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Figure & — Important Components of an HPLC System

Injector

Guard Analytical
Filter Culumn  Celumn

5 o

Solvent Neservoir
with Mobile
Fhase Filter

Pump

isolating HPLC Problems

In an HPLC system, problems can
avise from many scerces. First define tho
probdern, then isolate the source

Usza Tabla 1 to detarmine wwhich com-
ponontis) may be cavsing the touble.
The:eafter, o process of elimination will
usunlly enable you to pinpoin? the specil-
i cause ard correct the problam

How to Prevent
Molbile Phose Protglems

Low sensitivity and rising boselines,

--_._______|___,...-""'

i ]
Solvent
Waste

taminants can cousn problams whon
you use a high sensitivity ultraviclet or
fluorescence deteclor,

To help prevent bubbdes in the
sysiem, gegas the mobile phase prior
o u:'-r!f"’/"up:iig?rr il with helium (3-5psi)
during use. Filtering the mobile phase
through a 0.2 or 0.45 micron filter
eliminates gas. This will also remove
parlicles that could produce noisy
bBasclines or plug the column.

Avoid mixing dissimilar or immisciblo
solvents and remnember 1o flush the
system when going from one mobila
phase to another. To ensure complete

Apise, or spikes on the chromatogrom. ¢ fshing, always use a solvent of inter-

can often be altribuled 1o the mobile
phase. Confdminants in the mobile
phase g especially troublesome in
gradient cainn, The baseline may risse,
and sfpibus peaks can appear as the
lewel of ik contaminied component
INCraasas,

Vpior it the most ec.nmon 2ourcne of
costlmninniion in o raversed phase onal-
yses, You shoukd use coly high puoeity dis-
tifted! o7 deiniized waler when formulst-
v pnahite poaces. However, several
coTnmoeE dianizers iiroduce organic
conlminants it the woter. To remove
Wiese contiminants, Hoss Lhe dueionized
water through aclivaled fcharcoal or o
C18 cartridge. <s ek

Usu only HPLL grade-solvants, salts,
ion pair -reagents, and_basic modifiers.?
Cleaning lower quality solvenls is timo
consuming, and trace levels of coptami-
nents often remain. These trace con-

+ " mediate polarity [Table 3, page 15).

Because many aqueous. buffers pro-
moede the growlh of alglie or Lacleria,
you should discard cloudy buffers and
make them up fresh, Prevent microor-
gonism  growth by adding  aboul
100ppm of Smlﬁ.rllliﬂz_i{._lg:; to a~:|uuuu=1
buifers, Or you can mix these bullers .
with an organic sohrant such as acatoni-
trile. 7
Use jon paeir reagents’ carefully. Theo
oplimum chain length and concentration
of the reagent must be datermined for
each analysis, In general, increasing the
concenlration or choin length increases
retention limes. We recommmend using

concenltrations of 0.2 to 10mM. High
B acetonitrila™

concentratiops (> 50%) of
and somp olher organic solvents can
precipilate ign pair reagents. |

[ Volatile basic modiliers, such as
trialhylaming, are uselul when you wish

Detector

1o recover a goanpound for further annty
sis. These mtdiliers also lel you avon
problems assecialed with ion pair 100
gents. They can boe addod 1o the bulfe,
at concentrations of 0.1 o 1.0% In
cieasing he concentration improves
peak shope for basic compounds, bus
can aller retention times.

Aecent studios suggest that recycling:
mobile phasg used for isocratic separa-
tivns prolongs column life and reducaes
solveni tosls. However, you must adjust
the recorder or integralor 1o compensale
for the gradual baseline increase that
usually lfollows. Remember . . . volatile
comfignents can cvaporale, especiolly
when 'the mobile phase is recycled o
continuously degassed, and this wil
change mobile phase composition.

Isolating Pump Problems

The purnp must deliver a constont
flow of solvent to the column over &
wide rangn of conditions. Modern
HPLC pump designs include syrings,
dinphragm, pisten, or cormbinalions.

