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Agllent UHPLC 1290 SerieS * Best in class for analytical

and UHPLC applications

* 1200 bar

"
g

'ﬁ. ,-z,u"; * Binary or quaternary pump
hl ]

* Vials and microliter plates

* Up to 100°C column compartment

Detector
* DAD at 160 Hz

Column Compartment « Stack configuration different.

— More stability — heavier modules on

Autosampler S the bottom.

!
‘

,' — Shortest possible connections.

! — Requires longer inlet tubing from

Binary pump with _
solvent reservoirs.

Built-in degasser

—  Tubing clips route connection tubing.

... Agilent Technologies 4
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Stack Configurations Agilent 1290
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Pump (opt ]
I ==] & [—
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Mobile Phase Recommendations

e Contaminated solvents or microbial growth in the solvent
bottle may plug the solvent inlet filter, reducing pump
performance.

— If possible, use sterile solvent bottles.

— Filter solvents through sterile filters (< 0.4 um).

— Replace the solvents every two
days or refilter.

— Avoid exposure to direct sunlight
or use brown glass bottles.

— Consider adding 0.1 to 1 mM
sodium azide or 5-10% organic
to the agueous mobile phase to
Inhibit microbial growth.

"_-:-,",,_ Agilent Technologies



PpH Considerations

e In general, Agilent Infinity modules operate over a pH range 1
to 12.5.

e pH<2.3
— Solvents must not contain acids that attack stainless steel.

e pH>95
— Replace standard (Vespel) rotor seals in all rotary valves with
either Tefzel or PEEK seals.
— Replace the standard glass solvent inlet filters with stainless steel
Inlet filters.
— Be aware that quartz flow cell windows are slowly etched. Do not
let high pH solvents stand in the flow cell for long periods.

»*<.. Agilent Technologies
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Maintenance Overview

Solvent inlet Pump Autosampler Detector
Clean or Replace: Replace: Replace: Replace:
Solvent inlet filter PTFE frit or high *Needle *Lamp
pressure filter *Needle seat *Cell window
Co riglgrrtnn;]ent Etljrrr?g Eggldssor Rotor seal *Cartridge
Replace the rotor Outlet ball valve Check: Clean:
seal (Column valve) AIV Cartridge Leak Sensor Flow Cell or
Check: Passive inlet valve Drain tube cartridge
Leak sensor Wash seals v . if necessary Check:
Drain tube Clean: Leak sensor
Pistons Drain tube
Support ring Note there are variations from
Check: Leak Sensor instrument model to instrument model.
Drain tube

e Agilent Technologies

: : 10
Piston springs



Recommended Tests to Conclude Maintenance

Column Autosampler
compartment
Pressure test Thermostat test Pressure test Lamp Intensity
Leak test Pressure test (if (mainpass, bypass) Wavelenath Calibrati
column valve Inject standards aveleng alibration
present)

Detector Specific Tests

Lab Advisor Provides System Monitoring and Test Tools
Don’t forget to monitor the pump ripple found in the Actuals.

"_-:-,",,_ Agilent Technologies
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Agilent Lab Advisor Desktop Icon

v,
Diagnostic Software not depended of CDS installed A

Agilent Lab
Advisor

Agllent Lab Advisor-Advanced
Maintenance and Diagnostic capabilities
* Monitoring and Alerting features
« Status Report
« Advanced Early Maintenance Feedback _
»  Firmware updates. Y License needed
*  Apps
* Multiple Instrument Control (dependent upon
purchased licenses)

Agilent Lab Advisor-Basic

« Limited Diagnostic Capabilities Included with |nfinity

* Monitoring and Alerting features ;
«  Status Report I pumps — Free of
- Control 1 instrument at a time Charge

"_-:-,",,_ Agilent Technologies
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System Overview- Instrument Connected

{8 LC# - Agilent Lab Advisor,

‘l{ Agilent Lab AdvViSoOr for LC & CE System Overview Basic Version

System Name System Information EMF Status

Agilent LT /10 EMF? w1t Ready

_ e G1312B BinPump SL _
&3 Configuration Serial DEABMO103 Jlng) &= - Diive aff
— Apps Firrmware: A 06,34 [001]
oy b Uedat G1367E 1260 HiP ALS - “ellplates [none, none)

J frmiware Lpdate S orial & DESANOORSS - Fwings Tag (Size 100 pl, Maximumn Allowed P... 510 o
m Logs & Results Firrmumare: 0532 [006] - Metering Parameter [Loop Size 100 pl, Seat C...
= G1316C 1290 TCC
) -
s Serisl # DEBACOOR0E Wil == - Themo off
A Service & Diagnostics Firrnwware: A06.32 [005]
% Instrument Cantrol GA212B 1260 DAD - MawLight Cell
- E P DEmpannras - Flaw Cel (Product!t G4212:60008, Seraltt D.. [ ) ==
) e Fummiare: Bos33 - UV Lamp (Productit 51800917, Seriaitt 0516

" Status Report G4208A 1200 Instant Pilot

Serial # DEE4458936 20} 0  m—
Firmrware: B.0211
&) ContestHelp [F1)
Q Help Topics
Q wihat's Mew? [ Connect via Serial Cable [ On statup Remave Spstem l l Swstem Properties... ] ‘ I Add Spstem...

