Empower  desktop 
shor tcu t .

2. Type your  user  name and password.

3. Click  OK.

Selecting system instruments

To select system instruments:

1. In  the Empower  Pro window, click Configure System.

2. In  the Configura t ion  Manager  window, click  Acquisit ion  Server s, 
r igh t -click  the node name, and then  select  P roper t ies.
Tip: If you  a re using E mpower  1154 software to con t rol the system, the 
node name is r efer red to a s the acqu isit ion  server  name.
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3. In  the Acquisit ion  Server  dia log box, click the Inst ruments tab. The 
system inst rument s tha t  a re successfu lly communica t ing with  your  
system a re shown with  a  Yes in  the “OK?” column.

Instruments tab

4. Ensure tha t  a  bina ry solven t  manager  (ACQ-BSM), sample manager  
(ACQ-SM), and detector  (ACQ-TUV, ACQ-P DA, or  ACQ-ELS) appear  in  
the inst rument  list , and then  click  OK.

5. Righ t -click Systems, and then  select  New > Chromatographic System.

6. In  the System Type a rea  of the New Chromatograph ic System Wizard 
dia log box, select  Crea te New System, and then  click  Next .

System Selection dialog box

7. In  the System Select ion  dia log box, drag the name of the inst rument , or  
inst ruments, you  want  to include in  the new system from the Ava ilable 
Inst ruments pane to the New System Inst ruments pane. Click Next .
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8. When  the Access Control dia log box appears, click Next .

9. In  the Name Select ion  dia log box, specify a  name for  your  system. En ter  
comments, if any, and then click F inish . A confirmat ion  dia log box 
appear s.

10. Click  Project s, r igh t -click a  project , and then  select  Open .

11. In  the Project  window, click Run  Samples . The Run  Samples window 
appear s.
Alternative: You  can  a lso access the Run  Samples window via  
Empower’s QuickSta r t  menu .
The Run  Samples window con ta ins con t rol panels for  the bina ry solven t  
manager , sample manager , and detector .

Control panels

About the binary solvent manager control panel
If Empower  software con t rols the system, the bina ry solven t  manager ’s 
con t rol panel appears a t  the bot tom of the Run  Samples window. If MassLynx 
software cont rols the system, the bina ry solven t  manager ’s con t rol panel 
appear s a t  the bot tom of the In let  Editor  window.

Binary solvent manager control panel

The bina ry solven t  manager  con t rol panel displays flow st a tus, system 
pressure, tota l flow ra te, and solven t  composit ion  pa rameter s. You  may edit  
these when  the system is idle by clicking on the under lined va lue. You  cannot  

Status

Flow LED

System pressure

Total flow rate
Stop flow

Solvent composition
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edit  bina ry solven t  manager  parameters while the system is processing 
samples.

The following t able list s the it ems in  the bina ry solven t  manager  con t rol 
panel.

Binary solvent manager control panel items

Control panel item Description

Flow LED Displays the actua l flow LED on  the 
fron t  panel of the solven t  manager  
un less communicat ions with  the 
solven t  manager  a re lost .

Sta tus Displays the st a tus of the cur ren t  
opera t ion .

System Pressure Displays the solven t  manager  pres-
sure, in  kPa , ba r , or  psi. P ressure 
un it s can  be customized th rough  the 
ACQUITY UPLC Console.

Tota l F low Ra te Displays the tota l flow ra te of the 
solven t  manager . Tota l flow ra te 
va lues range from 0.000 to 2.000 
mL/min  under  normal opera t ion  and 
0.000 to 8.000 mL/min  when  
pr iming.

Solven t  Composit ion Displays the percen tage of solven t  (1 
and 2) to be drawn from the pumps 
(A and B). Composit ion  va lues range 
from 0.0 to 100.0%.

  (Stop F low) Immedia tely stops a ll flow from the 
solven t  manager .
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You can  access addit iona l funct ions by r igh t -clicking anywhere in  the solven t  
manager  con t rol panel:

Additional functions in the binary solvent manager control panel

Control panel function Description

Refresh  system (Sys Prep) Refreshes the flu id-car rying lines 
according to the cur ren t  method 
condit ions.
See also: “Refresh ing the system” 
on  page 3-10.

Sta r tup Br ings the system to opera t iona l 
condit ions a ft er  an  extended idle 
per iod or  when  switch ing to differen t  
solven t s.
See also: “Star t ing up the system” 
on  page 3-11.

Pr ime A/B solven t s Displays the Pr ime A/B Solven t s 
dia log box.
See also: “Pr iming the bina ry 
solven t  manager” on  page 3-8.

Pr ime sea l wash Displays the Pr ime Sea l Wash  
dia log box.
See also: “Per forming a  sea l wash  
pr ime” on  page 3-5.

Reset  BSM Reset s the solven t  manager  a fter  an  
er ror  condit ion .

Help Displays the ACQUITY UPLC 
Console on line Help.
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About the sample manager control panel
If Empower  software cont rols the system, the sample manager’s con t rol panel 
appear s a t  the bot tom of the Run  Samples window. If MassLynx software 
con t rols the system, the sample manager ’s con t rol panel appea rs a t  the 
bot tom of the In let  Editor  window.

Sample manager control panel

The sample manager  cont rol panel displays curren t  sample compar tment  and 
column hea ter  t empera tu res and set  poin ts. These may be edit ed when the 
system is idle by clicking on  the under lined va lue. You  cannot  edit  sample 
manager  set  poin t s while the system is processing samples.

The following t able list s the it ems in  the sample manager  con t rol panel.

Sample manager control panel items

Control panel item Description

Run LED Displays the actua l run  LED on  the 
fron t  panel of the sample manager  
un less communicat ions with  the 
sample manager  a re lost .

Sta tus Displays the st a tus of the cur ren t  
opera t ion .

Cur ren t  Sample Compar tment  
Tempera tu re

Displays the cur ren t  sample 
compar tment  t empera tu re to 0.1 °C 
resolu t ion . When  act ive tempera tu re 
con t rol is disabled, th is field 
displays “Off.”

Run LED

Current column heater 
temperature

Display ACQUITY UPLC 
Console

Column heater 
set point

Status

Current sample 
compartment 
temperature

Sample 
compartment 
set point
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You can  access addit iona l funct ions by r igh t -clicking anywhere in  the sample 
manager  con t rol panel:

Sample Compar tment  Set  Poin t Displays the cur ren t  sample 
compar tment  set  poin t  to 0.1 °C 
resolu t ion . When  act ive tempera tu re 
con t rol is disabled, th is field 
displays “Off.”

Cur ren t  Column Hea ter  
Tempera tu re

Displays the cur ren t  column hea ter  
t empera tu re to 0.1 °C resolu t ion , 
even  when  act ive t empera tu re 
con t rol is disabled.

Column Hea ter  Set  Poin t Displays the cur ren t  column hea ter  
set  poin t  to 0.1 °C resolu t ion . When  
act ive tempera tu re con t rol is 
disabled, th is field displays “Off.”

  (Display Console) Displays the ACQUITY UPLC 
Console.

Additional functions in the sample manager control panel

Control panel function Description

Run Sys Prep Pr imes the sample manager  with  
one weak wash  pr ime (wash  and 
sample syr inges).
See also: “Refresh ing the system” 
on  page 3-10.

Pr ime syr inges Displays the Pr ime Syr inges dia log 
box.
See also: “Pr iming the sample 
manager” on  page 3-16.

Wash  needle Displays the Wash  Needle dia log 
box.
See also: “Wash ing the sample 
manager  needle” on  page 3-18.

Sample manager control panel items (Continued)

Control panel item Description
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About the TUV detector control panel
See also: If your  system includes a  PDA detector , see the ACQUIT Y  UPLC 
Photod iode Array Detector Getting S tarted  Guide for  in format ion  on  prepar ing 
it .

See also: If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L ight S cattering Detector Getting S tarted  Guide for  in format ion  
on prepar ing it .

If Empower  software con t rols the system, the TUV detector’s con t rol panel 
appear s a t  the bot tom of the Run  Samples window. If MassLynx software 
con t rols the system, the detector ’s con t rol panel appea rs a t  the bot tom of the 
In let  Editor  window.

TUV Detector control panel

The TUV detector  con t rol panel displays absorbance un it s and wavelength  
va lues. You  may edit  these when  the system is idle by clicking on  the 
under lined va lue. You  cannot  edit  detector  pa rameter s while the system is 
processing samples.

Turn  ligh t s on /off Turns the sample manager  compar t -
ment  and opt iona l sample organ izer  
ligh t s on  or  off.

Reset  SM Reset s the sample manager  a ft er  an  
er ror  condit ion .

Help Displays the ACQUITY UPLC 
Console on line Help.

Additional functions in the sample manager control panel (Continued)

Control panel function Description

Lamp On/Off LED

Turn detector 
lamp On/Off

Status

Absorbance 
units

Value of 
wavelength A
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The following t able list s the it ems in  the TUV detector  con t rol panel.

You  can access addit iona l funct ions by r ight -clicking anywhere in  the detector  
con t rol panel:

TUV detector control panel items

Control panel item Description

Lamp On/Off LED Displays the actua l lamp on /off LED 
on  the fron t  panel of the detector  
un less communicat ions with  the 
detector  a re lost .

Sta tus Displays the st a tus of the cur ren t  
opera t ion .

AU Displays the absorbance un its.
nm Displays the va lue of wavelength  A, 

in  nm. If the detector  is in  dua l 
wavelength  mode, the va lue of wave-
length  B a lso appears.

  (Lamp On) Ign it es the detector  lamp.
  (Lamp Off) Ext ingu ishes the detector  lamp.

Additional functions in the detector control panel

Control panel function Description

Autozero Reset s the absorbance va lue to 0.
Reset  TUV Reset s the detector , when  presen t , 

a fter  an  er ror  condit ion .
Help Displays the ACQUITY UPLC 

Console on line Help.
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Starting the ACQUITY UPLC Console from Empower

To start the ACQUITY UPLC Console from Empower:

In  the Run  samples window, click Display console  in  the Sample Manager  
con t rol panel.

ACQUITY UPLC Console window
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Configuring MassLynx software

Perform these t a sks to configure MassLynx software:

• Sta r t  the applica t ion
• Select  system inst ruments

To start MassLynx software:

1. Select  Sta r t  > P rograms > MassLynx > MassLynx.
Alternative: You  can  a lso st a r t  MassLynx software th rough  the 
MassLynx desktop shor tcu t .
If MassLynx Secur ity is not  enabled, MassLynx software st a r t s, and the 
MassLynx window appears. If MassLynx Secur ity is enabled, the 
MassLynx Login  dia log box appear s.

2. Type your  user  name and password, and select  your  domain.

3. Click  OK. The MassLynx window appears.

To select system instruments:

1. In  the MassLynx window, click In let  Method.

2. In  the In let  Method window, select  Inst rument  Configura t ion  from the 
Tools menu  of the In let  Method window.

3. In  the In let  Configura t ion  window, click Configure and then  click  Next .

4. In  the Select  Pump dia log box, select  Water s ACQUITY as the pumping 
device, and then  click Next .

5. Select  Waters ACQUITY as the au tosampler , and then  click  Next .

6. Select  Waters ACQUITY TUV, Water s ACQUITY PDA, or  Water s 
ACQUITY ELS as the detect ion device, and then  click Next .

7. Click  Next .

8. Click  F in ish .

9. Click F in ish , and then  click  OK.

10. In  the Inst rument  Cont rol Opt ion  Pack dia log box, ensure tha t  “Insta ll 
new inst rument  software or  upgrade exist ing inst a lla t ion(s)” is selected, 
and then  click  Next .
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11. Select  ACQUITY Binary Solven t  Manager , ACQUITY Sample Manager , 
and ACQUITY TUV Detector  (or  ACQUITY PDA Detector  and/or  
ACQUITY ELS Detector), and then  click  Next . A progress bar  appears 
a t  the bot tom of the dia log box.

12. When  the inst rument  con t rol opt ion  pack insta lla t ion  is fin ished, the 
Resu lts screen of the Inst rument  Cont rol Opt ion  Pack dia log box 
appear s.

13. Click  F in ish . The In let  Method window appears.

Starting the ACQUITY UPLC Console from MassLynx 
software

To start the ACQUITY UPLC Console from MassLynx software:

1. In  the MassLynx window, click In let  Method. The In let  Method window 
appear s.

2. Click  the ACQUITY Addit iona l Sta tus t ab. The sample manager  sta tus 
appear s.

3. Click  Display console . The ACQUITY UPLC Console window 
appear s.
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5 Verifying System Operation

This chapter  expla ins how to run  a  gradien t  performance t est  on  a  system 
with  a  TUV detector  to ver ify tha t  your  system is opera t ing proper ly. The 
sample you  use to ver ify the system is included in  the system sta r tup kit .

Before you  begin  th is procedure, your  system must  be set  up and configured as 
descr ibed in  Chapter 2, Chapter 3, and Chapter 4.

Tip: To ensure you  have the la test  version  of th is procedure, visit  
h t tp://www.waters.com and click Suppor t  Cen ter .

Restrictions:

• This gradien t  per formance t est  is not  applicable to ACQUITY UPLC 
systems tha t  have a  mass spect rometer .

• There is no gradien t  per formance t est  for  ACQUITY UPLC systems tha t  
have an  ELS detector .

Contents:

Topic Page

Prepar ing the system 5-2
Crea t ing the t est  methods 5-5
Performing the gradien t  per formance test 5-9
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Preparing the system

Prepara t ion is the same whether  the system is con t rolled by the Empower  or  
MassLynx da ta  system.

Requirements: Due to the increased sensit ivity of the ACQUITY UPLC 
system and detectors:

• All solven t s, including wa ter  and addit ives, must  be of the h ighest  
chemica l pur ity (MS-grade). Fa ilu re to use MS-grade solven ts will resu lt  
in  h igh  background concen t ra t ion , low signa l-to-noise, and loss of 
sensit ivity.

• All MS-grade solven ts used with  the ACQUITY UPLC system should be 
proper ly filtered pr ior  to their  use. Waters r ecommends tha t  the solvent  
be filt ered through  an  appropr ia te membrane filt er  using a  solven t  
cla r ifica t ion  kit  (47-mm a ll-glass filter  holder  with  1-L fla sk) 
immedia tely before use. A genera l-purpose labora tory vacuum pump is 
a lso requ ired for  use with  the a ll-glass solven t  filt r a t ion  appara tus.

• Glassware (such  as solven t  bot t les) shou ld not  be washed with  
detergen t s or  washed with  other  genera l gla ssware to preven t  
con tamina t ion . The glassware shou ld be r insed with  the h igh-pur ity 
solven ts to be used.
See also: Controlling Contam ination  in  LC/ MS  S ystem s (pa r t  
number 715001307) on  the ACQUITY UPLC System Bookshelf CD.

Water s r ecommends tha t  mobile phases and wash  solven ts be mixed as 
follows:

• Mobile phase A1 - 10:90 aceton it r ile/wa ter  (for  A1, B2, st rong and weak 
needle-wash , and the plunger -sea l wash  lines)

• Mobile phase A2 - 100% aceton it r ile (for  solven t  line B1 and A2)
• Mobile phase B1 - 100% aceton it r ile
• Mobile phase B2 - 10:90 aceton it r ile/wa ter
• Weak wash  - 10:90 aceton it r ile/wa ter
• St rong wash  - 10:90 aceton it r ile/wa ter
• P lunger  sea l wash - 10:90 aceton it r ile/wa ter
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To prepare the system for verification:

1. Prepare a  10:90 aceton it r ile/wa ter  mobile phase:

a . Measure 100 mL of filt ered aceton it r ile in to a  100-mL gradua ted 
cylinder .

b. Carefu lly t ransfer  the aceton it r ile to a  1-L reservoir  bot t le.

c. Measure 900 mL of filt ered HPLC-grade wa ter  in to a  1000 mL 
gradua ted cylinder .

d. Carefu lly t ransfer  the wa ter  to the same 1-L reservoir  bot t le.

e. Cap the reservoir  bot t le and mix well.

f. Label the reservoir  bot t le a s 10:90 aceton it r ile/wa ter .

g. Submerge lines A1, B2, plunger  sea l wash, st rong needle wash , and 
weak needle wash  in  the reservoir  bot t le con ta in ing the 10:90 
acetonit r ile/wa ter .

h . P lace the reservoir  bot t le in  the solven t  t r ay.

2. Prepare a  mobile phase of 100% aceton it r ile:

a . Pour  approximately 1L of filtered aceton it r ile in to a  1-L reservoir  
bot t le.

b. Label the reservoir  bot t le a s aceton it r ile.

c. Submerge lines A2 and B1 in  the aceton it r ile r eservoir  bot t le.

d. P lace the reservoir  bot t le in  the solven t  t r ay.

3. Insta ll the ACQUITY UPLC column in  the column hea ter , close the 
column t r ay, and replace the column hea ter ’s fron t  cover . If you  need 

Warning: Chemica l exposure r isk. Always observe sa fe labora tory 
pract ices when  you  use th is equ ipment  and when  you  work with  
solven ts and t est  solu t ions. Know the chemica l and physica l 
proper t ies of the solven t s and test  solu t ions you  use. See the 
Mater ia l Sa fety Da ta  Sheet  for  each solven t  and test  solu t ion  in  use.
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more in format ion  abou t  inst a lling the column, see “Insta lling the 
column” on  page 2-27.

4. Access the ACQUITY UPLC Console and per form these t a sks:

a . Pr ime each  solven t  line of the bina ry solven t  manager  for  10 
minu tes. See “Pr iming a  wet t ed bina ry solven t  manager” on  
page 3-10.

b. Pr ime the sea l wash  of the bina ry solven t  manager  for  severa l 
minu tes. See “Pr iming a  wet t ed bina ry solven t  manager” on  
page 3-10.

c. Pr ime the sample manager  a t  least  5 t imes. See “Pr iming the 
sample manager” on  page 3-16.

d. Perform the sea l cha racter iza t ion  procedure in  the sample manager . 
See “Character izing the needle sea l” on  page 3-20.

e. Ca libra te the system volume in  the sample manager .
Alternative: Use the Refresh  (Sys Prep) funct ion  to pr ime the bina ry 
solven t  manager . See “Refresh ing the system” on  page 3-10.

5. Prepare the sample as listed on  the sample inst ruct ions, using 10/90 
acetonit r ile:wa ter .

6. P lace the sample in  the via l pla te, not ing the via l posit ion , and pu t  the 
pla te in  posit ion  2 of the Sample Manager .

Caution:  Never  change direct ly between  immiscible eluen t s or  
between  buffered solu t ions and organ ic eluen t s. Immiscible 
eluen t s form emulsions in  the flow path . Buffered solu t ions and 
organ ic eluen ts in  combina t ion  can  resu lt  in  sa lt  precipit a t ion  in  
the gradien t  propor t ion ing va lves, pump heads, check va lves, or  
other  pa r ts of the system. Confirm tha t  a ll flu ids in  the system a re 
miscible with  aceton it r ile. If you  need addit iona l in format ion  
about  pr iming your  system, see “Pr iming the bina ry solven t  
manager” on page 3-8.
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Creating the test methods

The gradien t  per formance t est  method pa rameter s a re the same whether  
Empower  or  MassLynx software con t rols the system. Follow the st eps below to 
crea te the methods, set t ing the pa rameter  va lues to ma tch  those pictu red in  
the screen  represen ta t ions.

Tip: Click  on  the t ab pages to display on line Help.

Creating the instrument method

To create the instrument method:

1. Crea te an  inst rument  method with  the bina ry solven t  manager  
pa rameter s shown in  the following screen  represen ta t ion .

Binary solvent manager instrument parameters
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Tip: The bina ry solven t  manager  pa rameter s a re the same regardless of 
whether  your  system includes the TUV or  PDA detector .

2. Set  inst rument  method pa rameter s for  the sample manager  a s shown in  
the following screen  represen ta t ion .

Sample manager instrument parameters

Tip: The sample manager  pa rameters a re the same regardless of 
whether  your  system includes the TUV or  PDA detector .
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3. Click Advanced, on  the Genera l t ab, and set  the pa rameter s shown in  
the following screen  represen ta t ion .

Sample manager instrument advanced settings

Tip: The sample manager  pa rameters a re the same regardless of 
whether  your  system includes the TUV or  PDA detector .

4. If your  system includes the TUV detector , set  inst rument  method 
pa rameter s a s shown in  the following screen  represen ta t ion .
See also:
• For  in format ion  on  defau lt  va lues, consu lt  the ACQUITY Console 

on line Help.
• For  more in format ion  on  detector  pa rameter s, consu lt  the 

ACQUITY UPLC Console on line Help, Empower  on line Help, or  
MassLynx on line Help.

• If your  system includes a  PDA detector , see the ACQUIT Y  UPLC 
Photod iode Array Detector Getting S tarted Guide for  informat ion  on  
ver ifying it .
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• If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L igh t S cattering Detector Getting S tarted Guide for  
in format ion  on  per forming a  run .

TUV detector instrument parameters

5. Save the inst rument  method.

Creating the sample set method
If Empower  software con t rols the system, you  must  crea te a  sample set  
method. The sample set  method pa rameters (In j Vol., # of In ject ions, 
Funct ion , Run Time, and Next  In ject ion  Delay) are the same whether  your  
system includes the TUV or  PDA detector . However , the method set  and 
repor t  methods va ry. Before acqu ir ing da ta , ensure tha t  you  chose the 
appropr ia te method set .
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See also: For  more in format ion  on  crea t ing a  sample set  method, consu lt  the 
Empower  online Help.

To create the sample set method:

1. Set  these sample set  method pa rameter s:
• Condit ion  column once (run  t ime = 6.0 minu tes)
• In ject ion  volume = 5 µL (10 mm, 25 mm flow cell or  ELSD)
• # of In ject ions = 3
• If Empower  software con t rols the system, run  t ime = 4.0 minu tes 

(with  Next  In ject ion  Delay = 2.5 minu tes). If MassLynx software 
con t rols the system, tota l run  t ime = 6.5 minu tes

2. Save the sample set  method.

Performing the gradient performance test

Restriction: If your  ACQUITY UPLC system uses on ly a  mass spect rometer , 
the gradien t  performance t est  is not  applicable.

When  the system is prepa red and the t est  methods are crea ted, you  a re r eady 
to per form the gradien t  per formance t est . The st eps for  runn ing the test  va ry 
sligh t ly, depending on  whether  your  system uses Empower  or  MassLynx 
software, bu t  the desired resu lt s a re the same.

To perform the test:

1. Sta r t  the run :
• If the system is con t rolled by Empower  software, open  the project  in  

Run  Samples, select  the gradien t  per formance t est  sample set , and 
then  select  Run  and Repor t .

• If t he system is con t rolled by MassLynx software, access the 
MassLynx main  page, and select  Sta r t  from the Run  menu .
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2. When  the sample set  is complete, en ter  the appropr ia t e r esu lt s in  the 
table, below.

3. Review the gradien t  per formance repor t . The gradien t  per formance t est  
resu lt  is “passing” when  these condit ions a re rea lized:
• The peaks a re symmet r ica l, in tegra ted, and ident ified cor rect ly. 

(Compare the chromatogram on  the repor t  to the sample 
chromatogram, below, to determine th is.)

• The peak reten t ion  t imes show a  st andard devia t ion  of less than  or  
equa l to 2.0 seconds. (Consu lt  the t able you  completed to determine 
th is.)

Retention time reproducibility (three replicates)

Peak
Peak 
retention time 
mean value

Std dev Acceptable 
std dev

2-acetylfu ran ≤1.5 secs
acetan ilide ≤1.5 secs
acetophenone ≤1.5 secs
propiophenone ≤1.5 secs
bu tylpa raben ≤1.5 secs
benzophenone ≤1.5 secs
va lerophenone ≤1.5 secs
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Sample gradient performance test chromatogram

Note that  th is is a  represen ta t ive chromatogram. The result s from your  
system may vary sligh t ly.
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6 Maintaining the System

See also:

• If your  system includes a  PDA detector , see the ACQUIT Y  UPLC 
Photod iode Array Detector Getting S tarted  Guide for  in format ion  on 
main ta in ing it .

• If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L igh t S cattering Detector Getting S tarted Guide for  
in format ion  on  main ta in ing it .

Contents:

Topic Page

Main tenance schedu le 6-2
Contact ing Water s t echn ica l service 6-5
Main tenance considera t ions 6-6
Configur ing main tenance warn ings 6-7
Main ta in ing the bina ry solven t  manager 6-8
Main ta in ing the sample manager 6-29
Main ta in ing the column hea ter 6-61
Main ta in ing the TUV detector 6-64
Main ta in ing the sample organ izer 6-77
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Maintenance schedule

Waters r ecommends tha t  you  per form the following rou t ine ma in tenance on  
the ACQUITY UPLC system to ensure reliable opera t ion  and accura te resu lt s. 
When  using the system th roughout  the day (and on  n igh ts and weekends), or  
when  using aggressive solven t s such  as buffers, per form these main tenance 
ta sks more fr equen t ly.

Recommended routine maintenance schedule

Maintenance procedure Frequency For information...

Replace the mixer  on  the 
bina ry solven t  manager

Dur ing schedu led 
preven t ive 
main tenance

See page 6-9

Replace the check va lve on  the 
bina ry solven t  manager

Once every yea r  or  a s 
needed

See page 6-10

Replace solven t  filt er s Dur ing schedu led 
preven t ive 
main tenance

See page 6-14

Clean  the a ir  filt er s in  the 
bina ry solven t  manager  door

Dur ing schedu led 
preven t ive 
main tenance

See page 6-14

Replace the a ir  filt er s in  the 
bina ry solven t  manager  door

Dur ing schedu led 
preven t ive 
main tenance

See page 6-15

Replace the bina ry solven t  
manager  head sea ls

Once every yea r  or  a s 
needed

See page 6-16

Replace the bina ry solven t  
manager  plungers

Once every yea r  or  a s 
needed

See page 6-20

Replace the ven t  va lve 
ca r t r idge

As needed See page 6-24

Defrost  the sample 
compar tment

As needed See page 6-29

Replace the sample needle 
a ssembly on  the sample 
manager

Once every yea r  or  a s 
needed

See page 6-30
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Calibra te the needle Z-axis on  
the sample manager

Whenever  the needle is 
r eplaced

See page 6-40

Character ize the needle sea l 
on  the sample manager

Whenever  the needle 
or  needle sea l is 
r eplaced

See page 6-41

Character ize the needle and 
sample loop volumes on  the 
sample manager

Whenever  the needle 
or  sample loop is 
r eplaced

See page 6-42

Replace the punctu re needle 
holder  on  the sample manager

As needed See page 6-43

Replace the sample loop on  
the sample manager

Once every yea r  or  a s 
needed

See page 6-45

Replace the sample syr inge on  
the sample manager

Once every yea r  or  a s 
needed

See page 6-49

Replace the wash  syr inges on  
the sample manager

Once every yea r  or  a s 
needed

See page 6-53

Modify the sample syr inge 
configura t ion  pa rameters on  
the sample manager

As needed See page 6-56

Replace the in ject ion va lve 
ca r t r idge on  the sample 
manager

Once every yea r  or  a s 
needed

See page 6-56

Test  the backpressure 
regu la tor

As needed See page 6-59

Replace the filt er  in  the 
column in -line filt er  un it  on  
the column hea ter

Dur ing schedu led 
preven t ive ma in te-
nance or  whenever  you  
exper ience high  
pressure

See page 6-61

Replace the column in -line 
filt er  un it  on  the column 
hea ter

After  you  have used 
the six filt er s tha t  
accompanied the un it

See page 2-27

Flush  the flow cell on  the TUV 
detector

As needed See page 6-65

Recommended routine maintenance schedule (Continued)

Maintenance procedure Frequency For information...
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Purge the flow cell on  the 
TUV detector

As needed See page 6-67

Reverse-flush  the flow cell on  
the TUV detector

As needed See page 6-68

Replace the flow cell on  the 
TUV detector

As needed See page 6-68

Replace the lamp on  the TUV 
detector

Once every yea r  or  a s 
needed

See page 6-73

Defrost  the sample organ izer As needed See page 6-29
Clean  the a ir  filt er  in  the 
sample organ izer

Once every yea r  or  a s 
needed

See page 6-77

Replace the fuses on  the 
system inst ruments

As needed See page 6-27, 
page 6-59, 
page 6-75, and 
page 6-78

Clean  the system inst ruments 
with  a  soft , lin t -fr ee cloth , or  
paper  dampened with  wa ter

As needed See page 6-28, 
page 6-61, 
page 6-76, and 
page 6-79

Recommended routine maintenance schedule (Continued)

Maintenance procedure Frequency For information...
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Contacting Waters technical service

If you  a re loca ted in  the USA or  Canada , repor t  malfunct ions or  other  
problems to Water s Techn ica l Service (800 252-4752). If you  a re located 
anywhere else, phone Water s’ corpora te headquar ters in  Milford, 
Massachuset t s (USA), or  con tact  your  loca l Water s subsidia ry. Our  Web sit e 
includes phone numbers and e-mail addresses for  Water s loca t ions wor ldwide. 
Go to www.waters.com, and click About  Water s > Worldwide Offices.

When  you  phone Waters Technica l Service, be prepa red to provide th is 
in format ion :

• Er ror  message (if any)
• Na ture of the symptom
• Inst rument  ser ia l numbers (see “Loca t ing system ser ia l numbers” on  

page 7-5)
• F low ra te
• Opera t ing pressure
• Solven t (s)
• Detector  set t ings (sensit ivity and wavelength)
• Type and ser ia l number  of column(s)
• Sample type
• Empower  or  MassLynx software version  and ser ia l number
• ACQUITY UPLC system worksta t ion  model and opera t ing system 

version

For  complete in format ion  on  repor t ing sh ipping damages and submit t ing 
cla ims, see Waters L icenses, Warran ties, and  S upport S ervices.
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Maintenance considerations

Safety and handling
Observe these warn ing and cau t ion  advisor ies when  you  per form main tenance 
on your  system.

Proper operating procedures
To ensure your  system runs efficien t ly, follow the opera t ing procedures and 
gu idelines in  Chapter 3 and Chapter 5.

Spare parts

See Appendix C, for  spa re pa r ts in format ion . You  shou ld not  a t t empt  to 
replace any pa r t s not  list ed in  Appendix C.

Warning: To preven t  in ju ry, a lways observe good labora tory 
pract ices when  you  handle solven t s, change tubing, or  opera te the 
system. Know the physica l and chemica l proper t ies of the solven ts 
you  use. See the Mater ia l Sa fety Data  Sheets for  the solven t s in  use.

Warning: To avoid elect r ic shock, do not  open  the power  supply 
cover . The power  supply does not  con ta in  user -serviceable pa r ts.

Caution: 
• To avoid damaging elect r ica l pa r t s, never  disconnect  an  elect r ica l 

a ssembly while power  is applied to an  inst rument . To completely 
in ter rupt  power  to an  inst rument , set  the power  switch  to Off, and 
then  unplug the power  cord from the AC ou t let . After  power  is 
r emoved, wa it  10 seconds before you  disconnect  an  assembly.

• To preven t  circu it  damage due to st a t ic cha rges, do not  touch  
in tegra ted circu it  chips or  other  system inst ruments tha t  do not  
r equ ire manua l adjustment .
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Configuring maintenance warnings

Main tenance coun ters provide rea l-t ime usage sta tus in format ion  tha t  can  
help you  determine when  to schedu le rou t ine ma in tenance for  specific 
componen ts. You  can  set  usage th resholds and main tenance warn ings tha t  
a ler t  you  when  a  componen t  r eaches the designa ted th reshold limit . By 
set t ing th reshold lim it s and monitor ing these usage coun ter s r egula r ly, you  
can  min imize unexpected fa ilures and unschedu led downt ime dur ing 
impor tant  work. Main tenance warn ings can  be set  for  these condit ions:

• Solven t  manager  pumped volume in  lit er s - The bina ry solven t  manager  
requ ires regu lar  ma in tenance, the fr equency of which  depends on  the 
volume of flu id it  pumps. You  can  set  a  ma in tenance warn ing to a ler t  
you  when  the pumped flu id reaches a  specified volume (pumped flu id 
volume th reshold).

• Number  of sample manager  in ject ion  cycles - The sample manager  
requ ires regu lar  ma in tenance, the fr equency of which  depends on  how 
many in ject ions it  makes. You  can  set  a  ma in tenance warn ing to a ler t  
you  when  the in ject ion  coun t  reaches a  specified coun t  (in ject ions 
th reshold).

• Detector  lamp life in  hours - The detector ’s lamp requ ires r egula r  
replacement , the fr equency of which depends on  it s opera t ing t ime. You  
can  set  a  ma in tenance warn ing to a ler t  you when  the lamp has opera ted 
for  a  specified number  of hours (t ime th reshold).

• Tota l number  of in ject ions on  the column - Column life expectancy va r ies 
with  the kinds of samples and solven t s you  use and on  your  usage 
pa t terns, including the number  of sample in ject ions loaded on to the 
column. You  can  set  a  ma intenance warn ing to a ler t  you  when  the 
number  of in ject ions on  the column reaches a  th reshold lim it . Doing so 
helps preven t  chromatograph ic resu lt s from degrading dur ing an  
impor tant  run  and protects the system aga inst  sudden  pressure changes 
tha t  sample build-up in  the column can  cause.
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Maintaining the binary solvent manager

Perform the procedures in  th is sect ion when  you  discover  a  problem with  a  
solven t  manager  componen t  or  dur ing preven t ive ma in tenance. For  
in format ion  abou t  isola t ing problems in  the bina ry solven t  manager , see 
“Binary solven t  manager  t roubleshoot ing” on  page 7-43.

Recommendation: Whenever  you  replace sea ls, a lways wet  their  su r faces 
with  methanol.

Binary solvent manager major components

Warning: To preven t  in ju ry, a lways observe good labora tory 
pract ices when  you  handle solven t s, change tubes, or  opera te the 
solven t  manager . Know the physica l and chemica l proper t ies of the 
solven ts you  use. Refer  to the Mater ia l Sa fety Da ta  Sheet s for  the 
solven ts in  use.
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Replacing the mixer
Replace the mixer  whenever  the in tegra l filter  inside of it  becomes clogged.

Required materials

• 1/4-inch  open-end wrench
• 5/8-inch  open-end wrench
• ACQUITY UPLC mixer  (see Appendix C for  the pa r t  number )

To replace the mixer:

1. Stop the solven t  flow.

2. Use the 5/8-inch  open-end wrench  to hold the mixer  in  place.

3. Use the 1/4-inch  open-end wrench  to disconnect  the ou t let  compression  
fit t ing.

Disconnecting the outlet compression fitting

Warning: To preven t  in ju ry, a lways wear  eye protect ion  and 
par t icle-free, powder-free, non-la tex gloves when  handling solven ts.

Caution: To preven t  con tamina t ion , wear  par t icle-free, powder-free, 
non-la tex gloves when  replacing the mixer .

Mixer

Outlet 
compression fitting
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4. Aga in  using the 5/8-inch  open-end wrench  to hold the mixer , disconnect  
the in let  compressing fit t ings with  the 1/4-inch  wrench .

Disconnecting the inlet compression fittings

5. Remove the old mixer  from the bracket .

6. Carefu lly remove the mixer  from the packaging.

7. Inser t  the new mixer  in to the bracket .

8. Rea t t ach  the compression  fit t ings to the mixer , and t igh ten  the 
compression  fit t ings finger -t igh t  plus an  addit iona l 1/4-tu rn .

Replacing the check valve

Required materials

• 1/4-inch  open-end wrench
• 5/16-inch  open-end wrench
• Check va lve assembly (see Appendix C for  the pa r t  number )

To replace the check valve:

1. Power-off the solven t  manager .

Caution: To preven t  con tamina t ion , wear  par t icle-free, powder-free, 
non-la tex gloves when  replacing the check va lve.

Inlet compression 
fittings

Mixer



Maintaining the binary solvent manager 6-11

2. Move the solven t  bot t les to a  loca t ion  below the solven t  manager  head.

3. Use the 5/16-inch  open-end wrench  to hold the check va lve in  place.

4. Use the 1/4-inch  open-end wrench  to disconnect  the tubing connect ion  
from the check va lve.

Disconnecting the tubing from the check valve

5. Use the 1/2-inch  open-end wrench  to loosen  the check va lve, and remove 
the check valve assembly from the solven t  manager  head.

Warning: Solven t  spill r isk. Fa ilu re to move the solven t  bot t les to a  
loca t ion  below the solven t  manager  head may resu lt  in  solven t  spills.

Check valve

Tubing connection

1/4-inch 
open-end wrench

5/16-inch 
open-end wrench
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Disconnecting the check valve from the solvent manager head

6. Carefu lly remove the new check va lve and washer  from the packaging.

7. Inser t  the new PEEK washer  in to the new check va lve. Make sure the 
chamfered edge of the washer  faces away from the check va lve.

Caution: When you remove the check va lve, make su re you  a lso 
remove the PEEK washer .

Pressure transducer cable

Pressure transducer

Check valve

1/2-inch open-end 
wrench

Solvent manager head
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Inserting PEEK washer into check valve

8. Inser t  the check va lve assembly in to the solven t  manager  head, and 
t igh ten  the check va lve nu t  finger -t igh t  plus an  addit iona l 1/8-tu rn .

9. Rea t t ach  the fit t ing to the check va lve, and t igh ten  the compression  
screw finger -t igh t  plus an  addit iona l 1/4-tu rn  for  exist ing sta in less st eel 
tubing or  finger-t ight  plus an  addit iona l 1/2-tu rn  for  new sta in less st eel 
tubing.

PEEK washer

Check valve

Chamfered edge 
facing away from 
check valve
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Replacing solvent filters

To replace a solvent filter:

1. Remove the filt ered end of the solven t  tubing from the solven t  bot t le.

2. Remove the old solven t  filter  from the shor t  piece of P TFE tubing, and 
replace it  with  a  new one.

Replacing the solvent filter

3. Inser t  the filtered end of the solven t  tubing in to the solven t  bot t le.

Cleaning the air filters in the binary solvent manager door

To clean the air filters:

Use a  vacuum to clean  the a ir  filt er s loca ted inside the bina ry solven t  
manager  door .

Caution: Wear  pa r t icle-free, powder -free, non-la tex gloves when  
handling the solven t  filt er . Oil from your  hands can  con tamina te the 
solven t  filt er .

TP02484

Solvent filter

PTFE tubing

Solvent 
tubing
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Replacing the air filters in the binary solvent manager door
If the a ir  filter s cannot  be cleaned by vacuuming, r eplace them with  new 
filt er s.

Required materials

• T10 TORX® dr iver
• Binary solven t  manager  a ir  filt er s (see Appendix C for  the pa r t  number)

To replace the air filters:

1. Using the T10 TORX dr iver , remove the eigh t  screws that  secure the a ir  
filt er  fr ames and a ir  filt ers to the inside of the bina ry solven t  manager  
door .

Air filters inside the binary solvent manager door

2. Remove the old a ir  filter s from the a ir  filt er  fr ames and disca rd them.

3. Align  the new a ir  filt ers with  the a ir  filt er  fr ames.

4. Using the T10 TORX dr iver , a t tach  the a ir  filt er s and fr ames to the 
inside of the bina ry solven t  manager  door  with  the eigh t  screws.

TP02429

Air filter

Frame

Air filter

Frame
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Removing and replacing the solvent manager head seals
See also: Chapter 7, to help determine whether  you  need to replace the 
solven t  manager  pump head sea ls.

Required materials

• T27 TORX dr iver  (st a r tup kit )
• 1/4-inch  open-end wrench
• 5/16-inch  open-end wrench
• Head sea l and sea l wash  spacer  (see Appendix C for  the pa r t  number )
• Methanol
• Sea l ext ract ion  tool

To remove the solvent manager head:

1. F lush  the bina ry solven t  manager  with  appropr ia te solvent .

2. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree.

3. In  the bina ry solven t  manager  in format ion  window, click  Main ta in  > 
Heads.

4. In  the Head Main tenance dia log box, select  the head (Pr imary or  
Accumula tor) from the solven t  manager  (A or  B) tha t  you  plan  to 
per form main tenance on .

5. Click  Move Backward, and then  wait  for  the plunger  to stop.

6. Move the solven t  bot t les to a  loca t ion  below the solven t  manager  head.

7. Remove the sea l wash  tubes secured to the sea l wash  housing by two 
ba rbed fit t ings.

Caution: To preven t  con tamina t ion , wear  par t icle-free, powder-free, 
non-la tex gloves when  removing and replacing the solven t  manager  
head sea ls.

Warning: Solven t  spill r isk. Fa ilu re to move the solven t  bot t les to a  
loca t ion  below the solven t  manager  head can  resu lt  in  solven t  spills.
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8. Use the 1/4-inch  open-end wrench  to disconnect  the ou t let  tube from the 
t r ansducer .

9. Use the 5/16-inch  open-end wrench  to hold the check va lve ca r t r idge in  
place.

10. Use the 1/4-inch  open-end wrench  to disconnect  the tubing connect ion  
from the check va lve.

Disconnecting the tubing from the check valve

11. Disconnect  the pressure t r ansducer  cable from the bu lkhead.

Check valve

Tubing connection

1/4-inch 
open-end wrench

5/16-inch 
open-end wrench
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12. Using the T27 TORX dr iver , r emove the two head bolt s, which  a re 
accessible from the fron t  of the pressure t ransducer .

Removing the head bolts securing the solvent manager head

The bolts r emain  capt ive beh ind the mounted t r ansducer .

13. Gent ly pu ll the head off the a ssembly, making sure not  to t ilt  the head 
dur ing the ext ract ion .

Removing the solvent manager head

Caution: To avoid damaging the plunger , suppor t  the solven t  manager  
head from below as you  remove it .

TP02435
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To remove the solvent manager head seals:

1. Stand the solven t  manager  head upr igh t  on  a  clean  sur face.

2. Remove the old sea l wash sea l and disca rd it .

Solvent manager head seals

3. Inver t  the solven t  manager  head so tha t  the sea l wash  housing 
separa tes from the head.

4. Using the seal ext ract ion  tool, ca refu lly pu ll the h igh  pressure sea l ou t  of 
the solvent  manager  head. Take ca re not  to scra tch  any sur faces.

5. Carefu lly remove the PTFE O-r ing.

6. Press the new PTFE O-r ing in to it s sea t  with  your  thumbs.

7. Lubr ica te the new h igh  pressure sea l with  methanol, and place it  loosely 
in  the sea t .

8. Cen ter  the sea l backup r ing over  the h igh  pressure sea l so tha t  the 
cross-side faces upward.

9. Or ien t  the sea l wash  housing so tha t  the holes on  the side of it  line up 
with  the holes on  the side of the solven t  manager  head.

