Agilent LC

s T2 % P IR T TR
S



Keys to a Highly Performing HPLC

\\ /

e Low Delay Volume Tubing and
e Low Extra-Column Volume __| Connections
e Accurate and Consistent Ccmpcsitinn_
e Accurate and Consistent Flow Pump
e Low Pressure Pulsation —J
e No Leaks
System
e No Unnecessary Backpressure Maintenance
¢ Cleanliness
e Lamp Light Output Detector
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Tubing
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0.17mm ID capillaries = standard LC

0.12mm ID capillaries = RRLC

400mm/0.17mm (G1312-87303) Pump to ALS
700mm/0.17mm (G1312-87304) Pump to Therm. ALS

180mm/0.17mm (G1313-87305) ALS to TCC inlet
380mm/0.17mm (01090-87306) Therm.ALS to TCC inlet
180mm/0.12mm (G1313-87304) ALS to heat exchanger
280mm/0.12mm (01090-87610) Therm.ALS to heat exchanger

90mm/0.17mm (G1316-87300) heat exch. outlet to column inlet
105mm/0.12mm (01090-87611) heat exch. outlet to column inlet

380mm/0.17mm (G1315-87311) Column to DAD
150mm/0.12mm (G1315-87312) Column to DAD

600mm/0.17mm PEEK (5062-8522) Column to VWD

DAD PTFE,wide pore (5062-2462) Detector to Waste
VWD Peek, 48cm/0.25mm (5062-8535) Detector to Waste

Connection to LC/MS
500mm/0.12mm (G1315-87305) DAD/MWD to MS
500mm/0.12mm (G1316-87309) TCC/VWD to MS

*Blue capillaries 0,25mm = Prep LC

: Agilent Technologies
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Maintenance Areas of the HPLC System
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Problems with the System Pressure

Pressure problems

Pressure too high

\
?

Pressure too low

Pressure Unstable

\
?

Agilent Technologies

\
?




Pressure too high

( Start )

Install a ZDV fitting
place of column.

Disconnect Column

No

Problem
Remains2

Column was the source of
the problem. Replace colu
inlet frit or replace column.

Problem

Use the injector step commands .
J P Remains?2

to switch the injection valve to the
bypass position.

Yes

Look for blockage in the system @
after the column
Blockage is in the autosampler
Problem Check Needle
Remaing Needle seat capillajy
Sample loop

Investigate flow path from

damping unit to the injection @

valve, and from injection valve
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Pressure Measurement

Pressure Problem |

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
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Agilent 1200 Series Pump Models




Pump Head — Main Components

Outlet ball valve
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http://www.chem.agilent.com/search/;jsessionid=tLg9JDHD7hF3x9hc4hTYRHznhfhM6298pCMpt3JvF2QzXJRldnnD!498164331?N=4294967100+4294967050&Ntt=video

Injection Step

Step 1 Step 2 4. .
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Step3
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D:/HPLC/HPLC教材/Autosampler_2a.mpg

Autosampler Maintenance

Gripper (finger caps)
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Needle/needle seat Injection Valve ~ Metering device
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Pressure Problem |l

Pressure Too Low

Solvent inlet frit plugged

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

Wrong solvent or flow rate
Active inlet valve defective

Multichannel Gradient valve
incorrectly proportioning

Outlet ball valve defective

Column defective
(stationary phase)

Solvent inlet

frits

Pressure Measurement

Agilent Technologies




Pressure Problem Il

y @T]

Solvent inlet
frits

Pressure Fluctuation

« Solvent inlet frits plugged
« Solvent not degassed
« Pump seals leaking

« Outlet ball valve defective

« Active inlet valve defective

Usually an indication there is air in the pump

Agilent Technologies



Reproducibility

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

«Area and Retention Time problems together point to the pump

10th inj.
5th inj.
1stin;.
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DAD, MWDFIVWD

Tungsten lamp 1‘:-

Coupling lens

Deuterium lamp

Achromat (source lens)

Holmium oxide filer

LRI R AT -




Measuring Signal and Reference Diodes

For troubleshooting, measure Signal without Reference and Reference Only

YWD Signal : Instrument 1

Signal Time
W avelength: Stoptime:
254 Him &z Pump
rio Lirnit
Peakwidth [Responzetime] Poszttirne:
[> 0.1 min (23] | Off
Timetable:
Line Time WwWawelength Balance Scan
[ ]
+ Tahble ™ Graphic
Ok Cancel | Help |