Purnping system problems are usually
easy o spal and correct. Some of the
mere common sympioms are orratié
retenlion times and o rdoisy baseline, of
spikes on the chromatogram. Leaks al
pump fittings or seals will resull in poor
chromatography. A sure sign of a Ii.:ak is
a buildup of salts at a pump connection,

To isolate and repair specific prob-
lems relaled Lo your apparalus, use the
troublesheoting and maintenance soc-
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tions of the operation manual. Pump
seals may require pariodic replacement,
You should perform regular maintenance

rather than waiting to deal with a prob-

lem.

injector and
Injection Solvents

The injector rapidly introduces thé
sampla into the syslam with minimal dis-
ruption of the solvent flow. HPLC sys-

tems currantly use variable Ioop,'xlfm::)?

loop, and syringe-type injectors. Tha
are activated manually, pneumatically, or
elacirically.

Mechanical problems ifvolving the
injector le.g. leaks, plugged capillary
tubing, worn seals) are easy 1o spot and
correct, Other problams, such as irrepro-
ducible injections, are mora dilficult o
solve, But these, t0o, can sometimes be
traced o the injector.

Variable peak heights, split peaks,
and broad peaks can be caused by in-
completely filled sample loops, incom-
patibility of the injection solvent with the
mobile phase, or poor sample solubility.
Whenever possible, dissolve and inject

samples in mobile phase, Otherwise, be’

sure the injection solvent is of lower elut-
ing strength than the mobile phase
(Table 3).

Column Protection

Although not an infegral part of most
equipment, mobile phase filters, in-ling
fillers, salurator columns, and guard col-
umnsg greatly recuce problams ass0ciat-
ed wilh complex separatlions,

Fillees_ and guard columns prevent
particles” and stropgly retained com-
pounds from atédiulating on the ana-
ytical column, Silica particles in a satura-
tor column dissolve in basic mobile
phases, protecting the silica based pack-
ing in the analytical column.

The useful life of these disposable
products depends on many factors,
including mobile phase compaosition,

ssample  purity, pH, etc. As  these
devices become contaminated or
plugged with particles, pressure -
creases and peaks broaden or splil. For
moare about column pretection, see the
products pages ol this guide and re-
gquest Bulletin 781.

Gotung the Most from Your
Aoy tieal Column

Columns are available in many dif-
ferent sizes and designs. A wide variety
of packings are also available, but all
have the same purpose — to perfonm
the separation. The most common prob-
lem associated with analylical columns

 pptical,

@

is deterioration. This is true regardloss of
whethar the column contains a bonded
reversed or normal phasa, ion axchange,
size exclusion, or resin based packing.

Symptoms of detorioration are poor
peak shapa, split peaks, shoulders, loss
of resolution, decreased retention timas,
and high ba ssurd;) Thesa symp-
toms indicale confaminants have pccu-
mulated on the frit or column inlet, or
“there ara voids, channels, or a depression
in the packing bed.

Deterioration is more evident in
highor efficiency columins. For example,
a 3 micron packing retained by 05
micron frits is more susceptible to plug-
ging than o 5 or 10 micron packing
retained by 2 micron or larger frits.
Proper column protection and sample
preparation are essantial to getling the
most from each columa.

Overlcading 8 column can causo poor
peak shapes and olher problems.
Column capacity depends on many. fac-
tors, but Iypical values are:

Apalytical column

25em x 4t} < 500ug
Semi-preparative column
(25¢m x 10mm) <100mg
Preparative column
(25cmx 21.2mm) < 500mg

Solving Detector Problems

More than 20 types of detectors are
available for HPLC systems. The most
common are fixed and variable wave-

‘ength ull
-fractivelindex detectors, Electrochemical
antd éonductivity detectors are currenily
popular. Improvements in detector cell
technology have made them more dura-
ble and easier to use,

Detector problems  fall into  two
calegories — electrical and mechanical/
For electrical problems, you
should deal with the instrument manu-
facturer. Mechanical or oplical problems
can usually be traced to the flow cell
Detector-related problems include leaks,
air bubbles, and cell contamination.
These usually produce spikes or baseline
noise on the chromatograms.