Conneckion Address: 10.3.0.19 Wersion B.02.01 [028] - Basic | Licenses 4/10

Agilent Technologies
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Log & Results

2 Agilent Lab Advisor rorLcace

&= Tasks ® Y Filter

%% Lab Advisor Instruments:

@5 Spstem Dverview

4 &3 Configuration Mot System assigned

Apps

View system or individual module by selecting tab.

Logs & Results

Devices:

G13126:DERODSEET77
G1367C:DERDSS5138
G1316B:DERDSEET64
G1315C:DESS055142
G42084:DER4458386

Source:

Result

b aintenance
P Flevizion
F

Lazt Hour

Last 24 Hours
Last 7 Days
Lazt 30 Days

K Service & Diagnostics = G1312B

BinPump SL JR85

lt:,& Instrument Control ' Serial #

'g EMFs

"~ Statuz Report

@ Contest Help [F1]

DEBOSEST?7 | Erar
Maintenance
Errar
P Revision
Maintenance
P Revision
Fraf FBevizsion
Ff Revision
Fraf FBevizsion
Maintenance
P Revision
P Revision
P Revision
Fraf FBevizsion
P Revision

G1367C HiP ALS 5L | Fw Revision
e

@ Help Taopics

Advanced Version

Pressure above upper limitEE2014.461)
Purnp (&) seals replaced [24136)
Pressure above upper limitEE2014.444)
406,10 [020]

&.06.10[005]
A.05.10[002]
&.06.10[005]
A.06.01 [002]
Purge walve it replaced
&.06.10[005]
&.06.12 [002]
&.06.10[005]
A.05.10[002]
&, 06.03 [001]
&, 06.34 [008]

@ wihat's Mew?

Export fitered data

Connection Address: 10,3.0,15

Agilent Technologies

Wersion B.0Z.01 [023] - Advanced | Licenses §/10

]|l 2Add Log Entry ] ‘ Print Result

B/30/2011 2:36:29 PM
873072011 1:35:30 PM
BA23/2011 12:07:07 P
12/14/2M012:31: 30 PM
BAE/201071:31:59 PM
5/6/2010 21813 PM
B/6/2010 2:03:30 PM
2/28/2M0 23723 PM
2/25/2010 2:26: 25 PM
B/E/2009 2:03:51 PM
4/23/2003 2:53:52 PM
4/23/2003 1:56:32 PM
3/18/2008 12:31:53 PM
9/18/2008 11:57:30 AM
3A13/200612:17:03 PM
10/11/2017 10:47:57 AM

Rewview Fesult

15



Service and Diagnostics

View all functions or uncheck to filter any combinations of Tests, Calibration and Tools

B LC2 - Agilent Lab Adyisor

&2 Agilent Lab Advisor roricece

BE= Tasks & Y Filter

€% Lab Advisor

@TP System Dverview
&3 Configuration
Apps

’u_:j Firrmsare pdate

‘ Logs & Results

l’t__)t Instrument Contral

0 =

~ Status Report

&P Contest Help [F1)
@ Help Topics
@ Wwihat's Mew?

Calibrations

Service & Diagnostics

(=13

Advanced Version

Tools

G1312B

BinPump SL

Senal #
G1367C

DEBOSSS177
HiP ALS SL

Sernial #
G1316B
#

- G1315C

DEBOSS5122

DAD 5L

Serial #
G42084

DESS055142
1200 Instant Pilot

Serial #

D EG4453356

Temperature Calibration
Temperature Two Point Calibration
Diagnostic Buffers

Module Infos

MHarne: Thermostat Test
Approz. Time: E min

Description: Ewaluates the cooling and heating performance of the hwo peltier elementsz.

version B.02.01 [028] - Advanced | Licenses &f'10

Connection Address: 10,3.0.15

Agilent Technologies
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Early Maintenance Feedback

LC3 - Agilent Lab Advisor 3

=13
&2 Agilent Lab Advisor rorLc a ce EMFs Basic Version

B= Tasks & Y Filter

&) . o
%3 Lab Advisor (1 Al Counters (3 Counters with Limit
WP System Overview

Title Yalue Unit Limit
&% Configuration

Apps

i_i' Fiumars Update -~ G1312B BinPump S [IET I 0.314 400

u L ogs & Results —— - Seral # DEABMONOZ | |nlet Walve Switches (B] 16470 Count ]

Outlet W alve Switches [B) 16452 Count u]

Liquirneter [4] 0.004 L 400

?i Semrvice & Diagnostics . Inlet Walve Switches [4] 12408 Count ] 2
N Instrument Control 1 M Od u |eS Monito rEd Dutlet Walve Switches [4) 12400 Count 0 {[Rese