10. Reinsta ll the sea l wash  housing in to the solven t  manager  head, push ing 
down un t il you  hea r  (or  feel) the h igh  pressure sea l snap in to place.

11. Lubr ica te the sea l wash  sea l with  methanol, and slide it  on to the 
plunger . Slide the sea l back un t il it  con tact s the suppor t  pla te.

Seal wash 
housing

Seal wash 
seal

Solvent manager head

PTFE O-ring

High pressure seal

Seal wash spacer
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To reattach the solvent manager head:

1. Moisten  the sea ls and plunger  with  methanol.

2. Carefu lly slide the head assembly over  the sapph ire plunger .

3. Align  the mount ing holes in  the suppor t  pla te with  the two 5-mm screws 
tha t  a re capt ive in  the head assembly.

4. With  the head assembly secure aga inst  the suppor t  pla te, use the T27 
TORX dr iver  to t igh ten  the head screws even ly.

Replacing the solvent manager plungers
See also: Chapter 7, for  help determin ing whether  you  need to r eplace the 
plungers.

Required materials

• 1/4-inch  open-end wrench  
• 5/16-inch  open-end wrench
• T27 TORX dr iver
• Replacement  plunger  (see Appendix C for  the pa r t  number)
• Methanol

To remove the solvent manager head:

1. F lush  the bina ry solven t  manager  with  appropr ia te solvent .

2. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree.

3. In  the bina ry solven t  manager  in format ion  window, click  Main ta in  > 
Heads. The Head Main tenance dia log box appear s.

4. Select  the head (P r imary or  Accumula tor ) from the solven t  manager  (A 
or  B) tha t  you  plan  to per form main tenance on .

5. Click Move Forward, and then wa it  for  the plunger  to stop.

Caution: To preven t  con tamina t ion , wear  par t icle-free, powder-free, 
non-la tex gloves when  replacing the solven t  manager  plungers.
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6. Move the solven t  bot t les to a  loca t ion  below the solven t  manager  head.

7. Remove the sea l wash  tubes secured to the sea l wash  housing by two 
ba rbed fit t ings.

8. Remove the fit t ings a t t ached to the check va lve and pressure t r ansducer  
ou t let .

9. Use the 5/16-inch  open-end wrench  to hold the check va lve in  place.

10. Use the 1/4-inch  open-end wrench  to disconnect  the tubing connect ion  
from the check va lve.

Disconnecting the tubing from the check valve

11. Disconnect  the pressure t r ansducer  cable from the bu lkhead.

Warning: Solven t  spill r isk. Fa ilu re to move the solven t  bot t les to a  
loca t ion  below the solven t  manager  head may resu lt  in  solven t  spills.

Check valve

Tubing connection

1/4-inch 
open-end wrench

5/16-inch 
open-end wrench
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12. Using the T27 TORX dr iver , r emove the two suppor t  pla te bolts.

Removing the solvent manager head and support plate bolts

13. Gent ly pu ll the solven t  manager  head and suppor t  pla te off the actua tor  
housing, making sure not  to t ilt  t he head dur ing the ext ract ion .

Removing the solvent manager head and support plate

TP02436
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To replace the plunger:

1. Stand the solven t  manager  head assembly upr igh t  on  a  clean  su r face, 
and set  it  a side if you  a re not  r eplacing any sea ls a s pa r t  of th is 
procedure. If you  are r eplacing sea ls, r efer  to “Removing and replacing 
the solvent  manager  head seals” on page 6-16 for  specific inst ruct ions.
Recommendation: Water s st rongly recommends tha t  you  replace the 
solven t  manager  head sea ls when  you  replace the plunger .

2. Use your  fingers, or  the T27 TORX dr iver , to apply pressure on  the 
release colla r . Th is act ion  disengages the old plunger  from the 
mechan ism.

Replacing the plunger

3. Grasp the new plunger  with  a  clean , lin t -fr ee cloth , and inser t  the 
plunger  while applying pressure to the release collar .

Caution: To avoid damaging the plunger , suppor t  the solven t  manager  
head from below as you  remove it .

T27 driver

Plunger

Piston

Spring-loaded 
release collar
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To reattach the solvent manager head:

1. Lubr ica te the plunger  with  methanol.

2. P lace the solven t  manager  head assembly in  posit ion  on  the mechan ism. 
Inser t  the two T27 TORX screws in to the holes in  the suppor t  pla te, and 
t igh ten  the screws even ly.

3. Connect  the pressure t r ansducer  cable to the bu lkhead.

4. Rea t t ach  a ll fit t ings.

Replacing the vent valve cartridge

Required materials

• Hex wrench , 2-mm
• Vent  va lve ca r t r idge (see Appendix C for  the pa r t  number )

To replace the vent valve cartridge:

1. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree.

2. In  the bina ry solven t  manager  in format ion  window, click  In teract ive 
Display.

3. In  the bina ry solven t  manager  in teract ive display dia log box, click  
Control .

Caution: To avoid breaking the plunger , ensure tha t  the solven t  
manager  head assembly is st ra igh t  when  you  posit ion  it  on  the 
mechan ism.

Caution: To preven t  con tamina t ion , wear  par t icle-free, powder-free, 
non-la tex gloves when  replacing the ven t  va lve ca r t r idge.
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4. Ensure the ven t  va lve is set  to Ven t .
Tip: To change the set t ing to Ven t , click on  Vent  Valve image and select  
Ven t .

Interactive display showing vent valve setting

5. Remove the fit t ings a t t ached to the ven t  valve ca r t r idge.

Vent valve cartridge with fittings

6. Use the 2-mm hex wrench  to remove the hex screw at  the 10 o’clock 
posit ion  on  the ven t  va lve ca r t r idge.

7. Remove the ven t  va lve ca r t r idge from the ven t  va lve assembly.

8. Carefu lly remove the replacement  ven t  va lve ca r t r idge from the 
packaging.

Pump B 
vent/waste

From pump A 
(transducer, 
accumulator)

Pump B
to system

Pump A 
vent/waste

Pump A
to system

From pump B 
(transducer, 
accumulator)

Hex screw in
10 o’clock position
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9. Ensure tha t  the groove in  the ca r t r idge housing a ligns with  the groove 
on  the dr ive clamp. If it  does not , tu rn  the dr ive clamp un t il the grooves 
a lign.

Aligning vent valve cartridge grooves

10. Inser t  the new ven t  va lve ca r t r idge in to the ven t  va lve ca r t r idge 
chamber .

11. Inser t  the 2-mm hex screw a t  the 10 o’clock posit ion  on  the ven t  va lve 
ca r t r idge. Use the 2-mm hex wrench  to t igh ten  it .

12. Rea t t ach  a ll fit t ings.

13. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree. The bina ry solvent  manager  in format ion  window 
appear s.

14. Click  Control > Pr ime A/B Solven ts. The Pr ime A/B Solven t s dia log box 
appear s.

15. In  the Solven t  Line(s) to P r ime a rea , select  the solven t  line(s) you wan t  
to pr ime.

16. Choose solven t  A1 or  A2 for  line A and solven t  B1 or  B2 for  line B.

17. In  the Time (min) box, type the number  of minu tes tha t  you  want  to 
pr ime the bina ry solven t  manager  for .

18. Click Sta r t . The vent  va lve switches to the Ven t  posit ion , one or  both  
pumps begin  pr iming a t  specified flow ra tes, and the bina ry solven t  

Caution: The ven t  va lve ca r t r idge must  slide fu lly in to the ven t  va lve 
a ssembly. If it  does not , con tact  your  Waters service r epresen ta t ive.

Drive clamp

Aligned grooves
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manager  st a tus displays “Pump Pr iming.” When  pr iming is complete, 
the st a tus r etu rns to “Idle.”

Replacing the fuses

Suspect  an  open  or  otherwise defect ive fuse when  the

• solven t  manager  fa ils to power -on .
• solven t  manager  st a tus LEDs are un lit .
• power  supply fan does not  opera te.

Required materials

• 5 A, 250 V, 5 × 20 mm, slow-blow, IEC type fuse (2) (see Appendix C for  
the pa r t  number)

• F la t -blade screwdr iver

To replace the fuses:

Requirement: Replace both  fuses, even  when  on ly one is defect ive.

1. Power-off the solven t  manager .

2. Disconnect  the power  cord from the power  en t ry module.

Warning: To avoid elect r ic shock, power -off and unplug the solven t  
manager  before examin ing the fuses. For  con t inued protect ion  
aga inst  fire, replace fuses on ly with  those of the same type and 
ra t ing.
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3. Use a  fla t -blade screwdr iver  to open  the fuse holder  door , which  is 
loca ted above the power  en t ry module on  the rea r  panel.

Removing the fuseholders

4. With  min imum pressure, pu ll on  each  spr ing-loaded fuse holder  to 
remove it .

5. Disca rd the fuses.

6. Inser t  the new fuses in to the holders and the holders in to the power  
en t ry module.

7. Reconnect  the power  cord to the power  en t ry module.

Cleaning the instrument’s exterior
Use a  soft  cloth , dampened with  wa ter , to clean  the ou tside of the solven t  
manager .

Warning: For  con t inued protect ion  aga inst  fire, r eplace fuses with  the 
appropr ia te type and ra t ing.

Fuse holders

Fuse holder door

Fuse

Power entry module
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Maintaining the sample manager

Defrosting the sample compartment
Defrost  the sample compar tment  when  the sample manager  is unable to reach  
a  set  t empera tu re between  4 and 10 °C (39.2 and 50 °F ) in  a  hot  and humid 
environment .

Tip: To keep the sample compar tment  from freezing, open  it s door  only when  
necessa ry. (Open ing the door  admit s humid a ir  in to the sample compar tment , 
which  causes condensa t ion and fr eezing.)

To defrost the sample compartment:

1. Open  the sample compar tment  door , and remove any samples.
Tip: The sample organ izer  (if presen t ) au tomat ica lly defrost s a long with  
the sample manager .

2. If your  system con ta ins a  sample organ izer , open  the sample organ izer  
door  and remove any t empera tu re-sensit ive samples.

3. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

4. In  the sample manager  in format ion  window, click Main ta in  > Defrost . 
The Defrost  dia log box appears.

5. In  the Defrost  dia log box, click Sta r t . The sample compar tment  defrost s 
for  60 minu tes.

Warning: To preven t  heavy condensa t ion  from forming inside the 
sample compar tment  and damaging it , the sample compar tment  door  
must  remain  open  th roughou t  the defrost  procedure.

Warning: To preven t  heavy condensa t ion  from forming inside the 
sample organ izer  and damaging it , t he sample organ izer  door  must  
r emain  open  th roughou t  the defrost  procedure.
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Replacing the sample needle assembly

Replace the needle a ssembly when  the

• sample manager  is unable to reach  sample t r ansfer  pressure
• needle is ben t
• needle t ip is damaged
• needle is plugged

Required material

• Needle assembly (see Appendix C for  the pa r t  number )

To remove the needle assembly:

1. In  the ACQUITY UPLC Console, click Sample Manager , in  the left  pane.

2. Select  Main ta in  > Change needle. A message request ing tha t  you  
remove the r igh t -hand sample pla te from the sample manager  
compar tment  appears.

3. Open  the sample manager  door .

4. Pu ll ou t  the r igh t -hand t ray, and remove the sample pla t e, if one is 
loaded.

5. After  r emoving the sample pla t e from the t r ay, click OK on the 
ACQUITY UPLC Console message window.

Warning: To avoid punctu re wounds keep hands or  loose cloth ing clea r  
of the needle assembly mechan ism while it  is moving. The sample 
manager  beeps th ree t imes whenever  the door  is open  and the needle 
a ssembly mechan ism is abou t  to move.

Caution: To avoid opera t ional problems, ensure the sample needle is 
proper ly insta lled.
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6. Unscrew the needle a ssembly’s fit t ing from in jector  por t  3.

Injection valve

7. Remove the fit t ing from the needle.

Port 3 
fitting
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8. In  the sample compar tment , loosen  the red thumbscrew on  the needle 
mount ing bracket .

Needle assembly

Red thumbscrew

Needle latch
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9. Push  the needle la t ch  back to release the needle mount ing cylinder  from 
it s mount ing cavity.

Releasing the needle cylinder from the mounting cavity

Latch

Mounting cavity

Mounting cylinder

Flag

Loose loop of 
tubing
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10. Lift  the needle t ip ou t  of the white plast ic gu ide a t  the bot tom of the 
XYZZ mechan ism.

Removing the needle from the white plastic guide at the bottom of the 
XYZZ mechanism

Needle tip

White plastic guide
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11. Remove the needle a ssembly from the sample compar tment .

ACQUITY UPLC sample needle assembly

To install the sample needle assembly:

1. Inser t  the needle t ip in to the gu ide tube next  to the in jector .

Threading the needle assembly through the needle guide tube

Warning: To avoid punctu re wounds, or  damage to the end of the 
needle, do not  touch  or  press the end of the sample needle.

Needle tip

Fitting

ID sleeve

Clamping sleeve

Mounting cylinder

Protective cap

Needle 
guide tube
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2. Gent ly push  the needle a ssembly in to the sample compar tment .

3. From inside the sample compar tment , t ake hold of the needle a ssembly 
tubing as it  en ter s the chamber  from above.

4. Remove the protect ive cap from the needle t ip.

5. Hold the needle by the mount ing cylinder , and with  the needle t ip 
poin t ing downward, inser t  it s t ip in to the white plast ic gu ide a t  the 
bot tom of the XYZZ mechan ism.

Inserting the needle tip into the needle guide

Needle tip

Needle guide
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6. Inser t  the needle mount ing cylinder  in to the mount ing cavity.

Inserting the needle cylinder into the mounting cavity

7. Pu ll the needle la tch  forward to secure the needle a ssembly.

8. Form a  loop so tha t  the por t ion  of the tubing with  the black clamping 
sleeve can be secured by the thumbscrew.

Needle latch

Mounting cavity

Mounting cylinder

Z-flag

Loose loop of 
tubing
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9. Route the tubing th rough  the groove below the Z-flag, a s shown in  the 
figure below.

Tubing routed through groove

Incorrect placement of loose loop of tubing

Caution: To avoid damaging the inst rument , do not  place the loose 
loop of tubing above the Z-flag.

Z-flag

Loose loop of 
tubing

Groove

Z-flag

Loose loop of 
tubing
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10. Align  the tubing so tha t  the por t ion  just  to the left  of the clamping sleeve 
fit s in to the notch  beh ind the thumbscrew.

11. Tigh ten  the thumbscrew so tha t  it  secures the por t ion  of the needle with  
the black sleeve.

Needle latched with loop

12. Ensure tha t  the needle tubing is fu lly inser t ed in to por t  3, on  the 
in ject ion  va lve, and then  th read the fit t ing in to the por t , t igh ten ing the 
fit t ing securely.

13. Close the sample manager  door .

14. On the ACQUITY UPLC Console, click  Control > Pr ime syr inge.

15. In  the Pr ime Syr inges dia log box, select  Sample syr inge and wash  
syr inges.

16. Type 1 in  the “Number  of cycles” text  box.

17. Click  OK. The sample manager  st a tus displays “Pr iming.” When  
pr iming is complete, the sta tus retu rns to “Idle.”

Needle assembly

Thumbscrew

Loose loop of 
tubing

Z-flag
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Calibrating the needle Z-axis
You need to ca libra te the needle Z-axis whenever  you  replace the sample 
needle.

To calibrate the needle Z-axis:

1. Click  Main ta in  > Ca libra te needle Z axis.

2. In  the Ca libra te Needle Z Axis dia log box, click  Sta r t , and then  click OK 
in  the confirmat ion  window.

3. Use the +Z bu t ton  to dr ive the sample needle down to with in  1 mm of the 
t r ay su r face.

4. Switch  the displacement  increment  to 0.1 mm, and lower  the sample 
needle un t il it  is a lmost  touch ing the su r face of the sample t r ay holder .
Tip: To easily and efficien t ly ach ieve the correct  needle set t ing, slide a  
business ca rd under  the needle. Then lower  the needle un t il it  t ouches 
the ca rd ligh t ly but  does not  r est r ict  t he ca rd’s free movement .

Adjusting the sample needle

5. Click Save.
Result: The confirmat ion  window appears.

6. Click  Yes.

Sample needle almost 
touching surface of sample 
tray holder or just touching 
business card
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Characterizing the needle seal
The needle sea l cha racter iza t ion  funct ion  finds the posit ion  a t  which  the 
needle ach ieves a  sea l on  the wash  sta t ion block. Character izing the needle 
sea l is cr it ica l to acceptable sample manager  per formance.

Perform th is procedure a ft er  you  replace and/or  adjust  these it ems:

• The sample needle or  any pa r t  of the needle a ssembly
• The needle (Z) or  piercing needle (Zp) flags (home and top-of-pla te)
• A home or  top-of-pla te sensor
• The needle sea l
• The in ject  por t  sea l
• The wash st a t ion

Requirements:

• Make sure the sample manager  is pr imed before cha racter izing the 
needle sea l.

• Perform th is procedure before ca libra t ing the needle and sample loop 
volumes.

To characterize the needle seal:

1. Click Main ta in  > Character ize > Needle sea l.

2. Click  Sta r t . The character iza t ion  begins, and the sample manager  sta tus 
displays “Character izing sea l.”
Result: When  the opera t ion  ends, the Resu lt s pane appea rs.

3. If character iza t ion  is unsuccessfu l, examine the needle to ensure you  
inst a lled it  proper ly. Make any necessa ry adjustments, and then  
character ize the needle sea l aga in . If unsuccessfu l, see Chapter 7, 
Diagnost ics and Troubleshoot ing.

4. If the cha racter iza t ion is successfu l, click Close.
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Characterizing the needle and sample loop volumes
Perform th is procedure whenever  you  change the

• mobile phases
• wash  solven ts
• sample loop
• needle
• syr inges

Whenever  you  replace the sample loop and/or  sample needle, you  must  
cha racter ize the volume of the replacement  pa r ts to accommoda te the 
differen t ly sized pa r t s and to ensure opt ima l ch romatograph ic r esu lt s. Do th is 
rega rdless of whether  the sizes of the replacement  par t s equa l those of the 
or igina l pa r t s or  differ  from them. 

Changes in  the composit ion  of the weak wash  solvent  can  a ffect  viscosity, 
su r face t ension , and/or  pola r ity. Dur ing sample in ject ion , the weak wash  
solven t  both  precedes and follows the sample in  the flu id-ca rrying lines, so the 
sample is direct ly a ffected by the weak wash solven t . 

Requirements:

• Specify the sizes of the sample needle, loop, and syr inge in  the Volumes 
dia log box before you  character ize their  volumes.

• Pr ime the sample manager  before cha racter izing the volumes.
• Perform a  method setup using Empower  or  MassLynx software with  any 

method tha t  has the same a ir  gap and sample draw ra te tha t  you  will be 
using.

To characterize the needle and sample loop volumes:

1. Click  Main ta in  > Character ize > Needle and loop volumes.

2. In  the Character ize Needle and Loop Volumes dia log box, click Sta r t , 
and then  a llow approximately 10 minutes for  the t est  to run  (see the run  
t ime ba r  graph).
• Character izing the loop volume measures the volume of the loop (in  

mL).
• Character izing the needle volume measures the volume of the 

needle (in  mL).
Tip: The system records th is t est  in  the log as a  diagnost ic even t .
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3. To view the da ta , click  Resu lt s.
Results: If the loop t est  produces a  fa iling resu lt , suspect  tha t  the loop is 
blocked or  leaking. If the needle test  produces a  fa iling resu lt , suspect  
tha t  the needle is ben t , broken , or  blocked. Also, ensure the needle, 
sample loop, and sample syr inge configura t ions a re cor rect .

4. To pr in t  the resu lts, click  Pr in t .

5. Click  Close.

Replacing the puncture needle holder
Replace the punctu re needle holder  if it  becomes damaged.

Required materials

• Punctu re needle ca r t r idge kit  (see Appendix C for  the par t  number )
• Needle-nose plier s
• T6 TORX dr iver
• Clean  sheet  of paper

To replace the puncture needle:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

2. Select  Main ta in  > Replace > Needle. A message request ing tha t  you  
remove the r igh t -hand sample pla te from the sample manager  
compar tment  appears.

3. Open  the sample manager  door . Pu ll ou t  the r igh t -hand t ray, and 
remove the sample pla te, if one is loaded. Use a  sma ll, t h in  coin  to tu rn  
the screw on the bot tom of the t r ay 1/4 tu rn  coun terclockwise, releasing 
the t r ay.

4. Remove the well pla t e t r ay from the sample manager  compar tment .

Warning: For  protect ion  aga inst  in ju ry, do not  remove the protect ive 
cover  from the punctu re needle un t il t he r eplacement  procedure is 
complete. Touch ing or  pressing the end of the needle can  cause a  
punctu re wound.
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5. In  the ACQUITY UPLC Console, click  OK to move the needle to the 
main tenance posit ion .

6. P lace a  sheet  of paper  on  the floor  of the sample manager  compar tment , 
benea th  the punctu re needle. The paper  will ca tch  the needle if it  fa lls 
dur ing replacement .

7. Remove the needle clean  system tube from the ba rbed fit t ing on  the 
exist ing punctu re needle holder .

8. Loosen  the T6 set  screw tha t  secures the punctu re needle holder . The 
punctu re needle holder  should fa ll ou t  of the housing. If it  does not , 
grasp the puncture needle holder  with  the needle-nose pliers, and 
ca refu lly pu ll downward. If the punctu re needle holder  does not  come 
ou t  of the needle block, loosen  the set  screw un t il it  pu lls free.

9. Grasp the new puncture needle holder  by the protect ive plast ic cover  on  
the needle t ip.

10. Slide the punctu re needle holder  over  the sample needle and in to the 
housing. Or ien t  the needle so tha t  the ba rbed fit t ing en ter s the slot  on  
the needle block.

Barbed fitting in slot on needle block

11. Hold the punctu re needle a ssembly in  posit ion while you  t igh ten  the set  
screw with  the T6 TORX dr iver .

Needle block

Barbed fitting

Slot
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12. Rea t t ach  the needle clean  system tube to the ba rbed fit t ing.

13. Carefu lly remove the protect ive cover  from the puncture needle.

14. Remove the paper  from the sample manager  compar tment .

15. Refit  t he t r ay, and tu rn  the screw 1/4 tu rn  clockwise to secure it .

16. Select  Con t rol > Reset  SM to end the ma in tenance procedure and reset  
the sample manager .

Replacing the sample loop
Replace the sample loop when  it  clogs or  when  it s capacity is inappropr ia t e for  
your  chromatograph ic need.

Caution: 
• To preven t  bandspreading or  excessive ca r ryover , be su re to 

reinsta ll a  previously inst a lled sample loop in  exact ly the same 
or ien ta t ion  tha t  it  was insta lled before.

• The O-r ings on  the new sample loop a re used to hold the sea ls in  
place dur ing sh ipping. To avoid leaks, r emove the O-r ings pr ior  to 
inst a lling the sample loop.
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Tips:

• With  a  piece of t ape, mark the ends of a  previously insta lled sample loop 
to help ensure it  is inst a lled in  the same or ien ta t ion  tha t  it  was inst a lled 
in  before.

• A Water s field service engineer  must  ca libra te the new a ir  sensor  
whenever  you  replace the sample manager 's a ir  sensor  a ssembly.

Required materials

• ACQUITY UPLC sample loop (see Appendix C for  the pa r t  number)
• Open-end wrench , 1/4-inch

To replace the sample loop:

1. Slide ou t  the sample manager  flu idics t ray.

2. Hold the sample loop, and pu ll the in ject ion  va lve toward you .

3. Use the wrench  to remove the fit t ings on  por ts 1 and 4 of the in ject ion  
va lve.

Caution: To avoid kinks, do not  pu ll on  the volume detect ion  device 
(por t  2) or  sample needle (por t  3) tubing.



Maintaining the sample manager 6-47

Sample loop fittings on the injection valve

4. Remove the sample loop and it s fit t ings.

5. P lace the sample loop and it s fit t ings in  a  contamina t ion-proof bag.

6. Carefu lly remove the replacement  sample loop and fit t ings from the 
packaging.

Sample loop (assembled)

Port 1 
fitting

Port 4 
fitting

Sample 
loop

Inlet from 
pump

Outlet to 
column

To ports 1 and 4 on 
injection valve
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7. Remove the O-r ings from the sample loop.

8. Slide a  two-piece fer ru le and compression  screw on to one end of the 
sample loop, and then  sea t  the end in to in ject ion  va lve por t  1.

9. Tigh ten  the fit t ing with  the wrench  un t il snug.
See also: “Insta lla t ion  recommenda t ions for  fit t ings” on  page 2-13.

10. Remove the fit t ing and inspect  the fer ru le to ensure it  hasn’t  moved.

Ferrule installation

11. Repea t  st eps 7 th rough  9 for  the other  end of the sample loop and for  
in ject ion  va lve por t  4.

12. Reinsta ll the sample loop fit t ing in to va lve por ts 1 and 4.

13. Push  the in ject ion  va lve back to the closed posit ion .

Caution: The O-r ings on  the new sample loop a re used to hold the 
sea ls in  place dur ing sh ipping. To avoid leaks, r emove the O-r ings 
pr ior  to inst a lling the sample loop.

Caution: 
• To preven t  dead volume in  the system, ensure tha t  the ends of the 

loop a re fu lly inser t ed in to the por t s of the in ject ion  va lve.
• Use on ly Waters approved ACQUITY UPLC loops with  ACQUITY 

UPLC fit t ings. Each  loop shou ld be fit ted to it s in jector .

Caution: To avoid kinks, do not  push  on  the volume detect ion  device 
(por t  2) or  sample needle (por t  3) tubing.

TP02506 TP02507

TubingFerrule TubingFerrule

Correct Incorrect
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14. Slide the flu idics t r ay closed.

15. Ensure the sample manager  compar tment  door  is closed.

16. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

17. Click  Main ta in  > Ca libra te System Volume. Th is cha racter izes the new 
system volumes.

Replacing the sample syringe
Tip: Air  bubbles in  the syr inge adversely a ffect  system pressure, baseline, 
volume, and peak a rea . Remove a ir  bubbles by gen t ly t apping on  the syr inge 
as it s plunger  r et r act s.

Replace the sample syr inge when  either  of these condit ions a r ise:

• The syr inge plunger  t ip becomes worn  or  discolored
• You  want  to change to the other  syr inge size
• The syr inge leaks or  causes a ir  bubbles

Required materials

• Replacement  sample syr inge (see Appendix C for  the pa r t  number )
• Degassed, weak wash  solven t

Caution: Be ca refu l not  to crush  the volume detect ion  device line.

Warning: To avoid in ju ry, ensure tha t  no in ject ion  is in  progress or  
pending before you  remove the sample syr inge.

Maximum syringe draw rates for the 30 µL needle

Aspiration (Rheodyne Sample Loops)

Solvent Type 2 µL 5 µL 10 µLa 20 µL 50 µLb

50:50 
methanol/wa ter

65 250 280 260 310

100% water 120 450 500 480 550
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100% aceton it r ile 300 1130 1300 1250 1400
a. The 10 µL loop is the standard loop.
b. The 50 µL loop must  be used with  a  250 µL sample syr inge.

Maximum syringe draw rates for the 15 µL needle

Aspiration (Rheodyne Sample Loops)

Solvent Type 2 µL 5 µL 10 µLa

a. The 10 µL loop is the standard loop.

20 µL 50 µLb

b. The 50 µL loop must  be used with  a  250 µL sample syr inge.

50:50 
methanol/wa ter

32.5 125 140 130 155

100% water 60 225 250 240 225
100% aceton it r ile 150 565 650 625 700

Maximum syringe draw rates for the 30 µL needle (Continued)

Aspiration (Rheodyne Sample Loops)

Solvent Type 2 µL 5 µL 10 µLa 20 µL 50 µLb
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To replace the sample syringe:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

2. Click  Main ta in  > Replace > Sample syr inge. Th is invokes a  wiza rd tha t  
moves the syr inge to the down posit ion .

3. Remove the knur led screw tha t  holds the syr inge ba r rel to the syr inge 
mount ing bracket .

Sample syringe assembly components

4. Unscrew the sample syr inge coun terclockwise un t il it  sepa ra tes from the 
sample syr inge va lve.

Sample 
syringe valve

Sample syringe

Knurled screw

Knurled collar



6-52 Maintaining the System

5. Depress the syr inge ba r rel to clea r  the top mount ing bracket , and 
remove the syr inge.

Removing the sample syringe

6. Carefu lly remove the replacement  sample syr inge from the packaging.

7. Par t ia lly fill the new syr inge (by hand) with  weak wash  solven t  (to help 
remove a ir  bubbles).
Requirement: Make su re a ll a ir  bubbles a re removed.

8. Ret ract  the syr inge plunger  so tha t  the plunger  end slides over  the 
th readed post  on  the syr inge gu ide mount ing bracket .

9. Screw the new sample syr inge pa r t ia lly in to the sample syr inge va lve.

10. F inger  t igh ten  the sample syr inge.

Caution: To avoid breaking the syr inge, do not  grasp it  by it s glass 
ba rrel. Always grasp the syr inge by it s knur led colla r .

Sample syringe valve

Mounting bracket

Threaded holder

Syringe plunger

Knurled collar
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11. Insta ll and finger  t igh ten  the knur led screw that  holds the sample 
syr inge plunger  to the mount ing bracket .

12. Run  the Pr ime Sample Syr inge Only opt ion  un t il there a re no a ir  
bubbles in  the sample syr inge.

Replacing the wash syringes
The on ly wash  syr inge size ava ilable is 2.5 mL. To ensure accura te r esu lt s, 
use on ly syr inges tha t  a re approved by Waters for  use in  the ACQUITY UPLC 
system. See Appendix C for  a  list  of Water s-approved syr inges.

Replace the wash  syr inges when  the syr inge plunger ’s t ip leaks or  becomes 
worn  or  discolored.

Required materials

• Replacement  wash  syr inges (see Appendix C for  the pa r t  number )
• Degassed wash  solven t s

Caution: To avoid in jury, ensure tha t  no in ject ion  is in  progress or  
pending before you  remove the syr inge.
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To replace the wash syringes:

1. Slide ou t  the sample manager  flu idics t ray.

2. Remove the knur led screws tha t  secure the wash  syr inge plungers to the 
wash  syr inge mount ing bracket s.

Wash syringe assembly components

3. Looking down a t  the wash  syr inges, unscrew each  syr inge, clockwise, 
un t il it  sepa ra tes from the mount ing bracket .

Weak 
wash 
syringe

Knurled 
screws

Strong 
wash 
syringe

Mounting 
bracket

Mounting 
bracket
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4. Depress the syr inge ba r rel to clea r  the top mount ing bracket , and 
remove the syr inge.

Removing wash syringes

5. Carefu lly remove each  replacement  wash syr inge from the packaging.

6. Par t ia lly fill each  new wash  syr inge (by hand) with  weak or  st rong wash  
solven t  (to help remove a ir  bubbles).

7. Pu ll each  wash  syr inge plunger  down so tha t  the plunger  end slides over  
the th readed post  on  the syr inge gu ide mount ing bracket .

8. Screw each  new wash  syr inge pa r t ia lly in to the mount ing bracket . Do 
not  t igh ten .

9. F inger  t igh ten  each  wash  syr inge.

10. Insta ll and finger  t igh ten  the knur led screw that  holds each  wash  
syr inge ba r rel to the mount ing bracket .

Caution: To avoid breaking the syr inge, do not  grasp it  by it s glass 
ba rrel. Always grasp the syr inge by it s knur led colla r .

Knurled collar Mounting bracket
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11. Slide the flu idics t r ay closed.

12. Run  the System P r ime opt ion  a t  least  six t imes to remove a ir  from the 
syr inge.

Modifying sample syringe configuration parameters

To configure the system for a syringe size that is different from the one 
currently fitted:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

2. Select  Configure > Volumes. The Volume Configura t ion  dia log box 
appear s.

3. In  the Loop Size t ext  box, type the size of the loop tha t  will be used with  
the syr inge.

4. Select  the appropr ia te needle size from the list , and then  click OK.

5. Select  the appropr ia te sample syr inge size from the list , and then  click 
OK.

Replacing the injection valve cartridge
Requirement: When  you  replace the in ject ion  va lve, you  must  a lso replace the 
sample loop.

Required materials

• Hex wrench , 2-mm
• In ject ion  va lve ca r t r idge (see Appendix C for  the pa r t  number )
• Sample loop

To replace the injection valve cartridge:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

Caution: Be ca refu l not  to crush  the volume detect ion  device line.
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2. In  the sample manager  in format ion  window, click Main ta in  > Park 
In ject  Va lve.

3. Power-off the sample manager .

4. Slide ou t  the sample manager  flu idics t ray.

5. Hold the sample loop, and pu ll the in ject ion  va lve abou t  one inch  toward 
you .

6. Remove the fit t ings a t t ached to the in ject ion  valve ca r t r idge.

Injection valve cartridge with fittings

7. Use the 2-mm hex wrench  to r emove the screw at  the 10 o’clock posit ion  
on  the in ject ion  va lve ca r t r idge.

8. Remove the in ject ion  va lve ca r t r idge from the in ject ion  va lve assembly.

9. Carefu lly remove the replacement  in ject ion  va lve ca r t r idge from the 
packaging.

Caution: To avoid kinks, do not  pu ll on  the volume detect ion  device 
(por t  2) or  sample needle (por t  3) tubing.

Fittings Fittings
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10. Ensure tha t  the groove in  the ca r t r idge housing and the groove on  the 
dr ive clamp a re a ligned. If they a re not , turn  the dr ive clamp un t il the 
grooves line up.

Aligning injection valve cartridge grooves

11. Inser t  the new in ject ion  va lve ca r t r idge in to the in ject ion va lve 
assembly.

12. Inser t  the 2-mm hex screw a t  the 10 o’clock posit ion  on  the in ject ion  
va lve ca r t r idge, and use the 2-mm hex wrench  to t igh ten  it .

13. Rea t t ach  a ll fit t ings and inst a ll a  new sample loop (see page 6-45).

14. Push  the in ject ion  va lve back to the closed posit ion .

15. Slide the flu idics t r ay closed.

16. Ensure the sample manager  compar tment  door  is closed.

17. Power-on  the sample manager .

18. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree. The sample manager  in format ion  window appears.

Caution: If the in ject ion  va lve car t r idge does not  slide fu lly in to the 
in ject ion va lve assembly, con tact  your  Waters service represen ta t ive.

Caution: To avoid kinks, do not  push  on  the volume detect ion  device 
(por t  2) or  sample needle (por t  3) tubing.

Caution: Be ca refu l not  to crush  the volume detect ion  device line.

Drive clamp

Aligned grooves
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19. Click Control > Pr ime syr inges.

20. In  the Pr ime Syr inges dia log box
• select  sample syr inge and wash  syr inges.
• type 1 in  the Number  of Cycles text  box.
• click OK. The sample manager  st a tus displays “Pr iming.” When  

pr iming is complete, the sta tus retu rns to “Idle”.

21. Click  Main ta in  > Character ize > Needle and loop volumes.

22. In  the Character ize Needle and Loop Volumes dia log box, click Sta r t . 
The t est  r esu lt s appea r  in  the Loop and Needle a reas.

Testing the sample manager backpressure regulator

To test the sample manager backpressure regulator:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

2. Click  Main ta in  > Test  backpressure.

3. In  the Backpressure Test  dia log box, click  Sta r t .

4. When  the test  is complete, the Resu lt s pane appears.

Replacing the fuses

Suspect  an  open  or  otherwise defect ive fuse when  any of these condit ions 
apply:

• The sample manager  or  column hea ter  fa ils to power-on .
• The sample manager  or  column hea ter  st a tus LEDs a re un lit .
• The power  supply fan  does not  opera te.

Warning: To avoid elect r ic shock, power -off and unplug the sample 
manager  before examin ing fuses. For  con t inued protect ion  aga inst  
fir e, replace fuses on ly with  those of the same type and ra t ing.
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Required materials

• 10 A fuse (2) (see Appendix C for  the pa r t  number )
• F la t -blade screwdr iver

To replace the fuses:

Requirement: Replace both  fuses, even  when  on ly one is open  or  defect ive.

1. Power-off the sample manager .
Tip: The fans inside the sample manager  run con t inuously, even  a ft er  
you  power  it  off.

2. Disconnect  the power  cord from the power  en t ry module.

3. Use a  fla t -blade screwdr iver  to open  the fuse holder  door , which  is 
loca ted above the power  en t ry module on  the rea r  panel.

Removing the fuseholders

4. With  min imum pressure, pu ll on  each  spr ing-loaded fuse holder  and 
remove it .

5. Remove and discard the fuses.

6. Inser t  the new fuses in to the holders and the holders in to the power  
en t ry module.

7. Reconnect  the power  cord to the power  en t ry module.

Warning: For  con t inued protect ion  aga inst  fire, r eplace fuses with  the 
appropr ia te type and ra t ing.

Fuse holders

Fuse holder door

Fuse

Power entry module
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Cleaning the instrument’s exterior
Use a  soft  cloth , dampened with  wa ter , to clean  the ou tside of the sample 
manager .

Maintaining the column heater

Under  normal opera t ing condit ions, the column hea ter  does not  r equ ire any 
rou t ine main tenance. If residue from solven t  leaks accumula tes in  the column 
t r ay, r emove the column, and wipe the t r ay clean  with  a  soft  cloth .

The column hea ter  is powered by the sample manager . If the column heater  
loses power , the fuse in  the sample manager  may need to be replaced. See 
“Replacing the fuses” on  page 6-59 for  more in format ion .

Replacing the filter in the column in-line filter unit
If your  system has the opt iona l column in -line filter  inst a lled, follow the 
inst ruct ions below to replace the filt er .

Tip: Due to wear  on  the non-replaceable compression  fit t ings, Water s 
recommends replacing the column in -line filt er  un it  a ft er  you use the six 
filt er s tha t  accompany the un it .

Requirement: Stop any cur rent ly runn ing mobile phase before r eplacing the 
column in -line filt er  unit .

Required materials

• Open-end wrench , 5/16-inch  (2)
• Par t icle-free, powder -free, non-la tex gloves or  finger  cot s
• Replacement  filter  (see Appendix C for  the pa r t  number )

Caution: To preven t  con tamina t ion , wear  par t icle-free, powder-free, 
non-la tex gloves or  finger  cot s when  replacing the filter  in  the column 
in -line filt er  un it .
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To replace the filter in the column in-line filter unit:

1. Open  the column hea ter  door , lift  the meta l la t ch , and t ilt  t he column 
heater  t ray downward.

Opening the column heater tray

2. Remove the column componen ts (column, in -line filter  un it , and 
st abilizer  tubing assembly).

Column components

3. Detach  the column stabilizer  tubing assembly from the column in -line 
filt er  un it . Do not  detach  the column in -line filt er  un it  from the column 
in let .

4. Open  the column in -line filter  un it  by placing two 5/16-inch  open-end 
wrenches on to the fla t s.

5. Remove the column in -line filt er  un it  in let  nu t , which  con ta ins the used 
filt er . Disca rd the filter ; it  cannot  be reused.

Column heater tray Metal latch

TP02544

Flow

Column inlet In-line filter unit Column stabilizer tubing assembly

Reusable 
finger-tight fitting



Maintaining the column heater 6-63

6. Inser t  a  new filter , and then  reassemble the column in -line filter  un it  
using the wrenches.

Assembling and disassembling the in-line filter unit

7. Rea t t ach  the column st abilizer  tubing assembly to the in -line filter  un it .

8. Sta r t  the mobile phase and examine the a ssembled componen ts for  
leaks. Tigh ten  fit t ings as needed.

9. Return  the assembled componen t s to the column t r ay, push  down the 
meta l la tch  to secure the tubing, and t ilt  t he t r ay to the closed posit ion .

TP02543

Flow

Place wrenches on flats to 
assemble and disassemble.

Outlet assembly Filter Inlet nut
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Maintaining the TUV detector

Tip: Do not  remove the detector ’s top cover . No user-serviceable par t s a re 
inside. If you  open  the detector  door , close it  firmly before resuming normal 
opera t ion .

See also:

• If your  system includes a  PDA detector , see the ACQUIT Y  UPLC 
Photod iode Array Detector Getting S tarted  Guide for  in format ion  on 
main ta in ing it .

• If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L igh t S cattering Detector Getting S tarted Guide for  
in format ion  on  main ta in ing it .

The detector  r equ ires minimal rou t ine ma in tenance. To ach ieve opt ima l 
per formance, follow these recommendat ions:

• F ilter  and degas solven t s to prolong column life, r educe pressure 
fluctua t ions, and decrease baseline noise.

• To conserve lamp life, ext ingu ish  the lamp while leaving the detector  
runn ing bu t  idle. Note, however , tha t  you  shou ld do so on ly when  the 
lamp will r emain  ext ingu ished more than  4 hours.

• Invoke the lamp opt imiza t ion  software rou t ine a t  least  once a  week by 
power ing-off the detector , wa it ing 10 seconds, and then  power ing-on  the 
detector .
Alternative: In  the ACQUITY UPLC Console, select  TUV Detector  > 
Main ta in  > Ca libra te wavelength . Th is funct ion  will correct  er ror s in  
wavelength  and update and save the new ca libra t ion  va lues.

• If you  use buffered mobile phase, flush  it  from the detector  before 
power ing-off to preven t
– plugged solven t  lines and the flow cell
– damaged inst rument  componen ts
– microbia l growth

Caution: To avoid damaging the column, remove it  before you  flush  
the system.
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Flushing the flow cell
Flush  the flow cell when it  becomes con tamina ted with  the residues of 
previous runs and a lso a ft er  each  detector  shu tdown. A dir ty flow cell can  
cause baseline noise, decreased sample energy levels, ca libra t ion  fa ilu re, and 
other  problems. Always flush  and purge the flow cell a s your  in it ia l a t t empt  to 
cor rect  these problems. If, a ft er  flush ing, the problems per sist , rever se flush  
the flow cell. If rever se flush ing a lso fa ils, r eplace the flow cell.

If you  use buffered mobile phase, flush  it  from the detector  before 
power ing-off.

The actua l flow ra te range is a ffected by the combina t ion  of solven t  viscosity 
and backpressure exer ted on the flow cell. Tota l pressure across the flow cell 
must  never  exceed the maximum pressure limit . 

Main ta in  a  min imum backpressure of 1724 kPa  (17 ba r , 250 psi) to preven t  
bubbles from forming in  the flow cell. You  can  a t tach  a  backpressure regu la tor  
from the flow cell ou t let  to the waste con ta iner .

Tip: Always use well-degassed eluent s.