Some cell materiols — especially
those uvsed in refractive index detclors
— sre sensitive to bigh pressure. Flow
rates or back pressures that exceed the
manufacturer’s  rectifimendation  will
break the cell window. Old or defective
lamps and incorrectly sel deteclor rise
time, gain, or attenuation will reduce sen-
sitivity  and peak  height.
roversed calle conneclions can also
cause problems.

s_aviolet photometers and re- -

Faulty " or

Column Heater, Recorder

Thesa components seldom cause
problems with the system. They will ba
discussed in the troubleshooling table
(Table 1).

Keep Accurate Records

Most problems don’t occur overnight,
but develop graduslly. Accurate record
keeping, then, & Vital to detecting and,
solving many problems.

Evaluate every column you receive,
when you receive it and at regular inter-
vals thereafter. By keeping a written his-
tory of column efficiency, mobile phases
used, lamp current, pump performance,
elc, you can monitor your system's
performance.

Records also help provent mistakes,
such as Introducing water into a silica
column or precipitating buffer in the
system. Meay analysts modify their
HPLC systems in some way. Reliable
records sra the best way to ensure that a

-modification does not introduce prob-

lems, For problems relating to pumps,
detectors, automatic samplers, and data
systems, consult your instrument manu-
al's troubleshooting guide.
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PROBLEM INDEX
rol Froble
Problam F N"Jf"“ Problam ?Ha. " Problem Problem
Basaline — Ghost peaks 19 Poaks —
T drift 12 Paak i t— height changa 16
" noise, irmegular 14 SaicHhapn; MEBSE 18 missing 4 2.
noise, regular 13 Lroad negative 18
X . fronting 2 10 no peaks 1
Column back pressure — rounded 1 unreSdlved | 6"
. it . 7 e E
higher than usual 4 spl
lower than usual 3 tailing 8,9 E::;;‘:-m times, s
Selectivity change 17

Table 1. — HPLC Problems, Probable Causes, and Remedies

Problem

Probable Cause

Problem No. 1

Rimhdifﬂmﬁﬁnﬁ ?’I*'-':" :

No Peaks/Very.-Small Peaks

JI

Marmal
|
e
Feabiam
e ST T
I

1. Detector lamp off.
. Loose/broken wire betwean de-

tector and integrator or recorder.

. No mobile phase flow,
. Nosa mplefdate_?oralad sample.

. Seltings too high on detector or

recorder,

1. Turn lamp on.

L]

. Check electrical connactions and

cables.

. See “No Flow” (Problem No. 2).
. Be sure outomatic :nmplu"r vials

have sufficient liquid. Evaluate
system performance with fresh
standard 1o confirm sample as
source of problem,

. Check ntlenuatio_n or gain set-

tings.
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Problam

Probable Cause

Remedy/Comments

ProblemNo.2 ™~

Mo Flow

Marmal

e —
Prablam

., Pump off.
. Flow interrupted/obstructeds
i

B

3. Leak.

4, Air trapped in pump head. (Re-
vealed by pressure fluctuations.)

1. Start pump.

2. Check, mobile phase level in

f, reservoir(sl. Check flow through-
‘oul system., Examine sampla
loop for obstiuction or sir lock.
Make sure mobila phase inlat
filter is clean. Make sure mobila
phase components are miscible
and mobile phase is properly
degassed.

3. Check system for loosg fittings.
Check pump for leaks, sglt build-
up, unusual noises. Change
pump seals if necessary.

4, Disconnect lubing at ‘?uard col-
umn Gf present) or analytical col-
umn inlet. Check for flow. Purge
pump st high flow rate
1Omimin), prime system if
necessary. (Prime each pump
head separately) If system has
check valve, loosen wvalve to
allow air to escape. If problem
persists, flush system with 100%
methanol. If problem still per-
sists, contact syslem manu-
facturer.

" Problem No. 3

Mo Fressura/Pressure Lower
than Usual

1. Leak.

‘2, Mobila phase flow interrupl-

ed/obstructed.]

3, Air trapped in pump head. (Re-

wvadled by pressure fluctuations.)

4. Leak at column inlet end fitting.

§. Air rapped elsewhera in system.

6. Wom pump seal causing leaks
_oround pumg heed.

1. Check system for loose fillings.
Check pump for leaks, salt build-
up, unusual noises. Change
pump seals if necessary.