Y Eure SealWear [B] BOS Mone  [B0D0OD &

= Seal Wear [4) 363 Mone arn

] Status Repart Salvent Selection Valve [S5V] Switch... |0 Count 0 Usage

Salvent Selection Walve [S5%)] Switch... |0 Count u]

— G1367E 1260 HiP ALS | Meedle Into Blocked Seat Counter ] Count 1000

S Serisl # DEAAMODESS | Needle Into Seat Counter 44 Count 30000

Meedle Wash Purmp On-Time 0.m h 2000

Injection Walve Switches 111 Count BO000

. G1316C 1290 TCC | Walve Switches 0 Caunt 40000

| Serial # DEBACOOS0E

G4212B 1260 DAD | Accurmulated LY Lamp On-Time

Senial # DEAA3DODTI | Number of UV Lamp Ignitions 25 Count 26
Current LY Lamp On-Time 1.38 h ]

©

G4208A
Senial #

1200 Instant Pilot
DEE4458386

Presview

@ Cartext Help (F1]
@ Help Topics

@ What's New?

] | [ Refresh Counters ]

Connection address: 10,3.0.19 Version B.02,01 [028] - Basic | Licenses 4/10

.

Agilent Technologies
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EMF in ChemStation

&, Instrument 1 (online): Method & Run Control

File RunContral Instrument Method Sequence Yiew Abork  Help

E |Methods % kb DEF_LC.M i |Sequences % % DEF_LC.S

= R A E G

B {if ethod and Run Control

Method and Run Control

Instrument Control | Easy Sequence | Sequence Queue | Easy Sequence Setup|

[ (o CHACHEM32Y1{SEQUENCE
5L AFCDELAY.S

5L, INSTPERF.S
5L LOADTEST.S

sequence tenplates |Methods |

3 Method and Run Control
=="i Data Analysis

ﬁ Report Layout

% Yerification (DQ,/P¥)

¥

[ Sequence

-FLEBATCH.S
s & Qutump . | TCC T E=

Sequence 8 DEF_LCS
n ﬁ Location Sample Name

M ALS Tray

+ | \Vial Symbaol Legend

Ide B ) @ Standoy I )

DEF_LCM

& Not Ready

ElroBUST.S -
L ROUTINE 5 T
-k SEQDOC.S @ ﬂ
-5, sEqsum.s 0.0pL 1000 0.0
L STATIST.S
i @ 0.000 ml/min %
M0biel Q=G QE—Es
00 00 23.59 °C 22.63°C
192.168.254.11 0.00 / 0.00 -

‘tandby

Data Dir.
Cu.idatal, 0 0

Sample Info Datafile Inj. per Vial Do Total

[X| [=0nline Plot

Warns, but does not prevent
you from continuing your work.

Data Analysis

IgC: =10 GB
C:.\data\

- B

25

Change... |

T Tnstrument 1 | Ready

Zoom in

Agilent Technologies
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Status Rep ort Create PDF for Email to Agilent Support

B% LC3 - Agilent Lab Advisor =9(=1[E3

& Agilent Lab Advisor roricece Status Report Basic Version

€} Lab Advisor Report Hame |Agi|ent Sypztem Report

5P System Overview Contact Information

&3 Configuration Marne | |

: Apps Phore | |

Email |

£ .
iJ} Firmware Update

m Logs & Fesulz

?{\ Service & Diagnostics

Company |

Included Information

Logs and results | Include last 24 hours of data

Include PC information

ft__)& Instrument Control

ﬁ EMFs
. =

[ Include instrument actuals

Comments

@ Context Help [F1]
@ Help Topics

@ Wwihat's New?

Create Repoart

Connection Address: 10.3.0.19 Wersion B.0Z.01 [028] - Basic | Licenses 4/10

Agilent Technologies
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Integrated Degassing Systems

1290 Infinity Binary Pump

1290 Infinity Quaternary Pump

‘....'.:'.':.'I.‘., Agilent Technologies
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Maintenance of Degassers

 Clean the degasser lines by flushing with isopropanol.
* When using buffers, flush with water, then with isopropanol.
» Check for air bubbles in outlet lines.

* Be aware of the possibility of microbial growth in aqueous
phases.

« Unused channels should be left in isopropanol.

« May have to exchange the vacuum pump, sensor, solenoid

valve, or vacuum chamber — standard and microdegassers.

* Integrated degassers require unit replacement with
malfunction.