Required materials

• A wrench  su it able for  r emoving and replacing the column
• Par t icle-free, powder -free, non-la tex finger  cots or  gloves
• Sta in less st eel un ion  (to replace the column dur ing test ing)

Caution: 
• To preven t  flow cell fa ilu re, do not  connect  any tubing or  device 

tha t  can  crea te backpressure exceeding the flow cell’s maximum 
ra t ing of 6895 kPa  (69 ba r , 1000 psi).

• The pressure th rough  the flow cell must  not  exceed 6895 kPa (69 
ba r , 1000 psi). Increasing the flow ra te usua lly increases the 
pressure. High-viscosity flu ids genera lly increase the pressure 
th rough  the flow cell and therefore r equ ire a  lower  flow ra te. 
Allowable flow ra tes a re based on  the limit  of pressure tha t  each  
flow cell can  withstand.

Warning: To avoid spills, empty the waste con ta iner  a t  r egu lar  
in terva ls.
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• A solven t , like methanol, which  is miscible in  both  the mobile phase and 
wa ter

• HPLC-qua lity wa ter
• St rong clean ing solvent  su itable for  your  system (6N n it r ic acid or  15% 

phosphor ic acid a re commonly used if the methanol flush  fa ils to 
adequa tely clean  the cell)

• Separa te conta iner  for  acid waste
• A means for  measur ing the pH  of the acid effluen t , if you use an  acid a s 

your  clean ing solven t

To flush the flow cell:

1. Ext ingu ish  the lamp.

2. Discon t inue the eluen t  flow, and remove the column.

3. Using a  st a in less st eel un ion , a t tach  sta in less st eel tubing with  
compression  screws and fer ru les from the in jector  ou t let  (where the 
column was removed) to the detector ’s sample in let . If another  
inst rument  is downst ream of the detector  ou t let , break the connect ion  a t  
the other  inst rument  and rou te the ou t let  tubing to waste while 
flush ing.

TUV detector flow cell inlet and outlet locations

Flow cell 
assembly

Outlet tubing

Inlet tubing

Captive screw
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4. F lush  the mobile phase from the detector  with  a  miscible solven t  and 
wa ter .

5. F lush  the detector  with  HP LC-qua lity wa ter  to remove con taminan t s 
from the flow pa th .

6. F irst , pump 100% aceton it r ile th rough  the flow cell to clean  the in terna l 
pa thways. If con taminan ts per sist , pump 6N n it r ic acid or  15% 
phosphor ic acid th rough  the flow cell.

7. F lush  aga in  with  HPLC-quality wa ter  un t il the pH of the effluent  is 
neut ra l.

8. Rea t t ach  the column to r esume flow of the mobile phase. Use an  
in termedia ry solven t  if you  a re using a  mobile phase tha t  is not  miscible 
in  wa ter .

Purging the flow cell
After  flushing the flow cell a ssembly, purge the flow cell with  n it rogen , and 
a llow it  to dry.

To purge the flow cell:

1. Connect  the pure n it rogen  supply line to the sample in let . Rou te the 
sample ou t let  to waste.

2. Purge the cell for  25 to 30 minu tes a t  172 to 207 kPa  (1.7 to 2 ba r , 25 to 
50 psi).

3. Allow the flow cell to dry completely.

Warning: To preven t  per sona l exposure to st rong acids or  bases, 
a lways wear  su it able per sona l protect ive equ ipment  when  handling 
them. At  a  min imum, you  must  wear  splash  goggles and protect ive 
gloves.
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Reverse-flushing the flow cell
If direct ly flush ing and purging the flow cell does not  improve the cell’s 
per formance, r everse flush  it .

To reverse-flush the flow cell:

1. If inst a lled, remove the backpressure regu la tor .

2. Reverse the in let  and ou t let  connect ions to the cell and flush .

3. Cont inue runn ing in  th is reverse configura t ion  for  approximately 15 
minu tes.
Tip: Fa lling system pressure indica tes tha t  a  dir ty flow cell is becoming 
clean .

4. If the flow cell r emains blocked, r eplace the flow cell by following the 
Replacing the F low Cell service procedure.

Replacing the flow cell

See also: Controlling Contam ination  in  LC/ MS  S ystem s (pa r t  
number 715001307) on  the ACQUITY UPLC System Bookshelf CD.

Required material

Fla t -blade screwdr iver

To replace the flow cell:

1. Power-off the detector .

2. Stop the solven t  flow.

Caution: 
• To avoid con tamina t ing the flow cell, wear  pa r t icle-free, 

powder -free, non-la tex finger  cot s or  gloves when  handling, 
r emoving, or  r eplacing it .

• To avoid damaging the flow cell, handle it  with  ca re. Do not  
disassemble the flow cell.
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3. Open  the detector  door , gen t ly pu lling it s r igh t  edge toward you .

TUV detector flow cell inlet and outlet locations

4. Disconnect  the detector’s in let  and ou t let  tubing from the ma in  column 
connect ion .

Flow cell 
assembly

Outlet tubing

Inlet tubing

Captive screw
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5. Remove the flow cell:
• Using a  1/4-inch , fla t -blade screwdr iver , loosen  the th ree capt ive 

screws on  the flow cell a ssembly’s fron t  pla te.
• Grasp the handle and gen t ly pull the a ssembly toward you .

Removing the flow cell assembly

TP02401

Front plate of 
flow cell 
assembly

Captive screw

Handle

Captive screws
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6. Unpack and inspect  the new flow cell. Ensure tha t  the flow cell type 
(ana lyt ica l or  h igh  sensit ivity) su it s your  applica t ion .

Top view of the analytical flow cell assembly

Caution: To avoid damaging the capilla ry tubing, do not  touch  it .

TP02583

Capillary tubing
Flow cell body

Front of flow 
cell assembly
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Top view of the high sensitivity flow cell assembly

7. Inser t  the new flow cell a ssembly in to the detector , and then  t igh ten  the 
capt ive screws.

8. Connect  the in let  tubing to the ma in  column connect ion  and flow cell 
in let , and connect  the ou t let  tubing to the flow cell ou t let .

9. Close the detector  door .

10. Before you  power -on  the detector , ensure the flow cell is filled with  
degassed, t ransparen t  solven t  (aceton it r ile or  wa ter ) and free of a ir  
bubbles. The detector  may not  in it ia lize correct ly if the cell con ta ins a ir .

TP02582

Capillary tubing
Flow cell body

Front of flow 
cell assembly



Maintaining the TUV detector 6-73

Replacing the lamp
Change the lamp when  it  r epea tedly fa ils to ign ite or  when the detector  fa ils 
to ca libra te.

Tip: Record the new lamp’s ser ia l number  to proper ly t r ack lamp life. If you  do 
not  record a  new lamp’s ser ia l number  in  the ACQUITY UPLC Console, the 
da te of the previous lamp insta lla t ion  remains in  the detector ’s memory.

Required material

• Performance main tenance kit  (see Appendix C for  the pa r t  number )

To remove the lamp:

1. Power-off the lamp.

2. Power-off the detector  and disconnect  the power  cable from the rea r  
panel.

3. Allow the lamp to cool for  30 minu tes, and then  open  the door , gen t ly 
pu lling it s r igh t  edge toward you .

Warning: To preven t  burn  in ju r ies, a llow the lamp to cool for  30 
minu tes before removing it . The lamp housing get s ext remely hot  
dur ing opera t ion .

Warning: To avoid eye in ju ry from u lt r aviolet  r adia t ion  exposure
• power -off the detector  before changing the lamp.
• wear  eye protect ion  tha t  filter s u lt raviolet  ligh t .
• keep the lamp in  the housing dur ing opera t ion .

Warning: The lamp and lamp housing can  be hot . Wait  30 minu tes 
a ft er  power ing off the detector  for  these componen t s to cool before 
touch ing them.
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4. Detach  the lamp’s power  connector  from the detector .

Removing the lamp

5. Loosen  the two capt ive screws in  the lamp base. Pu ll the lamp assembly 
ou t  of the lamp housing, and then  gen t ly withdraw the lamp.

To install the lamp:

1. Unpack the new lamp from it s packing mater ia l withou t  touch ing the 
bu lb.

2. Inspect  the new lamp and lamp housing for  clean liness.

3. Posit ion  the lamp so tha t  the cu t -ou t  on  it s base pla te is a t  the 1 o’clock 
posit ion , in  line with  the a lignment  pin  on  the lamp housing, and then  

Warning: Lamp gas is under  sligh t  nega t ive pressure. To preven t  
sha t ter ing the glass, use ca re when  disposing of the lamp.

Caution: Do not  touch  the glass bu lb of the new lamp. Dir t  or  
fingerpr in ts on  the bu lb adversely a ffect  detector  opera t ion . If the 
bu lb needs clean ing, gen t ly rub it  with  ethanol and lens t issue. Do 
not  use abrasive t issue. Do not  apply excessive pressure.

Lamp power 
connector

Lamp base

Alignment pinCaptive screw

Captive screw
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gen t ly push  the lamp forward un t il it  bot toms in to posit ion . Ensure tha t  
it  sea ts flush  aga inst  the opt ics bench .

4. Tigh ten  the two capt ive screws, and then  reconnect  the power  connector .

5. Power-on  the detector , and then  wa it  abou t  30 minu tes for  the lamp to 
warm before resuming opera t ions.
Tip: Cycling power  to the detector  (tha t  is, power ing-off and then 
power ing-on  the inst rument) in it ia t es the ver ifica t ion  procedures.

6. In  the ACQUITY UPLC Console, select  Main ta in  > Change Lamp. The 
Change Lamp dia log box appears.

7. Click  New Lamp. The New Lamp dia log box appears.

8. Type the ser ia l number  for  the new lamp (see the label a t t ached to the 
lamp connector  wire), and then  click OK.

Replacing the fuses

Required material

The TUV detector  r equ ires two 100 to 240 VAC, 50 to 60 Hz, F  3.15-A, 250-V 
FAST BLO, 5 × 20 mm (IEC) fuses. See Appendix C for  the pa r t  number .

Suspect  a  fuse is open  or  otherwise defect ive when

• the detector  fa ils to power-on .
• the power  supply fan  does not  opera te.

To replace the fuses:

Requirement: Replace both  fuses, even  when  on ly one is open  or  defect ive.

1. Power-off the detector  and disconnect  the power  cord from the power  
en t ry module.

Warning: To avoid elect r ic shock, power -off and unplug the TUV 
detector  before examin ing the fuses. For  con t inued protect ion  
aga inst  fire, replace fuses on ly with  those of the same type and 
ra t ing.
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2. P inch  the sides of the spr ing-loaded fuse holder , which  is above the 
power  en t ry module on  the rea r  panel of the detector . With  min imum 
pressure, withdraw the spr ing-loaded fuse holder .

Removing the fuseholder

3. Remove and discard the fuses.

4. Make sure tha t  the new fuses a re proper ly ra ted for  your  requ irements, 
and then  inser t  them in to the holder  and the holder  in to the power  en t ry 
module, gen t ly push ing un t il the assembly locks in to posit ion .

5. Reconnect  the power  cord to the power  en t ry module.

Cleaning the instrument’s exterior
Use a  soft  cloth , dampened with  wa ter , to clean  the ou tside of the TUV 
detector .

Fuses

Fuse holder

Power entry 
module
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Maintaining the sample organizer

Main ta in ing the sample organ izer  consist s of defrost ing, clean ing it s a ir  filter , 
replacing fuses, and clean ing the ou t side of the inst rument .

Defrosting the sample organizer
For  in format ion  on  defrost ing the sample organ izer , r efer  to “Defrost ing the 
sample compar tment” on  page 6-29.

Cleaning the air filter

To clean the air filter:

1. Power-off the sample organ izer .

2. Remove the dra in  tube from the dr ip t r ay.

3. Pu ll the dr ip t r ay towards you , and remove it  from the sample organ izer .

Sample organizer drip tray and filter

4. With  the filt er  st ill a t t ached to the dr ip t ray, r inse the filt er  in  a  sink.

5. Refit  the dr ip t ray.

Caution: Never  lubr ica te sample organizer  componen ts. Doing so will 
damage the inst rument .

Caution: Do not  r emove the a ir  filter  from the dr ip t r ay.

Filter

Drip tray
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Replacing the fuses

Suspect  a  fuse is open  or  otherwise defect ive when

• the sample organ izer  fa ils to power  on .
• the power  supply fan  does not  opera te.

Required materials

• 10 A fuse (2) (see Appendix C for  the pa r t  number )
• F la t -blade screwdr iver

To replace the fuses:

Requirement: Replace both  fuses, even  when  on ly one is open  or  defect ive.

1. Power-off the sample organ izer .
Tip: The fans inside the sample organ izer  run con t inuously, even  a ft er  
you  power  it  off.

2. Disconnect  the power  cord from the power  en t ry module.

Warning: To avoid elect r ic shock, power -off and unplug the sample 
organ izer  before examin ing the fuses. For  con t inued protect ion  
aga inst  fire, replace fuses on ly with  those of the same type and 
ra t ing.
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3. Use a  fla t -blade screwdr iver  to open  the fuse holder  door , which  is above 
the power  en t ry module on  the rea r  panel of the sample organizer .

Removing the fuseholders

4. With  min imum pressure, pu ll on  each  spr ing-loaded fuse holder  to 
remove it .

5. Remove and discard the fuses.

6. Inser t  the new fuses in to the holders and the holders in to the power  
en t ry module.

7. Reconnect  the power  cord to the power  en t ry module.

Cleaning the instrument’s exterior
Use a  soft  cloth , dampened with  wa ter , to clean  the ou tside of the sample 
organ izer .

Warning: For  con t inued protect ion  aga inst  fir e, replace fuses with  
the appropr ia t e type and ra t ing.

Fuse

Fuse holder

Fuse holder 
door

Power entry 
module
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7 Diagnostics and 
Troubleshooting

This chapter  descr ibes how t o find the cause of problems tha t  can a ffect  
per formance of the ACQUITY UPLC™ system and how to cor rect  them.
Contents:

Topic Page

Troubleshoot ing with  Connect ions Insight 7-2
Proper  opera t ing procedures 7-4
Monitor ing performance from the ACQUITY UPLC Console 7-8
Monitor ing column h istory 7-33
Solving baseline noise and dr ift  problems 7-38
Binary solven t  manager  t roubleshoot ing 7-43
Sample manager  t roubleshoot ing 7-60
Sample organ izer  t roubleshoot ing 7-89
TUV detector  t roubleshoot ing 7-102
PDA detector  t roubleshoot ing 7-114
ELS detector  t roubleshoot ing 7-128
Chromatography t roubleshoot ing 7-141
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Troubleshooting with Connections Insight

Connect ions Insigh t™ is an  in telligen t  device management  (IDM) web service 
tha t  enables Water s to provide proact ive service and suppor t  for  the 
ACQUITY UPLC system. To use Connect ions Insigh t , a  Waters t echn ician  
must  insta ll the Connect ions Insigh t  service agen t  software on  the system’s 
Empower  or  MassLynx worksta t ion . In  a  clien t /server  system, the service 
agen t  must  a lso be inst a lled on  the computer  from which  you  con t rol the 
system. The service agen t  software au tomat ica lly and securely captu res and 
sends in format ion about  the suppor t  needs of your  system direct ly to Waters.

If you  encounter  a  performance issue as you  a re using the ACQUITY UPLC 
Console, you  can  a lso manua lly submit  a  Connect ions Insigh t  r equest  to 
Water s customer  suppor t .

Tip: Consu lt  these sources for  more in format ion  abou t  Connect ions Insigh t :

• Connections Insigh t Installation  Guide
• Connections Insigh t User Guide
• Connections Insigh t FAQ Docum ent
• h t tp://www.waters.com
• Your  sa les represen ta t ive
• Your  loca l Waters subsidia ry
• Water s Customer  Suppor t , a t  800 252-4752 (In  the USA or  Canada)
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To submit a Connections Insight request:

1. In  the ACQUITY UPLC Console, select  Troubleshoot  > Submit  
Connect ions Insigh t  request . The Connect ions Insigh t  Request  dia log 
box appears.

Connections Insight request dialog box

2. Type your  name, telephone number , email address, and a  descr ipt ion  of 
the problem.

3. Click  Submit . Allow approximately 5 minu tes to save the service profile.
Result: A .ZIP  file con ta in ing your  Connect ions Insight  profile is 
forwarded to Waters customer  suppor t  for  r eview. Saving a  service 
profile or  plot  file from the ACQUITY UPLC Console can  requ ire up to 
150 MB of file space.
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Proper operating procedures

So tha t  your  system a lways runs opt ima lly, follow the opera t ing procedures 
and gu idelines in  Chapter 2, Chapter 3, Chapter 4, Chapter 5, and Chapter 6.

Contacting Waters technical service
If you  a re loca ted in  the USA or  Canada , repor t  malfunct ions or  other  
problems to Water s Techn ica l Service (800 252-4752). If you  a re located 
anywhere else, phone Water s’ corpora te headquar ters in  Milford, 
Massachuset t s (USA), or  con tact  your  loca l Water s subsidia ry. Our  Web sit e 
includes phone numbers and e-mail addresses for  Water s loca t ions wor ldwide. 
Go to www.waters.com, and click About  Water s > Worldwide Offices.

Support Center dialog box
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Locating system serial numbers
Each  system inst rument’s un ique ser ia l number  facilit a t es service and 
suppor t . Ser ia l numbers a lso provide a  way to crea te single log en t r ies for  
each  inst rument  so tha t  you  can  review the usage h istory of on ly tha t  
inst rument .

Recommendation: Be prepa red to provide the ser ia l numbers of the 
inst rument s in  your  system when  you  con tact  Waters customer  suppor t .

To view instrument information:

1. In  the ACQUITY UPLC Console, select  an  inst rument  from the system 
t ree.

2. Click  Configure > View module in format ion . The Module Informat ion  
dia log box displays th is in format ion : 
• Ser ia l Number
• F irmware Version
• F irmware Checksum
• Componen t  Software Version

Alternatives:

• From the main  window, place the cursor  over  the visua l represen ta t ion  
of the system inst rument  you  want  in format ion  for .

• Obta in  the ser ia l number  from the pr in ted labels on  the rea r  panels of 
inst ruments or  inside their  fron t  doors.

Tip: Column par t  numbers and ser ia l numbers appea r  on  the column page. To 
see column in format ion , click  Column on  the naviga t ion t ree.

Generating a service profile report
Saving a  service profile r epor t  crea tes a  .ZIP  file con ta in ing deta iled 
in format ion  abou t  your  system. Waters service per sonnel migh t  need th is 
in format ion  to diagnose system problems or  to proper ly prepa re the correct  
ma ter ia ls and pa r ts for  a  service visit .

To save a service profile report:

1. In  the ACQUITY UPLC Console, click  Troubleshoot  > Save service 
profile. The Save Service Profile dia log box appears.
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2. Save the file with  a  name and loca t ion .

Resetting system instruments to their initial state
You can  reset  a  system inst rument  to it s defau lt  set t ing and return  the 
sample needle and syr inge to their  home posit ions. If an  inst rument  is 
per forming a  diagnost ic t est , r eset t ing it  stops the t est  and retu rns it  t o it s 
in it ia l st a te.

Rule: You  cannot  r eset  the system or  any inst rument  if a  complete loss of 
communica t ion occurs between the system and Empower™ or  MassLynx™, 
which  a  solid red LED on  the inst rument  indica tes. 

Reset  a  system inst rument  if any of the following condit ions occur :

• It  displays a  fla sh ing red LED.
• The ACQUITY UPLC Console displays the “communica t ions fa ilu re” 

message.
• You  rest a r t  the system or  one of it s inst ruments (power -off and then  

power -on).
• An  er ror  has occur red.

To reset a system instrument:

1. In  the ACQUITY UPLC Console, select  an  inst rument  from the system 
t ree.

2. Click  Control > Reset  module.

Alternative: In  Empower  or  MassLynx software, r igh t -click an  inst rument 's 
con t rol panel, and then  click Reset .

Recommendation: If r eset t ing the inst ruments fa ils to cor rect  the problem, 
inspect  the cables and connect ions, and then  reboot  the system. If r eboot ing 
does not  cor rect  the problem, con tact  Water s Techn ica l Service.

Reviewing logs to identify problems
Logs record notes abou t  the system, an  inst rument , or  a  project . When  
viewing logs, you  can  use select ion  filt ers to specify the kind of in format ion  
you  seek. Some of the pa rameters you  can  select  include viewing the log 
ent r ies tha t  you  or  another  user  crea ted for  a  pa r t icu la r  inst rument  on  a  
pa r t icu la r  day.
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To view log information: 

1. In  the ACQUITY UPLC Console, click  Logs. The Logs dia log box 
appear s.

2. Select  a  da te or  t ime span : All or  today, since yesterday, past  week, past  
month, or  past  yea r .

3. Select  the con ten t : All con ten t , er ror s, user  log en t r ies, or  diagnost ic 
con tent .
Tip: Pay a t ten t ion  to software er ror s and diagnost ics r esu lt s, a s they 
provide key clues dur ing t roubleshoot ing.

4. Select  the inst rument  or  system, such  as the cu r ren t  system, a  specific 
componen t , or  a ll.

5. F rom the records table, select  a  log, and then read the descr ipt ion  tha t  
appears in  the deta ils of the cur rent  record a rea  a t  the bot tom of the 
page.

To print a log:

1. Select  a  log.

2. Click  Pr in t .

3. In  the Windows Pr in t  dia log box, r eview the pr in t  opt ions, and then  click 
Pr in t .
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Monitoring performance from the ACQUITY UPLC 
Console

The ACQUITY UPLC Console is a  software applica t ion tha t  r eplaces the 
keypads and small-screen  displays t r adit iona lly found on  the fron ts of system 
inst ruments. It  offer s a  conven ien t  cen t ra lized means for  configur ing set t ings, 
monitor ing performance, runn ing diagnost ic test s, and performing rou t ine 
main tenance on  the system and it s inst ruments. 

Via  the ACQUITY UPLC Console's Web-like in ter face, you  can  quickly 
naviga te to pictor ia l represen ta t ions of each  system inst rument  and it s 
componen ts. You  can  a lso naviga te to in teract ive diagrams, which  show 
inst rument  in terconnect ions and provide diagnost ic tools for  t roubleshoot ing 
problems. 

The ACQUITY UPLC Console includes cont rols for  configur ing, monitor ing, 
ma in ta in ing, and managing system componen ts. F or  example, graph ica l 
st a tus indica tor s monitor  and repor t  the rea l-t ime use of componen t s like the 
column and detector  lamp. The sta tus indica tors let  you  configure usage 
th resholds tha t , when  reached, display messages and change the sta tus 
indica tor 's color . These a ler t s can  help you  plan  and schedu le rou t ine 
ma in tenance before problems tha t  can  cause unschedu led downt ime occur .
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Genera l ca tegor ies a re logica lly grouped on  the ACQUITY UPLC Console's 
menu . Subordina te to these, specific list ings name tasks you  per form on the 
individua l inst ruments, in teract ive display, or  system.

Main areas of the ACQUITY UPLC Console

Determining system status
On sta r tup, the ACQUITY UPLC Console defau lt s to the ACQUITY UPLC 
System select ion  in  the naviga t ion t ree. Corresponding system sta tus 
in format ion  appears in  the ACQUITY UPLC Console's ma in  window, 
including a  pictor ia l r epresen ta t ion  of the system hardware. Vir tua l LEDs 
(ligh t -emit t ing diodes) on  the front  panels of the vir tua l inst ruments 
cor respond to those on  the actua l system inst ruments. The LEDs change color  

System tree Main window Task buttons

Error messages 
appear here

Move the mouse pointer over the detector shown here to 
display information for up to two detectors connected to 
the system.



7-10 Diagnostics and Troubleshooting

to indica te the opera t iona l st a tus of the system, it s inst ruments and their  
componen ts. You  can  display deta iled st a tus in format ion  for  a  pa r t icu la r  
inst rument  and/or  one of it s componen ts by pausing the cursor  on  the system 
sta tus LED.

Rule: You  cannot  con t rol or  modify any system funct ions from the ACQUITY 
UPLC Console un t il the Empower  or  MassLynx software completes the run  
and releases con t rol of the system. You  can  never theless monitor  cu rren t  
system set t ings and view their  st a tus.

Monitoring data with real-time plots
The plot s provide up to 96 hours of r ea l-t ime system usage and per formance 
da ta . Use the da ta  to monitor  condit ions such  as t empera tu re, pressure, flow 
ra te, and other  funct ions when  per forming rou t ine main tenance, runn ing 
diagnost ic t ests, and/or  t roubleshoot ing problems. You  can  a lso monitor  plots 
dur ing sample processing so tha t  you  can  qu ickly iden t ify problems and t ake 
appropr ia t e act ion .

When  the system is opera t iona l, it  collect s and displays the most  r ecen t  96 
hours of da ta  for  a ll plots, whether  or  not  the plots a re visible. As the system 
collect s new da ta , it  disca rds the oldest  da ta .

Tip: To bet t er  iden t ify pa t t erns when  t roubleshoot ing a ll 96 hours of da ta , 
enable the Ext reme in  Data  P rocessing fea tu re. Righ t -click a  plot , and then  
click Proper t ies. On  the BSM, SM, or  TUV Channels t ab, select  Extreme in  
Da ta  Processing, and then  click OK. 

Recommendation: When  the system is performing opt ima lly, pr in t  the plot s 
of runs whose condit ions, r eagen t s, and solvent s represen t  those you  typica lly 

Console LED colors and their meaning

LED color Status is

No color Idle
Green Ready for  opera t ion
Flash ing green In it ia lizing, sta r t ing up, or  ca libra t ing
Red Error  condit ion  tha t  preven t s fu r ther  opera t ion , such  

as a  communica t ions problem
Flash ing red Hardware fa ilu re tha t  preven ts fu r ther  opera t ion  and 

requ ires a t t en t ion
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use in  your  work. Save these plots, which  reflect  the system 's baseline 
per formance. If substandard resu lt s in  subsequen t  runs suggest  system or  
inst rument  fa ilu re, pr in t  the plot s of those runs. Then  compare the la t er  plots 
with  the baseline plots to determine the problem's sever ity.

To print one or more plots:

1. In  the ACQUITY UPLC Console’s ma in  window, or  any inst rument  
window, select  P lot s from the system t ree. The P lot s window appears.

2. Scroll the P lot s window to display the plot s you wan t  to pr in t .
Tip: The window can  on ly display up to t en  plot s a t  a  t ime. To pr in t  a ll 
ava ilable plots, scroll to view and pr in t  the fir st  t en  plots, and then  scroll 
to view and pr in t  the remain ing plots.

3. From the Troubleshoot  menu , click Pr in t  plot s.

4. In  the Pr in t  dia log box, confirm  tha t  All is selected, and then  click OK.

Saving plots

You can  save a ll plot s or  each  plot  individua lly.

To save a screen capture of the plots:

This process crea tes a  small file, usua lly 1 to 5 MB or  less.

1. Righ t-click in  the plot  and select  Captu re plot .
Result: In  the background, the system opens the PC’s defau lt  screen  
capture program and saves the plot . The defau lt  file name is “P lot .bmp”, 
and the file is an  exact  copy of the plots tha t  appea r  on  the console 
screen .

2. Save the file in  your  screen  capture program.
Tip: Rename the file before saving it .

3. Scroll to other  plot s, and repea t  steps 1 and 2 if you  need other  plot s.
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To save the data in the plots:

Tip: Saving plot  da ta  usually crea tes a  very la rge file, 100 MB or  more.

1. Righ t-click in  the plot , and select  Save plot  file.

2. By defau lt , a ll channels a re selected, so clea r  the channels you  do not  
wan t  to save.

3. Select  a  t ime range from the oldest  da te and t ime to the newest  da te and 
t ime.
Rule: The maximum is four  days of da ta  (96 hours).

4. Click Browse.

5. In  the “Set  Loca t ion  of P lot  F ile” dia log box, enter  a  file name.

6. If you  do not  wan t  to save the file in  the *.plot  format , then  select  *.csv 
file format .

7. Click  Save > OK.
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Binary solvent manager plots

Plot Use to monitor

System Pressure Overa ll solven t  pressure in  the system, usua lly 
indica t ing rela t ive stability of the system.
Tip: A not iceable increase in  system pressure 
migh t  indica te a  blockage a t  some poin t  a long the 
solven t  pa th . Conversely, a  decrease in  pressure 
migh t  indica te a  loss of flu id due to leaks or  empty 
reservoirs.

F low Rate Set  poin t  of the flow ra te for  flu ids through  the 
system.

Measured F low Ra te A 
and B

Actua l measurements of flow ra tes for  solven t s A 
and B th rough  the system. Th is plot  on ly applies 
to nanoACQUITY UPLC™ systems.

A Composit ion  (%)

B Composit ion  (%)

The percen tage of solven t  A (A1 or  A2) flowing 
from the left  solven t  manager .

The percen tage of solven t  B (B1 or  B2) flowing 
from the r igh t  solven t  manager .

Displays the percen tage of solven t  (1 and 2) to be 
drawn from the solven t  managers (A and B). 
Composit ion  of A plus B equa ls 100.0%. Shows 
either  isocra t ic or  gradien t  blends of two solven ts, 
A and B.

Tip: When  monitor ing gradient s dur ing method 
processing, plots of A Composit ion  (%) and B 
Composit ion  (%) show the progression  of solven t s 
A and B th rough the programmed gradien t , a s the 
system mixes the solven ts from your  in it ia l condi-
t ions to your  fina l condit ions. If you  a re runn ing 
on ly isocra t ic mixtu res, you  can  h ide these plot s to 
save screen  space.
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Piston  pressures (psi):
• Pr imary A
• Accumula tor  A
• Pr imary B
• Accumula tor  B

Pressures a t  each  of four  pistons in  the binary 
solven t  manager .

The binary solven t  manager  incorpora tes two 
solven t  manager  pumps, A on  the left  and B on  the 
r igh t . Each  has two heads, pr imary on  the left  and 
accumula tor  on  the r igh t .

Tip: When  t roubleshoot ing piston  problems, 
monitor  the pr imary and accumula tor  plot s to 
isola t e a  leaking piston  or  one you  suspect  is 
blocked.

Degasser  Pressure 
(psia )

Solven t  degasser  pressure, which  indica tes 
whether  the degassing funct ion  is opera t ing 
proper ly.

Tips: Degassing is enabled by defau lt , whether  or  
not  solven t  and/or  samples a re flowing th rough  the 
system.

Binary solvent manager plots (Continued)

Plot Use to monitor
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Sample manager plots

Plot Use to monitor

Sample Pressure (psi) Observed pressure a t  the sample needle in  the 
sample manager .

Tempera tu res (°C) Observed tempera tu res, monitored a t  severa l 
places:
• Sample Temp: t empera tu re of the sample 

manager  compar tment
• Column Temp: temperatu re of the column 

hea ter  compar tment
• Room Temp: tempera tu re a t  the a ir  in take of 

the sample manager
• Sample Organ izer  Temp: tempera tu re of the 

sample organ izer  compar tment
Rule: When you  change the cur ren t  tempera tu re 
set t ing for  the column and/or  the sample manager , 
you  cannot  run  samples un less they a re below the 
set  t empera tu re and a la rm  band.

Tip: Monitor ing the room tempera tu re's effect  on  
sample and column temperatu res helps iden t ify 
condit ions tha t  can  cause samples to degrade. The 
system migh t  not  be able to compensa te for  room 
tempera tu res tha t  a re sign ificant ly h igher  or  
lower  than  those prescr ibed for  the sample and 
column.

In ject ion  Marks (Sta r t ) Shows when  the sample manager  st a r t s each  
in ject ion . If you  see changes in  other  plots, you  can  
read the in ject ion  mark's t ime, and then  look a t  
the other  plots to determine whether  these 
changes cor rela te with  the st a r t  of an  in ject ion  
cycle.
Tip: The sampled set t ing can  cause in ject ion  
marks to be obscured. To see in ject ion marks 
bet t er , enable the Extreme (max and min  va lues 
plot t ed) fea tu re in  Da ta  Processing.
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TUV detector plots

Plot Use to monitor

TUV Channels A and B 
(AU)

Wavelength  t races (in  absorbance un it s) from the 
TUV detector  for  the wavelengths specified in  the 
method.
In  the single wavelength  mode, TUV Channel B 
has no da ta .
The da ta  plot  con t inues beyond the in ject ion  
run t ime.

PDA detector plots

Plot Use to monitor

PDA Channel A Maximum absorbance va lue for  any wavelength  
specified in  the curren t  method.
The da ta  plot  is suspended between  in ject ions.

PDA Channel B Absorbance for  channel 1 wavelength , a s specified 
in  the cur ren t  method.
The da ta  plot  is suspended between  in ject ions.

ELS detector plots

Plot Use to monitor

ELS Signa l Ligh t  sca t t er ing un it s (LSU) from the ELS 
detector .

ELS Nebulizer  (°C) Actua l t empera tu re of the nebu lizer .
ELS Drift  Tube (°C) Actua l t empera tu re of the dr ift  tube.
ELS Gas Pressure Actua l gas pressure readback in  psi.
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Examining smaller or larger segments of data plots
You can  na r row the view of a  plot , r est r ict ing it  to a  pa r t icu la r  segment  or  
t ime per iod. Conversely, you  can  expand the view of a  plot  to include la rger  
segments.

Nar rowing the view of a  plot  reduces the number  of per iods shown in  the 
on-screen  segment  bu t  makes the per iods appear  la rger , let t ing you  more 
closely examine their  peaks. Expanding the view of a  plot  increases the 
number  of per iods shown on-screen  bu t  makes the per iods appear  smaller , 
let t ing you  eva lua te a  la rger  plot  segment  and iden t ify t r ends in  the 
chromatography.

Tip: You  can set  the defau lt  t ime per iod for  a  plot  in  the Time Range t ab of the 
P lot  P roper t ies dia log box.

To view a smaller plot segment:

1. Click  and drag with in  the plot , drawing a  box a round a  plot  segment  to 
zoom on  it .

2. Click  Fu ll View when  you  want  to restore the plot  to it s normal view.
Alternative: Click  Unzoom repea tedly to r estore the plot s to their  
previous view, one step a t  a  t ime.

To view a larger plot segment:

1. Righ t-click a  plot , and then  click  P lot  P roper t ies.

2. In  the Amount  of Da ta  Shown box, click and drag the indica tor  on  the 
sca le un t il t he t ime per iod tha t  you  wan t  to see appears in  the hours and 
minu tes fields.
Alternatives: En ter  va lues in to the hours and minu tes fields, or  click the 
a r rows next  to each  field to increase or  decrease their  va lues.

3. Click  OK.
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Modifying plot displays
You can  enable or  disable the display of r ea l-t ime da ta  in  the plots by clicking 
Rea l-Time .

Recommendation: If you  need to observe the plots more closely, and do not  
wan t  them to move across the screen  as the system collect s new da ta , disable 
rea l-t ime da ta .

Rule: You  cannot  r ea r range the order  of the plot s displayed in  the P lot s 
window, bu t  you  can  show or  h ide them.

To show or hide plots:

1. Righ t -click any plot , and then  click  P lot  P roper t ies.

2. In  the BSM Channels t ab, select  the checkboxes for  the plot s you  want  
displayed, and clea r  the checkboxes of the plots you  wan t  to h ide.

3. In  the SM Channels t ab, select  or  clea r  the checkboxes for  the plot s you  
want  to display or  h ide.

4. In  the TUV, PDA, or  ELS Detector  Channels t ab, select  or  clea r  the 
checkboxes for  the plot s you  wan t  to display or  h ide.
Tip: If the system does not  include a  detector , the detector  Channel A 
and B plot s do not  appea r .

5. Click  OK.

Creating log entries
You can  crea te log en t r ies to record even t s and service tha t  you  or  others 
per form on the system and it s inst ruments, using the log en t r ies to t rack your  
ma in tenance and t roubleshoot ing effor t s. For  example, you  can  crea te a  log 
ent ry each  t ime you  per form these t a sks:

• Replace componen ts, such  as the sample needle and loop
• Change solven t s

Tip: The system au tomat ica lly records individua l log en t r ies for  a ll messages, 
er rors, and diagnost ic system even t s. You  can view and filt er  a ll logs by da te 
and inst rument  to see what  k ind of in format ion  the log records for  each  even t . 
Thus you can  add your  own comments without  duplica t ing the system 's logs.
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To create a log entry:

1. In  the ACQUITY UPLC Console’s ma in  window, or  any inst rument  
window, select  Main ta in  > Crea te log en t ry.

2. From the “Applies to” list , select  the inst rument  to which  the log en t ry 
applies.
Tip: Select  System to record system even t s or  any informat ion  not  
rela t ed to a  pa r t icu la r  inst rument . To save t ime, crea te a  log en t ry in  the 
inst rument  page because the inst rument  name is a lready selected in  the 
drop-down list .

3. In  the Opera tor  box, type your  name.

4. In  the Comment  box, type any descr ipt ive text , up to 249 a lphanumer ic 
cha racter s.

5. Click  OK . The system saves the log en t ry with  a  da te and t ime 
st amp. If you  a re using Empower  as the da ta  system, the ACQUITY 
UPLC Console saves the log en t ry in  the Empower  da tabase.
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Displaying the status of binary solvent manager components

To view binary solvent manager component settings:

In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  > In teract ive 
Display from the system t ree. The bina ry solven t  manager  in teract ive display 
dia log box appears.

Binary solvent manager interactive display dialog box
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Modifying binary solvent manager component settings
Set  these condit ions in  the bina ry solven t  manager  in teract ive display dia log 
box:

• The flow ra tes for  pump A and B
• The system flow and composit ion  for  pump A and B
• Solven t  select ion  va lve A to solven t  A1 or  A2
• Solven t  select ion  va lve B to solven t  B1 or  B2
• The ven t  va lve to ven t , syst em, or  closed

To modify binary solvent manager component settings:

1. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  > 
In teract ive Display from the system t ree.

2. Click  Control  in  the bina ry solven t  manager  in teract ive display 
dia log box to invoke con t rol mode. The modifiable set t ings a re 
under lined.
Tip: A green  circle appea r ing in  the upper  left  corner  of the icon  means 
con t rol mode is enabled. A red square in  tha t  place means con t rol mode 
is disabled.

3. Click  the under lined set t ing you  want  to modify.
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Displaying the status of sample manager components

To view sample manager component settings:

In  the ACQUITY UPLC Console, select  Sample Manager  > In teract ive 
Display from the system t ree. The sample manager  in teract ive display dia log 
box appears.

Sample manager interactive display dialog box
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Modifying sample manager component settings
Set  these condit ions in  the sample manager  in teract ive display dia log box:

• The pressure assist  va lve to the “on” or  “off” posit ion
• The weak wash  fill va lve to the “on” or  “off” posit ion
• The wash select  va lve to the “on” or  “off” posit ion
• The st rong wash fill va lve to the “on” or  “off” posit ion
• The sample syr inge va lve posit ion  to needle, fill, or  bypass
• The in ject ion  va lve posit ion  to load or  in ject
• The sample t empera tu re set  poin t
• The column tempera tu re set  point

To modify sample manager component settings:

1. In  the ACQUITY UPLC Console, select  Sample Manager  > In teract ive 
Display from the system t ree.

2. Click  Control  in  the sample manager  in teract ive display dia log box to 
invoke con t rol mode. The modifiable set t ings a re under lined.
Tip: A green  circle appea r ing in  the upper  left  corner  of the icon  means 
con t rol mode is enabled. A red square in  tha t  place means con t rol mode 
is disabled.

3. Click  the under lined set t ing you  want  to modify.
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Displaying the status of sample organizer components

To view sample organizer component settings:

In  the ACQUITY UPLC Console, select  Sample Organ izer  > In teract ive 
Display from the system t ree. The sample organ izer  in teract ive display dia log 
box appears.

Sample organizer interactive display dialog box

Tip: The Pneumat ic pressure is the a ir  pressure inside the in terna l 
compressor .
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Modifying sample organizer component settings
You can  perform these t a sks via  the sample organ izer  in teract ive display 
dia log box:

• Transfer  sample pla tes between  the sample organ izer  and the sample 
manager

• Shu t t le the X-axis posit ion  home or  away (hor izon ta l, left -to-r igh t  
dir ect ion)

• Shu t t le the Y-axis posit ion  home or  away (fron t -to-back direct ion)
• Alter  the Z-axis posit ion  (ver t ica l direct ion)
• Modify the sample compar tment  t empera tu re

To modify sample organizer component settings:

1. In  the ACQUITY UPLC Console, select  Sample Organ izer  > In teract ive 
Display from the system t ree.

2. Click  Control  in  the sample manager  in teract ive display dia log box to 
invoke con t rol mode. The modifiable set t ings a re under lined.
Tip: A green  circle appea r ing in  the upper  left  corner  of the icon  means 
con t rol mode is enabled. A red square in  tha t  place means con t rol mode 
is disabled.

3. Click  the under lined set t ing you  want  to modify.

Understanding plate transfer

The sample organ izer  t r ansfer s pla tes con ta in ing samples or  via ls back and 
for th  between  the sample manager  and sample organ izer . P la te t ransfer  
occurs whenever  the Empower  or  MassLynx software in it ia tes a  r equest  to 
process a  sample tha t  is stored in  the sample organ izer . Three subassemblies 
move pla tes with in  the sample organ izer : 

• X-axis, or  Shu t t le X, which  t ravels in  r igh t  and left  direct ions. Home 
posit ion  is a ll the way to the left  (inside the sample organ izer).

• Y-axis, or  Shu t t le Y, which  t ravels between  the fron t  and back of the 
organ izer . Home posit ion  is a ll the way to the back.

• Z-Dr ive, which  t r avels ver t ica lly. Home posit ion  is a ll the way to the 
bot tom.
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The Z-Drive moves the Y-axis to the ta rget  shelf, where the Y-axis picks the 
pla te. Then  the Z-Dr ive moves the Y-axis to the same eleva t ion  as the X-axis. 
The Y-axis shu t t les the pla te in to the X-axis, which  t r ansfer s the pla te in to 
the sample manager  for  processing. When  the sample manager  fin ishes with  
the pla te, the X-axis pu lls it  back in to the sample organ izer . The process is 
rever sed to retu rn  the pla t e to the shelf it  came from.

To transfer sample plates from the sample organizer to the sample 
manager:

1. In  the ACQUITY UPLC Console, select  Sample Organ izer  > In teract ive 
Display from the system t ree.

2. In  the “Sample organ izer  in teract ive display” dia log box, click  Cont rol 
 to invoke con t rol mode. The modifiable set t ings a re under lined.

Tip: A green  circle appea r ing in  the upper  left -hand corner  of the icon  
means con t rol mode is enabled. A red square in  tha t  place means con t rol 
mode is disabled.