2. Check maobile phase lavel in
resarvoir(sl. Check flow through-
out -gyslem. Examina sampla
loop for obstruction or air lock.
Make sure mobile phase inlet
filter is clean. Make sure mobila
phase componenls are miscible
and mobile phase is properly
degassed,

3. Disconnect tubing at guard col-
umn [if present) or analytical col-
umn inlet. Check for llow. Purge
pump at high flow rate (10mlf
min), prime system if necessary.
[Frime sach pump head separale-
Iy) If system has check walve,
loosen wvalve lo allow air lo
oscape.

4. Reconnect column and pump sol-
vent at 1-2mlmin. If pressure is

- slill bow,-check for leaks at inlel
fitting or column end fitting.

5. Disconnect guard and analytical
column and purge system. Re-
connect columnlsl. If problem
persists, flush system with 100%
methanal.

6. Replace seal {
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Problom

Probable Cause

R!mud‘y'fﬂnmnunu":".'

Froblam No. 4

Pressure Higher than Usual

1. Problem in pump, injector, or lub-
ing.

2. Obstructed guard or analytical
column. .

2. Remove guard column [if pres-
ent) and check pressure. Replace
guard column if necessary. If ana-
Iytical column . is obstructed,
reverse and fludh (page 13), If -

«clogged with strongly retained
contdminanis. Use appropriale
restoration procedura (Table 2,
page 14). If problem still persists,
change inlel frit (page 13] or re-
place column. ~ *

1. Disconnect guard and awm

, 'un pump at 2-6ml min.
If prassure is minimal, see Couse
2. If not, isclate cause by syste-
matically eliminating system
components, starting with da-
tector and working back to pump.

m persists, column may be

Problem No. 5§

Variable Hetuntlian Times

|
j - [ L JAL_ I

Prabiem

1. Leak.

2. Change in mobile phase compo-

sition. (Small changes can lead to
large changes in retention times.)

3. Air trapped in pump. [Retention

times increase and decrease at
random times.}

4, Column temperature fluctuations

lespecially evident in jon  ex-
change systems),

5. Column overloading. (Retention

. times usually decrease as mass !
of solute injected on column ex-
ceeds column capacity.)

6. Sample  solvent  incompatible 4

wilh mobile phase.

7. Column problergi- (Mot a come-

mon cause of @rrbuc retention.
As a column “ages, retenlion
times gradually decrease.)

1. Check, system for loose fittings.
Chock pump for leaks, salt build-
up, unusual noises. Change
pump seals if necessary.

2. Check make-up of mobile phase.

A,

6. Adjust solvent. Wherever. possi-
ble, inject samples in mobile
phase.

7. Substitule new column of same
type 1o confirm column as
cause, Discard old column if re-
storation procedures fail (see
page 14).

mixed, hand mix and supply from
ONB reservoir,

3. Purge -air from pump head or
heck valves. gu

®ols if necessary. Be sure mobila
phase is degassed.

4, Use reliable column oven or insu-
late column. (Note: higher col-
umn temperatures increase col-
umn efficiency. For optimum re-
sults, heat eluant before introdug-
ing it onle column.)

5. Inject smaller volume le.g., 10wl
vEr100u0) or 1:10 and 1:100 di- 4
lutions of sample. -

mobila phase is machine

hange pump
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Problam

Probable Cause

Remady/Commants

. Problem No. &

. Loss of Rasalution

Normal

Problem

1. Mobile phase mntaminaled.n’dcv‘,
teriorated  [causing  retention
times to change).

2. Qbstructed guard or analytical
colummn.

1. Check make-up of mobila phase.

lpage 2).

. Remove guard column (f pres-

ent] and altempt analysis. Re-
place guard column if necessary.
If analytical column is obstructed,
reverse and flush (page 13). If
problem persists, column may be
clogged with strongly ratained
contaminants. Use appropriate
restoration procedure (Table 2,
page 14), If problem still persists,
change inlet 1;[i_1_ {page 13) or re-
place column.

Froblam Ne, 7

Split Peaks

i

Mermal
1

Problem

1. Contamination on guard or ana-
Iytical column inlety .

2. Sample  solvent  incompatible 2.

with mobile phase, —*

. Remove guard column {if pres-

ent] and attempt analysis., Re-

- place guard column if necessary.