"_-:-,",,_ Agilent Technologies
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Agilent 1290 Solvent Delivery System

Jet Weaver
Pressure Sensor

Pump Head A

High Pressure Filter Assembly




1290 Binary Pump

Shutoff Valve Panel Solvent Selection Valve

£ 2 L

©orrg _,l T: Jet Weaver
@) —
Seal Wash > |
Pump (LY Sa” - Leak
U 1 Funnel
| Tube
Degasser (
— | Pressure
) — Sensor
Left Pump g Y " I Right Pump
Head Assembly O 7 @‘@ <€ Head Assembly
nO; ' = -
Passive Inlet Valve = IO . —
A [ —
Purge /
Valve

‘...".:';':.".‘., Agilent lechnologies o5



Agilent 1290 Quaternary Pump Jet eaver

Multi-Purpose

‘ \
] \
|
\ ]
@7 /‘//I 1
-

~— | Degasser

Pressure
Sensor

Jet Weaver

Pump
Head

Multi-channel
Gradient Valve

26



1290 Infinity LC Binary Pump

issipation enables
Higher pressure x flow rates (1200 bar at 2 mL/min.)
Longer seal lifetime / maintenance intervalls (>150 L).
* One seal for reversed and normal phase.

exchange between pump heads.

..-:, Agilent Technologies 57



Agilent Jet Weaver

Highest Mixing Efficiency at lowest Volume
» 35 ul for standard UV Applications
« 100 pl for TFA Applications

Technology:

» Proprietary multi-layer, microfluidics technology.
« Diffusion bonded stainless steel, edged structures

(100 x120 pm).
« Connection line has edged lines to reduce dispersion

Agilent Technologies



Replace Pump Head Agilent 1290 Binary or
Quaternary Pumps

Replace pump heads with refurbished,
100% tested pump heads. Includes the
filter, pump seals, pistons and inlet and
outlet valves.

Disassembly is discouraged.
A kit with the correct tools and parts _gg

Exchange Complete Head

Remember to use Lab Advisor to prepare the
. Pump head for removal Tools > Install/Remove
+§.3.-- AgilentTechnologies Pump Head. Requires atorque hex key.

29



Outlet Ball Valve and Passive Inlet Valves

Oulet Ball Valve
G4220-60028

0

# -

o( ) o

L
N

* Replace when leaking.

» May try to clean in a sonic bath
for 5— 10 min. Place upright
in a beaker with alcohol.

 Torque wrench required for

1290.

e Agilent Technologies

Passive Inlet Valve

1290 Binary — G4220-60202
1290 Quaternary — G4204-60022

1290 — replace if leaking, flush if stuck.

30



Agilent 1290 High Pressure Filter Assembly

, Binary Pump
01018-22707 PTFE frit (pack of 5)
_ 5001-3707 Gold seal, outlet
= 5042-1346 Cap
Filter Frit
S
The filter frit in the outlet Cap

valve should be replaced
regularly depending on the
system usage.

Quaternary Pump

Agilent Technologies




System Pressure Test

» Determines the leak rate of the system between the pump outlet valves and a blank nut.
» The blank nut can be positioned at different locations before the detector flow cell.
 Perform the test at the normal operating pressure of the system.

Tezt Mame System Pressure Tesk D esciption Mo description
Hodula 42200 LPOD00000S

Approx. Time 3 min

Statug Running

(5 | System Pressure Test

Test Procedare Ertel the test pressuns

Prepate pump pressire fest

Erker the pragzure at which the best will be executed 1200 bar
Entsy the les piessuie 3
Configure purge pioccss and paramsser

Izt blark. nut

2% RWRSR

o == B

Syete i
yekem checking leak rate of sastem (] ] I Cancel

Evalyabe rzsuks

Fiestone system configuration

e Agilent Technologies

L]
o T,
L



‘s

[
XY ]
[}

System Pressure Test (Lab Advisor)

[ LT

o
.
[ LTN
L]
.

Test Explanation.
y
Marne: |Prassura Test / |

Approx. Time: |10 min

Descripkion:

Binary Pump SL Pressure Test

7
Des tion
Description
The pressure test is a quick built-in test designed to demonstrate the leak tightness of the system. The test involves
monitoring the flow profile while the Binary Pump SL delivers against a blank nut. The result is presented as the leak rate of
the pump and provides information about the leak tightness of the system hetween the outlet ball valves of the Binary Pump
SL and the blank nut.

The blank nut can be positioned anywhere between the purge valve of the pump and the detector inlet to
pressure test the desired part of the system.

Test Procedure Steps.

/

Test Results.

Lirriitz
NOTE Never include the flow cell in the pressure test a:
leaks or bursting (FLD, RID) of the flow cell.

Test Name Fressure Test
Step 1
The test begins with the initialization of both pump heads. After initializati Module G13128:DEEDGE5143
and the required flow rate is constantly monitored and adjusted. The Bina | giatys Pazzed
pressure of around 600 bar is reached.

Start Time 822081417 &)
Step 2 R

Stop Time 812/2010 2233440

Run Tesk Mow

| Thursday , August 12, 2010 7:56:44 AM

Test Procedure

Add To Schedule
1. Initighizing purmp...

Preparing test. .

. Purging air out of the system..
Beg In Test. Stop purging..
Freparing test. .
Cloze Purge YWalve...