3. The sample organ izer  detect s which  shelves con ta in  pla tes and 
illumina tes the cor responding LEDs to the left  of the shelves, which  a re 
visible when  the door  is open . The ACQUITY UPLC Console shows the 
t r ay numbers of shelves tha t  con ta in  pla t es a s under lined.

4. Click  the shelf number  tha t  con ta ins the sample pla te you  want  to 
t r ansfer  to the sample manager .

5. Click  OK to confirm your  choice.
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Displaying the status of TUV detector components

To view TUV detector component settings:

In  the ACQUITY UPLC Console, select  TUV Detector  > In teract ive Display 
from the system t r ee. The TUV Detector  In teract ive Display dia log box 
appear s.

TUV detector interactive display dialog box
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Modifying TUV detector component settings
Specify the detector  wavelength  via  the TUV Detector  In teract ive Display 
dia log box.

To modify TUV detector component settings:

1. In  the ACQUITY UPLC Console, select  TUV Detector  > In teract ive 
Display from the system t ree.

2. In  the TUV Detector  In teract ive Display dia log box, click  Cont rol  to 
invoke con t rol mode. The modifiable set t ings a re under lined.
Tip: A green  circle appea r ing in  the upper  left -hand corner  of the icon  
means con t rol mode is enabled. A red square in  tha t  place means con t rol 
mode is disabled.

3. Click  the under lined set t ing you  want  to modify.
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Displaying the status of PDA detector components

To view PDA detector component settings:

In  the ACQUITY UPLC Console, select  PDA Detector  > In teract ive Display 
from the system t r ee. The P DA Detector  In teract ive Display dia log box 
appear s.

PDA detector interactive display dialog box
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Modifying PDA detector component settings
Specify the detector  wavelength  via  the PDA Detector  In teract ive Display 
dia log box.

To modify PDA detector component settings:

1. In  the ACQUITY UPLC Console, select  PDA Detector  > In teract ive 
Display from the system t ree.

2. In  the PDA Detector  In teract ive Display dia log box, click Control  to 
invoke con t rol mode. The modifiable set t ings a re under lined.
Tip: A green  circle appea r ing in  the upper  left -hand corner  of the icon  
means con t rol mode is enabled. A red square in  tha t  place means con t rol 
mode is disabled.

3. Click  the under lined set t ing you  want  to modify.
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Displaying the status of ELS detector components

To view ELS detector component settings:

In  the ACQUITY UPLC Console, select  ELS Detector  > In teract ive Display 
from the system t r ee. The E LS Detector  In teract ive Display dia log box 
appear s.

ELS detector interactive display dialog box
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Modifying ELS detector component settings
You can  perform these t a sks via  the ELS detector  in teract ive display dia log 
box:

• Change the nebu lizer  hea ter  level and dr ift  tube hea ter  t empera tu re
• Check the sample and reference energy
• Ign it e or  ext ingu ish  the lamp
• Check the PMT ga in
• In it ia t e an  Auto Zero offset
• Simula te a  Gaussian  peak
• Request  Auto Ga in  for  a  chromatography run

To modify ELS detector component settings:

1. In  the ACQUITY UPLC Console, select  ELS Detector  > In teract ive 
Display from the system t ree.

2. In  the ELS Detector  In teract ive Display dia log box, click  Cont rol  to 
invoke con t rol mode. The modifiable set t ings a re under lined.
Tip: A green  circle appea r ing in  the upper  left  corner  of the icon  means 
con t rol mode is enabled. A red square in  tha t  place means con t rol mode 
is disabled.

3. Click  the under lined set t ing you  want  to modify.
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Monitoring column history

You can  predict  a  column 's r eliability and life expectancy by reviewing it s 
usage h istory. For  example, knowing the number  of in ject ions per formed on  a  
column can  help you  predict  when  it s per formance migh t  begin  to dimin ish  or  
when  it  will likely need replacing. ACQUITY UPLC system columns include 
an  eCord™ informat ion  ch ip which  records va r ious types of column 
in format ion . The eCord column ch ip in teract s with  the ACQUITY UP LC 
Console, permit t ing you  to easily access the informat ion  for  up to 50 sample 
set s. Th is fea tu re is pa r t icu la r ly usefu l in  r egula ted environments because it  
documents the per formance of the columns used to va lida te methods. The 
eCord column ch ip a lso enhances Waters' service and suppor t  effor ts by 
providing the means to qu ickly ret r ieve in format ion  abou t  the column 's 
manufactu rer .

Requirement: At t ach  the column 's eCord ch ip holder  to the receptacle on  the 
side of the column hea ter . Once a t t ached, the eCord column chip 
au tomat ica lly records in format ion  abou t  tha t  column.

See also: Waters ACQUIT Y  UPL C BEH Colum n Care and  Use Instructions 
for  more deta ils on  column and eCord column ch ip capabilit ies and 
specifica t ions.
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To display column history:

In  the ACQUITY UPLC Console, select  Column from the system t ree. The 
Column History window appears.

Column history window

Rationale: If the “eCord Not  Found” prompt  appea rs, you  cannot  set  a  
th reshold or  t r ack column usage. To set  a  th reshold or  t rack column use, the 
column must  include an  a t t ached eCord ch ip.

Rule: The eCord column ch ip saves the 50 most  r ecen t  sample set s, and then  
deletes the oldest  en t ry a s each  new en t ry is r ecorded.

Reviewing column history
The t able shows the types of column in format ion  you  can  review.

Types of column information displayed

Column 
information Information available

Genera l iden t ifica -
t ion  (pre-set  a t  the 
factory)

• Column name
• Column par t  number
• Column ser ia l number



Monitoring column history 7-35

Finding column manufacturing information
The ACQUITY UPLC Console provides the manufactu r ing h istory of a  
column, which  includes iden t ifica t ion  in format ion , a  Water s cer t ifica te of 
ana lysis, and the da te qua lity con t rol t est ing was per formed. Column 
manufactu r ing in format ion  can  be ret r ieved from these sources:

• ACQUITY UPLC System t ree pane > Column > Column QC
• ACQUITY UPLC System t ree pane > Column > Ba tch  QC
• ACQUITY UPLC System t ree pane > Column > Care and Use. In  the 

Water s Web site, log in , and then  search  for  BEH Column Care and Use 
Inst ruct ions.
Requirement: You must  have in ternet  access to ret r ieve column 
manufactu r ing in format ion  from the above source.

Usage coun ter s • Tota l in ject ions
• Tota l samples
• Tota l sample set s

Environment • Maximum pressure to which  the column has 
been  subjected

• Maximum tempera tu re to which  the column 
has been  subjected

In ject ion • Da te of fir st  in ject ion
• Date of most  r ecen t  in ject ion

Histor ica l • Da te sta r ted, fir st  inst a lla t ion
• 50 most  r ecen t  sample set s
• Name of the user s who used the column
• Name of the systems the column ran  on
• Number  of in ject ions
• Number  of samples
• Maximum column pressure
• Maximum column tempera tu re

Types of column information displayed (Continued)

Column 
information Information available
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Determining column status

Factors to consider

You can  expect  the best  column life span under  idea l condit ions:

• Clean  samples.
• Columns exh ibit  the longest  lifet ime when  used below 68948 kPa  

(689 bar , 10000 psi), so check the maximum pressure to see if the 
column susta ined pressures grea ter  than  68948 kPa  (689 ba r , 
10000 psi).

• Tempera tures not  a t  ext remes.

Conversely, opera t ion  a t  the ext remes of pH and t empera tu re r educes 
lifet ime. Addit iona lly, the h igher  the pressure, the shor ter  the lifet ime. 
Aggressive sample diluen ts such  as DMSO a lso shor ten  column lifet ime.

Pay a t t en t ion  to the maximum pressure and t empera tu re recorded in  the 
environment  a rea . It  tells you  whether  the column has endured ext remes, 
which  tend to shor ten  the life span  of the column.

You  can  a lso review each  sample set  in  the column h istory in  great  deta il: 
number , da te, and t ime st a r ted; sample set  name; user  name; system name; 
number  of in ject ions; number  of samples; and maximum pressure and 
temperatu re for  each  sample set .

Deciding when to clean the column

Changes in  peak shape, peak split t ing, shou lders on  the peak, sh ift s in  
reten t ion , change in  resolu t ion , or  increasing backpressure may indica te 
con tamina t ion  of the column. F lush ing the column according to the 
recommended procedures in  the Waters ACQUIT Y  UPLC BEH Colum n Care 
and  Use Instructions manua l usua lly removes a  con taminan t . If flush ing fa ils, 
purge the column, following the clean ing and regenera t ion  procedure, below.

Consider  the tota l number  of in ject ions, samples, and sample set s the column 
has been  exposed to. Review the logs to determine whether  any en t r ies 
indica te previous column clean ing and regenera t ing, and determine how 
many sample set s the column processed since the la st  clean ing and 

Caution: Opera t ing a t  the ext remes of pH, t empera tu re, and/or  
pressure will resu lt  in  a  shor tened column life span .
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regenera t ing sequence. You  can  expect  a t  least  1000 in ject ions, or  more, under  
idea l condit ions. Also consider  these factor s:

• How aggressive a re the solven ts you  have been  using?
• What  kinds of buffer s do you  run? Do you a lways r inse thoroughly before 

shu t t ing down for  the day?
• Maximum tempera tu re and pressure?
• How pure a re your  samples? (Complex proteinaceous vs. simple) 
• Are you  using the ACQUITY UPLC column in -line filt er  un it? Th is filt er  

protects the column from micropar t icles, which  can  clog the column’s 
in let  fr it . A sign ifican t  change in  system backpressure (usua lly > 10%) 
signa ls a  need to change the filt er .

See also: Controlling Contam ination  in  LC/ MS  S ystem s (pa r t  
number 715001307) on  the ACQUITY UPLC System Bookshelf CD.

To clean and regenerate the column:

See also: Waters ACQUIT Y  UPL C BEH Colum n Care and  Use Instructions.

When  you  detect  a  loss of column efficiency or  the column becomes 
con tamina ted, clean  and regenera te the column. 

1. F lush  the column with  a  nea t  organ ic solven t , t aking ca re not  to 
precipita t e buffers.

2. If flush ing does not  remove column con taminan ts, clean  the column 
using the recommended clean ing and regenera t ion  procedures in  the 
Waters ACQUIT Y  UPLC BEH Colum n Care and  Use Instructions 
manua l.

3. If flush ing and clean ing does not  r emove contaminan t s, r eplace the 
column. 

To equilibrate the column:

Equilibra te the column with  a  min imum of 10 column-volumes of the mobile 
phase you  will use. If runn ing an  au tomated gradien t  method, ensure 
su fficien t  and reproducible equ ilibra t ion  t imes a re used between  in ject ions.

Tip: If using ion-pa ir ing reagen t s, ensure tha t  the fir st  t ime you  use the 
column you  provide a  su fficien t  t ime and volume of solven t  to adequately 
equ ilibra te the column.
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Example: For  a  2.1 × 100 mm ACQUITY UPLC BEH column, run  abou t  2.5 
mL of solu t ion  a t  0.5 mL/min  for  abou t  5 minu tes.

Solving baseline noise and drift problems

The following table list s possible causes for  baseline noise, dr ift , and spikes in  
the system and suggest s possible cor rect ive act ions.

Corrective actions for baseline noise and drift problems

Symptom Possible cause Corrective action

Baseline dr ift  dur ing 
gradien t

Absorbance A and B 
mobile phases are 
differen t  in  addit ive 
concen t ra t ion  in  
wa ter  and organ ic 
solven t s.

Ba lance the absorbance of the 
two mobile phases by reducing 
the concen tra t ion  of the addi-
t ive in  the h igher-absorbing 
mobile phase.

Caution: Th is makes the 
mobile phase sligh t ly differen t  
with  respect  to the addit ive.



Solving baseline noise and drift problems 7-39

Fla t  baseline with  no 
peaks

No solven t  flow Check the solven t  r eservoir s 
and adjust  the flow ra te.

Detector  lamp not  
ign it ed

Use detector  diagnost ics to 
determine reference and 
sample energy. Zero energy 
indica tes the lamp is 
ext ingu ished.
Power -on  the lamp. If th is does 
not  r esolve the problem, 
replace the lamp.

Detector  lamp 
burned ou t

Replace the lamp.

Incorrect  detector  
wavelength

Check wavelength  set t ing.

Leak in  solven t  pa th Check fit t ings.
The mobile phase 
might  absorb too 
much  UV a t  the 
wavelengths selected

Do not  monitor  a t  such  low 
wavelengths.
Lower  the concen tra t ion  of the 
addit ive.
Use a  differen t  addit ive or  
solven t , one with  less absor -
bance a t  the chosen  
wavelength .

Large, unexpected 
spikes on  baseline

Air  bubbles due to 
ou tgassing

Insta ll the backpressure 
regu la tor .
Repa ir  the degasser .

Improper  or  defec-
t ive E thernet  cable

Replace the cable with  a  
sh ielded E thernet  cable.

Long-term baseline 
noise cycling 
(approximately 10 
minu tes to 1 hour )

Ambien t  t empera -
tu re fluctua t ions

Stabilize ambien t  
t empera tu re.

Corrective actions for baseline noise and drift problems (Continued)

Symptom Possible cause Corrective action
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Random baseline 
noise

Air  in  detector  flow 
cell

1. F lush  the detector  flow cell 
to r emove a ir .

2. Check the backpressure 
regu la tor  and ensure it  is 
proper ly insta lled.

Bubble detected Pr ime the solven t  manage-
ment  system. Remove and 
vacuum-filter  solven t s.

Solven t s 
con tamina ted

Use fresh  solven t .

Column 
con tamina ted

Clean  or  r eplace the column.

Dir ty flow cell Clean  the flow cell.
System improper ly 
grounded

Plug in to an  ou t let  on  a  
differen t  elect r ica l cir cu it .
Use a  power  condit ioner .

Unit  not  cooling 
proper ly

Opera te the system with  a ll 
covers in  place. Check the back 
panels for  proper  clea rance.

Radio fr equency 
noise

Elimina te in ter ference.

The mobile phase 
might  absorb too 
much  a t  the wave-
lengths selected

Do not  monitor  a t  such  low 
wavelengths.
Lower  the concen tra t ion  of the 
addit ive.
Use a  differen t  addit ive or  
solven t  with  less absorbance a t  
the chosen wavelength .

Corrective actions for baseline noise and drift problems (Continued)

Symptom Possible cause Corrective action
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Rapid baseline sh ift Column not  
equ ilibra ted

Equilibra te the column.

Detector  not  a llowed 
to warm up

Allow the detector  to warm up 
un t il baseline is stable. Time 
va r ies with  wavelength  and 
sensit ivity.

Solven t  
con tamina ted

Use fresh  solven t .

F low fluctua t ions 
(rapid or  slow dr ift )

P r ime the pump, r eplace pump 
sea ls, check va lves. See 
“Er ra t ic reten t ion  t imes” in  the 
t able t it led “Chromatography 
t roubleshoot ing” on  
page 7-141.

Incorrect  wave-
length  for  solven t

Ensure solven t  does not  absorb 
a t  the wavelength  used.

Shor t  t erm  baseline 
noise cycling (30 to 
60 seconds)

F low fluctua t ing Look for  leaks. See “Er ra t ic 
r eten t ion  t imes” in  the table 
t it led “Chromatography t rou-
bleshoot ing” on  page 7-141.

Radio fr equency 
noise (shor t - or  
long-term  cycling)

Elimina te in ter ference.

Corrective actions for baseline noise and drift problems (Continued)

Symptom Possible cause Corrective action
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Slow baseline dr ift Solven t  
con tamina ted

Use fresh  solven t .
Check or  r epa ir  filt ers.

Decreased UV lamp 
energy

Determine lamp energy a t  the 
ACQUITY UPLC Console.

Ambien t  t empera -
tu re fluctua t ions

Stabilize opera t ing environ-
ment  t empera tu re enough  to 
a llow fu ll equ ilibra t ion .

UV detector  flow cell 
leaking

Inspect  flow cell, t igh ten  
connect ions. If flow cell is 
leaking, ca ll Waters Techn ica l 
Service (see page 7-4).

Dir ty flow cell Clean  flow cell.
Absorbance A and B 
mobile phases are 
differen t  in  addit ive 
concen t ra t ion  in  
wa ter  and organ ic 
solven t s

Ba lance the absorbance of the 
two mobile phases by reducing 
the concen tra t ion  of the addi-
t ive in  the h igher-absorbing 
mobile phase.

Caution: Th is makes the 
mobile phase sligh t ly differen t  
with  respect  to the addit ive.

Leaking connect ions 
a t  flow cell in let  and 
ou t let

Tigh ten  fit t ings.

Corrective actions for baseline noise and drift problems (Continued)

Symptom Possible cause Corrective action
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Binary solvent manager troubleshooting

Power LED
The power  LED, on the left -hand side of the bina ry solven t  manager ’s fron t  
panel, indica tes when  the inst rument  is powered-on  or  powered-off. It  is 
st eady green  when  the inst rument  is working proper ly.

Flow LED
The flow LED, to the r igh t  of the power  LE D, indica tes the flow sta tus.

Binary solvent manager flow LED indications

LED mode and color Description

Unlit Indica tes the bina ry solven t  manager  is idle.
Steady green Indica tes the bina ry solven t  manager  is oper -

a t ing normally. 
F lash ing red Indica tes a  ser ious er ror  tha t  has stopped pump 

opera t ion . In format ion  about  the er ror  can  be 
found in  the ACQUITY UPLC Console.

Steady red Indica tes a  ser ious fa ilu re with in  the bina ry 
solven t  manager  tha t  preven ts fu r ther  opera t ion . 
Ca ll Water s Techn ica l Service (see page 7-4).

Binary solvent manager troubleshooting

Symptom Possible cause Corrective action

Both  LEDs un lit No power 1. Inspect  line cord 
connect ions.

2. Test  elect r ica l ou t let  
for  power .

Open  (spen t ) or  defec-
t ive fuse

Replace fuse (see 
page 6-27).
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Erra t ic flow or  
pressu res

Air  in  system Pr ime bina ry solven t  
manager  (see page 3-8).

Fau lty check va lve 1. Pr ime bina ry solven t  
manager  (see 
page 3-8).

2. Per form the sta t ic 
decay test  to iden t ify 
fau lty check va lve (see 
page 7-54).

3. Replace fau lty check 
va lve (see page 6-10).

High-pressure leak in  
the system

Loca te and repa ir  the 
leak (see page 7-56).

P lugged solven t  reser -
voir  filt er

Clean  or  r eplace filt er  
(see page 6-14).

High  pressure seal 
leaking

Replace h igh  pressure 
sea l (see page 6-16).

Binary solvent manager troubleshooting (Continued)

Symptom Possible cause Corrective action
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Fans do not  run Open  (spen t ) or  defec-
t ive fuse

Replace fuse (see 
page 6-27).

Power  supply fan  
wir ing or  motor  
problem

1. Reset  the bina ry 
solven t  manager  via  
the con t rol panel or  
ACQUITY UPLC 
Console.

2. If the problem 
persist s, power -off and 
power-on  aga in .

3. If the problem 
persist s, ca ll Waters 
Techn ica l Service (see 
page 7-4).

Power  supply not  
working

1. Reset  the bina ry 
solven t  manager  via  
the con t rol panel or  
ACQUITY UPLC 
Console.

2. If the problem 
persist s, power -off and 
power-on  aga in .

3. If the problem 
persist s, ca ll Waters 
Techn ica l Service (see 
page 7-4).

Pump head leaks 
solven t

Worn  h igh  pressure 
sea l

Replace h igh  pressure 
sea l (see page 6-16).

Loose head Tigh ten  head bolt s 
th rough  pressure 
t ransducer .

Loose check va lve Tigh ten  the check va lve.
Sea l wash  tubes not  
proper ly insta lled

Insta ll tubes proper ly.

Binary solvent manager troubleshooting (Continued)

Symptom Possible cause Corrective action
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Pr iming problems Solven t  in let  tubes to 
the solven t  manager  
head may be leaking

Inspect  solven t  connect  
tubes.

Pump heads not  
adequa tely pr imed

Pr ime pump heads (see 
page 3-8).

Solven t  tube might  be 
defect ive

Replace solven t  tube.

Defect ive check va lve Replace check va lve (see 
page 6-10).

Solven t  leaks from sea l 
wash  leak tube (see 
page 6-8)

Worn  sea l wash  sea ls Replace sea l wash  sea ls 
(see page 6-16).

Sta r tup diagnost ics 
fa ilu re

In terna l problem with  
con t roller  boa rd, 
solven t  management  
system, or  sample 
management  system

1. Reset  the bina ry 
solven t  manager  via  
the con t rol panel or  
ACQUITY UPLC 
Console.

2. If the problem 
persist s, power -off and 
power-on  aga in .

3. If the problem 
persist s, ca ll Waters 
Techn ica l Service (see 
page 7-4).

Binary solvent manager troubleshooting (Continued)

Symptom Possible cause Corrective action
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Alarm messages

To clear alarm messages:

1. Follow the cor rect ive act ion  in  th is t able, and reset  the solven t  manager  
via  the con t rol panel or  ACQUITY UPLC Console.

2. If the a la rm message st ill appears on  the ACQUITY UPLC Console a fter  
you  reset  the solven t  manager , reboot  the solven t  manager . If the a la rm 
message per sists, con tact  Water s Techn ica l Service.

The following t able list s the solven t  manager  a la rm messages and their  
resolu t ions.

Alarm message abbreviations

Abbreviation Explanation

HW Hardware
SN Ser ia l number

Binary solvent manager alarm messages

Message Resolution

Bat tery-backed memory 
HW fa ilu re

Explana t ion : The ba t t ery backed memory got  
corrupted and reset  to defau lt  va lues.
Probable causes:
• Ba t tery fa ilure
• Elect ron ics fa ilu re
Resolu t ion :
1. Reset  the bina ry solven t  manager  via  the 

con trol panel or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Cycle power  to complete 
software upda te

This is a  normal message in  response to a  firm-
ware upgrade.
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Degasser  communica t ions 
HW er ror

1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Degasser  r epor t ed HW 
fault

Probable cause: Degasser  waste line is blocked 
or  kinked.
Resolu t ion :
1. Ensure the degasser  waste line is not  blocked 

or  kinked.
2. If the a la rm persist s, r eset  the bina ry solvent  

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Degasser  vacuum HW 
er ror

Probable cause: Degasser  waste line is blocked 
or  kinked.
Resolu t ion :
1. Ensure the degasser  waste line is not  blocked 

or  kinked.
2. If the a la rm persist s, r eset  the bina ry solvent  

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

3. If the a la rm persist s, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Binary solvent manager alarm messages (Continued)

Message Resolution
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Genera l fa ilu re 1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

In ter  pump communica -
t ions HW fa ilu re

1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

In ter  pump mot ion  con t rol 
HW fa ilu re

1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Lit er s pumped main te-
nance lim it  exceeded

Reset  the pumped volume main tenance coun ter , 
modify the pumped volume main tenance 
th reshold, or  perform main tenance (see 
page 6-8).

Modified SN Displayed for  in format ion  on ly. No act ion  is 
r equ ired.

Power  supply 15V ou t  of 
r ange

1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Binary solvent manager alarm messages (Continued)

Message Resolution
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Power  supply -15V ou t  of 
r ange

1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Power  supply 24V ou t  of 
r ange

1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Power  supply 5V ou t  of 
r ange

1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Pump homing er ror Probable cause: A blockage in  the binary solven t  
manager  plumbing caused a  r apid spike in  
pressure.
1. Reset  the bina ry solven t  manager  via  the 

con trol panel or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).

Binary solvent manager alarm messages (Continued)

Message Resolution
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Pump HW over  pressure Probable cause:
• A blockage in  the bina ry solven t  manager  

plumbing caused a  r apid spike in  pressure.
• You  set  the flow while the ven t  va lve was in  

the blocked posit ion .
• You  set  a  flow ra te tha t  is too h igh  for  the 

system.
Resolu t ion :
1. Ver ify method pa rameters.
2. Reposit ion  the ven t  va lve.
3. Check for  blockages.

Pump motor  dr iver  HW 
fault

1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Pump motor  lost  
synchron iza t ion

1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Software download fa iled 1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Stop F low from remote 
host

Th is is a  normal message in  response to stop-
ping the flow dur ing a  sample run .

Binary solvent manager alarm messages (Continued)

Message Resolution
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Stop F low inpu t  act iva ted Probable cause: The pump received a  stop flow 
con tact .
Resolu t ion : Check rea r-panel connect ions to 
determine wha t  is connected to the Stop F low 
inpu t  and causing the con tact  closure (see 
page 7-57).

System over  pressure Probable cause: The pressure within  the bina ry 
solven t  manager  exceeded the limit  the user  set  
in  the bina ry solven t  manager  method editor .
Resolu t ion :
1. Ver ify method pa rameters.
2. Check to see if the flow ra te is set  too h igh  or  

the t empera tu re is set  too low.
3. Check for  blockages.

System under  pressure Probable cause: The pressure within  the bina ry 
solven t  manager  fell below the limit  the user  set  
in  the bina ry solven t  manager  method editor .
Resolu t ion :
1. Ver ify method pa rameters.
2. Per form a  pr ime (see page 3-10).
3. Check solven t  levels.
4. Check for  leaks (see page 7-56).
5. Per form the sta t ic decay t est  (see page 7-54).

Binary solvent manager alarm messages (Continued)

Message Resolution
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Transducer  r ange er ror Possible causes:
• Transducer  cable improper ly plugged in .
• In terna l flow rest r ict ion .
Resolu t ion :
1. Reset  the bina ry solven t  manager  via  the 

con trol panel or  ACQUITY UPLC Console.
2. Check t r ansducer  cables.
3. If the a la rm persists, power -off and power -on  

aga in .
4. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Ven t  va lve fa il HW 
detected

1. Reset  the bina ry solven t  manager  via  the 
con trol panel or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Binary solvent manager alarm messages (Continued)

Message Resolution
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Performing the static decay test
The st a t ic decay t est  per forms a  pressure r amp-up. It  a lso monitor s the 
pressure decay in  the solven t  manager  to determine whether  the check va lves, 
tubes, fit t ings, or  plunger  sea ls a re fau lty. Perform the st a t ic decay test  
whenever  you

• suspect  leakage in  the check va lves or  plunger  seals.
• per form main tenance on  the bina ry solven t  manager .
• replace fit t ings in  the flu id pa th .

Requirement: If you  replaced the sea ls, run the solven t  manager  a t  96527 kPa  
(965 ba r , 14000 psi) for  a  ha lf-hour  before performing the st a t ic decay t est . 
Neglect ing to proper ly break-in  the sea ls may cause test ing fa ilu re.

Tip: The st a t ic decay test  is not  r ecommended as a  qua lifica t ion  test . You  
shou ld per form th is test  on ly if you  a re exper iencing per formance problems 
with  the bina ry solven t  manager .

To perform the static decay test:

1. Make su re tha t  a ll the fit t ings on  the solven t  manager  a re t igh t .

2. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree.

3. Click Main ta in  > Sta t ic decay t est .

4. In  the Sta t ic Decay Test  dia log box, in  the Test  Pa rameter s a rea , select  a  
module (pump) to t est .

5. In  the Accumula tor  t ext  box, specify your  typica l opera t ing pressure:
Range: 34474 to 103421 kPa  (345 to 1034 ba r , 5000 to 15000 psi)
Default: 96527 kPa  (965 ba r , 14000 psi)

6. Click Sta r t . The test  t ime appears in  the Run  Time ba r  graph .

7. When  the test  ends, the Resu lts pane appears.

The main  test  cr iter ion  is the decay ra te. A ra te of 3447 kP a/min  (34 ba r , 
500 psi) for  each  actua tor  indica tes a  successfu l, or  “passed” t est . Other  
a spect s of the st a t ic decay tha t  determine pass/fa il st a tus include percen t  of 
st roke and fina l pressure. For  example, excessive pr imary pressure while the 
accumula tor  is compressed t r iggers an  accumula tor  fa ilu re, the resu lt  of 
excessive va lve leakage.
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Performing the dynamic leak test
The dynamic leak t est  per forms a  pressure r amp-up, and then  employs 
feedback con t rol to main ta in  constan t  pressure within  the solven t  manager . 
By monitor ing plunger  t r avel dur ing the constan t  pressure phase, it  ca lcu la tes 
the leak ra tes of the Pr imary and Accumula tor  actua tor s. These leak ra tes can  
indica te whether  the check va lves, tubes, fit t ings, or  plunger  sea ls a re fau lty. 
Perform the dynamic leak t est  whenever  you

• suspect  leakage in  the check va lves or  plunger  seals.
• per form main tenance on  the bina ry solven t  manager .
• replace fit t ings in  the flu id pa th .

Requirement: If you  replaced the sea ls, run  the bina ry solven t  manager  a t  
96527 kPa  (965 ba r , 14000 psi) for  30 minu tes before performing the dynamic 
leak t est . Neglect ing to proper ly break-in  the sea ls may cause t est ing fa ilu re.

Tip: The dynamic leak test  is not  r ecommended as a  qua lifica t ion t est . You  
shou ld per form th is test  on ly if you  a re exper iencing per formance problems 
with  the bina ry solven t  manager .

To perform the dynamic leak test: 

1. Make su re tha t  a ll the fit t ings on  the solven t  manager  a re t igh t .

2. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree.

3. Click Main ta in  > Dynamic leak test . The Dynamic Leak Test  dia log box 
appear s.

4. In  the Test  Pa rameters a rea , select  a  module (pump) to test .

5. In  the Accumula tor  t ext  box, specify your  typica l opera t ing pressure:
Range: 34474 to 103421 kPa  (345 to 1034 ba r , 5000 to 15000 psi)
Default: 96527 kPa  (965 ba r , 14000 psi)

6. Click Sta r t . The t est  t ime appears in  the Run  Time ba r  graph .

7. When  the t est  ends, the Resu lts pane appea rs.

The main  test  cr iter ion  is the leak ra te. A ra te below 150 nL/min  for  each  
actua tor  indica tes a  successfu l, or  “passed” test . Other  a spect s of the t est  tha t  
determine pass/fa il include percen t  of st roke to a t t a in  pressure and plunger  
t r avel limit s.
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Example: If the pr imary actua tor  must  in take solven t  to ma in ta in  constan t  
pressure while the accumulator  is under  t est , an  accumula tor  fa ilu re is 
t r iggered, the resu lt  of excessive back-leakage th rough  the ou t let  check va lve.

Repairing leaks

To repair leaks:

1. Before doing anyth ing else, inspect  a ll fit t ings. If you  cannot  iden t ify a  
leak among them, inspect  the check va lves and pump sea ls.

2. Review the messages tha t  appear  in  the Resu lt s pane of the test .
Tip: These messages may help iden t ify the source of the problem.

3. Fa ilu re of the accumula tor  test  suggest s the following elements shou ld 
be examined: 
• Out let  check va lve
• Accumula tor  plunger  and h igh  pressure pump sea l
• Tubing between  the accumula tor  and accumula tor  pressure 

t r ansducer
• Tubing between  the accumula tor  pressure t r ansducer  and ven t  

va lve
• Vent  va lve rotor

4. A fa iling pr imary t est  r esu lt  suggests the following elements shou ld be 
examined: 
• In let  check va lve
• Pr imary plunger  and h igh  pressure pump sea l
• Tubing between  the pr imary and pr imary pressure t ransducer
• Tubing between  the pr imary pressure t r ansducer  and ou t let  check 

va lve

If you  a re unable to resolve a  dynamic leak t est  fa ilu re, con tact  Water s 
Techn ica l Service.



Binary solvent manager troubleshooting 7-57

Displaying the binary solvent manager’s rear panel interface 
connections

You can  use the ACQUITY UPLC Console to determine the st a tus of 
inpu t /ou tpu t  signa l connect ions on  the rea r  panel of the bina ry solvent  
manager . The ACQUITY UP LC Console display gives you  a  rea l-t ime st a tus of 
the inst rument ’s signal connect ions. A green  LED indica tes a  signa l cable is 
connected to the termina l. A red LED indica tes no signa l cable is connected to 
the termina l.

To display rear panel interface connections:

1. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree.

2. In  the bina ry solven t  manager  in format ion  window, click Troubleshoot  > 
Rear  Panel. The Binary Solven t  Manager  Rear  Panel dia log box 
appear s.

Binary Solvent Manager Rear Panel dialog box
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The following t able descr ibes the bina ry solven t  manager  I/O connect ions.

Analog-out/event-in connections

Signal connection Description

Auxilia ry 1 (In ) Reserved for  fu tu re use.
Auxilia ry 2 (In ) Reserved for  fu tu re use.
Run  Stopped (Out ) Indica tes the bina ry solven t  manager  has ceased 

opera t ion  because of an  er ror  condit ion  or  oper-
a tor  request .

Switch  1 (Out) Used to send t ime-based con tact  closure signa ls 
to externa l devices.

0−2V Ana log 1 (Out) Ana log char t  ou tpu t  funct iona lity.
Gradien t  (In ) In it ia tes the pumps to begin  gradien t  opera t ion  

by either  con tact  closure inpu t  or  0-volt  inpu t .
Stop F low (In ) Stops the flow from the bina ry solven t  manager  

when  an  er ror  condit ion  or  ha rdware fa ilu re 
occurs.

Switch2 (Out ) Used to send t ime-based con tact  closure signa ls 
to externa l devices.

Switch  3 (Out) Used to send t ime-based con tact  closure signa ls 
to externa l devices.

0−2V Ana log 2 (Out) Output s the analog signa l to a  device such  as an  
in tegra tor  or  st r ip-char t  r ecorder . You  can  select  
one of the following signa ls a s the cha r t  ou t  
signa l:
• F low ra te
• System pressure
• Composit ion  (%A, %B)
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Changing the rear panel interface connections
Via  the rea r  panel display, you can  open  and close cer ta in  ou tpu t  connect ions. 
Th is can  be usefu l when  you  need to sta r t  or  stop an  in ject ion  or  t roubleshoot  
system connect ivity.

To change the solvent manager rear panel interface connections:

1. In  the ACQUITY UPLC Console, select  Bina ry Solven t  Manager  from 
the system t ree.

2. In  the bina ry solven t  manager  in format ion  window, click Troubleshoot  > 
Rear  Panel.

3. In  the Binary Solvent  Manager  Rear  Panel dia log box, loca te a  signa l 
connect ion  with  an  Out  label, and then  click the red or  green  LED. The 
ou tpu t  signa l for  the selected signal connect ion  indica tes whether  it  is 
opened  or  closed .

 Chart-out signal conditions

Signal Parameter Setting at 0 
Volts (Minimum)

Parameter Setting at 
2.000 Volts (Maximum)

Flow Rate 0.000 mL/min 2 mL/min
System Pressure –345 kPa (–3.45 ba r , 

–50 psi)
103421 kPa  (1034 ba r , 
15000 psi)

Composit ion 0.0% 100.0%
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Sample manager troubleshooting

Power LED
The power  LED, on  the left  side of the sample manager ’s fron t  panel, indica tes 
when  the inst rument  is powered-on  or  powered-off. It  is st eady green  when  
the inst rument  is working proper ly.

Run LED
The run  LED, to the r igh t  of the power  LED, indica tes the run  st a tus.

Sample manager run LED indications

LED mode and color Description

Unlit Indica tes the sample manager  is cur ren t ly idle.
Steady green Indica tes the sample manager  is opera t ing 

normally, a t t empt ing to complete any 
ou tstanding samples or  diagnost ic r equest s. 
When  sample and diagnost ic r equests a re 
fin ished, the LED returns to the un lit  sta t e.

F lash ing green Indica tes the system is wait ing for  an  inst rument  
to r each  opera t iona l condit ion  (for  example, 
wa it ing for  the column hea ter  to r each  it s set  
poin t ).

F lash ing red Indica tes a  ser ious er ror  tha t  prevent s fu r ther  
opera t ion . In format ion  about  the er ror  can  be 
found in  the ACQUITY UPLC Console.

Steady red Indica tes a  ser ious fa ilu re with in  the sample 
manager  tha t  preven ts fu r ther  opera t ion . Call 
Water s Techn ica l Service (see page 7-4).
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Sample manager troubleshooting

Symptom Possible cause Corrective action

Both  LEDs un lit No power 1. Inspect  line cord 
connect ions.

2. Test  elect r ica l ou t let  
for  power .

Open  (spen t ) or  defec-
t ive fuse

Replace fuse (see 
page 6-59).

Fans do not  run Sample manager  not  
plugged in

Ensure sample 
manager  is plugged in .

Power  supply fan  
wir ing or  motor  
problem

1. Reset  the sample 
manager  via  con t rol 
panel or  ACQUITY 
UPLC Console.

2. If the problem 
persist s, power -off 
and power -on  aga in .

3. If the problem 
persist s, ca ll Waters 
Techn ica l Service 
(see page 7-4).

Power  supply not  
working

1. Reset  the sample 
manager  via  the 
con t rol panel or  
ACQUITY UPLC 
Console.

2. If the problem 
persist s, power -off 
and power -on  aga in .

3. If the problem 
persist s, ca ll Waters 
Techn ica l Service 
(see page 7-4).
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Alarm messages

To clear alarm messages:

1. Follow the cor rect ive act ion  in  th is t able, and reset  the sample manager  
via  the con t rol panel or  ACQUITY UPLC Console.

2. If the a la rm message st ill appears on  the ACQUITY UPLC Console a fter  
you  reset  the sample manager , r eboot  the sample manager . If the a la rm 
message per sists, con tact  Water s Techn ica l Service.

Sample compar tment  
freezes

Sample compar tment  
door  opened too 
frequen t ly

1. Defrost  sample 
manager , then  
choose a  sample 
compar tment  
t empera tu re 4 °C 
(39.2 °F) or  grea ter  
(see page 6-29).

2. Min imize sample 
door  access.

Alarm message abbreviations

Abbreviation Explanation

h/w Hardware
SN Ser ia l number
sw Software

Sample manager troubleshooting (Continued)

Symptom Possible cause Corrective action
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The following t able list s the sample manager  a la rm messages and their  
resolu t ions.

Sample manager alarm messages

Message Resolution

Air  sensor  ca libra t ion  h /w 
fault

Possible cause: Air  in  system.
Resolu t ion : P r ime sample manager  (see 
page 3-16).
Possible cause: Damaged volume detect ion 
device tube.
Resolu t ion :
1. Inspect  volume detect ion  device tube for  

damage.
2. Replace if necessa ry.
Possible cause: Damaged volume detect ion 
device elect r ica l line.
Resolu t ion :
1. Inspect  volume detect ion  device cable for  

damage.
2. Replace if necessa ry.

Air  sensor  ca libra t ion  ou t  
of range (va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Air  sensor  volume not  
ca libra ted

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Ambien t  t empera tu re 
range er ror  (va lue)

Set  room tempera tu re to opera t ional tempera-
tu re range. See the t able t it led “Sample 
manager  environmenta l specifica t ions” on  
page B-7.
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Bat tery backed file system 
reset  (va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Ba t tery backed memory 
h /w fa ilu re

Explana t ion : The ba t t ery backed memory got  
corrupted and reset  to defau lt  va lues.
Probable causes:
• Ba t tery fa ilure
• Elect ron ics fa ilu re
Resolu t ion :
1. Reset  the sample manager  via  the con t rol 

panel or  ACQUITY UP LC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Column hea ter  over  
t empera tu re or  h /w fau lt  
(va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Column hea ter /cooler  over  
t empera tu re or  h /w fau lt  
(va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Column tempera tu re 
range er ror  (va lue)

Explana t ion : The inst rument  is unable to reach  
the set  poin t  t empera tu re or  the set  poin t  is ou t  
of r ange.
1. Reset  the sample manager  via  the con t rol 

panel or  ACQUITY UP LC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Column tempera tu re 
sensor  h /w fau lt  (va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Diagnost ic t est  in ter -
rupted by user

Displayed for  in format ion  on ly.

Drawing sample ra te 
excessive (va lue)

Possible cause: Rest r ict ion  in  sample needle, 
sample loop, a ir  sensor , or  the draw ra te is too 
h igh .
Resolu t ion : Set  a  lower  draw ra te.

eCord connected Displayed for  in format ion  on ly.
eCord da ta  inva lid 1. Detach  eCord column ch ip holder  from the 

receptacle on  the side of the column hea ter , 
and then  rea t tach  it .

2. Replace the column.
eCord disconnected Displayed for  in format ion  on ly.
eCord dr iver  h /w fau lt 1. Reset  the sample manager  via  the con t rol 

panel or  ACQUITY UP LC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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eCord h /w fau lt 1. Ensure the eCord column ch ip holder  is 
a t tached to the r eceptacle on  the side of the 
column hea ter .

2. If the a la rm persist s, reset  the sample 
manager  via  the con trol panel or  ACQUITY 
UPLC Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

eCord not  presen t 1. At tach  the eCord column ch ip holder  to the 
r eceptacle on  the side of the column hea ter  
(see page 2-31).

2. Disable the eCord column ch ip requ irement  
via  the ACQUITY UPLC Console.

eCord sw fau lt 1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Fa iled to ca libra te system 
volume

Possible cause: Air  in  system.
Resolu t ion :
1. Pr ime sample manager  (see page 3-16).
2. Character ize sample needle and sample loop 

volumes (see page 3-21).
Possible cause: Damaged volume detect ion 
device tube.
Resolu t ion :
1. Inspect  volume detect ion  device tube for  

damage.
2. Replace if necessa ry.
3. Check a ll fit t ings.
Possible cause: Incorrect  sample needle or  
sample syr inge configured.
Resolu t ion : Change configura t ion  on  the 
ACQUITY UPLC Console.
Possible cause: Damaged sample needle or  
sample loop.
Resolu t ion :
1. Inspect  sample needle and sample loop for  

damage.
2. Replace if necessa ry.
Possible cause: Excessive draw ra te.
Resolu t ion : Set  up a  method with  a  lower  draw 
ra te. For  deta ils, see Em power on line Help  or  
MassL ynx on line Help.