If analytical column is obstructed,
reverse and flush (page 13). If
problem persists, column may be
clogged with strongly retained
contaminants, Use appropriate
restoralion procedure (Tabla 2,
page 14), If problam still persists,
inlet  frit is probably plugged.
Change Iit [page 13) or replace
column.

Adjust solvent. Whenever possi-
ble, inject samples in mobile
phase.

. roblem No. 8

Peaks Tail on Initial
©and Later Injections

_%J _

MNaorinal
|

[

. h‘}" |

Froblem

1. Interference in sample.

2. Wrong celumn type. 2,
3. Wrong mobile phase pH, 3.

4, Sample reacting with active sites. 4,

1

. Check column performance with

standards,

Try another column type leg.
depctivated column for  basic
compounds).

Adjust pH. For basic compounds,
lower pH usually provides more
symmelric peaks,

Add ich pair reagent or volatile
basic modilier (page 3). %
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Problem

-

r_ N i — — —— —— . ———— . e R -

Probable Cause

Remody/Comments

“Prob.rem No 9

Mo Touhieig

Poaks iorri:e;'ly Symmaeing,

. Interlerence in sample.

. Check column phr‘lommm:e wilh

standards.

Frobslem

Problem No. 1T

Hounded Peaks

Narmal

el

k-7

Fratlam

. Sample

. Interference in somple,

. Shoulder or gradual baseline rise

before a main peak may be an-
other sample component,

. Column overloaded.

solvent
with mobile phase.

incompatible

i

2. Mobile phase contaminated/de- . Check make-up of mobile bhasu
teriorated, lpage 2.
3. Guard or anolylical column con- . Remove guard column il pres-
taminated/worn oul. . ent] and allempt analysis. Ae-
- place guard column if necessary.
If analytical column is source of
- problem, use appropriate reslora-
_ lion procedure (Table 2, page
14), If problem persists, replace
N‘Trmili column,
1 1
|
IANRIRN
;I
Progblem
" Problem Ne. 10
Fronting Peaks 1 . Check column performance with

standards.

. Increase efliciency or change

selectivity of syslem to improve
resolution. Try another column
type il necessary [e.g. swilch
from  nonpolar
cyano phase).

. Inject smaller volume le.g., 10ul

vs, 100ul or 1:10 and 1:100 di-
lutions of sample.

. Adjust solvent. Whanever possi-

ble, inject samples in mobile
phase, Flush polar bonded phase
column with 200m| HPLC grade
ethyl acetale (2.5ml/min), then
with intfirfiediate polarity solvent
firior 1o analysis,

o

. Detector - andfor recorder

. Detector operating outside linear

dynamic ranne

. Recorder gain'set too low.
. Column overloaded,

. Sample-column inleraction

constanls are sel too high

time .

N

provemoenls arg seon.

. Reduce sample volume andfor

concentralion,

. J‘tdj,usl,gniri» -
. Inject smaller volume le.g., 10ul

ws. 100l or 1:10 and 1:100 di-
lutions of sample,

4, Change bufler strength, pH, or

mbbile phase composition. |
necessary, raise column tempera-
ture or change colimn type
IAnalysis of solute structure may
help predict interaction.)

5._Reduce settings to lowest values

or values al which no further im-

C18 to polar '



HPLC Troubleshooting

@

Narmal

Peolalam

s

. Mobile  phase

Problem Probable Cause Remedy/Comments
FProblem No. 12 ' s e e 7. o
Basaline Drift 1. Column temperatupe fluctuation, 1. Control column and mobile
[Evan small changes causa cyclic phasa temporature, use heal ex-

baseline rise and fall, Most often changer bafore detector.

affects refractive index and con-
ductivity detectors, UV detectors
al high sensilivity or in indirect
photometric mode.)

. Monhomogeneous mobile phase.

{Drift uswally to higher absorb-
ance, rather than cyclic patlern
from temperature fluctuation.)

. Contaminant or air buildup in de-

tector cell,

. Plugged outlet Hne_.iﬂ'lnr detector.

High pressure cragks cell win-
dow, producing noisy baseline))

. Mobile phase mixing probiam or

change in liow rate.