Analog Output
Zero Qffzet:
::I i 5 =
Attenuation:
::I mir 1000 | mdll

Stare additionally

[ Signal wdo
Reference

[ Reference anly

Autobalance

v Prerun

[ Postrun

Special Setpoints

Setup ... |
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UV Absorption of Solvents

Solvent UV Cut-off Snmz

Acetonitrile 190

Water 190

Cyclohexane 195

Hexane 200 UV Cut-off is the wavelength at
Methanol 210 which absorbance equals 1 AU
Ethanol 210

Diethyl Ether 220

Dichloromethane 220

Chloroform 240

Carbon Tetrachloride 265

Tetrahydrofuran 280 (210)

Toluene 280

i’ Agilent Technologies



Solvent Miscibility

L Immiscible
Name L
Acetic Acid Ol Miscible

Acetone
Acetonitrile
Benzene

Butyl Alcohol 2-Propanol is an excellent

Carbon Tetrachloride

Chioroform intermediate solvent.
Cyclohexane .
Cyclopentane

Dichloroethane
Dichloromethane
Dimethylformamide -
Dimethyl Sulfoxide

Dioxan
Ethylacetate
Fthyl Alcohal
Di-FthyIpfhpr
prfanp \r\
Hexane

Methyl Alcohol N

L Methylethyl Ketane
|I-Octane .
Pentane

1-Propyl Alcohal
Di-Propylether

| Tetrachloroethane
Tetrahydrofuran
Toluene
Trichloroethane
\Water
Xylene

. Agilent Technologies
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20 Hz

PW=0.67sec
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Logical Troubleshooting Process Funnel

#1 Know operation fundamentals

#2 Gather information about problem
#3 Verify symptoms
#4 Verify operational parameters
#5 Isolate the problem
#6 Fix the problem
#7 Verify fix
#8 Document fix
#9 Create PM ta

Agilent Technologies



Agilent Lab Advisor

£8 LC3 - Agilent Lab Advisor

‘l EEl LC# - Agilent Lab Adyisor
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Agilent Lab
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Logs & Results

Service & Diagnostics

Calibrations

Tools

WP System Owverview

" 3 Configuration

-_} Firrmweare Update

‘ Logs & Fesults

-

i Instrument Contral

) evrs

Statuz Report

Context Help [F1]

@
Q Help Topics
@

k-
_— , -
B “wihat's Mew’?
Conng

Connection &ddress: 10.3.0,15

G1312B BinPump SL

< Serial § DEBOSSS177

G1367C HiP ALS 5L
Serial # DEGOS55133
G1316B

G1315C
Serial # DEGB0SET42
G4208A 1200 Instant Pilot
Serial # DEE44558956

Temperature Calibration
Temperature Two Foint Calibration
Driagnostic Buffers

Module Infos

Advanced Version

Marme: Thermostat Test

Approx. Time: E min

Crescription:

Ealuates the cooling and heating performance of the tbwo peltier elements.

Wersion B.0Z.01 [0258] - advanced | Licenses &f10
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HPLC Troubleshooting

’

Symptom Type

Possible Cause

Solution

MNegative peaks

Hl detector — solute refractive index
less than sobvent

Mo problem: reverse polarity to make positive

LN detector — solute absorbance less than
mobile phase

Us= mobile phase with lower UV absorbance;
do not recycle solvent too long

Moisy baseline Handom — Contaminant buildup Flush column; cleanup sample;
use HPLC-grade solvent
Continuous — Detector lamp problem Heplace UV lamp (lasts 1000 hrs)
Occasional — External electrical imerference Use voltage stabilzer for LC system
Sample volume too large Injection volume should be 1/6 when mobile
phase used for injection
Peak doubling Injection solvent too strong Usa weaker injection solvent or mobile phass

Blocked frit

Heplace and use 0.5 pm porosity in-line filter

Column void or channeling

Heplace column; for some columns, fill in void
with packing

Unswept injector flowpath

Heplace injector rotor

Vioid at head of column

Heplace column, top off column with packing

Column overloaded with sample

Use higher capacity stationary phase
Increase column diameter
Decrease sample size

Single peak — interfering components

Sample cleanup; prefractionation

- Agilent Technologies
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Agilent Service Value Your Work !
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