Fuse h /w fau lt 1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Genera l fa ilu re 1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Home and/or  pla te sensors 
h /w fau lt

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Home and/or  reference 
sensors h /w fau lt

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

In ject ion  coun t  exceeded 
(va lue)

Explana t ion : Displayed for  in format ion  on ly.
Resolu t ion :
1. En ter  a  h igher  in ject ion  coun t  (see page 6-7).
2. If the a la rm  persist s, per form schedu led 

main tenance.
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
In ject ion  va lve home h /w 
fault

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution



Sample manager troubleshooting 7-69

In ject ion  va lve move h /w 
fault

Resolu t ion :
1. Inspect  the in ject ion  va lve pod and ensure it  

is securely fast ened to the va lve dr ive.
2. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Loop ca libra t ion  ou t  of 
r ange (va lue)

Possible cause: Air  in  system.
Resolu t ion :
1. Pr ime the sample manager  (see page 3-16).
2. Character ize sample needle and sample loop 

volumes (see page 3-21).
Possible cause: Clogged or  kinked sample 
needle, in ject ion  va lve, or  sample loop.
Resolu t ion :
1. Inspect  sample needle and sample loop for  

damage.
2. Replace if necessa ry.
3. Check in jector , t ransducer , meter ing syr inge 

va lve, and sample syr inge.
Possible cause: Damaged volume detect ion 
device tube.
Resolu t ion :
1. Inspect  volume detect ion  device tube for  

damage.
2. Replace if necessa ry.
Possible cause: Incorrect  sample loop, sample 
needle, or  sample syr inge configured.
Resolu t ion : Change configura t ion  on  the 
ACQUITY UPLC Console.
Possible cause: Excessive draw ra te.
Resolu t ion : Set  up a  method with  a  lower  draw 
ra te. For  deta ils, see Em power on line Help  or  
MassL ynx on line Help.

Sample manager alarm messages (Continued)

Message Resolution
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Loop volume not  
ca libra ted

Possible cause: Change in  configura t ion  and/or  
loop not  cha racter ized.
Resolu t ion :
1. Character ize sample needle and sample loop 

volumes (see page 3-21).
2. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Missing/wrong pla t e or  
via l

1. Ensure tha t  the via l is in  the cor rect  posit ion .
2. Check if correct  pla te is selected and if the 

ANSI version  of the pla te is selected.
3. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

4. If the a la rm persists, power -off and power -on  
aga in .

5. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Modified SN Displayed for  in format ion  on ly. No act ion  is 
r equ ired.

Sample manager alarm messages (Continued)

Message Resolution
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Needle ca libra t ion  ou t  of 
r ange (va lue)

Possible cause: Air  in  system.
Resolu t ion :
1. Pr ime the sample manager  (see page 3-16).
2. Character ize sample needle and sample loop 

volumes (see page 3-21).
Possible cause: Clogged or  damaged sample 
needle, in ject ion  va lve, or  sample loop.
Resolu t ion :
1. Inspect  sample needle and sample loop for  

damage.
2. Replace if necessa ry.
3. Check a ll fit t ings.
Possible cause: Damaged volume detect ion 
device tube.
Resolu t ion :
1. Inspect  volume detect ion  device tube for  

damage.
2. Replace if necessa ry.
Possible cause: Incorrect  sample needle 
configured.
Resolu t ion : Change sample needle configura t ion  
on  the ACQUITY UPLC Console.
Possible cause: Incorrect  sample loop, sample 
needle, or  sample syr inge configured.
Resolu t ion : Change configura t ion  on  the 
ACQUITY UPLC Console.
Possible cause: Excessive draw ra te.
Resolu t ion : Set  up a  method with  a  lower  draw 
ra te. For  deta ils, see Em power on line Help  or  
MassL ynx on line Help.

Sample manager alarm messages (Continued)

Message Resolution
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Needle volume not  
ca libra ted

Possible causes:
• Change in  configura t ion .
• Needle and/or  loop not  cha racter ized.
Resolu t ion :
1. Character ize sample needle and sample loop 

volumes (see page 3-21).
2. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

P la te presen t , no pla te 
expected

Remove pla te from sample manager .

Power  supply fan  h /w fau lt 1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Power  supply h /w fau lt  
(va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Sample flu idics h igh  pres-
sure limit  (va lue)

Possible cause: Clogged flu id line (volume detec-
t ion  device, sample loop, sample needle, 
in terna l va lve passages).
Resolu t ion :
1. Check for  kinked or  crushed tubing (volume 

detect ion  device, sample loop, and sample 
needle).

2. Replace damaged tubing.
3. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

4. If the a la rm persists, power -off and power -on  
aga in .

5. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample hea ter /cooler  over  
t empera tu re or  h /w fau lt  
(va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample Manager  door  
closed dur ing defrost

Open  sample manager  door .

Sample Organ izer  door  
closed dur ing defrost

Open  sample organ izer  door .

Sample manager alarm messages (Continued)

Message Resolution
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Sample Organ izer  t emper -
a tu re range er ror  (va lue)

Possible cause: The sample organ izer  can’t  
r each  the low set  poin t  t empera tu re.
Resolu t ion :
1. Ensure the ambien t  t empera tu re is st able.
2. Defrost  the sample compar tment  (see 

page 6-29).
Possible cause: The sample organ izer  can’t  
r each  the h igh  set  poin t  t empera tu re.
Resolu t ion : Ca ll Water s Techn ica l Service (see 
page 7-4).

Sample pressure low 
(va lue): possibly no wash  
solven t  or  needle damaged

Possible cause: Wash  solven ts low or  empty.
Resolu t ion : Refresh  wash  solvent s and pr ime 
the sample manager .
Possible cause: Damaged sample needle.
Resolu t ion : Run  “Change Needle” diagnost ic 
and inspect  sample needle for  damage. Replace 
if damaged.
Possible cause: Loose plumbing connect ion  or  
leaking in ject ion  sea l.
Resolu t ion : Ver ify fit t ings and fer ru les a re t igh t  
and replace if necessa ry.
Possible cause: P ressure regu la tor  ou t  of range 
(low).
Resolu t ion : Ca ll Water s Techn ica l Service (see 
page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Sample pressure sensor  
h /w fau lt  (va lue)

Possible cause:
1. No power  to t r ansducer ; loose elect r ica l 

connect ion .
2. Transducer  malfunct ion.
Resolu t ion :
1. Reset  the sample manager  via  the con t rol 

panel or  ACQUITY UP LC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Sample syr inge h /w lost  
steps (va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample syr inge home h /w 
fault

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample syr inge move h /w 
fault

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Sample syr inge move to 
sensor  h /w fau lt

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample tempera tu re 
range er ror  (va lue)

Possible cause: The sample organ izer  can’t  
r each  the low set  poin t  t empera tu re.
Resolu t ion :
1. Ensure the ambien t  t empera tu re is st able.
2. Defrost  the sample compar tment  (see 

page 6-29).
Possible cause: The sample organ izer  can’t  
r each  the h igh  set  poin t  t empera tu re.
Resolu t ion : Ca ll Water s Techn ica l Service (see 
page 7-4).

Sample tempera tu re 
sensor  h /w fau lt  (va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample va lve home h /w 
fault

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample va lve move h /w 
fault

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Tempera tu re con t roller  
wa tchdog t ime-ou t

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Wash  syr inge h /w lost  
steps (va lue)

1. Open  the flu idics drawer , examine the wash  
syr inges for  damage, and replace if necessa ry 
(see page 6-53).

2. If the a la rm persist s, reset  the sample 
manager  via  the con trol panel or  ACQUITY 
UPLC Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Wash  syr inge home h /w 
fault

1. Open  the flu idics drawer , examine the wash  
syr inges for  damage, and replace if necessa ry 
(see page 6-53).

2. If the a la rm persist s, reset  the sample 
manager  via  the con trol panel or  ACQUITY 
UPLC Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Wash syr inge move h /w 
fault

1. Open  the flu idics drawer , examine the wash  
syr inges for  damage, and replace if necessa ry 
(see page 6-53).

2. If the a la rm persist s, reset  the sample 
manager  via  the con trol panel or  ACQUITY 
UPLC Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Wash  syr inge move to 
sensor  h /w fau lt

1. Open  the flu idics drawer , examine the wash  
syr inges for  damage, and replace if necessa ry 
(see page 6-53).

2. If the a la rm persist s, reset  the sample 
manager  via  the con trol panel or  ACQUITY 
UPLC Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

X & Y axes not  ca libra ted Ca libra te the XYZ mechan ism (see page 2-47).
X-axis h /w lost  st eps 
(va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

X-axis home h /w fau lt 1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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X-axis move h /w fau lt 1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Y-axis h /w lost  st eps 
(va lue)

1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Y-axis home h /w fau lt 1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Y-axis move h /w fau lt 1. Reset  the sample manager  via  the con t rol 
panel or  ACQUITY UP LC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Z-axis h /w lost  steps 
(va lue)

1. Ensure the sample needle a ssembly is 
proper ly insta lled (see page 6-30).

2. Ensure the pla te dimensions a re defined 
correct ly.

3. Ensure the XYZ ca libra t ions a re cor rect .
4. Inser t  the cor rect  pla te.
5. Ensure the pla te is inser ted cor rect ly (see 

page 3-22).
6. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

7. If the a la rm persists, power -off and power -on  
aga in .

8. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Z-axis home h /w fau lt 1. Ensure the sample needle a ssembly is 
proper ly insta lled (see page 6-30).

2. Ensure the pla te dimensions a re defined 
correct ly.

3. Ensure the XYZ ca libra t ions a re cor rect .
4. Inser t  the cor rect  pla te.
5. Ensure the pla te is inser ted cor rect ly (see 

page 3-22).
6. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

7. If the a la rm persists, power -off and power -on  
aga in .

8. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Z-axis move h /w fau lt 1. Ensure the sample needle a ssembly is 
proper ly insta lled (see page 6-30).

2. Ensure the pla te dimensions a re defined 
correct ly.

3. Ensure the XYZ ca libra t ions a re cor rect .
4. Inser t  the cor rect  pla te.
5. Ensure the pla te is inser ted cor rect ly (see 

page 3-22).
6. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

7. If the a la rm persists, power -off and power -on  
aga in .

8. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Z-axis not  ca libra ted 1. Character ize the needle sea l (see page 6-41).
2. Ensure the pla te dimensions a re defined 

correct ly.
3. Ensure the XYZ ca libra t ions a re cor rect .
4. Inser t  the cor rect  pla te.
5. Ensure the pla te is inser ted cor rect ly (see 

page 3-22).
6. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

7. If the a la rm persists, power -off and power -on  
aga in .

8. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Zp-axis h /w needle lost  
steps (va lue)

1. Ensure the sample needle a ssembly is 
proper ly insta lled (see page 6-30).

2. Ensure the pla te dimensions a re defined 
correct ly.

3. Ensure the XYZ ca libra t ions a re cor rect .
4. Inser t  the cor rect  pla te.
5. Ensure the pla te is inser ted cor rect ly (see 

page 3-22).
6. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

7. If the a la rm persists, power -off and power -on  
aga in .

8. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Zp-axis home h /w fau lt 1. Ensure the sample needle a ssembly is 
proper ly insta lled (see page 6-30).

2. Ensure the pla te dimensions a re defined 
correct ly.

3. Ensure the XYZ ca libra t ions a re cor rect .
4. Inser t  the cor rect  pla te.
5. Ensure the pla te is inser ted cor rect ly (see 

page 3-22).
6. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

7. If the a la rm persists, power -off and power -on  
aga in .

8. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Performing the sample syringe leak test
The sample syr inge leak t est  checks for  leaks in  the pa th  between  the sample 
syr inge and the in ject ion  va lve.

Tip: The sample syr inge leak test  is not  r ecommended as a  qua lifica t ion  test . 
You  should perform th is t est  on ly if you  a re exper iencing per formance 
problems with  the sample manager .

To perform the sample syringe leak test:

1. Make su re tha t  a ll the fit t ings on  the sample manager  a re t igh t .
Recommendation: P r ime the sample syr inge th ree t imes before st a r t ing 
the sample syr inge leak test .

2. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

3. Click  Main ta in  > Leak Test  > Sample syr inge (st a t ic).

4. Click Sta r t . The test  t ime appears in  the Run  Time ba r  graph .

5. When  the test  ends, the Resu lts pane appears.

Zp-axis move h /w fau lt 1. Ensure the sample needle a ssembly is 
proper ly insta lled (see page 6-30).

2. Ensure the pla te dimensions a re defined 
correct ly.

3. Ensure the XYZ ca libra t ions a re cor rect .
4. Inser t  the cor rect  pla te.
5. Ensure the pla te is inser ted cor rect ly (see 

page 3-22).
6. If the a la rm persist s, reset  the sample 

manager  via  the con trol panel or  ACQUITY 
UPLC Console.

7. If the a la rm persists, power -off and power -on  
aga in .

8. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample manager alarm messages (Continued)

Message Resolution
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Performing the wash syringe leak test
The wash  syr inge leak test  checks for  leaks in  the path  between  the weak and 
st rong wash  syr inges and the in ject ion  va lve.

Tip: The wash  syr inge leak t est  is not  recommended as a  qua lifica t ion  t est . 
You  should perform th is t est  on ly if you  a re exper iencing per formance 
problems with  the sample manager .

To perform the wash syringe leak test:

1. Make su re tha t  a ll the fit t ings on  the sample manager  a re t igh t .
Recommendation: Per form a  pr ime before st a r t ing the wash  syr inge 
leak t est .

2. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

3. Click  Main ta in  > Leak Test  > Wash  syr inge (st a t ic).

4. Click Sta r t . The test  t ime appears in  the Run  Time ba r  graph .

5. When  the test  ends, the Resu lts pane appears.

Performing the needle seal leak test
The needle sea l leak test  determines whether  sea l leaks exist  in  the pa th  
between  the weak wash  and sample syr inges.

Tip: The needle sea l leak t est  is not  recommended as a  qua lifica t ion  t est . You  
shou ld per form th is test  on ly if you  a re exper iencing per formance problems 
with  the sample manager .

To perform the needle seal leak test:

1. Make su re tha t  a ll the fit t ings on  the sample manager  a re t igh t .
Recommendation: Per form a  pr ime before st a r t ing the needle sea l leak 
test .

2. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

3. Click  Main ta in  > Leak Test  > Needle sea l (sta t ic).

4. Click Sta r t . The test  t ime appears in  the Run  Time ba r  graph .
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5. When  the test  ends, the Resu lts pane appears.

Repairing leaks

To repair leaks:

1. When  a  leak t est  fa ils in  the sample manager , inspect  the sample 
manager  for  leaks and t igh ten  fit t ings or  syr inges where leaks a re seen .

2. If the leak t est  st ill fa ils, con tact  Water s Techn ica l Service.

Displaying the sample manager’s rear panel interface 
connections

You can  use the ACQUITY UPLC Console to determine the st a tus of 
inpu t /ou tpu t  signa l connect ions on  the rea r  panel of the sample manager . The 
ACQUITY UPLC Console display gives a  rea l-t ime sta tus of the inst rument ’s 
signa l connect ions. A green  LED indicates a  signa l cable is connected to the 
termina l. A red LED indica tes no signa l cable is connected to the t ermina l.

To display rear panel interface connections:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.
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2. In  the sample manager  in format ion  window, click Troubleshoot  > Rear  
Panel. The Sample Manager  Rear  Panel dia log box appears.

Sample Manager Rear Panel dialog box

The following t able descr ibes the sample manager  I/O connect ions.

 Analog-out/event-in connections

Signal connections Description

In ject  Sta r t  (Out ) Indica tes tha t  an  in ject ion  has st a r ted.
Auxilia ry (In ) Reserved for  fu tu re use.
In ject  Hold (In ) Inpu t  signa ls from other  system inst ruments to 

delay the in ject ion .
0−2V Ana log 2 (Out) Char t  ou tpu t  funct iona lity.
Switch  1 (Out) Used to send t ime-based con tact  closure signa ls 

to externa l devices.
Switch  2 (Out) Used to send t ime-based con tact  closure signa ls 

to externa l devices.
Switch  3 (Out) Used to send t ime-based con tact  closure signa ls 

to externa l devices.
Switch  4 (Out) Used to send t ime-based con tact  closure signa ls 

to externa l devices.
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Changing rear panel interface connections
Via  the rea r  panel display, you can  open  and close cer ta in  ou tpu t  connect ions. 
Open ing or  closing ou tpu t  connect ions can  be useful when  you need to st a r t  or  
stop an  in ject ion  or  t roubleshoot  system connect ivity.

To change sample manager rear panel interface connections:

1. In  the ACQUITY UPLC Console, select  Sample Manager  from the 
system t ree.

2. In  the sample manager  in format ion  window, click Troubleshoot  > Rear  
Panel.

3. In  the Sample Manager  Rear  P anel dia log box, loca te a  signa l connect ion  
with  an  Out  label, and then  click the red or  green  LED. The ou tpu t  
signa l for  the selected signa l connect ion  indica tes whether  it  is opened 

 or  closed .

Run  Stopped (Out ) Indica tes tha t  the sample manager  stopped oper -
a t ion  because of an  er ror  condit ion  or  an  opera tor  
r equest  (clicking Stop F low bu t ton , for  example).

 Analog-out/event-in connections (Continued)

Signal connections Description
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Sample organizer troubleshooting

Power LED
The power  LED, on the left  side of the sample organ izer’s fron t  panel, 
indica tes when the inst rument  is powered-on  or  powered-off. It  is st eady green  
when  the inst rument  is working proper ly.

Run LED
The run  LED, to the r igh t  of the power  LED, indica tes the run  st a tus.

Sample organizer run LED indications:

LED mode and color Description

Unlit Indica tes the sample organ izer  is cur ren t ly idle.
Steady green Indica tes the sample organ izer  is opera t ing 

normally, a t t empt ing to complete any 
ou tstanding samples or  diagnost ic r equest s. 
When  sample and diagnost ic r equests a re 
fin ished, the LED returns to the un lit  sta t e.

F lash ing green Indica tes the system is wait ing for  an  inst rument  
to r each  opera t iona l condit ion .

F lash ing red Indica tes a  ser ious er ror  tha t  prevent s fu r ther  
opera t ion . In format ion  about  the er ror  can  be 
found in  the ACQUITY UPLC Console.

Steady red Indica tes a  ser ious fa ilu re with in  the sample 
organ izer  tha t  preven ts fu r ther  opera t ion . Call 
Water s Techn ica l Service (see page 7-4).
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Sample organizer troubleshooting

Symptom Possible cause Corrective action

Both  LEDs un lit No power 1. Inspect  line cord 
connect ions.

2. Test  elect r ica l ou t let  
for  power .

Open  (spen t ) or  defec-
t ive fuse

Replace fuse (see 
page 6-78).

Fans do not  run Sample organ izer  not  
plugged in

Ensure sample organ izer  
is plugged in .

Power  supply fan  
wir ing or  motor  
problem

1. Reset  the sample 
organ izer  via  the 
sample manager  
con t rol panel or  
ACQUITY UPLC 
Console.

2. If the problem 
persist s, power -off 
and power -on  aga in .

3. If the problem 
persist s, ca ll Waters 
Techn ica l Service (see 
page 7-4).

Power  supply not  
working

1. Reset  the sample 
organ izer  via  the 
sample manager  
con t rol panel or  
ACQUITY UPLC 
Console.

2. If the problem 
persist s, power -off 
and power -on  aga in .

3. If the problem 
persist s, ca ll Waters 
Techn ica l Service (see 
page 7-4).
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Sample pla tes jam Nonconforming via l or  
microt it er  pla tes

Ensure tha t  a ll pla tes 
conform to ANSI 
standards.

Bad pla te sensor  fiber  
opt ic

Ca ll Water s Techn ica l 
Service (see page 7-4).

Incorrect  a lignment  of 
X and Y stops

Ca ll Water s Techn ica l 
Service (see page 7-4).

Sta r tup diagnost ics 
fa ilu re

In terna l problem with  
con t roller  boa rd, 
solven t  management  
system, or  sample 
management  system

1. Reset  the sample 
organ izer  via  the 
sample manager  
con t rol panel or  
ACQUITY UPLC 
Console.

2. If the problem 
persist s, power -off 
and power -on  aga in .

3. If the problem 
persist s, ca ll Waters 
Techn ica l Service (see 
page 7-4).

Sample organizer troubleshooting (Continued)

Symptom Possible cause Corrective action
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Alarm messages
The following t able list s the sample organ izer  a la rm messages and their  
resolu t ions.

To clear alarm messages:

1. Follow the correct ive act ion  in  th is table, and reset  the solven t  organ izer  
via  the con t rol panel or  ACQUITY UPLC Console.

2. If the a la rm message st ill appears on  the ACQUITY UPLC Console a fter  
you  reset  the sample organ izer , reboot  the sample organ izer . If the 
a larm message persist s, con tact  Water s Techn ica l Service.

Sample organizer alarm messages

Message Resolution

Air  pump t ime-ou t  ha rd-
ware fault

Explana t ion : A t ime-ou t  has occurred in  the a ir  
pump because it  has been  con t inuously 
pumping for  five minu tes withou t  r each ing the 
specified pressure 758 kPa  (7.6 ba r , 110 psi).
P robable causes:
• Broken  or  disconnected pipe
• Elect ron ics fa ilu re
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).
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Bat tery backed memory 
ha rdware fa ilu re

Explana t ion : The ba t t ery backed memory got  
corrupted and reset  to defau lt  va lues.
Probable causes:
• Ba t tery fa ilure
• Elect ron ics fa ilu re
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Compar tment  t empera -
tu re range er ror

Probable cause: The sample organ izer  door  is 
being opened too oft en .
Resolu t ion :
1. Ensure the ambien t  t empera tu re is st able.
2. Min imize the number  of t imes you  open  the 

sample organ izer  door .
Compar tment  t empera -
tu re sensor  ha rdware fau lt

Explana t ion : The compar tment  tempera tu re 
sensor  fa iled.
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

E thernet  cable 
disconnected

Resolu t ion : Check the E thernet  cable connec-
t ion  a t  the sample organ izer  and network 
switch . Reconnect  the cable.

Sample organizer alarm messages (Continued)

Message Resolution
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Fuse ha rdware fau lt : n Explana t ion : The fuse n  (n  specifies the fuse 
name) fa iled.
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Hea ter /cooler  over  t emper -
a tu re or  ha rdware fau lt

Explana t ion : The over-temperatu re sensor  has 
t r ipped.
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Lower  sample manager  
por t  too h igh  or  too low

Explana t ion : The lower  sample manager  por t  
loca t ion  is not  in  the specified range and is 
drooping too much  or  too lit t le.
Resolu t ion : Unscrew and make exact ly 
hor izon ta l.

Lower  sample manager  
t ransfer  shu t t le Home and 
Reference sensors both  
ON

Explana t ion : The sample manager  t r ansfer  
shu t t le home and reference sensors fa iled.
Probable causes:
• E lect ron ics fa ilu re
• Sensors fa ilu re (sensors or  cable)
Resolu t ion : Ca ll Water s Techn ica l Service (see 
page 7-4).

Sample organizer alarm messages (Continued)
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Lower  sample manager  
t ransfer  shu t t le homing 
er ror

Explana t ion : The sample organ izer  t r ansfer  
shu t t le homing fa iled.
Probable causes:
• E lect ron ics fa ilu re
• Sample organ izer  t ransfer  shu t t le home 

sensor  fa ilu re
• Pneumat ics pressure too low
Resolu t ion : Ca ll Water s Techn ica l Service (see 
page 7-4).

Lower  sample manager  
t ransfer  shu t t le move 
er ror

Explana t ion : The lower  sample manager  
t ransfer  shu t t le move fa iled.
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Organ izer  genera l fa ilu re 1. Reset  the sample organ izer  via  the sample 
manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

P la te a lready being 
processed in  the lower  
sample manager

Cause: An  a t t empt  was made to br ing a  pla te 
in to the lower  sample manager , when  there is 
a lr eady a  pla te presen t  there.
Resolu t ion : Ca ll Water s Techn ica l Service (see 
page 7-4).

P la te a lready presen t  on  
shelf <shelfNumber>

Cause: An  a t t empt  was made to place a  pla te on  
a  shelf where another  pla te is a lr eady present .
Resolu t ion : P lace the pla te on  a  differen t  shelf.

Sample organizer alarm messages (Continued)
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Pla te incor rect ly placed on  
a  shelf

Cause: A pla te is hanging ou t  of a  shelf.
Resolu t ion : Ensure the pla t e is posit ioned 
correct ly on  the shelf.

P la te presen t  on  lower  
sample manager  t r ansfer  
shu t t le

Cause: A pla te has been  detected on  the lower  
sample manager  t r ansfer  shu t t le dur ing a  scan .
Resolu t ion : Remove the pla te from the lower  
sample manager  t r ansfer  shu t t le.

Power  supply fan  ha rd-
ware fault

Explana t ion : The power  supply fan  has fa iled.
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Power  supply ha rdware 
fault

Explana t ion : the power  supply has fa iled.
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample organizer alarm messages (Continued)
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Sample organ izer  Z-axis 
move er ror

Explana t ion : The sample organ izer  Z-axis fa iled 
to move.
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample organ izer  door  
open

Probable causes:
• The door  is open  while t rying to invoke an  

opera t ion .
• An  opera t ion  was runn ing while the door  was 

opened.
Resolu t ion : Close the sample organ izer  door .

Sample organ izer  t ransfer  
shu t t le home and refer -
ence sensors both  ON

Explana t ion : The sample organ izer  t r ansfer  
shu t t le home and/or  reference sensors fa iled.
Probable causes:
• E lect ron ics fa ilu re
• Sensors fa ilu re (sensors or  cable)
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).
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Sample organ izer  t ransfer  
shu t t le homing er ror

Explana t ion : The sample organ izer  t r ansfer  
shu t t le homing fa iled.
Probable causes:
• E lect ron ics fa ilu re
• Sample organ izer  t ransfer  shu t t le home 

sensor  fa ilu re
• Pneumat ics pressure too low
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample organ izer  t ransfer  
shu t t le move er ror

Explana t ion : The sample organ izer  t r ansfer  
shu t t le move fa iled.
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).
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Sample organ izer  Z-axis 
Home and Reference 
sensors both  ON

Explana t ion : The sample organizer  Z-axis home 
and/or  r eference sensors fa iled.
Probable causes:
• E lect ron ics fa ilu re
• Sensors fa ilu re (sensors or  cable)
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample organ izer  Z-axis 
homing er ror

Explana t ion : The sample organ izer  Z-axis 
homing fa iled.
Probable causes:
• E lect ron ics fa ilu re
• Sample organ izer  Z-axis home sensor  fa ilu re
• Motor  fa ilu re
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).
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Sample organ izer  Z-axis 
move to AWAY posit ion  
er ror

Explana t ion : The sample organ izer  Z-axis cou ld 
not  complete a  move to the AWAY sensor .
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Sample organ izer  Z-axis 
move to lower  sample 
manager  por t  er ror

Explana t ion : The sample organ izer  Z-axis cou ld 
not  complete a  move to the lower  sample 
manager  por t .
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Shelf numbers not  
consecu t ive

Explana t ion : The shelf numbers a ssigned a t  the 
end of a  scan  a re not  consecu t ive.
Resolu t ion :
1. Check a ll shelves.
2. If the a la rm persist s, reset  the sample 

organ izer  via  the sample manager  con t rol 
panel or  ACQUITY UP LC Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).
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Tempera tu re con t rol 
t ime-ou t  ha rdware fau lt

Explana t ion : A t ime-ou t  occur red in  the t emper -
a tu re con t roller  wa tchdog.
Resolu t ion :
1. Reset  the sample organ izer  via  the sample 

manager  con trol panel or  ACQUITY UPLC 
Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Topmost  pla t e too t a ll Cause: The pla te on  the topmost  shelf in  the 
sample organ izer  is too t a ll, and it s heigh t  goes 
above the guard ra il located a t  tha t  slot .
Resolu t ion : Use a  shor ter  pla te or  move the top 
shelf down.

Sample organizer alarm messages (Continued)
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TUV detector troubleshooting

Power LED
The power  LED, on the left  side of the detector ’s fron t  panel, indica tes when  
the inst rument  is powered-on  or  powered-off. It  is steady green  when  the 
inst rument  is working proper ly.

Lamp LED
The lamp LED, to the r igh t  of the power  LED, indica tes the lamp st a tus.

Clearing bubbles from the flow cell

To clear bubbles from the flow cell:

1. Ensure the pressure regu la tor  a t  the ou t let  of the flow cell is in  place. If 
the pressure r egu la tor  has been  bypassed, ensure tha t  a  device tha t  
develops a  min imum of 1724 kPa  (17 ba r , 250 psi), but  not  grea ter  than  
6895 kPa  (69 ba r , 1000 psi), for  the given  flow ra te and mobile phase is 
placed downst ream from the detector .

TUV detector lamp LED indications

LED state Description

Unlit Indica tes the detector  lamp is ext inguished.
Steady green  color Indica tes the detector  is opera t ing normally.
F lash ing green  color Indica tes the detector  is in it ia lizing or  

ca libra t ing.
Steady red color Indica tes a  ser ious er ror  tha t  prevent s fu r ther  

opera t ion . In format ion  about  the er ror  can  be 
found in  the ACQUITY UPLC Console.

F lash ing red color Indica tes a  ser ious fa ilu re with in  the detector  
tha t  preven ts fur ther  opera t ion . Ca ll Waters 
Techn ica l Service (see page 7-4).
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2. Establish  liqu id flow th rough  the detector  flow cell with  degassed 
acetonit r ile or  methanol a t  a  flow ra te tha t  is an t icipa ted to be used for  
subsequen t  ana lysis.

TUV detector troubleshooting

Symptom Possible cause Corrective action

Analog ou tpu t  incor rect AUFS set t ing changed Reset  the AUFS 
set t ing.

Both  LEDs un lit No power 1. Inspect  line cord 
connect ions.

2. Test  elect r ica l ou t let  
for  power .

Open  or  defect ive fuse Replace fuse (see 
page 6-78).

Ca libra t ion or  energy 
er ror  on  sta r tup

No solven t  flowing 
th rough  flow cell
UV absorber  in  flow cell 

Make sure tha t  solven t  
is flowing th rough  the 
flow cell.
Ensure the mobile 
phase is t ransparen t  
(such  as wa ter ). 
F lush  the flow cell (see 
page 6-65).
Per form manua l 
ca libra t ion .

Communica t ion  
problems

Configura t ion  problem Check E thernet  
configura t ion . 

Improper  or  defect ive 
E thernet  cable

Replace the cable with  
a  sh ielded E thernet  
cable.
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Deuter ium lamp does 
not  ligh t ; lamp LE D is 
“off”, solid r ed, or  
fla sh ing red

Fau lty lamp Replace the lamp (see 
page 6-73).

Lamp not  plugged in P lug in  the lamp 
connector  (see 
page 6-73).

Bad lamp power  supply 
board

1. Reset  the TUV 
detector  via  the 
con t rol panel or  
ACQUITY UPLC 
Console.

2. If the problem 
persist s, power -off 
and power -on  aga in .

3. If the problem 
persist s, ca ll Waters 
Techn ica l Service 
(see page 7-4).

Lamp inpu t  shor ted in  
“off” posit ion

Inspect  the rea r  panel 
connect ions (see 
page 7-111) or  look for  a  
t imed even t  with in  a  
method (possibly 
programmed to ext in -
gu ish  the lamp).

No sample and refer -
ence energy; lamp LED 
is off, solid r ed, or  
fla sh ing red

Lamp burned out At tempt  to r eign it e the 
lamp. If it  fa ils to 
ign it e, r eplace the 
lamp.

Lamp ext ingu ished Ensure the lamp switch  
is in  the “on” posit ion .
Run  the Sample and 
Reference Energy diag-
nost ic (see page 3-37). 

TUV detector troubleshooting (Continued)

Symptom Possible cause Corrective action
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Alarm messages

To clear alarm messages:

1. Follow the cor rect ive act ion  in  th is t able, and reset  the detector  via  the 
con t rol panel or  ACQUITY UPLC Console.

2. If the a la rm message st ill appears on  the ACQUITY UPLC Console a fter  
you  reset  the detector , r eboot  the detector . If the a la rm message per sist s, 
con tact  Waters Techn ica l Service.

The following t able list s the TUV detector  a la rm messages and their  
resolu t ions.

Peak ou t  of r ange er ror  
a t  st a r t  up

Mobile phase absor -
bance too h igh ; or  a ir  
bubbles in  the flow cell

Ensure the mobile 
phase in  the flow cell 
does not  absorb above 
250 nm.
Ensure no a ir  bubbles 
a re in  the flow cell (see 
page 7-102).
Reca libra te the 
detector . 

Alarm message abbreviations

Abbreviation Explanation

A/D Analog to digita l conver ter
ADC Analog to digita l conver ter  
Mux Mult iplexer

TUV detector alarm messages

Message Resolution

Calibra t ion differ s x.xx 
257 nm. F lowcell bubbles 
possible. Try Ca libra te

Reca libra te the detector .

TUV detector troubleshooting (Continued)
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Calibra t ion differ s x.xx 
379 nm. F lowcell bubbles 
possible. Try Ca libra te

Reca libra te the detector .

Ca libra t ion differ s x.xx 
521 nm. F lowcell bubbles 
possible. Try Ca libra te

Reca libra te the detector .

Ca libra t ion not  found. 
Default s Set

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Ca libra t ion successfu l. 
Max nm devia t ion  since 
la st  ca libra t ion : x.xx

Displayed for  in format ion  on ly. No act ion  is 
r equ ired.

Ca libra t ion unsuccessfu l. 
257 Peak ou t  of r ange. 
F lowcell Bubbles?

1. F lush  the flow cell (see page 6-65).
2. Power  the TUV detector  off and on  aga in .

Ca libra t ion unsuccessfu l. 
379 Peak ou t  of r ange. 
F lowcell Bubbles?

1. F lush  the flow cell (see page 6-65).
2. Power  the TUV detector  off and on  aga in .

Ca libra t ion unsuccessfu l. 
521 Peak ou t  of r ange. 
F lowcell Bubbles?

1. F lush  the flow cell (see page 6-65).
2. Power  the TUV detector  off and on  aga in .

Communica t ion  fa ilu re. 
Reference or  Sample A/D.

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

TUV detector alarm messages (Continued)
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Configura t ion  not  found. 
Default s Set

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Dark cur ren t . Reference 
Dark too h igh

Close the detector  door .

F ilter  in it ia liza t ion  
fa ilu re. E rbium posit ion

1. Clea r  bubbles from the flow cell (see 
page 7-102).

2. Power  the TUV detector  off and on  aga in .
F ilter  in it ia liza t ion  
fa ilu re. No filt er s found

1. Clea r  bubbles from the flow cell (see 
page 7-102).

2. Power  the TUV detector  off and on  aga in .
F ilter  in it ia liza t ion  
fa ilu re. No reference 
energy

1. Clea r  bubbles from the flow cell (see 
page 7-102).

2. Power  the TUV detector  off and on  aga in .
F ilter  in it ia liza t ion  
fa ilu re. Order  filt er  
posit ion

1. Clea r  bubbles from the flow cell (see 
page 7-102).

2. Power  the TUV detector  off and on  aga in .
F ilter  in it ia liza t ion  
fa ilu re. Shu t ter  posit ion

1. Clea r  bubbles from the flow cell (see 
page 7-102).

2. Power  the TUV detector  off and on  aga in .
Gra t ing in it ia liza t ion  
fa ilu re. Backlash  too h igh . 
F lowcell Bubbles? Try Ca l.

1. Clea r  bubbles from the flow cell (see 
page 7-102).

2. Power  the TUV detector  off and on  aga in .
Gra t ing in it ia liza t ion  
fa ilu re. Missing/Bad 
Sensor

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

TUV detector alarm messages (Continued)

Message Resolution



7-108 Diagnostics and Troubleshooting

Lamp da ta  not  found. Life-
Time Defau lts Set

Probable cause: Defect ive ba t t ery on  CPU.
Resolu t ion :
1. Reset  the TUV detector  via  the con t rol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Lamp energy low. Replace the lamp (see page 6-73).
Lamp externa l inpu t  
conflict

Set  the inpu t  on  the rea r  panel so tha t  it  does 
not  conflict  with  the lamp command (see 
page 7-111).

Lamp fa ilu re 1. Try religh t ing the lamp.
2. If the a larm persist s, power  the TUV detector  

off and on  aga in .
3. If the a la rm  persist s, replace the lamp (see 

page 6-73).
Lamp ligh t ing fa ilu re 1. Try religh t ing the lamp.

2. If the a larm persist s, power  the TUV detector  
off and on  aga in .

3. If the a la rm  persist s, replace the lamp (see 
page 6-73).

Ligh t  Level Er ror . Air  in  
Cell? Try to Ca libra te

1. F lush  the flow cell (see page 6-65).
2. Power  the TUV detector  off and on  aga in .

Ligh t  Level Er ror . Ref. 
Sa tu ra ted. Cycle Power

1. F lush  the flow cell (see page 6-65).
2. Power  the TUV detector  off and on  aga in .

Lowered gain  to avoid 
sa tu ra t ion . Ref. Ligh t  
Level Increased

Displayed for  in format ion  on ly. Indica tes tha t  
flow cell bubbles were clea red. No act ion  is 
r equ ired.

Lowered gain  to avoid 
sa tu ra t ion . Sample Ligh t  
Level Increased

Displayed for  in format ion  on ly. Indica tes tha t  
flow cell bubbles were clea red. No act ion  is 
r equ ired.

TUV detector alarm messages (Continued)
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Method not  found. 
Default s Set

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Mux ADC Calibra t ion  
command fa ilu re

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Mux ADC defau lt  regist er  
er ror

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Mux ADC inpu t  select ion  
fa ilu re

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Mux ADC reset  command 
fa ilu re

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

TUV detector alarm messages (Continued)
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No in ter rupt  from preAmp 
board. Average Samples

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

No in ter rupt  from preAmp 
board. Lock. Cannot  
Cont inue

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

No in ter rupt  from preAmp 
board. Wait ing for  Da ta  in  
Dua l

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Peak not  found D2 656 
nm. F lowcell Bubbles? Try 
Ca libra te

1. F lush  the flow cell and ca libra te. (see 
page 6-65).

2. Power  the TUV detector  off and on  aga in .
3. If the a la rm  persist s, replace the lamp (see 

page 6-73).
Peak not  found xxx.x. 
Erbium 257 nm. F lowcell 
Bubbles? Try Calibra te 

F lush  the flow cell (see page 6-65).

Peak not  found xxx.x. 
Erbium 379 nm. F lowcell 
Bubbles? Try Calibra te 

F lush  the flow cell (see page 6-65).

Peak not  found xxx.x. 
Erbium 521 nm. F lowcell 
Bubbles? Try Calibra te 

F lush  the flow cell (see page 6-65).

TUV detector alarm messages (Continued)
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Displaying TUV detector rear panel interface connections
You can  use the ACQUITY UPLC Console to determine the st a tus of 
inpu t /ou tpu t  signa l connect ions on  the rea r  panel of the TUV detector . Th is 
display gives you  a  rea l-t ime st a tus of the inst rument ’s signa l connect ions. A 

Remote command receive 
while ca libra t ing -- Wait  
for  ca libra t ion  to complete

Displayed for  in format ion  on ly. No act ion  is 
r equ ired.

Scan  not  found. Default s 
Set

Probable cause: Ba t tery is dead.
Resolu t ion :
1. Reset  the TUV detector  via  the con t rol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
System cannot  r espond 1. Reset  the TUV detector  via  the con t rol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
System not  ca libra ted. Try 
to Ca libra te

Reca libra te the detector .

Th is is not  an  ACQUITY 
TUV persona lity ca rd

1. Reset  the TUV detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Wavelengths span 370nm. 
Order  F ilt er  not  in  use for  
nm: XXX

Displayed for  in format ion  on ly. No act ion  is 
r equ ired.

TUV detector alarm messages (Continued)

Message Resolution



7-112 Diagnostics and Troubleshooting

green  LED indica tes a  signa l cable is connected to the t ermina l. A red LED 
indica tes no signa l cable is connected to the t ermina l.

To display TUV detector rear panel interface connections:

1. In  the ACQUITY UPLC Console, select  TUV Detector  from the system 
t ree.

2. Click  Troubleshoot  > Rear  Panel. The TUV Detector  Rear  Panel dia log 
box appears.

TUV Detector Rear Panel dialog box

The following t able descr ibes the TUV detector  I/O connect ions.

 TUV detector analog-out/event-in connections

Signal connections Description

Analog 1 (Out ) Not  used.
Ana log 2 (Out ) Not  used.
Switch  1 (Out) Cont rolled by th reshold and t imed even t s.
Switch  2 (Out) Cont rolled by th reshold and t imed even t s.
In ject  Sta r t  (In ) Not  used.
Lamp Off (In ) When  t r iggered, it  ext ingu ishes the lamp.
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Changing the rear panel interface connections
Via  the rea r  panel display, you can  open  and close cer ta in  ou tpu t  connect ions. 
Open ing or  closing ou tpu t  connect ions can  be useful when  you need to st a r t  or  
stop an  in ject ion  or  t roubleshoot  system connect ivity.

To change TUV detector rear panel interface connections:

1. In  the ACQUITY UPLC Console, select  TUV Detector  from the system 
t ree.

2. In  the TUV detector  in format ion  window, click  Troubleshoot  > Rear  
Panel.

3. In  the TUV Detector  Rear  Panel dia log box, loca te a  signa l connect ion  
with  an  Out  label, and then  click the red or  green  LED. The ou tpu t  
signa l for  the selected signa l connect ion  indica tes whether  it  is opened 

 or  closed .

Char t  Mark (In ) When  t r iggered, causes both  ana log ou tpu t  
channels and the digit a l da ta  sen t  to the da ta  
system to increase their  va lue for  a  per iod of 
t ime.

Auto Zero (In ) Ca lcu la tes an  offset  va lue tha t , when  added to 
the sample signa l, makes the resu lt ing baseline 
signa l zero.

 TUV detector analog-out/event-in connections (Continued)

Signal connections Description
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PDA detector troubleshooting

Power LED
The power  LED, on the left  side of the detector ’s fron t  panel, indica tes when  
the inst rument  is powered-on  or  powered-off. It  is steady green  when  the 
inst rument  is working proper ly.

Lamp LED
The lamp LED, to the r igh t  of the power  LED, indica tes the lamp st a tus.

PDA detector lamp LED indications

LED state Description

Unlit Indica tes the detector  lamp is ext inguished.
Steady green  color Indica tes the detector  is opera t ing normally.
F lash ing green  color Indica tes the detector  is in it ia lizing or  

ca libra t ing.
Steady red color Indica tes a  ser ious er ror  tha t  prevent s fu r ther  

opera t ion . In format ion  about  the er ror  can  be 
found in  the ACQUITY UPLC Console.

F lash ing red color Indica tes a  ser ious fa ilu re with in  the detector  
tha t  preven ts fur ther  opera t ion . Ca ll Waters 
Techn ica l Service (see page 7-4).
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 PDA detector troubleshooting

Symptom Possible cause Corrective action

Both  LEDs un lit No power 1. Inspect  line cord 
connect ions.

2. Test  elect r ica l ou t let  
for  power .

Open  (spen t ) or  defec-
t ive fuse

Replace fuse (see the 
ACQUIT Y  UPLC 
Photod iode Array 
Detector Getting 
S tarted  Guide).