. Slow column equilibration, espe-

cially when changing mobile

. phase.

contaminated,
deteriorated, or prepared from
low quality materials.

. Stfongly relaifed materials in

sample (high k') can elule as very
bwoad peaks and appear to be a
rising baseline, (Gradienl analyses
can aggravate problem)

L

2. Use HPLC grdde solvents, high
purity salts, and additives. Degoes
mobile phase before use, sparge
with helium during use.

3. Flush cell with methanol or other
strong solvent. If necessary,
clean cell with 1N HNOy (never
with HCIL.

r

4, Unplug or replace line, Refer to

“detector manual to replace win-
dow.

6, Comect composition/llow rato.
To avoid problem, routinely
monitor composition and flow
rate.

6. Flush eclumn with inlermediate
strength solvent, run 10-20 col-
umn volumes of new maobile
phase through column before
analysis.

7. Check make-up of mobile phase
{page 2).

B. Use guard column, If necessary,
flush column with strong solvent
between injections or periodically
during analysis.

ey,

9. Reset 'baseline. Use new mate-

rials when dynamic range of de-
tector is exceeded (page 3).

10, Change wavelength to UV ab-
sorbance maximum,

Problem No, 13

| P —————

MHaoomal

Basehine Noise fregular)

'f-'""i-llr""""'_

Froblem

9. Mobile phase recycled bul detec-
tor not adjusted.

10. Detector (UW) not set at absorb-
ance maximum but at slope of
curve, - .

1. Air in mobile phase, detector cell,
or pump.

2. Leak.

3. Incomplete mobile phass mixzing.

4, Temparature offect fcolumn at
high temperature, detector un-
haated).

5. Other clectronic equipment on
same line,

6. Pump pulsations,

1. Degas mobila phasa. Flush sys-
tem to remove air from detector

cell or pump.

2. Check system for loose fittings.
Check pump for loaks, salt build-
up, unusual noises. Change
pump saals il necessary.

3. Mix mobile phose by hand or use
less viscous solvent.

4, Reduce differential or add heat
exchanger.

Isalate LC, detector, recorder (o
detarmina if source of problem is
external, Correcl as necessary.
B."Incofporate pulse dampener into
systam. : ’

]

!'..'I
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Problem

Probable Cause

Remedy/Comments

FProtlem No. 14

Baseline Noise (irregular)

L
Normal

Problam

1. Leak.

2. Mobile phase conlaminaled, de-
teriorated, or prepared from low
quality materials.

3. Datectorhacarqar electronics.

4, Air trapped in system.

" b. Air bubbles in deteclor.

6. Detector cell  contaminated.
{Even small amounts of contami-
nanls can cause noiso.)

7. Weak detector lamp.

8. Column leaking silica or packing
material,

1.

2. Check make-up of mobile phasa,
{page 2).
3. lsolate detector and recorder

4. Flush system with strong solvent.
5. Purge detector. Install back pres-

6. Clean cell.

7. Replace lamp.
8. Replace column.

Check system for loose fittings. i
Check pump for loaks, salt build-

up, unusual noises. Change |
pump seals if necessary.,

electronically. Refer to instruction
manual to correct problam.

sure device after detector.

Problerm No, 15

Broad Peaks

Mormal

N

Problem

1. Mobile phase composition
changec.

obile phase flow rate oo low.

3. Leak (especially between column
and detector).

4, Deteclor settings incorrect.

5, Extra-column effects:
a, Column overloaded.

b. Detector response  time  or
cell volume too large.
c. Tubing  between  column
and detector too long or
ID too large,
d. Aecorder response lime too
high.
6. Bulfer concenlration too low.
7. Suard  column  contaminated/
worn oul.

A, Colurmn contaminated/worm oul.

* B-Void at column inlet.

10, Peak represents two or Mo
poorly resolved compounds,

11, Column temparature 100 low,

1. Prepare new mobile phasa.

2. Adjust flow rate.

3. Check system for loose filtings.
Check pump for leaks, salt build-
up, and unusual noises. Change
pump seals il necessary.