Running pressure test method

RSRLRRRS8SNS

meosom M s L

Open Purge Valve...
Agilent Technologies

Deszcription Mo dezcription
Resulk
Ame W alue
Leakrate 281 plfmin
Current fow 0.000 ml/min




Pump Head Leak Test (1290)

Test Hame Purnp Head Leak Test
Maodule E42208:LPODO0000S
Approx. Time £ il

Status Running

ASEEEESEEEEEEEEEEEN ]

Test Procedure

l/ 1. Checking pre-requisites [pump on etc.]

¥ 2 Enterthe test pressure

¥ 3 Configure purge process and parameter

ﬂ@ 4. System checking leak tghtness n channel &
5. System checking leak Bghtness in channel B
B.  Evaluate results
7. Restore systemn configuration

‘...'.:'.':.".., Agilent Technologies

Description Mo description
Result
Mame Value
Maximum system pressure 1200 bar
Channel 42 Done
Channel B2 Done
Remaining purge bime 0 min 0 s&c

34



Pump Maintenance Review 1290 Binary and
Quaternary Pumps

Instrument

Procedure

1290
B

1290
Q

Notes

Replace or Clean Solvent Inlet Filter

\4

v

Solvent Inlet Filter blocked, gradient performance or pressure
fluctuations.

Replace multi-channel gradient valve

Valve may be damaged by buffer deposits.

Replace Inlet Weaver Vv |When blocked.
v Vv
Replace the Inlet Valve Pressure ripple unstable due to internal leakage .
Replace the Outlet Ball Valve \ Vv  |Pressure ripple unstable due to internal leakage
Replace Outlet Filter '/
Multipurpose Valve Rotor Seal v Vv |When solvent dripping out of waste outlet even though valve closed.
V  |[Retention times and pressure ripple unstable due to internal leakage,
Replace Pump Seals verify with Pump Leak Test.
Replace the Pistons (plungers) vV  |When scratched. Check when replacing pump seals.
v VvV |Retention times and pressure ripple unstable due to internal leakage,
Replacing Pump Heads as unit verify with Pump Leak Test.
Replace the High Pressure Filter Assembly \ Replace regularly to prevent downtime due to blockage.

Replace Inline Filter

When blocked. Collects seal wear material.

T
. gt
s®e
Y A T
(%]
-.Q

Agilent Technologies
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Agilent 1290 Infinity Autosampler Specifications

Also available:
*Thermostat
*HTS

*HTC

e Agilent Technologies

[ )
-.Q

Specification Type

Specification

Injection Range

0.1-20 pL in 0.1 pL increments

Precision

Typically < 0.25% RSD from 5 - 20 uL
Typically < 0.5% RSD from 2 - 5 uL
Typically < 0.7% RSD from 1 - 2 uL

Pressure Range

Up to 1200 bar

Sample Viscosity Range

0.2-5cp

Sample Capacity

2 x well plates (MTP) + 10 x2 mL vials

108 x 2 mL vials in 2 x 54 vial plate plus 10

additional 2 mL vials, 30 x 6 mL vials in 2 x 15 vial plate
100 Micro vial tray plus 10 additional 2 mL vials

54 Eppendorf tubes (0.5/1.5/2 mL) in 2 x 27 Eppendorf
tube plate.

Injection Cycle Time

Typically < 21 s using following standard conditions:
Default draw speed: 100 puL/min; Default eject speed:
100 pL/min; Injection volume: 5 pL

Carry-over

Typically < 0.004%

37




Agilent 1290 High Performance Autosampler

Procedure Frequency
Change Needle/Needle
Seat 60,000 needle into seat

Change Metering Seal |30,000 injections

Peristaltic Pump
Cartridge 3000 hours

Change Rotor Seal 30,000 injections

capillary

(in boxz

40 ppm carryover
| T—

‘...'.:'.':.".., Agilent Technologies



1260 Standard Autosampler

Vial Number Output Relay Contacts

goooood

GPIB

Connection
to Thermostat

i g gt E:ct""z

Optional G1330B
Thermostat

‘...'."':.".., Agilent Technologies 39



Replace Needle — Agilent 1290 Autosampler

N =

Turn the needle carrier 90° clockwise.
Flip the leak guide open.

Hold the needle assembly in position and
loosen the loop fittina capillary.

7. Pinch the holder clamp and reinsert the

needle assembly into the needle carrier.

‘...'.:'.':.".., Agilent Technologies

2

Pinch the holder clamp, pull back

and remove the loop capillary from the
needle assembly.

Push the silicon safety tube over the needle.
Insert the loop capillary into the needle
assembly and tighten by hand.

8. Tighten the fitting. 40



Replacing the Rotor Seal - |

1. Remove all capillaries. 3. Remove stator head, stator face and stator ring
2. Remove stator screws.

4. Remove defective rotor seal
5. Reinstall isolation seal (spring towards the valve body)
6. Reinstall the rotor seal (grooves facing outward)

Isolation seal

Rotor seal

"_-:-,",,_ Agilent Technologies
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Replacing the Rotor Seal - Il

7. Install the stator ring (note the 8. Place the stator face on the stator head.
orientation). Install them together onto the valve.