Change in  reference 
spect rum

Mobile phase con ta ins 
gas or  is con tamina ted

Prepare fresh  mobile 
phase and degas 
thoroughly.

Air  bubbles t r apped in  
flow cell

Resea t  and check a lign-
ment  of flow cell (see 
the ACQUIT Y  UPLC 
Photod iode Array 
Detector Getting 
S tarted  Guide).
F lush  the flow cell (see 
the ACQUIT Y  UPLC 
Photod iode Array 
Detector Getting 
S tarted  Guide), or  
apply sligh t  backpres-
sure on  the detector  
waste ou t let .
Ensure the backpres-
sure r egu la tor  is 
connected to the 
detector  waste ou t let .
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Detector  not  
r esponding to 
ACQUITY UPLC 
Console

Bad or  disconnected 
cable

Inspect  cable connec-
t ions, t igh ten  
connector s, or  r eplace 
cable.

Configura t ion  problem Check E thernet  config-
u ra t ion . For  deta ils, see 
Em power on line Help .

Shu t t er  fa ilu re message Shut ter  fa iled 1. Clea r  bubbles from 
the flow cell (see 
page 7-102).

2. Power  the PDA 
detector  off and on  
aga in .

Solven t  in  dra in  line Leak from flow cell 
gasket

Replace the flow cell 
(see the ACQUIT Y  
UPLC Photod iode 
Array Detector Getting 
S tarted  Guide).

Leak from flow cell 
in let  and ou t let  fit t ings

Check fit t ings for  over -
t igh ten ing or  
under t igh ten ing, and 
replace fit t ings if 
necessa ry.

Sta tus ligh t  blinks and 
lamp ligh t  is off

The detector  is runn ing 
confidence t ests

No cor rect ive act ion  
required. Wait  un t il 
t est s fin ish .

 PDA detector troubleshooting (Continued)

Symptom Possible cause Corrective action
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Sta tus ligh t  blinks and 
lamp ligh t  on

Fa iled st a r tup 
diagnost ics

Resea t  and check a lign-
ment  of flow cell (see 
the ACQUIT Y  UPLC 
Photod iode Array 
Detector Getting 
S tarted  Guide).
F lush  the flow cell (see 
the ACQUIT Y  UPLC 
Photod iode Array 
Detector Getting 
S tarted  Guide).

Dir ty flow cell causing 
shu t t er  diagnost ic to 
fa il

F lush  the flow cell (see 
the ACQUIT Y  UPLC 
Photod iode Array 
Detector Getting 
S tarted  Guide).

Insufficien t  energy 
reach ing photodiode 
a r ray because of a ir  
bubble

To preven t  a ir  bubbles 
from forming, check 
tha t  there is a  1- to 
2-foot  (30- to 60-cm) 
length  of 0.009-inch  
(0.23-mm) ID tubing 
connected to the 
detector  waste ou t let .

Weak lamp Replace the lamp (see 
the ACQUIT Y  UPLC 
Photod iode Array 
Detector Getting 
S tarted  Guide).

 PDA detector troubleshooting (Continued)

Symptom Possible cause Corrective action
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Alarm messages

To clear alarm messages:

1. Follow the cor rect ive act ion  in  th is t able, and reset  the detector  via  the 
con t rol panel or  ACQUITY UPLC Console.

2. If the a la rm message st ill appears on  the ACQUITY UPLC Console a fter  
you  reset  the detector , r eboot  the detector . If the a la rm message per sist s, 
con tact  Waters Techn ica l Service.

The following t able list s the PDA detector  a la rm  messages and their  
resolu t ions.

Alarm message abbreviations

Abbreviation Explanation

A/D Analog to digita l conver ter
ADC Analog to digita l conver ter  
Dsp Digita l signa l processing
HW Hardware
NV-RAM Non-vola t ile r andom access memory (backup up by a  

ba t tery)
Neg Nega t ive
PDA Photodiode a r ray
Pos Posit ive
Vcc Power  supply voltage

PDA detector alarm messages

Message Resolution

Alarm Dsp Transfer  
Fa iled

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).
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Auto exposure t ime too 
h igh

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Ca libra t ion successfu l Displayed for  in format ion  on ly. No act ion  is 
r equ ired.

Ca libra t ion unsuccessfu l F lush  the flow cell and repeat  ca libra t ion  (see 
the ACQUIT Y  UPLC Photod iode Array Detector 
Getting S tarted  Guide).

Command received while 
in it ia lizing. Unable to 
process

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Configura t ion  not  found, 
defau lts set

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Delt a  between  previous 
and curren t  t imestamp is 
incor rect

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

PDA detector alarm messages (Continued)

Message Resolution
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HW Communica t ions 
Fa ilu re, PDA Reference 
ADC

1. Check the E thernet  cable connect ion  a t  the 
PDA detector  and network switch . Reconnect  
the cable.

2. If the a la rm persist s, reset  the PDA detector  
via  the con t rol panel or  ACQUITY UPLC 
Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

HW Communica t ions 
Fa ilu re, PDA Sample ADC

1. Check the E thernet  cable connect ion  a t  the 
PDA detector  and network switch . Reconnect  
the cable.

2. If the a la rm persist s, reset  the PDA detector  
via  the con t rol panel or  ACQUITY UPLC 
Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

HW Communica t ions 
Fa ilu re, PDA Temp ADC

1. Check the E thernet  cable connect ion  a t  the 
PDA detector  and network switch . Reconnect  
the cable.

2. If the a la rm persist s, reset  the PDA detector  
via  the con t rol panel or  ACQUITY UPLC 
Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

PDA detector alarm messages (Continued)

Message Resolution
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HW Fa ilu re. F ilt er  F lag. 1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

HW Fa ilu re. Leak Refer -
ence A/D Fa ilu re

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

HW Fa ilu re. Leak Sample 
A/D Fa ilu re

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Lamp da ta  not  found, 
defau lts set

Probable cause: Ba t tery is dead.
Resolu t ion :
1. Reset  the PDA detector  via  the con t rol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Lamp energy low Replace the lamp (see the ACQUIT Y  UPLC 

Photod iode Array Detector Getting S tarted  
Guide).

PDA detector alarm messages (Continued)

Message Resolution
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Lamp externa l inpu t  
conflict

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Lamp fa ilu re 1. Try religh t ing the lamp.
2. If the a larm persist s, power  the TUV detector  

off and on  aga in .
3. If the a la rm  persist s, replace the lamp (see 

the ACQUITY  UPLC Photod iode Array 
Detector Getting S tarted  Guide).

Lamp hours coun ter  
exceeded

Replace the lamp (see the ACQUIT Y  UPLC 
Photod iode Array Detector Getting S tarted  
Guide).

Lamp ligh t ing fa ilu re 1. Try reign it ing the lamp.
2. If the a larm persist s, power  the TUV detector  

off and on  aga in .
3. If the a la rm  persist s, replace the lamp (see 

the ACQUITY  UPLC Photod iode Array 
Detector Getting S tarted  Guide).

Method not  found, 
defau lts set

Probable cause: Ba t tery is dead.
Resolu t ion :
1. Reset  the PDA detector  via  the con t rol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).

PDA detector alarm messages (Continued)

Message Resolution
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NV-RAM Bad 1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

PDA Dark Curren t  too 
High

Close the detector  door .

PDA Dark Curren t  too 
Low

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Power  Supply Fa ilu re. 24 
Volts on  Lamp Board

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Power  Supply Fa ilu re. 24 
Volts on  P ersona lityCard

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Power  Supply Fa ilu re. 
Neg. 15 Volts on  
Persona lity

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

PDA detector alarm messages (Continued)

Message Resolution
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Power  Supply Fa ilu re. 
Pos. 15 Volt s on  
Persona lity

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Power  Supply Fa ilu re. Vcc 
on  Charge Amp Board

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Reference Dark Cur ren t  
too High

Close the detector  door .

Reference Dark Cur ren t  
too Low

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Shu t ter  fa iled to home Run the shu t t er  diagnost ic.
System cannot  r espond 1. Reset  the PDA detector  via  the con t rol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Th is is not  an  ACQUITY 
PDA persona lity card

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

PDA detector alarm messages (Continued)

Message Resolution



PDA detector troubleshooting 7-125

Displaying PDA detector rear panel interface connections
You can  use the ACQUITY UPLC Console to determine the st a tus of 
inpu t /ou tpu t  signa l connect ions on  the rea r  panel of the PDA detector . Th is 
display gives you  a  rea l-t ime st a tus of the inst rument ’s signa l connect ions. A 
green  LED indica tes a  signa l cable is connected to the t ermina l. A red LED 
indica tes no signa l cable is connected to the t ermina l.

To display PDA detector rear panel interface connections:

1. In  the ACQUITY UPLC Console, select  PDA Detector  from the system 
t ree.

Wavelength  Ver ifica t ion  
Fa ilu re

1. Reset  the PDA detector  via  the con t rol panel 
or  ACQUITY UPLC Console.

2. If the a la rm persists, power -off and power -on  
aga in .

3. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

PDA detector alarm messages (Continued)

Message Resolution
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2. Click  Troubleshoot  > Rear  Panel. The PDA Detector  Rear  Panel dia log 
box appears.

PDA Detector Rear Panel dialog box

The following t able descr ibes the PDA detector  I/O connect ions.

PDA detector analog-out/event-in connections

Signal connections Description

Analog 1 (Out ) Used for  ana log char t  ou tpu t  funct iona lity.
Ana log 2 (Out ) Used for  ana log char t  ou tpu t  funct iona lity.
Switch  1 (Out) Cont rolled by th reshold and t imed even t s.
Switch  2 (Out) Cont rolled by th reshold and t imed even t s.
In ject  Sta r t  (In ) Not  used.
Lamp Off (In ) When  t r iggered, it  ext ingu ishes the lamp.
Char t  Mark (In ) Marks a ll da ta  with  a  0.1 AU t ick mark.
Auto Zero (In ) Ca lcu la tes an  offset  va lue tha t , when  added to 

the sample signa l, makes the resu lt ing baseline 
signa l zero for  a ll wavelengths.
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Changing the rear panel interface connections
Via  the rea r  panel display, you can  open  and close cer ta in  ou tpu t  connect ions. 
Open ing or  closing ou tpu t  connect ions can  be useful when  you need to st a r t  or  
stop an  in ject ion  or  t roubleshoot  system connect ivity.

To change PDA detector rear panel interface connections:

1. In  the ACQUITY UPLC Console, select  PDA Detector  from the system 
t ree.

2. In  the PDA detector  in format ion  window, click Troubleshoot  > Rear  
Panel.

3. In  the PDA Detector  Rear  Panel dia log box, loca te a  signal connect ion  
with  an  Out  label, and then  click the red or  green  LED. The ou tpu t  
signa l for  the selected signa l connect ion  indica tes whether  it  is opened 

 or  closed .
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ELS detector troubleshooting

Power LED
The power  LED, on the left  side of the detector ’s fron t  panel, indica tes when  
the inst rument  is powered-on  or  powered-off. It  is steady green  when  the 
inst rument  is working proper ly.

Lamp LED
The lamp LED, to the r igh t  of the power  LED, indica tes the lamp st a tus.

ELS detector lamp LED indications

LED state Description

Unlit Indica tes the detector  lamp is ext inguished.
Steady green  color Indica tes the detector  is opera t ing normally.
F lash ing green  color Indica tes the detector  is in it ia lizing or  

ca libra t ing.
Steady red color Indica tes a  ser ious er ror  tha t  prevent s fu r ther  

opera t ion . In format ion  about  the er ror  can  be 
found in  the ACQUITY UPLC Console.

F lash ing red color Indica tes a  ser ious fa ilu re with in  the detector  
tha t  preven ts fur ther  opera t ion . Ca ll Waters 
Techn ica l Service (see page 7-4).
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Alarm messages

To clear alarm messages:

1. Follow the cor rect ive act ion  in  th is t able, and reset  the detector  via  the 
con t rol panel or  ACQUITY UPLC Console.

2. If the a la rm message st ill appears on  the ACQUITY UPLC Console a fter  
you  reset  the detector , r eboot  the detector . If the a la rm message per sist s, 
con tact  Waters Techn ica l Service.

ELS detector troubleshooting

Symptom Possible cause Corrective action

Both  LEDs un lit No power 1. Inspect  line cord 
connect ions.

2. Test  elect r ica l ou t let  
for  power .

Cable loose or  defect ive Inspect  line cord 
connect ions.

Open  (spen t ) or  defec-
t ive fuse

Replace fuse (see the 
ACQUIT Y  UPLC Evap-
orative L igh t S cattering 
Detector Getting 
S tarted  Guide).

Alarm message abbreviations

Abbreviation Explanation

ADC Analog to digita l conver ter
HW Hardware
NV-RAM Non-vola t ile r andom access memory (backup up by a  

ba t tery)
PMT Photomult iplier  tube
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The following t able list s the ELS detector  a la rm messages and their  
resolu t ions.

ELS detector alarm messages

Message Resolution

Configura t ion  Not  Found Probable cause: Memory clea red, memory 
fa ilu re, or  loss of ba t t ery backup.
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Dr ift  tube hea ter  is not  a t  
set  t empera tu re

Probable cause: The detector  began  acqu ir ing 
da ta  before the hea ter  r eached the set  poin t  
t empera tu re.
Resolu t ion :
1. Wait  un t il the hea ter s reach  their  set  poin t  

t empera tu res.
2. If the a la rm persist s, reset  the ELS detector  

via  the con t rol panel or  ACQUITY UPLC 
Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).
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Drift  tube or  opt ics hea ter  
rose above it s set  tempera -
tu re (t empera tu re)

Probable cause: The hea ter ’s ou tpu t  is a ffected 
by flu id flow or  another  hea ter , or  the heater  is 
defect ive.
Resolu t ion :
1. Try increasing the a la rm  band by a llowing 

grea ter  t empera tu re limit s.
2. If the a la rm persist s, reset  the ELS detector  

via  the con t rol panel or  ACQUITY UPLC 
Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Dr ift  tube or  opt ics hea ter  
under  t empera tu re 
(tempera tu re)

Probable cause: The hea ter ’s ou tpu t  is a ffected 
by flu id and gas flow, or  the hea ter  is defect ive.
Resolu t ion :
1. Try increasing the a la rm  band by a llowing 

grea ter  t empera tu re limit s.
2. If the a la rm persist s, reset  the ELS detector  

via  the con t rol panel or  ACQUITY UPLC 
Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

ELS detector alarm messages (Continued)

Message Resolution
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Gas pressure too h igh Probable cause: The gas pressure has r isen  
more than  14 kPa  (.14 ba r , 2 psi) above the set  
poin t .
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Gas pressure too low Probable cause: The gas pressure has fa llen  

below 103 kPa  (1.03 ba r , 15 psi) or  more than  14 
kP a  (.14 bar , 2 psi) below the set  poin t .
Resolu t ion :
1. Check the gas source.
2. If the a la rm persist s, reset  the ELS detector  

via  the con t rol panel or  ACQUITY UPLC 
Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

HW Communica t ion  
Fa ilu re - Mult iplexed ADC

Probable cause: Detector  in it ia liza t ion  is not  
completed due to a  problem with  the persona lity 
boa rd.
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).

ELS detector alarm messages (Continued)
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HW Communica t ion  
Fa ilu re - Reference Photo-
diode ADC

Probable cause: Detector  in it ia liza t ion  is not  
completed due to a  problem with  the analog 
fron t -end cable or  elect ron ics.
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
HW Communica t ion  
Fa ilu re - Sample ADC

Probable cause: A problem with  the ana log 
fron t -end cable or  elect ron ics.
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Inva lid opera t ion  based on  
inst rument  st a te

Probable cause: An  unexpected er ror  has 
occur red.
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).

ELS detector alarm messages (Continued)
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Lamp da ta  not  found Probable cause: The lamp usage data  cou ld not  
be r et r ieved from NV-RAM.
Resolu t ion :
1. Reen ter  the in format ion  th rough  the 

ACQUITY UPLC Console.
2. If the a la rm persist s, reset  the ELS detector  

via  the con t rol panel or  ACQUITY UPLC 
Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Lamp fa ilu re Probable cause: The lamp is tu rned off, or  the 
lamp burned ou t  and needs to be replaced.
Resolu t ion : Try to ign it e the lamp. If the er ror  
per sist s, replace the lamp (see the ACQUIT Y  
UPLC E vaporative L igh t S cattering Detector 
Getting S tarted  Guide).

Lamp hours th reshold 
exceeded

Probable cause: The user -configurable lamp 
hours th reshold has been  exceeded.
Resolu t ion : Replace the lamp (see the 
ACQUIT Y  UPLC Evaporative L igh t S cattering 
Detector Getting S tarted  Guide).

Low Inpu t  Gas Pressure Probable cause: The gas is tu rned off and/or  
someone requested Stop F low.
Resolu t ion :
1. Check the input  gas line connect ion  and gas 

source.
2. If the a la rm persist s, reset  the detector  via  

the con t rol panel or  ACQUITY UPLC 
Console.

ELS detector alarm messages (Continued)
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Missed data  point Probable cause: A da ta  poin t  was missed while 
collect ing da ta .
Resolu t ion :
1. The ACQUITY UPLC Console sends a  

warn ing a la rm to the da ta  system.
2. If the a la rm persist s, reset  the ELS detector  

via  the con t rol panel or  ACQUITY UPLC 
Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

Nebulizer , dr ift  t ube, or  
opt ics hea ter  probe fa ilu re

Probable cause: E ither  the nebu lizer , dr ift  tube, 
or  opt ics probe is defect ive, or  not  connected.
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
NV-RAM Bad Probable cause: Memory clea red, memory 

fa ilu re, or  loss of ba t t ery backup.
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).

ELS detector alarm messages (Continued)
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PMT Dark Curren t  too 
High

Probable cause: Ligh t  is en ter ing the opt ics 
bench , or  a  problem with  the PMT or  per son-
a lity board.
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
PMT Dark Curren t  too 
Low

Probable cause: A problem with  the PMT or  
per sona lity boa rd.
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
Remote command not  
suppor t ed

Probable cause: A command sen t  to the inst ru -
ment  from the da ta  system was not  suppor ted.
Resolu t ion : Reset  the ELS detector  via  the 
con t rol panel or  ACQUITY UPLC Console.

ELS detector alarm messages (Continued)
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Signa l too h igh. Bad PMT 
or  ligh t  leak in  bench .

Probable cause: Excessive amount  of ligh t  
en ter ing the opt ics bench . The normaliza t ion  
factor  remains unchanged.
Resolu t ion :
1. Close the detector  door .
2. If the a la rm persist s, reset  the ELS detector  

via  the con t rol panel or  ACQUITY UPLC 
Console.

3. If the a la rm persists, power -off and power -on  
aga in .

4. If the a la rm persist s, ca ll Waters Techn ica l 
Service (see page 7-4).

System Not  Normalized. 
Run  Diagnost ic

Probable cause: Memory and previous normal-
iza t ion  in format ion  were reset .
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).
User  r eset  of NV-RAM Probable cause: The user  has r eset  the NV-RAM 

va lues th rough  the ACQUITY UPLC Console.
Resolu t ion :
1. Reset  the ELS detector  via  the con trol panel 

or  ACQUITY UPLC Console.
2. If the a la rm persists, power -off and power -on  

aga in .
3. If the a la rm persist s, ca ll Waters Techn ica l 

Service (see page 7-4).

ELS detector alarm messages (Continued)
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Displaying ELS detector rear panel interface connections
You can  use the ACQUITY UPLC Console to determine the st a tus of 
inpu t /ou tpu t  signa l connect ions on  the rea r  panel of the ELS detector . Th is 
display gives you  a  rea l-t ime st a tus of the inst rument ’s signa l connect ions. A 
green  LED indica tes a  signa l cable is connected to the t ermina l. A red LED 
indica tes no signa l cable is connected to the t ermina l.

To display ELS detector rear panel interface connections:

1. In  the ACQUITY UPLC Console, select  ELS Detector  from the system 
t ree.

2. Click  Troubleshoot  > Rear  Panel. The ELS Detector  Rear  Panel dia log 
box appears.

ELS Detector Rear Panel dialog box
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The following t able descr ibes the ELS detector  I/O connect ions.

ELS detector analog-out/event-in connections

Signal connections Description

Signa l (Outpu t) Provides a  h igh  resolu t ion  ou tpu t  for  the sample 
signa l.
Output  volt age range: –0.1 to 2.1 VDC. User  may 
apply an offset  to preven t  negat ive-going signa ls 
due to dr ift  dur ing a  ch romatograph ic run .

Auxilia ry (Outpu t ) Provides a  h igh  resolu t ion  ou tpu t  for  monitor ing 
the nebu lizer  t empera tu re, dr ift  tube t empera -
tu re, or  gas pressure.
Output  volt age range: –0.1 to 2.1 VDC.

Stop-F low (Outpu t ) Stops the flow to the chromatograph ic system 
when  a  poten t ia l safety problem such  as a  low 
inpu t  gas flow condit ion , or  t empera tu re con t rol 
problem occurs.

Switch  (Outpu t ) Cont rols a  t imed even t  or  th reshold level and is a  
user -programmable auxilia ry ou tpu t .

In ject  Sta r t  (In ) Not  used.
Lamp On (In ) When  t r iggered, ign it es or  ext ingu ishes the lamp.
Char t  Mark (In ) When  t r iggered, causes both  ana log ou tpu t  chan-

nels and the digita l da ta  sen t  to the da ta  system 
to increase their  va lue for  a  per iod of t ime.

Auto Zero (In ) Ca lcu la tes an  offset  va lue tha t , when  added to 
the sample signa l, makes the resu lt ing baseline 
signa l zero.
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Changing the rear panel interface connections
Via  the rea r  panel display, you can  open  and close cer ta in  ou tpu t  connect ions. 
Open ing or  closing ou tpu t  connect ions can  be useful when  you need to st a r t  or  
stop an  in ject ion  or  t roubleshoot  system connect ivity.

To change ELS detector rear panel interface connections:

1. In  the ACQUITY UPLC Console, select  ELS Detector  from the system 
t ree.

2. In  the ELS detector  in format ion  window, click Troubleshoot  > Rear  
Panel.

3. In  the ELS Detector  Rear  Panel dia log box, locate a  signa l connect ion  
with  an  Out  label, and then  click the red or  green  LED. The ou tpu t  
signa l for  the selected signa l connect ion  indica tes whether  it  is opened 

 or  closed .
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Chromatography troubleshooting

The t able below list s ch romatograph ic symptoms, possible causes, and 
suggested cor rect ive act ions for  the ACQUITY UPLC system.

Before you  use the table, read the Genera l Troubleshoot ing sect ion , and follow 
the basic t roubleshoot ing steps to isola te the cause of the chromatograph ic 
symptom.

Warning: To preven t  in ju ry, a lways observe good labora tory 
pract ices when  you  handle solven t s, change tubing, or  opera te the 
ACQUITY UPLC system. Know the physica l and chemica l proper t ies 
of the solven t s you  use. Refer  to the Mater ia l Sa fety Da ta  Sheets for  
the solven ts in  use.

Chromatography troubleshooting  

Symptom Possible cause Corrective action

Bandspreading, 
poor  peak shape, 
or  loss of column 
resolut ion

Wrong fit t ings to 
ACQUITY UPLC 
column or  
anywhere in  the 
system.

Use ACQUITY UPLC fit t ings 
(Pa rker -style).

One or  more 
connect ions is 
defect ive.

Check connect ions. All tubes must  
be “bot tomed ou t” in to female 
connector s.

The length  or  
diameter  of one or  
more connect ion  
tubes is incor rect .

Connect ing tube between  the sample 
manager  in ject ion  valve and column 
shou ld be no la rger  than  0.005” for  
UPLC systems. Most  connect ing 
tubes a re pre-cu t  with  specified 
diameter s and lengths.

Incorrect  wash  
solven t s or  
volumes.

Change wash  solven t s and/or  
volumes.

Defect ive column. Replace column.
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Column is dir ty, 
defect ive, or  
con tamina ted.

• F lush  the column with  a  nea t  
organ ic solven t , t aking ca re not  to 
precipit a te buffer s.

• If flush ing doesn 't  remove column 
con taminan t s, clean  the column 
using the clean ing and 
regenera t ion  procedures 
descr ibed in  Waters ACQUIT Y  
UPLC B EH Colum n Care and  
Use Instructions.

• If flush ing/clean ing doesn 't  
r emove con taminan t , replace the 
column.

System not  stabi-
lized or  
chemica lly 
equ ilibra ted.

Equilibra te column with  a  min imum 
of 10 column volumes of the mobile 
phase to be used. If runn ing an  au to-
mated gradien t  method, ensure you  
a re using sufficien t  and reproducible 
equ ilibra t ion  t imes between  
in ject ions.
Example: For  a  2.1 × 100 mm 
ACQUITY UPLC BEH column, run  
abou t  2.5 mL of solu t ion  a t  0.5 
mL/min  for  abou t  5 minu tes.
See also: ACQUIT Y  UPLC BEH 
Colum n Care and  Use Instructions.

Incorrect  wash  
solven t s or  
volumes.

Change wash  solven t s and/or  
volumes.

Tempera tu re 
fluctua t ions.

Set  an  appropr ia te t empera ture.

Chromatography troubleshooting (Continued) 

Symptom Possible cause Corrective action



Chromatography troubleshooting 7-143

Decreased reten-
t ion  t imes

Incorrect  flow 
ra te.

Change flow ra te.

Incorrect  solvent  
composit ion .

Change composit ion .

High  column 
tempera tu re.

Reduce column tempera tu re.

Incorrect  mobile 
phase.

Use cor rect  mobile phase.

Column 
con tamina ted.

Clean  or  r eplace column.

Incorrect  column. Use cor rect  column.
Sample diluen t  
may be st ronger  
than  the in it ia l 
mobile phase.

Dilu te sample in  a  weaker  solu t ion . 
In ject  less.

Er ra t ic r et en t ion  
t imes

Air  bubble in  
pump head.

Pr ime bina ry solven t  manager .

Malfunct ion ing 
check va lves.

Clean  or  r eplace in let  check va lve 
ca r t r idges.

Leaking plunger  
sea ls.

Replace sea ls (see page 6-16).

Separa t ion  
chemist ry.

Determine the su itability of mobile 
phase and column.

Clogged solven t  
filt ers.

Replace filt ers.

Equilibra t ion  
t ime a fter  a  
gradien t  may be 
insufficien t .

Specify a  longer  equ ilibra t ion  t ime.

Incorrect  wash  
solven t s or  
volumes.

Change wash  solven t s and/or  
volumes.

Tempera tu re 
fluctua t ions.

Set  an  appropr ia te t empera ture.

Chromatography troubleshooting (Continued) 
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Fla t -topped peaks Sample concen-
t ra t ion or  
in ject ion  volume 
exceeds volt age 
ou tpu t  of detector .

Decrease sample concen t ra t ion  or  
in ject ion  volume.

Increased ret en -
t ion  t imes

Incorrect  flow 
ra te.

Change flow ra te.

Incorrect  solvent  
composit ion .

Change solven t  composit ion .

Incorrect  mobile 
phase.

Use cor rect  mobile phase.

Column 
con tamina ted.

Clean  or  r eplace column.

Incorrect  column. Use cor rect  column.
F lu id leak (causes 
lower  flow ra te).

Inspect  fit t ings for  leaks. Perform 
sta t ic decay t est .

Increase in  
system pressure

Column is 
plugged.

• F lush  the column with  a  nea t  
organ ic solven t , t aking ca re not  to 
precipit a te buffer s.

• If flush ing doesn 't  remove column 
con taminan t s, clean  the column 
using the clean ing and 
regenera t ion  procedures 
descr ibed in  Waters ACQUIT Y  
UPLC B EH Colum n Care and  
Use Instructions.

• If flush ing/clean ing doesn 't  
r emove con taminan t , replace the 
column.

Tubing is 
plugged.

Systemat ica lly check tubing by 
making and breaking connect ions.

Chromatography troubleshooting (Continued) 
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Loss of column 
efficiency

Column is dir ty, 
defect ive, or  
con tamina ted.

• F lush  the column with  a  nea t  
organ ic solven t , t aking ca re not  to 
precipit a te buffer s.

• If flush ing doesn 't  remove column 
con taminan t s, clean  the column 
using the clean ing and 
regenera t ion  procedures 
descr ibed in  Waters ACQUIT Y  
UPLC B EH Colum n Care and  
Use Instructions.

• If flush ing/clean ing doesn 't  
r emove con taminan t , replace the 
column.

System not  stabi-
lized or  
chemica lly 
equ ilibra ted.

Equilibra te column with  a  min imum 
of 10 column volumes of the mobile 
phase to be used. If runn ing an  au to-
mated gradien t  method, ensure you  
a re using sufficien t  and reproducible 
equ ilibra t ion  t imes between  
in ject ions.
Example: For  a  2.1 × 100 mm 
ACQUITY UPLC BEH column, run  
abou t  2.5 mL of solu t ion  a t  0.5 
mL/min  for  abou t  5 minu tes.
See also: ACQUIT Y  UPLC BEH 
Colum n Care and  Use Instructions.

Incorrect  wash  
solven t s or  
volumes.

Change wash  solven t s and/or  
volumes.

Tempera tu re 
fluctua t ions.

Set  an  appropr ia te t empera ture.

Chromatography troubleshooting (Continued) 
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Reproducibility 
er ror s

Incorrect  
chemist ry/in te-
gra t ion .

Review chemist ry and in tegra t ion .

Sample manage-
ment  system 
problem.

Troubleshoot  sample management  
system.

Incorrect  wash  
solven t s or  
volumes.

Change wash  solven t s and/or  
volumes.

Incorrect  volume 
range for  in ject ion  
method or  type.

Change volume range.

Sensit ivity loss Leak in  binary 
solven t  manager .

Troubleshoot  solven t  management  
system.

Degraded, 
con tamina ted, or  
improper ly 
prepa red sample.

Use fr esh  sample.

Column 
con tamina ted.

Clean  or  r eplace column.

Loss of column 
efficiency.

Clean  or  r eplace column.

Chromatography troubleshooting (Continued) 

Symptom Possible cause Corrective action
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A Safety Advisories

Waters inst ruments display hazard symbols designed to a ler t  you  to the 
h idden  dangers of opera t ing and main ta in ing the inst ruments. Their  
cor responding user  gu ides a lso include the haza rd symbols, with  
accompanying t ext  st a tements descr ibing the haza rds and t elling you  
how to avoid them. Th is appendix presen t s a ll the safety symbols and 
st a tements tha t  apply to the en t ir e line of Water s products.

Contents

Topic Page

Warning symbols A-2
Caut ion  symbol A-6
Warn ings tha t  apply to a ll Water s inst ruments A-7
Elect r ica l and handling symbols A-14
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Warning symbols

Warning symbols a ler t  you  to the r isk of dea th , in ju ry, or  ser iously adverse 
physiologica l r eact ions a ssocia ted with  an  inst rument ’s use or  misuse. Heed 
a ll warn ings when  you  inst a ll, r epa ir , and opera te Water s inst ruments. 
Water s a ssumes no liability for  the fa ilu re of those who insta ll, r epa ir , or  
opera te it s inst ruments to comply with  any sa fety precau t ion .

Task-specific hazard warnings
The following warn ing symbols a ler t  you  to r isks tha t  can  a r ise when  you  
opera te or  main ta in  an  inst rument  or  inst rument  componen t . Such  r isks 
include burn  in jur ies, elect r ic shocks, u lt r aviolet  r adia t ion  exposures, and 
other s. 

When  the following symbols appear  in  a  manua l’s na r ra t ives or  procedures, 
their  accompanying t ext  iden t ifies the specific r isk and expla ins how to avoid 
it .

Warning: (Genera l r isk of danger . When  th is symbol appea rs on  an  
inst rument , consu lt  the inst rument’s user  documenta t ion  for  
impor tan t  sa fety-rela ted in format ion  before you use the inst rument .)

Warning:  (Risk of burn  in ju ry from con tact ing hot  su r faces.)

Warning: (Risk of elect r ic shock.)

Warning: (Risk of fir e.)

Warning: (Risk of needle punctu re.)

Warning: (Risk of in ju ry caused by moving mach inery.)

Warning: (Risk of exposure to u lt raviolet  radia t ion .)

Warning: (Risk of con tact ing cor rosive substances.)
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Warnings that apply to particular instruments, instrument 
components, and sample types

The following warn ings can  appear  in  the user  manua ls of pa r t icu la r  
inst rument s and on  labels a ffixed to them or  their  componen t  pa r ts.

Burst warning

This warn ing applies to Water s inst ruments fit t ed with  nonmeta llic tubing.

Warning: (Risk of exposure to a  toxic substance.)

Warning: (Risk of per sona l exposure to la ser  radia t ion .)

Warning: (Risk of exposure to biologica l agen t s tha t  can  pose a  ser ious 
hea lth  th rea t .)

Warning: Pressur ized nonmeta llic, or  polymer , tubing can  burst . 
Observe these precau t ions when  working a round such  tubing:
• Wear  eye protect ion .
• Ext ingu ish  a ll nea rby flames.
• Do not  use tubing tha t  is, or  has been , st r essed or  kinked.
• Do not  expose nonmeta llic tubing to incompat ible compounds like 

t et r ahydrofuran  (THF) and n it r ic or  su lfu r ic acids.
• Be aware tha t  some compounds, like methylene ch lor ide and 

dimethyl su lfoxide, can  cause nonmeta llic tubing to swell, which  
sign ifican t ly r educes the pressure a t  which  the tubing can  ruptu re.
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Mass spectrometer flammable solvents warning

This warn ing applies to inst ruments opera ted with  flammable solven ts.

Mass spectrometer shock hazard

This warn ing applies to a ll Water s mass spect rometer s.

Th is warn ing applies to cer ta in  inst ruments when  they a re in  Opera te mode.

Warning: Where significan t  quan t it ies of flammable solven t s a re 
involved, a  con t inuous flow of n it rogen  in to the ion  source is r equ ired 
to preven t  possible ign it ion  in  tha t  enclosed space. 
Ensure tha t  the nit rogen  supply pressure never  fa lls below 400 kPa  
(4 bar , 58 psi) dur ing an  ana lysis in  which  flammable solven t s a re 
used. Also ensure a  gas-fa il connect ion  is connected to the HPLC 
system so tha t  the LC solven t  flow stops if the n it rogen  supply fa ils.

Warning: To avoid elect r ic shock, do not  remove the mass 
spect rometer ’s protect ive panels. The componen t s they cover  a re not  
user -serviceable.

Warning: High  volt ages can  be presen t  a t  cer ta in  externa l su r faces of 
the mass spect rometer  when  the inst rument  is in  Opera te mode. To 
avoid non-letha l elect r ic shock, make su re the inst rument  is in  
Standby mode before touch ing a reas marked with  th is h igh  voltage 
warn ing symbol.
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Biohazard warning

This warn ing applies to Water s inst ruments tha t  can  be used to process 
ma ter ia l tha t  migh t  conta in  biohaza rds: substances tha t  con ta in  biologica l 
agen ts capable of producing ha rmfu l effect s in  humans.

Chemical hazard warning

This warn ing applies to Water s inst ruments tha t  can  process cor rosive, toxic, 
flammable, or  other  types of haza rdous mater ia l.

Warning: Waters’ inst ruments and software can  be used to ana lyze or  
process poten t ia lly in fect ious human-sourced products, inact iva ted 
microorgan isms, and other  biologica l ma ter ia ls. To avoid in fect ion  
with  these agen ts, a ssume that  a ll biologica l flu ids a re in fect ious, 
observe good labora tory pract ices, and consu lt  your  organ iza t ion’s 
biohaza rd sa fety represen ta t ive rega rding their  proper  use and 
handling. Specific precau t ions appear  in  the la t est  edit ion  of the US 
Nat iona l Inst itu t es of Hea lth  (NIH) publica t ion , Biosafety in  
Microbiological and  B iom edical Laboratories (BMBL).

Warning: Waters inst ruments can  be used to ana lyze or  
process poten t ia lly haza rdous substances. To avoid in ju ry 
with  any of these mater ia ls, familia r ize yourself with  the 
ma ter ia ls and their  haza rds, observe Good Labora tory 
Pract ices (GLP), and consu lt  your  organ iza t ion’s sa fety 
representa t ive rega rding proper  use and handling. 
Guidelines are provided in  the la t est  edit ion  of the 
Na t iona l Resea rch Council's publica t ion , Pruden t Practices 
in  the Laboratory: Handling and  Disposal of Chem icals.
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Caution symbol

The cau t ion  symbol sign ifies tha t  an  inst rument’s use or  misuse can  damage 
the inst rument  or  compromise a  sample’s in tegr ity. The following symbol and 
it s a ssocia ted sta tement  a re typica l of the kind tha t  a ler t  you  to the r isk of 
damaging the inst rument  or  sample.

Caution: To preven t  st a t ic cha rges and resu ltan t  circu it  damage, do 
not  remove the covers tha t  protect  in tegra ted circu it  ch ips.
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Warnings that apply to all Waters instruments

When opera t ing th is device, follow st andard quality con t rol procedures and 
the the equ ipment  gu idelines in  th is sect ion .

Atte n tion : Changes or  modifica t ions to th is un it  not  expressly approved by 
the pa r ty responsible for  compliance cou ld void the user ’s au thor ity to opera te 
the equ ipment .

Im portan t: Tou te modifica t ion  su r  cet te un it é n ’ayan t  pas été expressément  
approuvée pa r  l’au tor it é r esponsable de la  conformité à  la  r églementa t ion  
peu t  annu ler  le droit  de l’u t ilisa teur  à  exploit er  l’équ ipement .

Ach tu n g: J edwede Änderungen  oder  Modifika t ionen  an  dem Gerä t  ohne die 
ausdrückliche Genehmigung der  für  die ordnungsgemäße Funkt ion-
stüch t igkeit  veran twor t lichen  Personen  kann  zum Entzug der  
Bedienungsbefugn is des Systems führen .

Avve rte n za: even tua li modifiche o a lt erazion i appor ta te a  questa  un it à  e 
non  espressamente approva te da  un  en te r esponsabile per  la  conformità  
annu lleranno l’au tor ità  dell’u ten te ad opera re l’apparecch ia tu ra .

Ate n cion : cua lqu ier  cambio o modificación  efectuado en  esta  un idad que no 
haya  sido expresamente aprobado por  la  pa r te r esponsable del cumplimien to 
puede anu la r  la  au tor ización  del usua r io pa ra  u t iliza r  el equ ipo.
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Warn in g: Use cau t ion  when working with  any polymer  tubing under  
pressure:
• Always wear  eye protect ion  when  nea r  pressur ized polymer  tubing.
• Ext ingu ish  a ll nea rby flames.
• Do not  use tubing tha t  has been  severely st ressed or  k inked.
• Do not  use nonmeta llic tubing with  tet rahydrofuran  (THF) or  concen t ra ted 

n it r ic or  su lfu r ic acids.
• Be aware tha t  methylene ch lor ide and dimethyl su lfoxide cause 

nonmeta llic tubing to swell, which  grea t ly reduces the rupture pressure of 
the tubing.

Atte n tion : Manipu lez les tubes en  polymère sous pression  avec precau t ion :
• Por tez systémat iquement  des lunet t es de protect ion  lorsque vous vous 

t rouvez à  proximité de tubes en  polymère pressur isés.
• E teignez tou te flamme se t rouvan t  à  proximité de l’inst rument .
• Evitez d'u t iliser  des tubes sévèrement  déformés ou  endommagés.
• Evitez d'u t iliser  des tubes non  méta lliques avec du  t ét r ahydrofurane 

(THF) ou  de l'acide su lfu r ique ou  n it r ique concen t ré.
• Sachez que le ch lorure de méthylène et  le diméthylesu lfoxyde en t ra înen t  le 

gonflement  des tuyaux non  méta lliques, ce qu i rédu it  considérablement  
leu r  pression  de ruptu re.

Vors ich t: Bei der  Arbeit  mit  Polymersch läuchen  un ter  Druck ist  besondere 
Vorsich t  angebrach t :
• In  der  Nähe von un ter  Druck st ehenden  Polymersch läuchen  st ets 

Schu tzbr ille t ragen .
• Alle offenen  F lammen in  der  Nähe löschen .
• Keine Sch läuche verwenden , die st a rk  gekn ickt  oder  überbeanspruch t  

sind.
• Nich tmeta llische Sch läuche n ich t  fü r  Tet rahydrofuran  (THF) oder  

konzen tr ier t e Sa lpeter - oder  Schwefelsäure verwenden .
• Durch  Methylench lor id und Dimethylsu lfoxid können  n ichtmeta llische 

Sch läuche quellen ; dadurch  wird der  Berstdruck des Sch lauches erheblich  
reduzier t .
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Atte n zione : presta re a t t enzione duran te l’u t ilizzo dei tubi di polimero 
pressur izza t i:
• Indossa re sempre occh ia li da  lavoro protet t ivi nei pressi di tubi di polimero 

pressur izza t i.
• Est inguere ogn i fon te di ignizione circostan te.
• Non  u t ilizza re tubi sogget t i che hanno subito sollecit azion i eccessive o son  

st a t i incurva t i.
• Non  u t ilizza re tubi non  meta llici con  t et r a idrofurano (THF) o acido 

solfor ico o n it r ico concen t ra to.
• Tenere presen te che il cloru ro di met ilene e il dimet ilsolfossido provocano 

r igonfiamento nei tubi non  meta llici, r iducendo notevolmente la  resistenza  
a lla  rot tu ra  dei tubi st essi.

Adve rte n c ia : se r ecomienda  precaución  cuando se t r aba je con  tubos de 
polímero somet idos a  presión :
• E l usuar io deberá  proteger se siempre los ojos cuando t r aba je cerca  de 

tubos de polímero somet idos a  presión .
• Si hubiera  a lguna  llama  las proximidades.
• No se debe t r aba ja r  con  tubos que se hayan  doblado o somet ido a  a lt a s 

presiones.
• Es necesa r io u t iliza r  tubos de meta l cuando se t r aba je con  

tet rah idrofu rano (THF) o ácidos n ít r ico o su lfú r ico concen t rados.
• Hay que tener  en  cuen ta  que el cloru ro de met ileno y el su lfóxido de 

dimet ilo dila t an  los tubos no metá licos, lo que reduce la  presión  de ruptu ra  
de los tubos.
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Warn in g: The user  sha ll be made aware tha t  if the equ ipment  is used in  a  
manner  not  specified by the manufactu rer , the protect ion  provided by the 
equ ipment  may be impa ired.

Atte n tion : L’u t ilisa teur  doit  êt r e in formé que si le ma tér iel est  u t ilisé d’une 
façon  non  spécifiée pa r  le fabr ican t , la  protect ion  assurée pa r  le ma tér iel 
r isque d’êt re défectueuses.