4. Adjust sellings.
5.

6. Increase concentration. -
7. Replace guard column,

8, Replace column with new ona of

9, Open inlet end and fill void (page
*13) or replace column,

10. Change column lype lo improve

11,

a.Inject smaller volume (e.g.,
10pl vs. 100pll or 1:10
and 1:100 dilutions of
sample,

b. Reduce response fima or
use smaller cell.

c.Use as short o piece of
“0,007-0.010% 1D tubing as
practical.

d. Reduce response time.

same type. I new column pro-
vides symmetrical peaks, flush
old column (Table 2, page 14),
then retest. 24.

separalion.

Increase temperature. Do not
exceed TE°C unless higher tem-
peratures aro acceplable to col-

umn manulaciurer.
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Figure I{z-c); Effect of cartridpe kength in isocratic
chution wnder ideimical conditions.

To Minimize Column Cost

The selection of the shuortest cartridge
st gives satislactory resolution ol Ters
wiuliple advantages.

As shown in Figure 1, shorter ear-
trilges reduce :mufg.rsis time and mcrease
sumple detectability. Shorter carpidges
ane how in costand also reduce solvent
Cunsumption, 17 you can resolve your
sample on o short cartridge, you can save
bothy tisme 2 money by replacing a long

cartridpe that has more resolution thin is
reguired.

The effect of cartidge length on reso-
lution is bess in grasdient clution than in
isocratic separlions, because solvent
comprosition (net cantridge length) is the
dominant foree in gradient clution. Figure
2 shows that short cartridge columns pro-
dluce resolutions nealy as good as long
columns,

<0 £l

Figure HNa-ck Effeot of cartridge bengih in pradient elution under identical conditions.

Lﬁw cost, easily interchanged, short
Ierce cartridge colunns (especially the 3
cm length) are ideal for methods develop-
ment. You can alford to have a wide vari-
ety of column packing materials on hand
for convenient, time-saving evaluations.
And when the sorbent has been selected
and higher resolution is required, simply
choose a longer cartridge with the same

packing.



HPLC Troubleshooting @ JHLT g 4 Su > HPLC CUSuino

Restoring Your Column’s Performance

These procedures should rejuviznate a column whose performance has deteriorated.

Disconnect and reverse the column. Connect it to the pump, but not 1he detector. Follow the appropriate flushing procedure in
this table, using a flow rate that resulls in column back pressure of 1500-4000psi. If you have a SUPELCOSIL® column, analyze
the test mix provided using the conditions on the quality eontrol test sheet. Efficiency, symmetlry, and capacily should ba within
10-15% of the test sheet values. If nol, repack the column inlet (page 13] or replace the column,

** Table 2 — Column Restoration Procedures

Nonbonded Silica Column ' Polar Column

. [amino, cyano, or diol column,
Flush with 50ml hexane . SUPELCOSIL® LC-PCN, or LC-(R)-Urea column)
Flush with 50ml methylene chloride For a column used in t:dn m:;-:ad phase mode le.g. drug lna;—

i i yses using an organic solvent/agueous bulfer mobile phasel,
Fush w:lh 50mi lsopropanol follow 1I-':guarna cleanup procedure as for nonpolar columns. For
Flush with 50ml methanol a column with nonaqueous mobile phases, use the following
Flush with. 25ml methylene chioride schema:

Flush with 50mil chloroform

Flush with 25ml mobile phase

Evaluate column performance Flush with S0ml methylene chloride

Flush with 50ml 2-propancl

Flush with 25ml methylene chicride
Flush with 25ml mobile phaz.s
Evaluate column performance

MNonpolar Column
(C1, C4, C&, CB, C18, phanyl, or diphanyl colun.n,
SUPELCOSIL® LC-PAH or DB column)

Water Soluble Samples

Flush with S50mi hot ([40-60°C) distilled water lon Exchange Column
Flush with 50ml methanol {strong or weak anion or cation exchange, amine eolumn)

Flush with BOml acetonitrile Most analyses involving lon exchange systems use ionic
mobile phases. Compounds that may affect column performance

Flush with 30ml tetrahydrofuran are usually insoluble or only slightly soluble in water, Tha follow-
Flush with 25ml methanol ing proceduro should be sulficient to remove these compounds.
Flush with 25ml mobile phase Flush with 50ml hot (40-60"C) distilled water