9. Replace stator screws and tighten 10. Reconnect all capillaries.
alternately, two turns at a time.

To metering device From Pump

Plug To column

To needle seat

Waste

»*<.. Agilent Technologies



Tests for Agilent Infinity 1290 Autosampler

Agilent 1290 Autosampler Tests
System Pressure test

Sampler Leak Test

Sample transport Self Alignment

ChemStation
Temperature Mainboard

‘...'.:'.':.".., Agilent Technologies

1. In Lab Advisor, Select Tests.

2. Click on module for available

tests.
General | Limits | Signals |
Test Name System pressure test for Aladdin Description Prelimina ry system pressure test for Aladdin
Module G4220A:LPO00D0003
Approx. Time Mot defined
Status Passed
(
Test Procedure Result
Name Value
Ef 1. Prepare pump pressure test System leak 2.1 bar
Ef 2. Enter the test pressure
Ef 3. Flush the system
Ef 4. System checking leak rate of pump
Ef B Insert blank nut
Ef 6. System checking leak rate of system
Ef 7. Evaluste results
Ef 2. Restore system configuration

43
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Agilent 1290 — G1316C TCC

Temperatures up to 100° C —> to reduce pressure in fast separations
—> to support high temp. applications ( certain sugars,
polymer separ. with viscose eluents)
—> door w/ improved insulation and door sensor (different than G1316B)

1200 bar support for built-in valves

- available: 2ps/6prt valve, 1200 bar
2ps/10prt micro valve, 1200 bar
8ps/9prt inlet method development valve, 1200 bar
8ps/9prt outlet method development valve, 400 bar

Valve Drive and Head Leak Funnel Door-open Sensor

HX-Carrier Capillary Guide

: Low-dispersion HX
with 3" Hand (not shown) P

e Agilent Technologies
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Thermostat Function Test

Tests heating and cooling performance.

Tests
Test:
#‘ Agilent Lab Advisor
Diagnostic Results @ General | Limits | Signals
bR @ Stop Test o
appro, Time: g Print Results Test Hame Thermostat Test Description E.:IE
. Module G12ER:DERDSERTES
Descripkion:

ey
Test Descriptions Genelallmnits | Signals |

@) G1316A/B/C

Heater Function

Thermostat Test
G131EE:DEROSES1EE
Approx. Time E min

Test Hame

Module

Description
Test Evaluations

The heater function test is used tc @) GL31EABIC

When the test is started. both het
then the setpoint is changed to 2(
elements. At 3.5 minutes, the se
°C is a measure of heating efficie

Status Running

(CCCCCCTTTTT |

Evaluates the cooling and heating performance of the two
peltier elements,

Temperature [*C]

32
30
23
20
18 1 | | | 1 1 1
0 0.2 0.4 0.6 0.5 1 1.2 1.4 1.6
Tirme [min]

Agilent Technologies

77 RightTemperature
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Optical design of Agilent 1260 and 1290 Diode
Array Detector

Grating

Programmable
or Fixed
Slit

Deuterium
Lamp

Diode Array

Max-Light Cartridge Cell

10mm and a 60mm path length cells are available

‘....'.:'.':.'I.‘., Agilent Technologies



Why Do We Need New Cell Technology?

10 mm pathlength
13 pl volume

Short 2.1 mm ID column ”
e + D& ) «m[] )%

How to achieve smaller cell volume?

short path-length (3 mm, 2 pl) Q E{> long path-length (10 mm, 0.5 pl)

High light transmission Low S/N Low light transmission Low S/N
=> |ow noise => high noise
Optofluidic Waveguides Solution: |
- Long path length
- Small cell volume
- High light transmission mne
Highest S/N

‘...",:-'-:,".‘., Agilent Technologies 49



Max-Light Cartridge Cell

Non-coated fiber (fused silica)

e —
—

High Light Transmission due to Total-Internal Reflection (TIR) principle
(~ 100 % Light efficiency)

Benefits
» Highest sensitivity (S/N) with small cell volumes (dispersion effects).
» More reliable and robust peak integration (automated) due to
nearly no Refractive Index and thermal effects (solvent temperature).
» Coating free fused silica (no special care instructions or smiling baseline effects).
» Easy cell selection (one cell for all major applications).
» Cartridge design for ease of use.

.:::. Agilent Technologies 50



Agilent 1290 DAD Max-Light Cartridges

Flow Cell Type Cell Volume Part Number Path Length (nominal)

Standard Max-Light
Cartridge 1.0 ul G4213-60008 10 mm

High Sensitivity Max-
Light Cartridge 4.0 pl G4213-60007 60 mm

Max-Light Cartridge Test
Cell G4212-60011

e Agilent Technologies



Programmable Slit

Absorbance

o ‘.

\4

cooo e
oco—_,NweOG

230 240 250 260 270 280 nm

MAAWNWY 2 nm
Mo g 4 N

"8 nm

Noise level

Programmable slit for easy optimization of sensitivity,
linearity and spectral resolution.