Vors ich t: Der  Benu tzer  wird da rauf aufmerksam gemacht , dass bei unsach-
gemäßer  Verwenddung des Gerä tes un ter  Umständen  n ich t  ordnungsgemäß 
funkt ion ieren .

Atte n zione : l’u tente deve essere a l cor ren te del fa t to che, se l’apparecch ia -
tu ra  viene usta  in  un  modo specifica to da l produ t tore, la  protezione forn ita  
da ll’apparecch ia tura  pot rà  essere inva lida ta .

Adve rte n c ia : el usuar io deberá  saber  que si el equ ipo se u t iliza  de forma  
dist in t a  a  la  especificada  por  el fabr ican te, la s medidas de protección  del 
equ ipo podr ían  ser  insuficien tes.
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Warn in g: To protect  aga inst  fire haza rd, r eplace fuses with  those of the same 
type and ra t ing.

Atte n tion : Remplacez tou jours les fusibles pa r  d’au t res du  même type et  de 
la  même pu issance a fin  d’évit er  tou t  r isque d’incendie.

Vors ich t: Zum Schu tz gegen  Feuergefahr  die Sicherungen  nur  mit  
Sicherungen  des gleichen  Typs und Nennwer tes ersetzen .

Atte n zione : per  una  buona  protezione con t ro i r isch i di incendio, sost itu ire i 
fusibili con  a lt r i dello st esso t ipo e amperaggio.

Adve rte n c ia : sust ituya  los fusibles por  ot ros del m ismo t ipo y ca racter íst icas 
pa ra  evit a r  el r iesgo de incendio.
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Warn in g: To avoid possible elect r ica l shock, disconnect  the power  cord before 
servicing the inst rument .

Atte n tion : Afin  d’éviter  toute possibilité de commot ion  élect r ique, 
débranchez le cordon  d’a limen ta t ion  de la  pr ise avan t  d’effectuer  la  ma in te-
nance de l’inst rument .

Vors ich t: Zur  Vermeidung von  St romsch lägen  sollte das Gerä t  vor  der  
War tung vom Netz get renn t  werden .

Atte n zione : per  evit are il r isch io di scossa  elet t r ica , scollega re il cavo di 
a limentazione pr ima  di svolgere la  manutenzione dello st rumento.

P re cau c ión : pa ra  evit a r  desca rgas eléct r icas, desenchufe el cable de a limen-
tación  del inst rumento an tes de rea liza r  cua lqu ier  repa ración .
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Electrical and handling symbols

Electrical symbols
These can  appear  in  inst rument  user  manua ls and on  the inst rument ’s fron t  
or  rea r  panels.

E lect r ica l power  on

Elect r ica l power  off

Standby

Direct  cu r ren t

Alterna t ing curren t

Protect ive conductor  termina l

Frame, or  chassis, t ermina l

Fuse

Recycle symbol: Do not  dispose in  municipa l waste.
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Handling symbols
These handling symbols and their  a ssocia ted text  can  appear  on  labels a ffixed 
to the ou ter  packaging of Water s inst rument  and componen t  shipments.

Keep upr igh t !

Keep dry!

Fragile!

Use no hooks!
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B Specifications

Tip: The system specifica t ions ou t lined in  th is appendix depend on  the 
condit ions in  your  labora tory. Refer  to the ACQUIT Y  UPLC S ite Preparation  
Guide or  con tact  Water s Techn ica l Service for  more in format ion .

See also:

• If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L igh t S cattering Detector Getting S tarted Guide for  
specifica t ions.

• If your  system includes a  PDA detector , see the ACQUIT Y  UPLC 
Photod iode Array Detector Getting S tarted  Guide for  specifica t ions.

• If your  system includes a  mass spect rometer , see the documenta t ion  
included with  it  for  specifica t ions.

Contents:

Topic Page

Binary solven t  manager  specifica t ions B-2
Sample manager  specifica t ions B-7
Column hea ter  specifica t ions B-11
TUV detector  specifica t ions B-13
Opt iona l sample organ izer  specifica t ions B-17
eCord column ch ip specifica t ions B-19
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Binary solvent manager specifications

Binary solvent manager physical specifications

Attribute Specification

Heigh t 22.9 cm (9 inches)
Depth  (withou t  cables connected a t  
r ear ; includes heads and tubes a t  
fron t )

66.0 cm (26 inches)

Width 34.3 cm (13.5 inches)
Weigh t 26.3 kg (58 pounds)

Binary solvent manager environmental specifications

Attribute Specification

Opera t ing t empera ture 4 to 40 °C (39.2 to 104 °F)
Opera t ing humidity <90%, noncondensing
Shipping and storage tempera tu re −30 to 60 °C (-22 to 140 °F )
Sh ipping and storage humidity <90%, noncondensing
Acoust ic noise (inst rument  
genera ted)

<65 dBA

In terna l cooling DC-powered fans provide in terna l 
cooling by pu lling a ir  th rough  the 
un it , exhaust ing it  from the rea r .

Air flow requ irements Air  en ter s the fron t  of the system 
a llowing side-by-side placement  of 
systems.
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Binary solvent manager electrical specifications

Attribute Specification

Protect ion  cla ssa Class I
Overvoltage ca tegoryb II
Pollu t ion  degreec 2
Moistu re protect ion d Normal (IPXO)

 Line voltages, nomina l Grounded AC
Voltage range 100 to 240 VAC nomina l
Frequency 50 to 60 Hz
Fuse 5 A, 250 V, 5 × 20 mm, slow-blow, IEC 

type
Power  consumpt ion 360 VA
Contact  closure ou tput s (SW1 to 
SW3)

Maximum volt age: 30 VDC
Maximum cur ren t : 0.5 A
Maximum VA ra t ing: 10 W
Contact  resistance (nomina l): 0.2 ohms
Screw termina l connector

Run  stopped ou tpu t Maximum voltage: 30 VDC
Maximum cur ren t : 0.5 A
Maximum VA ra t ing: 10 W
Contact  resistance (nomina l): 0.2 ohms
Screw termina l connector
Behavior : If an  er ror  message exist s, 
switch  is closed and then  opened when  
er ror  is clea red

Stop flow inpu t TTL signa l or  con tact  closure:
Inpu t  volt age range: ±30 VDC
Logic High : ≥3.0 VDC
Logic Low: ≤1.9 VDC
Minimum pu lse width : 100 msec
Screw termina l connector
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Sta r t  gradien t  inpu t TTL signa l or  con tact  closure:
Inpu t  volt age range: ±30 VDC
Logic High : ≥3.0 VDC
Logic Low: ≤1.9 VDC
Minimum pu lse width : 100 msec
Screw termina l connector

Auxilia ry inpu t  1 TTL signa l or  con tact  closure:
Inpu t  volt age range: ±30 VDC
Logic High : ≥3.0 VDC
Logic Low: ≤1.9 VDC
Minimum pu lse width : 100 msec
Screw termina l connector

Auxilia ry inpu t  2 TTL signa l or  con tact  closure:
Inpu t  volt age range: ±30 VDC
Logic High : ≥3.0 VDC
Logic Low: ≤1.9 VDC
Minimum pu lse width : 100 msec
Screw termina l connector

Char t  ou tpu ts (1 and 2) 0 to 2 volt s fu ll sca le, screw termina l 
(Digit a l to ana log conver ter  range is 
actua lly -0.1 to 2.1 to a llow for  offset s)

RS232 (development  and manufac-
tu r ing use)

9-pin  submin ia tu re D connector  
(socket  type)

Ethernet RJ 45 connector
a. P rote ction  Class  I – The insu la t ing scheme used in  the inst rument  to protect  from elect r i-

ca l shock. Class I iden t ifies a  single level of insu la t ion  between  live par t s (wires) and exposed 
conduct ive par t s (meta l panels), in  which  the exposed conduct ive par t s a re connected to a  
grounding system. In  tu rn , th is grounding system is connected to the th ird pin  (ground pin) 
on  the elect r ica l power  cord plug.

b. Ove rvoltage  Cate gory  II – Per ta ins to inst ruments that  receive their  elect r ica l power  from 
a  local level such  as an  elect r ica l wall ou t let .

c. P ollu tion  De gre e  2 – A measure of pollu t ion  on  elect r ical circu it s, which  may produce a  
reduct ion of dielect r ic st rength  or  surface resist ivit y. Degree 2 refers only to normally noncon-
duct ive pollut ion. Occasiona lly, however , expect  a  temporary conduct ivity caused by conden-
sa t ion .

d. Mois ture  P rote ction  – Normal (IPXO) – IPXO means tha t  no Ingress Protect ion  aga inst  
any type of dr ipping or  sprayed water  exist s. The X is a  placeholder  that  iden t ifies protect ion  
against  dust , if applicable.

Binary solvent manager electrical specifications (Continued)

Attribute Specification
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Binary solvent manager performance specifications

Attribute Specification

Genera l High  pressure mixing, bina ry 
gradien t .

P r iming Able to pump and pr ime bot t les a t  the 
level of the pump or  h igher . Syr inge 
(sta r tup kit ) is ava ilable for  dry 
pr iming.

Number  of solvent s Up to four  (4): A1, A2, B1, and B2. 
User  must  choose A1 or  A2 and B1 or  
B2 before the st a r t  of the gradien t .

Solven t  and sea l wash  con ta iner s Customer  selectable, loca ted in  sepa -
ra te bot t le t r ay.

Solven t  degassing Built -in  solven t  degassing module, 1 
channel per  solven t  and 2 channels for  
sample manager  needle wash  
degassing.

Pump sea l wash  (1 pump) In tegra l, act ive, programmable.
Opera t ing flow ra te range 0.010 to 2.000 mL/min , in  0.001 mL 

increments.
Effect ive system delay volume Less than  140 µL, independen t  of 

system backpressure (with  st andard 
mixer  and 20 µL loop).

F low accuracya ±1.0% (0.5000 - 2.00 mL/min), 
degassed methanol a t  41 ba r  (600 psi).

F low precision 0.075% RSD or  ±0.02 min  SD, 6 repli-
ca tes based on  reten t ion  t ime (0.5000 - 
2.000 mL/min), (degassed aceton it r ile: 
wa ter , 60:40 dia l-a -mix, 6 replica tes, 
a lkylphenone t est  mix, 254 nm), 
ACQUITY UPLC 2.1 × 50 column, 
35 °C ±0.1 °C.

Composit ion  range 0.0 to 100.0% set t able in  0.1% 
increments.



B-6 Specifications

Composit ion  accuracy ±0.5% absolu te (fu ll sca le) from 5 to 
95% from 0.50 to 2.00 mL/min  meth-
anol: methanol/propylpa rabens, 254 
nm.

Composit ion  precision 0.15% RSD or  ±0.04 min  SD, which-
ever  is grea ter , based on  reten t ion  
t ime (degassed aceton it r ile:wa ter , 
60:40 dia l-a -mix, 6 replica tes, a lky-
lphenone test  mix, 254 nm), ACQUITY 
UPLC 2.1 × 50 column, 35 °C ±0.1 °C.

Gradien t  composit ion  curves Eleven  (11) gradien t  curves (including 
linea r , st ep [2], concave [4], and convex 
[4]).

Compressibility compensa t ion Automat ic and cont inuous.
Maximum opera t ing pressure 1034 ba r  (15000 psi) up to 1 mL/min , 

621 ba r  (9000 psi) up to 2 mL/min .
Pr imary wet ted mater ia ls 316 Sta in less Steel, UHMWPE, 

Sapphire, Ruby, FEP, PTFE, ETFE, 
Diamond-like coa t ing, PEEK and 
PEEK a lloys, zircon ia  ceramic.

a . For  high  pressure gradien t  syst ems, composit iona l accuracy is dr iven by flow ra te perfor -
mance of the individua l pumps. HPLC pumps meter  solven t  a t  system pressure with  the sol-
ven t  pre-compressed to syst em pressure before delivery to the column; but  most  laboratory 
measurements of flow ra te are performed a t  a tmospher ic pressure. Consequent ly, the 
pre-compression  of the mobile phase is not  accoun ted for  in  the measurement  and calcu la t ion  
of the apparen t  flow ra te. The posit ive bias of the apparent  flow ra t e increases with  system 
backpressure and is dependant  upon the specific mobile phase, the par t ia l pressure of dis-
solved a ir  in  the mobile phase, and the opera t ing tempera ture.  Water s’ flow ra t e specifica t ion  
defines a  solven t  and system pressure which  min imizes the posit ive bias of the measurement  
imposed by the solvent  pre-compression . Water s recognizes tha t  pure methanol pumped at  a  
system pressure of 600 psi may not  reflect  the typica l usage of solvent  delivery systems and 
has developed an  a lterna t ive  measurement  t ha t  reflects chromatographic pract ice. The 
Water s Advanced Qualifica t ion  Test  (AQT) method measures flow rate based on  the measure-
ment  of ret en t ion  t ime and not  volume. The method uses u racil which is not  r eta ined (on  
reverse phase columns)  and elut es when  the void volume has been  pumped th rough  the col-
umn. A plot  of the inverse of the r etent ion t ime of the u racil, a t  differen t  flow ra tes is linea r  
and any non-zero X-int ercept  implies a  systemat ic flow ra te bias. Th is test  ver ifies both the 
linear ity and accuracy of flow rat e a t  system pressure. Th is type of t est  is more su itable for  
measurements of UPLC systems, a t  mult iple flow ra tes and where the flow ra tes measured 
exceed 1 mL/min  and the system backpressure can  exceed 10,000 psi.

Binary solvent manager performance specifications (Continued)
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Sample manager specifications

Sample manager physical specifications

Attribute Specification

Heigh t 27.3 cm (10.75 inches)
Depth 71.1 cm (28 inches)
Width 34.3 cm (13.5 inches)
Weigh t 29.5 kg (65 pounds)

Sample manager environmental specifications

Attribute Specification

Opera t ing t empera ture 4 to 40 °C (39.2 to 104 °F)
Opera t ing humidity <90%, noncondensing
Shipping and storage tempera tu re −30 to 60 °C (-22 to 140 °F )
Sh ipping and storage humidity <90%, noncondensing
Acoust ic noise (inst rument  
genera ted)

<65 dBA

Sample manager electrical specifications

Attribute Specification

Protect ion  cla ssa Class I
Overvoltage ca tegoryb II
Pollu t ion  degreec 2
Moistu re protect ion d Normal (IPXO)

 Line voltages, nomina l Grounded AC
Voltage range 100 to 240 VAC nomina l
Frequency 47 to 63 Hz
Fuse 10 A
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Power  consumpt ion 420 VA
Contact  closure ou tput s (SW 1 to 
SW4)

Maximum volt age: 30 VDC
Maximum cur ren t : 0.5 A
Maximum VA ra t ing: 10 W
Contact  resistance (nomina l): 0.2 ohms
Screw termina l connector

In ject  Sta r t  Out Maximum voltage: 30 VDC
Maximum cur ren t : 0.5 A
Maximum VA ra t ing: 10 W
Contact  resistance (nomina l): 0.2 ohms
Screw termina l connector

Auxilia ry In TTL signa l or  con tact  closure:
Inpu t  volt age range: ±30 VDC
Logic High : ≥3.0 VDC
Logic Low: ≤1.9 VDC

Inject  Hold In TTL signa l or  con tact  closure:
Inpu t  volt age range: ±30 VDC
Logic High : ≥3.0 VDC
Logic Low: ≤1.9 VDC

0−2V Ana log 2 Out Maximum voltage: 30 VDC
Maximum cur ren t : 0.5 A
Maximum VA ra t ing: 10 W
Contact  resistance (nomina l): 0.2 ohms
Screw termina l connector

Run  Stopped Out Maximum voltage: 30 VDC
Maximum cur ren t : 0.5 A
Maximum VA ra t ing: 10 W
Contact  resistance (nomina l): 0.2 ohms
Screw termina l connector

Sample manager electrical specifications (Continued)

Attribute Specification
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Char t  ou tpu ts (1 and 2) 0 to 2 volt s fu ll sca le, screw termina l 
(Digit a l to ana log conver ter  range is 
actua lly -0.1 to 2.1 to a llow for  offset s)

a . P rote ction  Class  I – The insu la t ing scheme used in  the inst rument  to protect  from elect r i-
ca l shock. Class I iden t ifies a  single level of insu la t ion  between  live par t s (wires) and exposed 
conduct ive par t s (meta l panels), in  which  the exposed conduct ive par t s a re connected to a  
grounding system. In  tu rn , th is grounding system is connected to the th ird pin  (ground pin) 
on  the elect r ica l power  cord plug.

b. Ove rvoltage  Cate gory  II – Per ta ins to inst ruments that  receive their  elect r ica l power  from 
a  local level such  as an  elect r ica l wall ou t let .

c. P ollu tion  De gre e  2 – A measure of pollu t ion  on  elect r ical circu it s, which  may produce a  
reduct ion of dielect r ic st rength  or  surface resist ivit y. Degree 2 refers only to normally noncon-
duct ive pollut ion. Occasiona lly, however , expect  a  temporary conduct ivity caused by conden-
sa t ion .

d. Mois ture  P rote ction  – Normal (IPXO) – IPXO means tha t  no Ingress Protect ion  aga inst  
any type of dr ipping or  sprayed water  exist s. The X is a  placeholder  that  iden t ifies protect ion  
against  dust , if applicable.

Sample manager performance specifications

Attribute Specification

In ject ion  cycle t ime (5 µL pa r t ia l 
loop with  a ir  gaps)

~45 seconds (or  less) with  a  single 
200 µL weak wash – standard mode
~60 seconds (or  less) with  defau lt  dual 
wash  (100 µL st rong and 500 µL weak)

Sample delivery precision 0.5% RSD (pa r t ia l loop) 3 to 10 µL in  
20 µL loop
2.0% RSD (pa r t ia l loop) 0.5 to 2.9 µL in  
20 µL loop
0.3% RSD (fu ll loop) 2, 5, 20, and 50 µL 
with  3× overfill

In ject ion  linea r ity 0.999 from 2 to 10 µL, pa r t ia l loop, in  
20 µL loop with  a ir  gaps

In ject ion  volume 0.5 to 50 µL, in  0.1 µL increments
Sample ca r ryover >0.005% (or  1.25 nL) with  dual wash  

and UV detect ion

Sample manager electrical specifications (Continued)

Attribute Specification
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Heater /cooler 4 to 40 °C (39.2 to 104 °F), ±3 °C 
(±5.4 °F) in  25 °C (77 °F) ambien t  
condit ions
Programmable in  1 °C (1.8 °F) 
increments

Number  of ANSI sample pla tes Tota l of two (2) pla tes: 96- and 
384-well pla tes; via l pla te 2-mL via ls, 
(48); tube pla tes 0.65 mL micro-cen t r i-
fuge tube, (48) or  1.5 mL 
micro-cen t r ifuge tube, (24)

ANSI-complian t  pla tes Expandable to 22 pla tes with  opt iona l 
sample organ izer

Maximum sample capacity 768 in  two (2) 384-well pla tes.
Expandable to up to 8,448 samples 
with  opt ional sample organizer

Sample probe XYZZ’ based needle-in -needle design
Min imum sample requ ired 5 µL, using Maximum Recovery 2-mL 

via ls
Wash  solven ts Two (2) degassed: st rong solven t  and 

sample compat ible solven t , program-
mable to su it  applica t ion , made 
ava ilable from the bina ry solven t  
manager

Sample manager performance specifications (Continued)

Attribute Specification
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Column heater specifications

Column heater physical specifications

Attribute Specification

Heigh t 6.66 cm (2.62 inches)
Depth 71.12 cm (28 inches)
Width 34.29 cm (13.5 inches)
Weigh t 4.54 kg (10 pounds)

Column heater environmental specifications

Attribute Specification

Opera t ing t empera ture 4 to 40 °C (39.2 to 104 °F)
Opera t ing humidity <90%, noncondensing
Shipping and storage tempera tu re −30 to 60 °C (-22 to 140 °F )
Sh ipping and storage humidity <90%, noncondensing
Acoust ic noise (inst rument  
genera ted)

<65 dBA



B-12 Specifications

Column heater electrical specifications

Attribute Specification

Protect ion  cla ssa

a . P rote ction  Class  I – The insula t ing scheme used in  the inst rument  to protect  from elec-
t r ica l shock. Class I iden t ifies a  single level of insu la t ion  between  live pa r t s (wires) and 
exposed conduct ive par t s (meta l panels), in  which  the exposed conduct ive par t s a re con-
nected to a  grounding syst em. In  turn , th is grounding syst em is connected to the th ird pin  
(ground pin) on the elect r ica l power  cord plug.

Class I
Overvoltage ca tegoryb

b. Ove rvoltage  Cate gory  II – Per ta ins to inst ruments tha t  receive their  elect r ica l power  
from a  local level such  as an  elect r ica l wall ou t let .

II
Pollu t ion  degreec

c. P ollu tion  De gre e  2 – A measure of pollu t ion  on  elect r ica l circu it s, which  may produce a  
reduct ion of dielect r ic st rength  or  sur face r esist ivity. Degree 2 refers on ly to normally 
nonconduct ive pollu t ion . Occasiona lly, however , expect  a  t emporary conduct ivity caused 
by condensat ion.

2
Moistu re protect ion d

d. Mois ture  P rote ction  – Normal (IPXO) – IPXO means tha t  no Ingress Protect ion  
against  any type of dr ipping or  sprayed water  exist s. The X is a  placeholder  tha t  ident ifies 
prot ect ion  aga inst  dust , if applicable.

Norma l (IPXO)
 Line voltages, nomina l Grounded AC

Voltage range 100 to 240 VAC nomina l
Frequency 50 to 60 Hz
Maximum VA inpu t 750 VA

Column heater performance specifications

Attribute Specification

Heat ing range 5 °C (9 °F) above ambien t  to 65 °C (149 °F).
Tempera tu re accuracy ±1.0 °C (±1.8 °F).
Column hea ter Accommoda tes one column, up to 150 mm 

length  × 4.6 mm ID, pivots ou t  for  use with  
opt iona l mass spect rometer .

Column t r acking Usage in format ion  t r acked via  the eCord 
column ch ip.
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TUV detector specifications

See also:

• If your  system includes a  PDA detector , see the ACQUIT Y  UPLC 
Photod iode Array Detector Getting S tarted  Guide for  specifica t ions.

• If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L igh t S cattering Detector Getting S tarted Guide for  
specifica t ions.

• If your  system includes a  mass spect rometer , see the documenta t ion  
included with  it  for  specifica t ions.

TUV detector physical specifications

Attribute Specification

Heigh t 20.8 cm (8.2 inches)
Depth 50.8 cm (20.0 inches)
Width 34.3 cm (13.5 inches)
Weigh t 9.3 kg (20.5 pounds)

TUV detector environmental specifications

Attribute Specification

Opera t ing t empera ture 4 to 40 °C (39.2 to 104 °F)
Opera t ing humidity <90%, noncondensing
Shipping and storage tempera tu re −30 to 60 °C (−22 to 140 °F )
Sh ipping and storage humidity <90%, noncondensing
Acoust ic noise (inst rument  
genera ted)

<65 dBA
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TUV detector electrical specifications

Attribute Specification

Protect ion  cla ssa

a . P rote ction  Class  I – The insu la t ing scheme used in  the inst rument  to protect  from elect r i-
ca l shock. Class I iden t ifies a  single level of insu la t ion  between  live pa r t s (wires) and exposed 
conduct ive par t s (meta l panels), in  which  the exposed conduct ive par t s a re connected to a  
grounding system. In  tu rn , th is grounding system is connected to the th ird pin  (ground pin) 
on  the elect r ica l power  cord plug.

Class I
Overvoltage ca tegoryb

b. Ove rvoltage  Cate gory  II – Per t a ins to inst ruments tha t  r eceive their  elect r ica l power  from 
a  local level such  as an  elect r ica l wall ou t let .

II
Pollu t ion  degreec

c. P ollu tion  De gre e  2 – A measure of pollu t ion  on  elect r ical circu it s, which  may produce a  
reduct ion of dielect r ic st rength or  surface r esist ivity. Degree 2 refers on ly to normally noncon-
duct ive pollut ion. Occasiona lly, however , expect  a  temporary conduct ivity caused by conden-
sa t ion .

2
Moistu re protect ion d

d. Mois ture  P rote ction  – Normal (IPXO) – IPXO means tha t  no Ingress Protect ion  aga inst  
any type of dr ipping or  sprayed water  exist s. The X is a  placeholder  that  ident ifies protect ion  
against  dust , if applicable.

Normal (IPXO)
 Line voltages, nomina l Grounded AC

Voltage range 100 to 240 VAC nomina l
Line frequency 50 to 60 Hz
Fuse Two fuses, 100 to 240 VAC, 50 to 60 Hz

F 3.15-A, 250-V FAST BLO, 5 × 20 mm (IEC)
Power  consumpt ion 145 VA
Two a t t enua ted analog 
ou tpu t  channels:
2 VFS / 0 mVFS
Two even t  ou tpu t s

Four  even t  inpu t s

At tenua t ion  range: 0.0001 to 4.000 AU
2 V ou tpu t  r ange: −0.1 to +2.1 V
10 mV ou tpu t  r ange: −0.5 to 10.5 mV
Type: con tact  closure
Voltage: +30V
Curren t : 1 A
Input  voltage: +30 V maximum; 100 ms 
min imum per iod
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TUV detector operational specificationsa

a . All specifica t ions der ive from inst rument  performance after  a  1-hour  warm-up t ime.

Attribute Specification

Wavelength  range 190 to 700 nm
Bandwidth 5 nm
Wavelength  accuracy ±1 nm
Wavelength  
repea tability

±0.25 nm

Baseline noise, single 
wavelength b

b. ASTM Standard E1657-94.

6 × 10-6 AU, shun t  in  place, 230 nm, 1.0 second 
filter  t ime constan t , 2 Hz

Baseline noise, dua l 
wavelength b

< ±5.0 × 10-5 AU, shun t  in  place, 230 nm and 280 
nm, 2.0 second filt er  t ime constan t , 1 Hz

Linear ityb ≤5% a t  2.5 AU, propyl pa raben , 257 nm
Drift 5.0 × 10-4 AU/hour , shun t  in  place, a t  230 nm (a fter  

1 hour  warm-up) ∆T=±2 °C/hour  (±3.6 °F /hour)
Maximum da ta  ra te 80 Hz (poin t s/1.0 second peak)
Sensit ivity set t ing 
range

0.0001 to 4.0000 AUFS

Filter  set t ing range Single wavelength:
0.1 to 5.0 seconds, Hamming (defau lt )
1 to 99 seconds, RC
Dual wavelength :
1 to 50 seconds, Hamming (defau lt )
1 to 99 seconds, RC

Optical Component Specifications

Lamp source Deuter ium a rc lamp
Lamp warran ty 2000 hours
F low cell 10 m ligh t -gu iding flow cell (Ana lyt ica l)
Wet ted mater ia ls 316 st a in less steel, fused silica , PE EK, PTFE 

AF2400
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TUV detector optical specifications

Attribute Specification

Monochromator Fast ie Eber t  configura t ion
Gra t ing Plane holographic 1800 grooves/mm
Opt ica l bandwidth 5 nm
Lamp power 30 W

TUV detector flow cell specifications

Type
Flow 
Range 
(mL/min)

Volume 
(nL)

Path 
Length 
(mm)

Sample Tubing 
Internal Diameter 
(µm)

Pressure 
Rating 
(bar/psi)

In Out

Analyt ica l 0 to 2 500 10 125 125 69/1000
High- 
sensit ivity

0 to 2 2400 25 125 125 69/1000
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Optional sample organizer specifications

Sample organizer physical specifications

Attribute Specification

Heigh t 92.7 cm (36.5 inches)
Depth 71.1 cm (28 inches)
Width 25.4 cm (10 inches), 61.6 cm(24.25 inches) with  sample 

manager
Weigh t 58.1 kg (128 pounds), withou t  in terna l or  externa l shelves

Sample organizer environmental specifications

Attribute Specification

Opera t ing t empera ture 4 to 40 °C (39.2 to 104 °F)
Opera t ing humidity <90%, noncondensing
Shipping and storage tempera tu re −30 to 60 °C (-22 to 140 °F )
Sh ipping and storage humidity <90%, noncondensing
Acoust ic noise (inst rument  
genera ted)

<65 dBA

Sample organizer electrical specifications

Attribute Specification

Protect ion  cla ssa Class I
Overvoltage ca tegoryb II
Pollu t ion  degreec 2
Moistu re protect ion d Normal (IPXO)

 Line voltages, nomina l Grounded AC
Voltage range 100 to 240 VAC nomina l
Frequency 47 to 63 Hz
Fuse 10 A
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Max VA inpu t 540 VA
a. P rote ction  Class  I – The insula t ing scheme used in  the inst rument  to protect  from elec-

t r ica l shock. Class I iden t ifies a  single level of insu la t ion  between  live pa r t s (wires) and 
exposed conduct ive par t s (meta l panels), in  which  the exposed conduct ive par t s a re con-
nected to a  grounding system. In  turn , th is grounding system is connect ed to the th ird pin 
(ground pin) on the elect r ica l power  cord plug.

b. Ove rvoltage  Cate gory  II – Per ta ins to inst ruments tha t  receive their  elect r ica l power  
from a  local level such  as an  elect r ica l wall ou t let .

c. P ollu tion  De gre e  2 – A measure of pollu t ion on  elect r ical cir cu it s, which  may produce a  
reduct ion of dielect r ic st rength  or  sur face r esist ivity. Degree 2 refers on ly to normally 
nonconduct ive pollu t ion . Occasiona lly, however , expect  a  t emporary conduct ivity caused 
by condensat ion.

d. Mois ture  P rote ction  – Normal (IPXO) – IPXO means tha t  no Ingress Protect ion  
against  any type of dr ipping or  sprayed water  exist s. The X is a  placeholder  that  iden t i-
fies protect ion  aga inst  dust , if applicable.

Sample organizer performance specifications

Attribute Specification

Heater  / cooler 4 to 40 °C (39.2 to 104 °F), ±3 °C 
(±5.4 °F) in  20 °C (68 °F) ambien t  
condit ions.
Programmable in  1 °C (1.8 °F) 
increments.

Number  of ANSI complian t  pla tes Tota l of up to:21 standard micro-
t it er  pla t es, or  11 in termedia te 
height  pla tes, or  7 deep-well (or  
2-mL via l) pla tes, and combina-
t ions thereof.

Maximum sample capacity Tota l of up to 8,064 samples: in  
twen ty one (21) 384-well pla t es.

Sample organizer electrical specifications (Continued)

Attribute Specification
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eCord column chip specifications

eCord™ column chip information

Parameter Generated By Maximum Bytes

Par t  number Water s 10
Manufactu r ing ID# Water s 64
Chemist ry Water s 64
Par t icle Size Water s 4
Column Dimension Water s 8
Date of Manufactu rer Water s 8
Efficiency Water s 4
Backpressure (psi) Water s 4
Reten t ion  factor Water s 4
USP Ta iling Factor Water s 4
Date Tested Water s 8
Test  Condit ions Water s 100
Recommended Opera t ing 
Guidelines

Water s PDF

Storage Solven t Water s 32
Bulk Ba tch Water s 8
pH Opera t ing Range Water s 8
Sta r t  Da te and Time User 8
Fin ish  Da te and Time User 8
Project  Name User 64
Sample Set  Name User 64
User  Name User 64
System # User 64
# In ject ions User 2
# Samples User 2
Highest  Backpressure User 8
Average In ject ion  Volume User 4
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Average F low Rate User 4
Average Column Tempera tu re User 4
Storage Solven t User 32
Suitability Met? User 4

eCord™ column chip information (Continued)

Parameter Generated By Maximum Bytes
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C Spare Parts

This appendix list s recommended spa re pa r t s and opt ions for  the ACQUITY 
UPLC™ system. Unlist ed pa r t s a re not  r ecommended for  customer  
replacement .

See also:

• If your  system includes a  PDA detector , see the ACQUIT Y  UPLC 
Photod iode Array Detector Getting S tarted  Guide for  a  list  of spa re pa r t s.

• If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L igh t S cattering Detector Getting S tarted Guide for  a  list  of 
spa re pa r ts.

• If your  system includes a  mass spect rometer , see the documenta t ion  
included with  it  for  a  list  of spa re pa r ts.

Contents:

Topic Page

ACQUITY UPLC system par t  numbers C-2
Binary solven t  manager  spa re pa r ts C-2
Sample manager  spare pa r t s C-4
TUV detector  spa re pa r ts C-5
Opt iona l sample organ izer  spa re pa r t s C-6
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ACQUITY UPLC system part numbers

Binary solvent manager spare parts

Part numbers for the ACQUITY UPLC system

Item Part Number

System per formance test  for  ACQUITY UPLC 
system with  TUV or  PDA detector

715001134

System per formance test  for  ACQUITY UPLC 
system with  Quat t ro Micro Premier

715001119

Recommended spare parts for the binary solvent manager

Item Part Number

ACQUITY dua l ba ll and sea t 700002968
ACQUITY pr imary check va lve (pkg 2) 700002596
ACQUITY UPLC Column Mixer  4.6 mm × 50 mm 205000403
Air  filt er 700002632
Air  filt er , handle 700002633
Compression  screw, gold, long (10) 700002645
Compression  screw, gold, shor t  (10) 700002634
Dual ba ll and sea l 700002968
Fer ru le set , two-piece swagelock 700002635
Fuse, 5 A, 250 V, 5 × 20 mm, slo blo 700002604
Hastelloy bot t le filt ers (1) 700002850
Hastelloy bot t le filt ers (7) 700002824
Head sea l and sea l wash  spacer , UP30, .0787 ID (2) 700002599
Mixer , st andard, 100 µL 205000272
Mixer , zir con ia , 50 µL 700002911
Pr imary in let  check va lve filt er  k it 700002869
Pr imary in let  check va lve filt er  r eplacements (5) 700002870
Plunger  (2) 700002600
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PTFE O-r ing WAT076152
Solven t  filter WAT025531
Tube, “A” t r ansducer  to ven t  va lve 430001200
Tube, “B” t r ansducer  to ven t  va lve 430001199
Tube, degasser  por t  A1 to solven t  select  va lve A 430001115
Tube, degasser  por t  A2 to solven t  select  va lve A 430001116
Tube, degasser  por t  B1 to solven t  select  va lve B 430001114
Tube, degasser  por t  B2 to solven t  select  va lve B 430001113
Tube, solven t  in let  SDS 430001020
Tube, SSV to check va lve 430001172
Tube, system ou t let  SDS 430001486
Tube, t r ansducer  in let 430001151
Tube, t r ansducer  to check va lve 430001121
Tube, ven t  va lve por t  1 to waste 430001209
Tube, ven t  va lve por t  2 to t ee/filt er 430001208
Tube, ven t  va lve por t  4 to waste 430001210
Tube, ven t  va lve por t  5 to t ee/filt er 430001207
Wash  sea l (2) 700002598

Recommended spare parts for the binary solvent manager (Continued)

Item Part Number
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Sample manager spare parts

Recommended spare parts for the sample manager 

Item Part Number

Fuse, 0.05 A, 250 V, SMD 4000 A INTERR 242.05 700002575
Fuse, 0.16 A, 250 V, SMD 4000 A INTERR 242.16 700002574
Fuse, 0.25 A, 250 V, SMD 4000 A INTERR 242.25 700002576
Fuse, 10 A, 5 × 20 mm, slo blo (5) 700002577
Needle, FE P/meta l, 30 µL 205000369
Needle, PE EK, 15 µL 700002708
Needle, PE EK, 30 µL 700002644
Needle, steel, 30 µL 205000362
Puncture needle ca r t r idge kit  (for  new Y-carr iage) 700002773
Sample loop, 10 µL 430001326
Sample loop, 2 µL 430001264
Sample loop, 20 µL 430001320
Sample loop, 5 µL 430001311
Sample loop, 50 µL 430001325
Syr inge, sample, 100 µL, HP 700002570
Syr inge, sample, 250 µL, HP 410001347
Syr inge, wash , 2.5 mL 700002569
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TUV detector spare parts

See also:

• If your  system includes a  PDA detector , see the ACQUIT Y  UPLC 
Photod iode Array Detector Getting S tarted  Guide for  a  list  of spa re pa r t s.

• If your  system includes an  ELS detector , see the ACQUIT Y  UPLC 
Evaporative L igh t S cattering Detector Getting S tarted Guide for  a  list  of 
spa re pa r ts.

• If your  system includes a  mass spect rometer , see the documenta t ion  
included with  it  for  a  list  of spa re pa r ts.

Recommended spare parts for the TUV detector

Item Part Number

Backpressure regu la tor 700002571
Flow cell, Analyt ica l 205015008
Flow cell, High  Sensit ivity 205015009
Fuse, 3.15 A, 250 V, 5 × 20 mm, fast -act ing (5) WAT055634
In let  tube assembly (Ana lyt ica l and High  
Sensit ivity)

430001225

Per formance main tenance kit  (includes lamp) 201000186
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Optional sample organizer spare parts

Recommended spare parts for the sample organizer 

Item Part Number

Fuse, 10 A, 5 × 20 mm, slo blo (5) 700002577
Shelf 700002730
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D Solvent Considerations

The in format ion  in  th is appendix applies on ly to the following inst ruments:

• ACQUITY UPLC system modules
• ACQUITY PDA detector
• ACQUITY TUV detector
• ACQUITY UPLC ELS detector

Contents:

Topic Page

In t roduct ion D-2
Solven t  r ecommenda t ions D-4
Solven t  miscibility D-9
Solven t  st abilizer s D-10
Solven t  viscosity D-11
Wavelength  select ion D-11

Warning: To avoid chemica l haza rds, a lways observe sa fe labora tory 
pract ices when  opera t ing your  system.



D-2 Solvent Considerations

Introduction

Preventing contamination
For  in format ion  on  preven t ing con tamina t ion , r efer  to Controlling 
Contam ination  in  LC/ MS  S ystem s (pa r t  number 715001307) on  the 
ACQUITY UPLC System Bookshelf CD, or  visit  h t tp://www.waters.com and 
click Suppor t  Cen ter .

Clean solvents
Clean  solven ts ensure reproducible r esu lt s and permit  you  to opera te with  
min imal inst rument  ma in tenance.

Dir ty solven ts can  cause baseline noise and dr ift , and they can  clog solven t  
reservoir  filt er s, in let  filt er s, and capilla ry lines.

Solvent quality
Use MS-grade solven t s for  the best  possible result s; t he min imum 
requ irement  is HP LC-grade. F ilt er  solven t s th rough  an  appropr ia te 
membrane filt er .

Tip: Always be su re your  solven t  choices a re consist en t  with  the 
recommenda t ions of the filt er  manufactu rer .

Solvent preparation
Proper  solven t  prepara t ion , pr imar ily filt ra t ion , can  preven t  many pumping 
problems.

Tip: Always use brown-t in ted glassware to inh ibit  microbia l growth .
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Water
Use wa ter  on ly from a  h igh-qua lity wa ter  pur ifica t ion  system. If the wa ter  
system does not  deliver  filt ered wa ter , filt er  the water  through  a  0.2-µm 
membrane filt er .

Using buffers

Adjust  the pH  of aqueous buffer s. F ilt er  them to remove insoluble ma ter ia l, 
and then  blend them with  appropr ia t e organ ic modifier s. After  you  use a  
buffer , flush  it  from the pump by runn ing a  wet -pr ime with  a t  least  five 
system volumes of HPLC-grade dist illed or  deion ized wa ter . 

For  shu tdowns of more than  a  day, flush  the pump with  a  20% 
methanol/wa ter  solu t ion  to preven t  microbia l growth .

Tip: To avoid sa lt  precipit a t ion , nonvola t ile buffer  concen t ra t ions shou ld not  
exceed 100 mM.

Buffered solvents

When using a  buffer , choose good qua lity reagen t s, filt er ing them th rough  a  
0.2-µm filt er .

Tip: To discourage microbia l growth, r eplace 100% mobile aqueous phase 
da ily.

See also: For  in format ion  on  preven t ing con tamina t ion , r efer  to Controlling 
Contam ination  in  LC/ MS  S ystem s (pa r t  number 715001307) on  the 
ACQUITY UPLC System Bookshelf CD, or  visit  h t tp://www.waters.com and 
click Suppor t  Cen ter .

Caution: Using 100% water  can  cause microbia l growth . Water s 
r ecommends changing 100% water  solu t ions da ily. Adding a  small 
amount  of an  organic solven t  (~10%) preven t s microbia l growth .

Caution: Some buffer s can  be incompa t ible with  mass spect rometer s. 
Consu lt  the documenta t ion  tha t  accompanies your  inst rument  for  
compa t ible buffer s.
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Solvent recommendations

General solvent guidelines
Always observe the following genera l solven t  guidelines:

• Use h igh-qua lity, brown-t in ted glassware to inh ibit  m icrobia l growth .
• F ilter  solven t s. Small par t icles can  permanen t ly block a  system’s 

capilla ry lines. F ilt er ing solven t s a lso improves check va lve 
per formance.

Solvents to use
The ACQUITY UPLC system was designed for  reversed-phase 
chromatography and ACQUITY UPLC BEH column chemist r ies. Waters® 
eva lua ted the system’s reliability using t radit iona l r eversed-phase solven t s.

Th is sect ion list s solven ts recommended for  the ACQUITY UPLC system. 
Contact  Water s Customer  Service to determine whether  you can  use solven t s 
tha t  do not  appear  in  the list  withou t  adversely a ffect ing inst rument  or  
system per formance.

See also: “Contact ing Water s t echn ica l service” on  page 6-5.

Recommended solvents

• Aceton it r ile
• Aceton it r ile/wa ter  mixtu res
• Isopropanol
• Methanol
• Methanol/wa ter  mixtu res
• Water
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Other solvents

You can  use the following solven t s. Note, however , tha t  these solven t s can  
shor ten  inst rument  life.

• Tet rahydrofuran  (THF) 
• Hexane 

See also: “ACQUITY UPLC system recommendat ions” on  page D-7 for  
addit iona l in format ion .

Consider  solven t  pola r ity when  you  change typica l reversed phase solven ts. 
F lush  the system with  a  solven t  of in termedia te pola r ity like isopropanol 
before in t roducing nonpola r  solven ts like THF or  hexane.

Additives/Modifiers

• 0.1% ethylene diaminetet raacet ic acid (EDTA)
• 0.1% hexafluorobu ter ic acid
• 0.1% t r iethyl amine (TEA)
• 0.1% t r ifluoracet ic acid (TFA)
• 0.2% formic acid
• 10 mM ammonium bica rbona te
• 10 mM phospha te buffer
• 50 mM ammonium aceta te
• 50 mM ammonium hydroxide
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Sample diluents

• Aceton it r ile
• Aceton it r ile/wa ter  mixtu res
• Dimethylformamide (DMF)
• Dimethyl su lfoxide (DMSO)
• Isopropanol
• Methanol
• Methanol/wa ter  mixtu res
• Water

Recommendation: Do not  use buffer s a s needle wash .