Evaluate column performance according o conditions specified Flush with 50mi methanol

by the manulacturer Flush with 50ml acetonitrile

Flush with 25ml methylene chloride
Flush with 25ml methanol

Flush with 25ml mobile qtnru
Evaluate column perlnm'_laﬁ::a

Water Insoluble 5a ml;lu
Flush with 50ml isopropanol
Flush with 50ml tetrahydrofuran
Fllesh with 1 il mathy lane ohforicls Columns Used for Protein/Biopolymer Analyses
Flush with 50ml hexane IC4, C8, €18, other AP column used for

Flush with 25ml isopropancl proteins, diphenyl column)
Flush with 25ml mobila phase Flush with 100ml distilled waler

Evaluate column performance Flush with 50mi 0.1% trifluoroacetic acid
Flush with 50ml isopropanal *
Flush with 50ml acetonirile
Flush with 50mil distilled water
Flush with 50ml mobila phase
Evaluate column performance
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i Figure B — Regensration Bolutlon Restores
Nonbonded Silica Column Exposed to Polar Solvent SINcS Golim Fatiammancs .
Samples and mobile phases containing very strongly polar M et Progey Performing Column 2 Rancanile

"solvents, such as water or alcohols, can deactivate uncoated Y e

silica HPLC columns. This can drastically affect column per- B2 — Bams Column Expossd
formance (Figure B2). Even prolonged column flushing with a W Wirer arel Adaslal

nonpolar solvent only partially restores column performance, ,

while wasting chemicals. -

A silica regeneration sofution quickly and inexpensively 37 #m‘m‘m“m
restores silica column performance by removing trapped Regenstation Solution
polar material. Pump the solution through the affected col-
umn for 10 minutes at a rate of 4mlminute, then flush with
mobile phase for 10 minutes at a rate of 2mlfminute. Eval-
wate column performance by using the test mixture supplied
with SUPELCOSIL® LC-5i columns. Performance should be
wvirtually the same as befora the polar bquid was introduced A * :

(Figure B3). o LA AER
I,
|J: i
o1 2
LY i (|
0123468
: [T
SUPELCOSIL® LC-51 eohwmwn, 15em
mathylens mm de ammc e u.uu.ﬂu.i mmwmm
then mal hioride:methenciwster. 98.4 'Il.l--o.l:ﬂl Zmbimin. for 10 min
nf LIS -m am Flowe Mate F?- 81 & B2: 2milimin, Dat: 254nm UV
1 AUTS, § SUPELCOSL® LC-Si column teel min bnjocied alie
mathylans c Teener equistration for Fig, B3,

Table 3 — Properties of Organic Solvents Commonly Used in HPLC

’ Misclbls uv Rafractive IrldI.l Solvent Strength, «* Viscosity

Solvent Polarity with Water? Cut ON at20°C 4 = ° Slica at 20°C, cf
Hexane nonpolar no 190 1.375 ) 0.00 0.31
Isooctane no 180 1.391 0.01 0.50
Carbon tetrachloride no 263 1.460 o1 0497
Chioroform no 245 1.446 0.26 057
Methylena chloride no 233 1.424 032 0.44
Tetrahydrofuran yes 212 1.408 0,35 055
Diathyl athar no 218 1,352 0.38 0.23
Ethyl acetate poorly 256 1.372 0.38 0.45
Acetlone yas 330 1.366 0.45 0.30
Dioxane yos 215 1.422 0.49 1.32
Acetonitrile Y5 190 1.344 0.50 0.37
2-Propancl yes 190 1.378 ' 0.63 2.30
| Methanol *, yos 190 1.329 9 0.73 0.60
Water yes 190 1.333 >0.73 1.00
Acetic acid polar yes —_ 1.372 >0.73 1.22

Summary

Use a systematic approach to isolate and correct your HPLC problems. Tabla 1 will help selve most of the com
problems encountered in HPLC. You s!ould also refer to the maintenance and troubleshooting sections of your Instrun

manual,
Several newer HPLC systems hav  elf-diagnostic capabilities that help to isolate the problem orea. For persis
problems relating to the column u analysis, contact our Technical Service Departmant.