‘...'.:'.':.".., Agilent Technologies
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Overview Maintenance Agilent 1290 DADs

Procedure

Typical Frequency

Motes

Cleaning of module

Deuterium lamp
exchange

Flow cell exchange
Leak sensor drying

Leak handling System
replacement

If required

If noise and/or drift exceeds your application limits or
lamp does not ignite.

If leaking or if intensity drops due to contaminated flow
cell.

If leak has occurred.

If broken or corroded.

A wavelength calibration test and an
intensity test should be performed after
replacement.

A wavelength calibration test should be
performed after replacement.

Check for leaks.
Check for leaks.

e Agilent Technologies
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Replacing the Deuterium Lamp 1290 DAD

i ]

:T' ettt
. ®
= ‘ Unscrew the
three screws
to remove
the cover.
@ [
_:[ = o1 I
&1 Cel.. | .
AN Y Disconnect the
k T lamp, remove and 2
JWEES replace. : 5190-0917
n\\\"f-‘ Do not touch the /\
A1 ; Glass bulb with .
2 N your fingers. P \
< <\\ N M S 1 > /
A ¢

e Agilent Technologies
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Cleaning the Max-Light Cartridge

If there are low counts on the Intensity Test or the Cell Test

1. Flush the flow cell with isopropanol or ethanol for some time.
2. Remove the cell from the cartridge holder.
3. Carefully clean the light inlet and outlet using lens tissue or Q-tips dipped in alcohol.

If alcohol cleaning fails, you can try the cell cleaning fluid (5062-8529) or replace the cartridge.
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Wavelength Calibration

Calibrations
Calibration: WWavelength Calibration
Mame: |Wavelength Calibration

Approz, Time: |3 [

Descripkion:

VWD Wavelength Calibration

Uses the zero-order position, the
656 nm (alpha-emission line) and
the 486 nm (beta-emission line)
to calibrate the detector.

Wavelength Verification/Calibration

Wavelength calibration of the detector is done using the zero-order pos
emission line at 486 nm emissien-line positions of the deuterium lamp
the grating is calibrated on the zero-order position. The stepper-motaor

detected is stored in the detector. Next, the grating is calibrated again
motor position at which the maximum occurs is stored in the detector
deuterium emission-line at 486 nm, and the motor position at which th

Agilent Technologies

General
Test Hame W avelenath Calibration Description Thiz procedure performs a W avelength Verification and
Recalibration.

Module G1314C:DERDSEE110

Status Paszzed

Start Time 812/20101253.27 PM

Stop Time 8M12/20101:06:27 PM

(RENARRRNARRRANRRRRNRR ]

Tesk Procedure Resulk

Mame Walue

Ef 1. Lheck Prerequisites... Accumulated U Lamp Bun Time 3EEh

ﬁ'f 2. Wavelength Verification... | Lamp On-Time 1.01h

ﬁ'f 3. Calibrate Detectar... Tirme to W ait Before W avelength Calibration 0.00 min
Wavelenath Gap of previous O-order Calibra 0,300 rm
b amirmurmn Wavelength Gap of previous Calb | 0,100 nm
Wiavelength Gap of O-order Calibration 0.500 nrn
b amirmum ‘Wavelength Gap of Calibration -0.100 nm
Calibrate Detectar with ' avelength Yerficati | Yes




Intensity Test

Test Name Intensity Test Description The test scans the Intensity spectrum g d by the UV
] ] Module G4212A:PRO0100015 o4
« Measures the intensity of the lamp. Status Passed
Start Time 7192009 2:14:09 PM
Stop Time 7/9/2009 2:14:30 PM
« 4 spectral regions used to evaluate
the complete wavelength range E = Name o
' @/ 1. Check Prerequisites.. Cell Product Number G4212-60011
&/ 2 Inset supported Cellor Test Cell Cell Name Max-Light Test Cell
. & 3. Scanlintensity Spectum... Cell Type 10 mm{0
Reasons for Test Failure ¥ 4 EvsusoDaa. o .. ...
- Absorbing solvent or air bubble in LowestIntsnky i Range 221 - 350 ___| 35197 Cours
Lowest Intensity in Range 351 - S00 nm 8211 Counts
the Ce”. Lowest Intensity in Range S01 - 640 nm 2201 Counts
- Dirty or contaminated flow cell. i it i
- Contaminated optical components. e
UV Integral (190 - 349 nm) 12108449
- Old lamp.

1.5161E+0S
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Cell Test Check for dirty or contaminated flow cell.