Cleaners

Recommendation: See the clean ing procedures in  Controlling Contam ination  
in  LC/ MS  S ystem s (pa r t  number 715001307) on  the ACQUITY UPLC System 
Bookshelf CD, or  visit  h t tp://www.waters.com and click  Suppor t  Cen ter .

• Phosphor ic acid (≤30%)
• Sodium hydroxide (≤1Μ)

Solvents to avoid
You should avoid these solven ts:

• Solven t s tha t  con ta in  ha logens: fluor ine, bromine, or  iodine.
• St rong acids. (Use them on ly in  weak concen t ra t ion , <5%, un less a s 

clean ing agen t s. Avoid using acids a s mobile phases when their  pH 
<1.0.)

• Peroxidizable compounds such  as UV-grade ethers, non-st abilized 
THF, dioxane, and diisopropylether . (If you  must  use peroxidizable 
compounds, be su re to filt er  them th rough  dry a lumin ium oxide to 
adsorb formed peroxides.)

• Solu t ions tha t  con ta in  st rong concent ra t ions of complexing agen ts 
like ethylene diaminetet raacet ic acid (EDTA).
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ACQUITY UPLC system recommendations
Contact  Water s for  recommended system clean ing and flush ing procedures. 
See “Contact ing Water s techn ica l service” on  page 6-5.

See also: Controlling Contam ination  in  LC/ MS  S ystem s (pa r t  
number 715001307) on  the ACQUITY UPLC System Bookshelf CD, or  visit  
h t tp‘://www.water s.com and click Suppor t  Cen ter .

• THF and hexane can  be used as the mobile-phase in  ACQUITY UPLC 
systems. However , as with  many nonaqueous solven t s, they can  shor ten  
system and inst rument  life compared with  equ ipment  runn ing typica l 
rever sed-phase solven t s.

• When  using unstabilized THF, ensure tha t  your  solven t  is fr esh ly 
prepa red. P reviously opened bot t les con ta in  peroxide contaminan t s, 
which  cause baseline dr ift .

• Ch loroform, methylene ch lor ide, ethyl aceta te, and toluene a re genera lly 
not  recommended for  use in  ACQUITY UPLC systems. Never theless, 
you  can  use these solven t s in  weak dilu t ions (<10%) as addit ives, sample 
diluen ts, or  modifier s. 

• Con tact  your  Water s sa les r epresen ta t ive or  loca l t echn ica l suppor t  
organ iza t ion  to determine whether  a  specific method is su it able to use 
with  the ACQUITY UPLC system inst ruments and components.

• When  using THF  or  hexane, inst a ll st a in less st eel tubing, and min imize 
the use of PEEK componen ts.

• Aqueous solven t s must  not  r emain  in  a  shu t -down system because they 
serve as a  subst ra te for  microbia l colon ies. Microbes can  clog system 
filt er s and capilla ry lines. To preven t  their  prolifera t ion , add a  small 
amount  (~10%) of an  organ ic solven t  such  as aceton it r ile or  methanol.

Warning: Explosion  haza rd: Peroxide con taminant s in  THF  can  
spon taneously and dest ruct ively explode when  you  pa r t ia lly or  
completely evapora te the THF.

Warning: Health  haza rd: Hexane is a  neurotoxin , and THF can  
ir r it a t e eyes, skin  and mucous membranes and cause ha rmfu l 
neurologic effect s. If you  use either  or  both  of these vola t ile solven t s, 
loca te your  ACQUITY UPLC system inside a  fume hood or  walk-in  
chamber  to min imize exposure to ha rmfu l solven t  vapors.
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Binary solvent manager recommendations
• The sea l wash  system must  never  run  dry, pa r t icula r ly dur ing 

separa t ions tha t  use a  pola r  mobile phase.
• Isopropyl a lcohol or  mixtu res of methanol and wa ter , like 20% 

methanol/wa ter , a re effect ive seal wash  solven ts for  THF solven t  
mixtures.

• For  reversed-phase applica t ions, use aqueous sea l wash  solu t ions with  a  
weak organ ic componen t  (for  example 1:9 methanol/wa ter ).

• Do not  use 100% organic seal wash  solu t ions.

Sample manager recommendations
• Insta ll the a ll-st a in less-steel needle (par t  number  205000362) on  the 

sample manager  when  using THF or  hexane.
• Do not  use concen t ra t ions of THF or  hexane greater  than  10% as 

weak-wash  solven t .
• Typica l organ ic sample diluen ts such  as dimethylsu lfoxide (DMSO) and 

dimethylformamide (DMF) a re suppor t ed.

Detector recommendations
Observe the following gu idelines when  using solven ts with  ACQUITY UPLC 
system detector  flow cells:

• A flow cell t ranspor ted while tempera tu res a re below 5 °C must  be filled 
with  a lcohol.
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Solvent miscibility

Before you  change solven ts, refer  to the t able below to determine solven t  
miscibility. Be aware of these effect s:

• Changes involving two miscible solven ts can  be made direct ly. Changes 
involving two solven t s tha t  a re not  tota lly miscible (for  example, from 
ch loroform to wa ter ) r equ ire an  in termedia te solvent  like n -propanol.

• Tempera ture a ffects solven t  miscibility. If you  a re runn ing a  
h igh-t empera tu re applica t ion , consider  the effect  of the h igher  
temperatu re on  solven t  solubility.

• Buffers dissolved in  wa ter  can  precipita t e when  mixed with  organ ic 
solven ts.

When  you  switch  from a  st rong buffer  to an  organ ic solven t , thorough ly flush  
the system with  dist illed wa ter  before you  add the organ ic solven t .

Solvent miscibility

Polarity 
Index Solvent

Viscosity 
cP, 20 °C 
(@1 atm)

Boiling 
Point °C 
(@1 atm)

Miscibility 
Number 
(M)

λ Cutoff 
(nm)

 0.0 N-hexane 0.313 68.7 29 ––
 1.8 Tr iethylamine 0.38 89.5 26 ––
 4.2 Tet rahydrofuran  (THF ) 0.55 66.0 17 220
 4.3 1-propanol 2.30 97.2 15 210
 4.3 2-propanol 2.35 117.7 15 ––
 5.2 Ethanol 1.20 78.3 14 210
 5.4 Acetone 0.32 56.3 15, 17 330
 5.5 Benzyl a lcohol 5.80 205.5 13 ––
 5.7 Methoxyethanol 1.72 124.6 13 ––
 6.2 Aceton it r ile 0.37 81.6 11, 17 190
 6.2 Acet ic acid 1.26 117.9 14 ––
 6.4 Dimethylformamide 0.90 153.0 12 ––
 6.5 Dimethylsu lfoxide 2.24 189.0 9 ––
 6.6 Methanol 0.60 64.7 12 210
 9.0 Water 1.00 100.0 –– ––
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Using miscibility numbers (M-numbers)
Use miscibility numbers (M-numbers) to predict  the miscibility of a  liqu id 
with  a  standard solven t .

To predict  the miscibility of two liqu ids, subt ract  the smaller  M-number  va lue 
from the la rger  M-number  va lue.

• If the difference between  the two M-numbers is 15 or  less, the two 
liqu ids are miscible in  a ll propor t ions a t  15 °C.

• A difference of 16 indicates a  cr it ica l solut ion  t empera tu re from 25 to 
75 °C, with  50 °C as the opt imal t empera tu re.

• If the difference is 17 or  grea ter , the liqu ids a re immiscible or  their  
cr it ica l solu t ion  temperatu re is above 75 °C.

Some solven ts prove immiscible with  solven t s a t  both  ends of the lipoph ilicity 
sca le. These solven ts r eceive a  dua l M-number :

• The fir st  number , a lways lower  than  16, indica tes the degree of 
miscibility with  h igh ly lipoph ilic solven t s.

• The second number  applies to the opposit e end of the sca le. A la rge 
difference between  these two numbers indica tes a  lim ited range of 
miscibility.

For  example, some fluoroca rbons a re immiscible with  a ll the st andard 
solven ts and have M-numbers of 0 and 32. Two liqu ids with  dua l M-numbers 
a re usua lly miscible with  each other .

A liqu id is cla ssified in  the M-number  system by t est ing for  m iscibility with  a  
sequence of standard solven t s. A cor rect ion  t erm  of 15 un its is then  either  
added or  subt racted from the cu toff poin t  for  m iscibility.

Solvent stabilizers

Do not  leave solven ts con ta in ing stabilizers, like THF with  butyla ted 
hydroxytoluene (BHT), to dry in  the system’s flow pa th . A dry flow pa th , 
including the detector  flow cell, becomes con tamina ted with  residua l 
st abilizer , and a  substan t ia l clean ing effor t  is needed to restore the flow pa th  
to it s in it ia l condit ion .
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Solvent viscosity

Genera lly, viscosity is not  a  considera t ion  when  you  opera te with  a  single 
solven t  or  under  low pressure. However , with  gradien t  chromatography, the 
viscosity changes tha t  occur  a s the solven ts a re mixed in  differen t  propor t ions 
can  effect  pressure changes dur ing the run . For  example, a  1:1 
wa ter /methanol mixtu re produces twice the pressure of either  wa ter  or  
methanol a lone.

If you  do not  know the exten t  to which  pressure changes a ffect  the ana lysis, 
monitor  the pressu re dur ing the run.

Wavelength selection

The t ables in  th is sect ion  provide UV cu toff va lues for  these items:

• Common solven ts
• Common mixed mobile phases
• Chromophores

UV cutoffs for common solvents
The table below shows the UV cu toff (the wavelength  a t  which  the absorbance 
of the solven t  equa ls 1 AU) for  some common chromatograph ic solven ts. 
Opera t ing a t  a  wavelength  nea r  or  below the cu toff increases baseline noise 
due to solven t  absorbance.

UV cutoff wavelengths for common chromatographic solvents

Solvent
UV 
Cutoff 
(nm)

Acetone 330
Aceton it r ile 190
Diethyl amine 275
Ethanol 210
Isopropanol 205
Isopropyl ether 220
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Mixed mobile phases
The following t able provides approximate wavelength  cu toffs for  some other  
solven ts, buffer s, detergen t s, and mobile phases. The solven t  concen t ra t ions 
represen ted a re those most  commonly used. If you  wan t  to use a  differen t  
concen t ra t ion , you  can  determine approximate absorbance using Beer ’s law, 
because absorbance is propor t iona l to concent ra t ion .

Methanol 205
n -Propanol 210
Tet rahydrofuran  (THF) 230

Wavelength cutoffs for different mobile phases

Mobile Phase
UV 
Cutoff 
(nm)

Mobile Phase
UV 
Cutoff 
(nm)

Acet ic acid, 1% 230 Sodium ch lor ide, 1 M 207
Ammonium aceta te, 10 mM 205 Sodium cit r a t e, 10 mM 225
Ammonium bica rbona te, 10 mM 190 Sodium dodecyl su lfa te 190
Polyoxyethylene (35) lau ryl ether  
(BRIJ  35), 0.1%

190 Sodium formate, 10 mM 200

3-[(3-cholamidopropyl)-dimethy-
lammonio]-1-propanesu lfona te) 
(CHAPS) 0.1%

215 Tr iethyl amine, 1% 235

Diammonium phospha te, 50 mM 205 Tr ifluoracet ic acid, 0.1% 190
(Ethylenedin it r ilo) tet raacet ic 
acid disodium sa lt  (disodium 
EDTA), 1 mM

190 TRIS HCl, 20 mM, pH 7.0, 
pH 8.0

202, 
212

4-(2-hydroxyethyl)-1-pipera -
zineethanesu lfon ic acid (HEPES), 
10 mM, pH 7.6

225 Tr iton-X™ 100, 0.1% 240

UV cutoff wavelengths for common chromatographic solvents (Continued)

Solvent
UV 
Cutoff 
(nm)
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Mobile phase absorbance
This sect ion list s the absorbances a t  severa l wavelengths for  fr equen t ly used 
mobile phases. Choose the mobile phase ca refu lly to reduce baseline noise.

The best  mobile phase for  your  applica t ion  is one tha t  is t r ansparen t  a t  the 
chosen  detect ion  wavelengths. With  such  a  mobile phase, ensure tha t  any 
absorbance is due on ly to the sample. Absorbance by the mobile phase a lso 
reduces the linea r  dynamic range of the detector  by the amount  of absorbance 
the au tozero funct ion  cancels, or  “au tozeroes,” ou t . Wavelength , pH, and 
concen t ra t ion  of the mobile phase a ffect s it s absorbance. Examples of severa l 
mobile phases a re given  in  the t able below.

Tip: The absorbances in  the t able below a re based on  a  10-mm pa th length .

Hydroch lor ic acid, 0.1% 190 Waters P IC® Reagen t  A, 
1 via l/lit er

200

Morpholinoethanesu lfon ic acid 
(MES), 10 mM, pH 6.0

215 Waters P IC Reagen t  B-6, 
1 via l/lit er

225

Potassium phospha te, 
monobasic, 10 mM 
dibasic, 10 mM

190
190

Waters P IC Reagen t  B-6, 
low UV, 1 via l/lit er

190

Sodium aceta te, 10 mM 205 Waters P IC Reagen t  D-4, 
1 via l/lit er

190

Wavelength cutoffs for different mobile phases (Continued)

Mobile Phase
UV 
Cutoff 
(nm)

Mobile Phase
UV 
Cutoff 
(nm)
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Mobile phase absorbance measured against air or water

Absorbance at Specified Wavelength (nm)

200 205 210 215 220 230 240 250 260 280

Solvents

Aceton it r ile 0.05 0.03 0.02 0.01 0.01 <0.01 — — — —
Methanol 
(not  
degassed)

2.06 1.00 0.53 0.37 0.24 0.11 0.05 0.02 <0.01 —

Methanol 
(degassed)

1.91 0.76 0.35 0.21 0.15 0.06 0.02 <0.01 — —

Isopropanol 1.80 0.68 0.34 0.24 0.19 0.08 0.04 0.03 0.02 0.02
Unstablized 
t et r ahydro-
fu ran  (THF, 
fresh )

2.44 2.57 2.31 1.80 1.54 0.94 0.42 0.21 0.09 0.05

Unstablized 
t et r ahydro-
fu ran  (THF, 
old)

>2.5 >2.5 >2.5 >2.5 >2.5 >2.5 >2.5 >2.5 2.5 1.45

Acids and Bases

Acet ic acid, 
1%

2.61 2.63 2.61 2.43 2.17 0.87 0.14 0.01 <0.01 —

Hydro-
ch lor ic acid, 
0.1%

0.11 0.02 <0.01 — — — — — — —

Phosphor ic 
acid, 0.1%

<0.01 — — — — — — — — —

Trifluoro-
acet ic acid

1.20 0.78 0.54 0.34 0.22 0.06 <0.02 <0.01 — —

Diammo-
n ium 
phospha te, 
50 mM

1.85 0.67 0.15 0.02 <0.01 — — — — —



Wavelength selection D-15

Tr iethy-
lamine, 1%

2.33 2.42 2.50 2.45 2.37 1.96 0.50 0.12 0.04 <0.01

Buffers and Salts

Ammonium 
aceta te, 
10 mM

1.88 0.94 0.53 0.29 0.15 0.02 <0.01 — — —

Ammonium 
bicarbona te, 
10 mM

0.41 0.10 0.01 <0.01 — — — — — —

Ethylene-
dinit r ilo) 
t et r aacet ic 
acid diso-
dium sa lt  
(disodium 
EDTA), 
1 mM

0.11 0.07 0.06 0.04 0.03 0.03 0.02 0.02 0.02 0.02

4-(2-hydrox-
yethyl)-1-pi
pera -
zineethanes
u lfon ic acid 
(HEPES), 
10 mM, 
pH 7.6

2.45 2.50 2.37 2.08 1.50 0.29 0.03 <0.01 — —

Morpholino-
ethanesu lfo
n ic acid 
(MES), 
10 mM, 
pH 6.0

2.42 2.38 1.89 0.90 0.45 0.06 <0.01 — — —

Mobile phase absorbance measured against air or water (Continued)

Absorbance at Specified Wavelength (nm)

200 205 210 215 220 230 240 250 260 280
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Potassium 
phospha te, 
monobasic 
(KH 2PO4), 
10 mM

0.03 <0.01 — — — — — — — —

Potassium 
phospha te, 
dibasic,
(K2HPO4),
10 mM

0.53 0.16 0.05 0.01 <0.01 — — — — —

Sodium 
aceta te, 
10 mM

1.85 0.96 0.52 0.30 0.15 0.03 <0.01 — — —

Sodium 
ch lor ide, 
1 M

2.00 1.67 0.40 0.10 <0.01 — — — — —

Sodium 
cit r a te, 
10 mM

2.48 2.84 2.31 2.02 1.49 0.54 0.12 0.03 0.02 0.01

Sodium 
formate, 
10 mM

1.00 0.73 0.53 0.33 0.20 0.03 <0.01 — — —

Sodium 
phospha te,
100 mM, pH 
6.8

1.99 0.75 0.19 0.06 0.02 0.01 0.01 0.01 0.01 <0.01

Tr is HCl, 
20 mM, pH 
7.0

1.40 0.77 0.28 0.10 0.04 <0.01 — — — —

Tris HCl, 
20 mM, pH 
8.0

1.80 1.90 1.11 0.43 0.13 <0.01 — — — —

Mobile phase absorbance measured against air or water (Continued)

Absorbance at Specified Wavelength (nm)

200 205 210 215 220 230 240 250 260 280
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Waters PIC® Reagents

PIC A, 
1 via l/L

0.67 0.29 0.13 0.05 0.03 0.02 0.02 0.02 0.02 <0.01

PIC B6, 1 
via l/L

2.46 2.50 2.42 2.25 1.83 0.63 0.07 <0.01 — —

PIC B6, low 
UV, 
1 via l/L

0.01 <0.01 — — — — — — — —

PIC D4, 1 
via l/L

0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.01

Detergents

BRI J  35, 1% 0.06 0.03 0.02 0.02 0.02 0.01 <0.01 — — —
3-[(3-chola -
midopropyl)
-dimethy-
lammonio]-1
-propane-
su lfona te) 
(CHAPS), 
0.1%

2.40 2.32 1.48 0.80 0.40 0.08 0.04 0.02 0.02 0.01

Sodium 
dodecyl 
su lfa te 
(SDS), 0.1%

0.02 0.01 <0.01 — — — — — — —

4-octylphen-
ol poly-
ethoxyla te 
(Tr iton ®

X-100), 0.1%

2.48 2.50 2.43 2.42 2.37 2.37 0.50 0.25 0.67 1.42

Mobile phase absorbance measured against air or water (Continued)

Absorbance at Specified Wavelength (nm)

200 205 210 215 220 230 240 250 260 280
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Polyoxyeth -
ylene 
sorbitan  
monolau-
ra te 
(Tween™ 
20), 0.1%

0.21 0.14 0.11 0.10 0.09 0.06 0.05 0.04 0.04 0.03

Mobile phase absorbance measured against air or water (Continued)

Absorbance at Specified Wavelength (nm)

200 205 210 215 220 230 240 250 260 280
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informat ion , see eCord column ch ip
inst a lling

MS detect ion  2-32
opt ica l detect ion  2-27

manufactu r ing informat ion , 
finding 7-35

overview 1-12
replacing

filt er  in  column in -line un it  6-62
usage th reshold warn ing 6-7
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I

column hea ter
cur ren t  t empera tu re 4-7
main ta in ing 6-61
overview 1-8
see eCord column ch ip
set  poin t  4-7
specifica t ions

elect r ica l B-12
environmenta l B-11
per formance B-12
physica l B-11

column st abilizer
funct ion  1-8
insta lling 2-27

comments iii
composit ion , solven t  4-5
compression  screw fer ru le a ssembly 

2-13
condit ion ing column  3-38
configur ing

Empower  software 4-2
main tenance warn ings 6-7
MassLynx software 4-12
syr inge pa rameters 6-56

connect ing
eCord column ch ip 2-31 , 2-34
solven t  supply 2-34

connect ions
elect r icity source 2-45
Ethernet , making 2-37
signa l, making 2-43

Connect ions Insigh t  request , 
submit t ing 7-3

con tact ing Water s Techn ica l Service 
2-2 , 6-5 , 7-4

con tamina t ion
preven t ing D-2

con t rol panel 4-4, 4-7 , 4-9
binary solven t  manager  4-4

ELS detector  4-9
PDA detector  4-9
sample manager  4-7
TUV detector  4-9

crea t ing
inst rument  method 5-5
log en t r ies 7-18
sample set  method  5-8
system in  Empower  4-3
test  methods 5-5

customer  comments  iii

D
damage, r epor t ing 2-2 , 6-5 , 7-4
da ta  systems 1-11
defrost ing, sample compar tment  6-29
degasser  ven t  line posit ion ing 2-24
detector

ELS, overview 1-10
lamp life th reshold warn ing 6-7
PDA, overview 1-10
see ELS detector , PDA detector , 

and TUV detector
solven t  recommenda t ions D-8
TUV, overview 1-10

detergen t s D-17
diagnost ics, st a r tup  3-35
diluen ts, sample D-6
dir ty flow cell 6-65
dra in  rout ing hole 2-12
draw ra tes, maximum  6-49 , 6-50
dr ift  problems, t roubleshoot ing 7-38
dr ip management  system, proper  

placement  for  2-12
dry pr ime, per forming 3-8
dynamic leak t est , per forming 7-55

E
eCord column ch ip

connect ing 2-31 , 2-34
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overview 1-12
specifica t ions  B-19

elect r ica l specifica t ions
bina ry solven t  manager  B-3
column hea ter  B-12
sample manager  B-7
sample organ izer  B-17
TUV detector  B-14

elect r ica l symbols A-14
elect r icity source, connect ions 2-45
ELS detector

a larm messages 7-129
componen t  set t ings

modifying 7-32
viewing 7-31

con t rol panel, using 4-9
I/O signal connectors  2-42
lamp LED

ELS detector  7-128
main ta in ing 6-1 , 6-64
overview 1-10
plumbing 2-17
power  LED 7-128
prepar ing 3-35
rea r  panel in ter face connect ions

changing 7-140
displaying 7-138

signa l connector s  2-42
specifica t ions  B-1, B-13, C-1 , C-5
troubleshoot ing 7-128–7-140

Empower
system t est  mix

prepar ing 5-3
runn ing 5-9

Empower  software
logging in  4-2
overview 1-11
sta r t ing 4-2

sta r t ing ACQUITY UPLC Console 
from  4-11

environmenta l specifica t ions
binary solven t  manager  B-2
column heater  B-11
sample manager  B-7
sample organ izer  B-17
TUV detector  B-13

equipment  gu idelines iv, 7
Ethernet  connect ions, making 2-37
exhaust  hood 2-23

F
fer ru le insta lla t ion  6-48
filt er

binary solven t  manager
clean ing 6-14
replacing 6-15

column in -line
replacing 6-62

sample organ izer , clean ing 6-77
firmware version , viewing 7-5
fit t ings, t igh ten ing recommenda t ions 

2-13
flammable solven ts  A-4
FlexCar t

adjust ing heigh t  2-6
brake

locking 2-8
releasing 2-8

componen ts 2-4
heigh t , adjust ing 2-6
moving 2-9
overview 1-13
power  connect ions  2-46

flow cell
dir ty 6-65
specifica t ions, TUV detector  B-16
TUV detector
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clea r ing bubbles  7-102
pictu red  2-16, 6-66 , 6-69
replacing 6-68

flow LED 4-5
flow ra t e

dur ing pr iming 3-8
dur ing shu tdown  3-40
tota l 4-5

flush ing, TUV detector  flow cell 3-37 , 
6-65

fu ll loop mode 3-24
fume hood 2-23
fuses, replacing

binary solven t  manager  6-27
sample manager  6-60
sample organ izer  6-78
TUV detector  6-75

G
gradien t  per formance test  

ch romatogram  5-1 , 5-11
guidelines

ca libra t ion  v
qua lity con t rol vi

H
handling symbols A-15
hardware, prepa r ing 3-1
head sea ls, bina ry solven t  manager

rea t tach ing 6-20
removing 6-19

I
I/O signal connectors

bina ry solven t  manager  2-38
ELS detector  2-42
PDA detector  2-42
sample manager  2-40
TUV detector  2-41

in ject ion  mode

fu ll loop 3-24
par t ia l loop 3-23
par t ia l loop needle overfill 3-23

in ject ion  va lve
ca r t r idge

connect ing 2-22
replacing 6-56

in ject ions th reshold warn ing 6-7
insta lling

binary solven t  manager  2-10
column

MS detect ion  2-32
opt ica l detect ion  2-27

lamp, TUV detector  6-74
needle a ssembly 6-35
PDA detector  2-12
sample manager  2-11
shade, sample manager  3-27
TUV detector  2-12

inst rument
clean ing 6-4
in format ion , viewing 7-5
method, crea t ing 5-5
reset t ing 7-6
select ing 4-2

in tended use v
in ter face connect ions

bina ry solven t  manager  7-57
ELS detector  7-138
PDA detector  7-125
sample manager  7-86
TUV detector  7-111

IVD au thor ized represen ta t ive vii

L
lamp

life th reshold warn ing 6-7
tu rn  on /tu rn  off con t rol 4-9
TUV detector
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inst a lling 6-74
removing 6-73
replacing 6-73

lamp LED 4-10 , 7-102 , 7-114, 7-128
leaks, r epa ir ing 7-56 , 7-86
LED

binary solven t  manager
flow 3-3 , 7-43
power  3-3

bina ry solven t  manager , flow 4-5
ELS detector

lamp  7-128
power  7-128

monitor ing 3-3 , 7-9
PDA detector

lamp  7-114
power  7-114

sample manager
power  7-60
run  3-3 , 4-7 , 7-60 , 7-89

TUV detector
lamp  3-4, 4-10 , 7-102 , 7-114, 

7-128
power  7-102

ligh ts, t u rn ing off 4-9
load ahead mode

guidelines  3-24
loading sample pla tes  3-22 , 3-30
log en t r ies

pr in t ing 7-7
viewing 7-7

log en t r ies, crea t ing 7-18
logging in

Empower  software 4-2
MassLynx software 4-12

M
main ta in ing

binary solven t  manager  6-8

checking for  leaks 7-54 , 7-55 , 7-84 , 
7-85

column heater  6-61
ELS detector  6-1 , 6-64
PDA detector  6-1 , 6-64
sample manager  6-29
system  6-2
TUV detector  6-64

main tenance
column usage th reshold warn ing 

6-7
considera t ions 6-6
in ject ions th reshold warn ing 6-7
lamp life th reshold warn ing 6-7
pumped volume warn ing 6-7
sa fety considera t ions 6-6
schedu le 6-2
spare pa r ts 6-6
warn ings, configur ing 6-7

manufactu r ing informat ion , column  
7-35

mass spect rometer
prepar ing 3-35
specifica t ions  B-1 , B-13, C-1 , C-5

mass spect rometer  shock haza rd A-4
MassLynx software

logging in  4-12
overview 1-11
sta r t ing 4-12
sta r t ing ACQUITY UPLC Console 

from  4-13
median  baseline filter  1-11
miscibility

numbers D-10
solven ts  D-9

mixed mobile phases, UV cu toff D-12
mixer  ou t let , pictu red 2-21
M-numbers  D-10
mobile phase
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for  shu tdown  3-40
prepar ing for  system ver ifica t ion  

5-3
viscosity considera t ions D-11
wavelengths D-13

modifier s D-5
modifying

componen t  set t ings
bina ry solven t  manager  7-21
ELS detector  7-32
sample manager  7-23 , 7-25
TUV detector  7-28, 7-30

syr inge configura t ion  pa rameters  
6-56

monitor  a rm assembly 2-5
monitor ing

column h istory 7-33
da ta  7-10
per formance 7-8
system inst rument  LEDs 3-3
system sta tus  7-8

N
needle

gu ide tube, pictu red 6-35
holder , r eplacing 6-43
insta lling 6-35
removing 6-30
sea l, cha racter izing 3-20 , 3-21 , 

6-41
volume, cha racter izing 3-21 , 6-42
wash , stopping 3-20

needle sea l leak test , per forming 7-85
needle wash  connect ions 2-21
needle Z-axis, ca libra t ing 2-52, 6-40

O
opera t iona l specifica t ions

TUV detector  B-15

opt ica l specifica t ions, TUV detector  
B-16

opt ions
holding loop sizes C-4
sample loop sizes C-4
spare pa r ts  C-1
syr inge sizes  C-4

organ izer , see sample organ izer
overview

binary solven t  manager  1-5
column hea ter  1-8
eCord column ch ip 1-12
ELS detector  1-10
Empower  software 1-11
MassLynx software 1-11
PDA detector  1-10
sample manager  1-7
sample organ izer  1-9
solven t  considera t ions  D-2
TUV detector  1-10

P
par t  numbers, ACQUITY UPLC 

system  C-2
par t ia l loop mode 3-23
par t ia l loop needle overfill mode 3-23

guidelines  3-24
PDA detector

a larm messages 7-118
componen t  set t ings

viewing 7-29
con t rol panel, using 4-9
I/O signa l connectors 2-42
insta lling 2-12
lamp LED

PDA detector  7-114
main ta in ing 6-1 , 6-64
overview 1-10
plumbing 2-17
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power  LED 7-114
prepar ing 3-35
rea r  panel in ter face connect ions

changing 7-127
displayng 7-125

signa l connector s  2-42
specifica t ions  B-1, B-13, C-1 , C-5
troubleshoot ing 7-114–7-127

per formance specifica t ions B-5
binary solven t  manager  B-5
column hea ter  B-12
sample manager  B-9
sample organ izer  B-18

physica l specifica t ions
bina ry solven t  manager  B-2
column hea ter  B-11
sample manager  B-7
sample organ izer  B-17
TUV detector  B-13

pla tes
ANSI  3-22, 3-30
informat ion , displaying 3-34

plumbing
binary solven t  manager  2-18
ELS detector  2-17
PDA detector  2-17
sample manager  2-18
TUV detector  2-15

plunger
bina ry solven t  manager , r eplacing 

6-23
posit ion ing sample pla te 3-30
power , removing completely 3-40
power ing on  3-2
precipita t ion , preven t ing 3-39 , 5-4
prepar ing, system test  mix

Empower  5-3
pressure flow envelope, bina ry solven t  

manager  1-5

pressure, system  4-5
pr ime

wet ted, performing 3-10
pr ime A/B solven ts con t rol 4-6
pr ime sea l wash  con t rol 4-6
pr ime syr inges con t rol 4-8
pr ime, per forming 3-8
pr iming

binary solven t  manager  3-8, 3-10
sample manager  3-17
sea l wash  3-5

pr in t ing
log en t r ies 7-7

pr in t ing plot s 7-11
pumped volume main tenance warn ing 

6-7
puncture needle holder , r eplacing 6-43
purging, TUV detector  flow cell 6-67

Q
qua lity con t rol gu idelines vi

R
reagen t s D-17
rea l-t ime plots  7-10
rea r  panel in ter face connect ions

binary solven t  manager
changing 7-59
displaying 7-57

ELS detector
changing 7-140
displaying 7-138

PDA detector
changing 7-127
displaying 7-125

sample manager
changing 7-88
displaying 7-86

TUV detector
changing 7-113
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displaying 7-111
rea t tach ing

head sea ls, bina ry solven t  manager  
6-20

solven t  manager  head 6-24
recommenda t ions

system  D-7
recording

reference energies 3-37
sample energies  3-37

reference energies, r ecording 3-37
refresh  system cont rol 4-6 , 4-8
refreshing

ACQUITY UPLC system  3-10
refreshing, ACQUITY UPLC system  

4-6 , 4-8
regu la tor , backpressure 2-17
removing

flow cell, TUV detector  6-70
head sea ls, bina ry solven t  manager  

6-19
lamp, TUV detector  6-73
needle a ssembly 6-30
solven t  manager  head 6-16 , 6-20

repa ir ing leaks 7-56, 7-86
replacing

a ir  filter s, bina ry solven t  manager  
6-15

check va lve, bina ry solven t  
manager  6-9, 6-10

filt er  in  column in-line filt er  un it  
6-62

flow cell, TUV detector  6-68
fuses

bina ry solven t  manager  6-27
sample manager  6-60
sample organ izer  6-78
TUV detector  6-75

in ject ion  va lve ca r t r idge 6-56

lamp
TUV detector  6-73

plunger , bina ry solven t  manager  
6-23

puncture needle holder  6-43
sample loop  6-45
sample syr inge 6-49
solven t  filt er s 6-14
ven t  va lve ca r t r idge 6-24
wash  syr inges 6-53

reset  con t rol
BSM 4-6
SM 4-9
TUV detector  4-10

reset t ing inst rument s 7-6
rest r ictors  3-31
reverse-flush ing, TUV detector  flow 

cell 6-68
rou t ine main tenance 6-2
run  LED 4-7 , 7-60 , 7-89
runn ing

system test  mix, Empower  5-9

S
sa fety advisor ies  A-1
safety considera t ions, ma in tenance 6-6
sa lt s, preven t ing precipita t ion  3-39 , 

5-4
sample

compar tment , defrost ing 6-29
displaying remain ing 3-34
energies, r ecording 3-37
loop, replacing 6-45
pla tes, loading 3-22, 3-30

sample diluen t s D-6
sample loop volume, cha racter izing 

3-21, 6-42
sample manager

a larm messages 7-62
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backpressure
test ing 6-59

checking for  leaks 7-84 , 7-85
componen t  set t ings

modifying 7-23 , 7-25
viewing 7-22

con t rol panel, using 4-7
flow explana t ion  1-7
fuses, replacing 6-60
I/O signal connectors  2-40
in format ion  window 3-17
in ject ion  va lve ca r t r idge, replacing 

6-56
in ject ions th reshold warn ing 6-7
insta lling 2-11
leaks, r epa ir ing 7-86
ligh ts, tu rn ing off 4-9
loading sample pla tes  3-22
main ta in ing 6-29
needle a ssembly

insta lling 6-35
removing 6-30

needle sea l, cha racter izing 3-20 , 
3-21, 6-41

needle volume, cha racter izing 3-21, 
6-42

needle Z-axis, ca libra t ing 2-52, 
6-40

needle, wash ing 3-19
overview 1-7
plumbing 2-18
power  LED 7-60
prepar ing 3-14
pr iming 3-17
puncture needle holder , r eplacing 

6-43
rea r  panel in ter face connect ions

changing 7-88
displaying 7-86

repa ir ing leaks  7-86
reset t ing 4-9
run  LED 3-3 , 4-7 , 7-60, 7-89
sample compar tment

cur rent  tempera tu re 4-7
defrost ing 6-29
set  poin t  4-7

sample loop volume, cha racter izing 
3-21 , 6-42

sample loop, r eplacing 6-45
sample syr inge, r eplacing 6-49
shade, inst a lling 3-27
signa l connectors  2-40
solven t  recommenda t ions D-8
spare pa r ts C-4
specifica t ions

elect r ica l B-7
environmenta l B-7
per formance B-9
physica l B-7

sta tus  4-7
syr inge configura t ion  pa rameters, 

modifying 6-56
troubleshoot ing 7-60–7-88
turn ing ligh t s off 4-9
wash  syr inges, r eplacing 6-53
wash ing needle 3-18
XYZ mechan ism, ca libra t ing 2-47

sample organ izer
a ir  filter s, clean ing 6-77
a la rm messages 7-92
clean ing a ir  filt ers 6-77
componen t  set t ings, viewing 7-24
displaying pla te in format ion  3-34
dra in  2-25
fuses, replacing 6-78
informat ion  window 3-34
in it ia t ing communica t ions to 3-29
loading sample pla tes  3-30
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overview 1-9
prepar ing 3-29
spare pa r ts C-6
specifica t ions

elect r ica l B-17
environmenta l B-17
per formance B-18
physica l B-17

troubleshoot ing 7-89–7-101
unpacking 2-10

sample pla t es
loading 3-22, 3-30

sample set  method, crea t ing 5-8
sample syr inge leak test , per forming 

7-84
sample syr inge, r eplacing 6-49
sampling ra te recommendat ion  1-4
saving plots  7-11
sea l wash  pr ime, performing 3-5
select ing, system inst ruments  4-2 , 4-12
ser ia l numbers

inst rument  7-5
service profile r epor t , genera t ing 7-5
shelf spacing 3-31
shu t t ing down

between  ana lysis  3-39
fewer  than  72 hours 3-40
indefin it ely 3-40
long-term  3-40

signa l cable, a t tach ing 2-43
signa l connect ions, making 2-43
solven t

filt er s, r eplacing 6-14
supply, connect ing 2-34
tray 2-34

solven t  manager  head
rea t tach ing 6-24
removing 6-16, 6-20

solven t  manager , see bina ry solven t  
manager

solven ts
buffered D-3
buffer s D-3
changing 5-4
clean  D-2
composit ion  4-5
miscibility D-9
other  D-5
prepara t ion  D-2
qua lity gu idelines  D-2
recommenda t ions

bina ry solven t  manager  D-8
detector  D-8
sample manager  D-8

recommended D-4
stabilizer s D-10
st rong wash  3-14
tet rahydrofuran  D-5 , D-6 , D-7, D-8 , 

D-9 , D-10 , D-12 , D-14
THF  D-5, D-6 , D-7, D-8, D-9 , D-10 , 

D-12 , D-14
to avoid  D-6
UV cu toff D-11
viscosity considera t ions D-11
water  D-3
weak wash  3-14

spare pa r ts
bina ry solven t  manager  C-2
main tenance 6-6
recommended C-1
sample manager  C-4
sample organ izer  C-6
TUV detector  C-5

specifica t ions
eCord column ch ip B-19
elect r ica l B-3, B-7, B-12, B-14, 

B-17
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ELS detector  B-1, B-13, C-1 , C-5
environmenta l B-2, B-7, B-11, 

B-13, B-17
mass spect rometer  B-1 , B-13, C-1 , 

C-5
opera t iona l B-15
opt ica l B-16
PDA detector  B-1 , B-13, C-1 , C-5
per formance B-5, B-9, B-12, B-18
physica l B-2 , B-7 , B-11, B-13, B-17

stabilizer
funct ion  1-8
insta lling 2-27

stabilizer s, solven t  D-10
sta r t  up 3-12
sta r t  up, ACQUITY UPLC system  3-11
sta r t ing

ACQUITY UPLC Console
from Empower  software 4-11
from MassLynx software 4-13

Empower  software 4-2
MassLynx software 4-12
TUV detector  3-35

sta r t ing up, ACQUITY system  3-12
sta r tup con t rol 4-6
sta r tup diagnost ics 3-35
sta r tup t ests  3-2
sta r tup, ACQUITY UPLC system  4-6
sta t ic decay test , per forming 7-54
stop flow 4-5
stopping, needle wash  3-20
st rong needle wash  connect ion  2-21
symbols

cau t ion  A-6
elect r ica l A-14
handling A-15
warn ing A-2

syr inge

configura t ion  pa rameter s, 
modifying 6-56

draw ra tes, maximum  6-49 , 6-50
pr iming bina ry solvent  manager  

with  3-9
sample, replacing 6-49
wash , replacing 6-53

Sys Prep  4-6 , 4-8
system

power ing on  3-2
recommenda t ions D-7
setup 2-2
shu t t ing down  3-39 , 3-40
test  mix, Empower  5-9

system inst ruments
select ing

from Empower  software 4-2
from MassLynx software 4-12

system pressu re 4-5
system sta tus

determin ing 7-9
monitor ing 7-8

system ver ifica t ion  5-2

T
teach  block  2-47
test  methods, crea t ing 5-5
tests, st ar tup 3-2
tet r ahydrofuran  D-5, D-6 , D-7 , D-8 , 

D-9 , D-10 , D-12 , D-14
THF  D-5 , D-6 , D-7, D-8 , D-9 , D-10 , 

D-12 , D-14
t igh ten ing recommenda t ions, fit t ings 

2-13
tota l flow ra te 4-5
t rademarks ii
t roubleshoot ing

baseline noise 7-38
binary solven t  manager  7-43–7-59
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chromatography 7-141–7-146
dr ift  problems  7-38
ELS detector  7-128–7-140
PDA detector  7-114–7-127
sample manager  7-60–7-88
sample organ izer  7-89–7-101
TUV detector  7-102–7-113

turn  ligh t s off con t rol 4-9
TUV detector

a larm messages 7-105
componen t  set t ings

modifying 7-28 , 7-30
viewing 7-27

con t rol panel, using 4-9
flow cell

clea r ing bubbles  7-102
flush ing 6-65
purging 6-67
replacing 6-68
reverse-flush ing 6-68

fuses, replacing 6-75
I/O signal connectors  2-41
in format ion  window 3-36
insta lling 2-12
lamp

cooling t ime 6-73
insta lling 6-74
LED 3-4 , 4-10 , 7-102
LED indica t ions 7-102 , 7-114 , 

7-128
life th reshold warn ing 6-7
removing 6-73
replacing 6-73
turn  on /tu rn  off con t rol 4-9

main ta in ing 6-64
overview 1-10
plumbing 2-15
power  LED 7-102
prepar ing 3-35

rea r  panel in ter face connect ions
changing 7-113
displayng 7-111

signa l connector s  2-41
spare pa r ts  C-5
specifica t ions

elect r ica l B-14
environmenta l B-13
flow cell B-16
opera t iona l B-15
opt ica l B-16
physica l B-13

sta r t ing 3-35
troubleshoot ing 7-102–7-113
ver ifying 3-37

U
unpacking, sample organ izer  2-10
UPLC system, gu idelines  1-4
UV cu toff va lues D-11, D-12

V
ven t  va lve ca r t r idge, replacing 6-24
ver ifying

system  5-2
TUV detector  3-37

version  in format ion , software and 
firmware 7-5

viewing
componen t  set t ings

bina ry solven t  manager  7-20
ELS detector  7-31
PDA detector  7-29
sample manager  7-22
sample organ izer  7-24
TUV detector  7-27

inst rument  in format ion  7-5
log en t r ies 7-7
ser ia l numbers 7-5

viscosity considera t ions D-11
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W
warning symbols A-2 , A-7
warnings

column usage 6-7
configur ing 6-7
detector  lamp life 6-7
in ject ions th reshold  6-7
pumped volume main tenance 6-7

wash  needle con t rol 4-8
wash  solven ts, select ing 3-14
wash  syr inges

leak t est , per forming 7-85
replacing 6-53

wash ing, sample manager  needle 3-19
waste line posit ion ing 2-24
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