Test Name Cell Test Description The test compares the lamp intensity the Max-Light Cell and

Module G4212A:PRO0100018 e R o o
Status Passed
Start Time 7{14/2009 1:40:44 PM
Stop Time 7{14/2009 1:41:46 PM
10000000000
Test Procedure Result
Name ‘ value
N1 Ok B Cell roduct Number Ge212.60008
¢/ 2 InsetTestCel Cell Name Max-Light Cell
¢ 3 Scanintensity Spectum... Cell Type 10 mm/1 4
@ 4 Insert supported Cell Lamp Type - . Automatic Mode
Intensity Test C 13,337,028
MO 5 St visady Speciam. Intensity ms with Flow Cell 15,661,215
¢ 6 EvalusteDala.. Intonity Ratlo —
2V Intensity Spectrum with Test Ce
1.1467E405 A% Intensity Spectrum with Flow Ce
1E+0S

Intensity [Counts)
g

e AYIGHL IGGHIVIVYIGS
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Problems with the System Pressure

‘ Pressure problems. ‘

‘ Pressure too high. ‘ ‘ Pressure too low. ‘ ‘

Pressure Unstable. ‘

| | |
? ? ?

= = =
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Pressure Problem One Pressure Measurement.

Pressure Too
High.

* Column inlet frit contaminated.
* Frit in purge valve contaminated.
* Column contaminated.

* Blockage in a capillary, particularly needle
seat capillary.

Use this valve to
divide the
system.

* Rotor in injection valve plugged.

* Injection needle or needle seat plugged.

.:::. ... Agilent Technologies 61



Pressure Problem Two

Pressure Too Low.

« Solvent inlet frit plugged.

« Leak in a capillary connection or
other part (pump seals).

« Wrong solvent or flow rate.
o Inlet valve defective.

« Multichannel Gradient valve
incorrectly proportioning.

« Outlet ball valve defective.

« Column defective
(stationary phase).

. -

I. - ‘I
%o
canm
3

e

Agilent Technologies

Solvent inlet
frits.

Pressure Measurement.
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Pressure Problem Three

‘ Pressure Fluctuation. ‘

* Solvent inlet frits plugged.

« Solvent not degassed.
« Pump seals leaking.

« Outlet ball valve defective.

Solvent inlet « Active inlet valve defective.

frits.

Usually an indication there is air in the pump.




Reproducibility

«Area and Peak Height problems together point to the autosampler system.

*Area and Retention Time problems together point to the pump.

bth inj.
1stin.

0 4 8 12 min

"_-:-,",,_ Agilent Technologies

10th inj.
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Problems with Reproducibility — Peak Areas

Peak Areas not
Reproducible.

‘ Metering device seal.

! Pump.
——

With peak height:

* Rotor seal cross-port leak or injection valve not tight.
» Metering device seal leaking.

* Needle partially blocked.

With retention time:

 Variable pump flow rate.

Other:
» Capillary from injector to detector not tight.
» Detector equilibration problems. Column.

Rotor seal.

"_-:-,",,_ Agilent Technologies
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Problems with Reproducibiliy — Retention Time

Retention Times not Reproducible.

Pump Problems:

- Mobile phase composition problems.
 AlV, outlet ball valve defective.
 Flow rate problems.

Column Oven Problems:

» Temperature fluctuations.

Other:

« Column equilibration.

e Column deterioration.

"_-:-,",,_ Agilent Technologies
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Linearity Problems

Peak Areas not Linear.

Autosampler:

» Rotor seal cross-port leak or
injection valve not tight.

* Metering device seal leaking.

* Needle partially blocked.

Detector:

e Saturation.

"_-:-,",,_ Agilent Technologies

Meteing device seal.
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Baseline Noise Measurement

Use the Performance and Noise Report Style to
automatically calculate the baseline noise.

mAU

Signal height.

Drift

Noise.

Record width of baseline in mAU or RI units for later comparisons.

"_-:-,",,_ Agilent Technologies

/ (positive).

68



Baseline Fluctuations

S W T AN

Possible Causes:

 Dirty Flow Cell.

 Dirty mobile phase.

 Detector Lamp Failing.

 Pulses from Pump (if Periodic).

« Temperature Effects on Detector (RI).
 Air Bubbles passing through Detector.,
 Gradient elution.

« Immiscible Solvents.

‘...'.:'.':.".., Agilent Technologies
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Baseline Noise

Baseline Noise

Stop Flow

YES NO
Noise Persist Pump/Mobile

Other Questions to Ask

« Have you changed your mobile phase
composition?

 Have you changed your acquisition
wavelength?

« What mobile phase was last used in
your instrument?

« Do you have a miscibility problem?

« Are your solvents dirty?

e Agilent Technologies



Example - Ghost Peaks

Ghost Peaks - Peaks which appear even on blank injections.

60 Problem - Dirty Mobile Phase.

15

30

15

0 —

’ ! 15 17

20% to 100% MeOH Gradient.
No Sample Injected.

_:::, Agilent Technologies &



Sensitivity Problems

Peak response too low.

« Insufficient injection amount.

* Detector problems:

« Lamp aging.

» Detector cell contaminated.

» Solvent absorption high.

.:::. Agilent Technologies 72



Introduction to Agilent 1290 Infinity
Maintenance

Thanks for
your attention

Manuel Otero
AGILENT TECHNOLOGIES
manuel_otero@agilent.com
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