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• Pressure Problems
• Missing Peaks
• Unexpected Peak Shapes –
Different Shapes Than Others
• Additional Ghost or System Peaks
• Low Injection Reproducibility –
Varying Peak Area
• Pressure is too low
• Elution volume/retention time shift
• Slow pressure built-up after column
(re-)installment
In collaboration with

Introduction

About PSS

Gel permeation chromatography, GPC, (also known as Size Exclusion
Chromatography, SEC) is a versatile liquid chromatography technique
and used for the characterization of all kinds of macromolecules like
technical polymers, bio-polymers and proteins. The importance of
GPC/SEC results from the fact that it is a non-destructive,
fractionating technique that can be combined with unique detection
power such as on-line light scattering, viscometry or mass
spectrometry. In addition GPC/SEC is used as separation technique in
2-dimensional setups for complete product deformulation.

PSS was founded in 1985 by two PhD students at the University of
Mainz, Germany, producing highly characterized polymer reference
materials with narrow molar mass distributions. PSS today offers all
products and services required for the comprehensive
characterization of macromolecules from a single molar mass
reference standard to turn-key systems for GPC/SEC multi detection
with light scattering, viscometry, mass spectrometry or fully
compliant GPC/SEC for the pharmaceutical industry. PSS services
include contract synthesis, contract analysis, column selection,
method development, method validation and transfer as well as
consulting, (in-house) trainings and schools.

GPC/SEC is one of the few techniques that allows the measurement of
the complete molar mass distribution as well as all molar mass
averages and is therefore an indenspensable tool in QC and R&D alike.
A GPC/SEC system consists at least of an isocratic pump, an injection
system, one or more separation columns and one of more detectors.
Although modern GPC/SEC solutions are robust and easy-to-use,
users face challenges when operating a multi-component system.
Typical problems and questions by GPC/SEC users are summarized
in this first compendium of PSS’ GPC/SEC troubleshooting column,
created for Separation Science, the leading global source for fundamentals, best practice and troubleshooting information for users of
chromatographic and mass spectrometric techniques.

PSS offices are in Mainz/Germany, Amherst/USA and in The
Netherlands. In addition PSS works with partners and distributors in
more than 60 countries worldwide.
Fully dedicated to the advancement of macromolecular liquid
chromatography PSS is reknown for the qualified and fast support
from experts in polymer synthesis and characterization. The largest
community of scientists with a macromolecular background and daily
exporsure to LC characterization questions iat PSS to provide answers
and solutions and to support users worldwide.    
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Pressure Problems
Q: My GPC/SEC system runs at a pressure of 80 bar/1160 psi. Now the system pressure has increased and
the pump has shut down to protect the columns. What should I do?
A: This is one of the most frequently
occuring problems in GPC/SEC.
Therefore, it is always good to have
reference points for the pressure.
For example, for your system with
your solvents and at your typical
flow-rates, you should know:
• The pressure of the system with
detectors, but WITHOUT the
columns
• The pressure of the system with
detectors and all columns in place.
• If your column certificates show the
pressure for each individual column
in the system eluent, it is not
required to measure the pressure of
each individual column. However
this should be done, if a different
solvent is used.
A pressure increase can be caused
by the column(s) or by the system.
To decide if it is the column or the
system disconnect the columns and
measure the pressure without the
columns:
If the pressure of the system is too
high:
• Check, clean and replace any filters
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or frits in the system and see if that
solves the problem.
• If not, disconnect individual
components of the system
working backwards from the
last component. In other words,
disconnect the (last) detector,
then the tubing, etc. until you
identify the part responsible for the
pressure increase.
• If it is a tubing then replace it,
keeping in mind that if the length
changes it might be necessary to
re-calibrate or to determine a new
inter-detector delay.
• If it is a detector cell then have a
look at the user documentation
to see if there are instructions or
recommendations. In many cases it
helps to flush the cell with a good
solvent for the last samples to have
been analysed.
If the system pressure is as
expected:
• Connect the columns separately to
the system and check the pressure;
that is, add the precolumn and
read the pressure, add the first
separation column and read the

How can a pressure
increase be avoided?

pressure, etc. Continue until you
have identified the source of the
pressure increase.

Make sure that you prepare all
sample solutions and solvents for
GPC/SEC carefully:

• If it is the precolumn, replace it and
calibrate your system or verify that
the calibration is still valid.

• Let polymers of Mw < 200 000
Da, dissolve for 3-4 hours.
Higher molar masses need
longer. Ultra high molecular
weight standards and samples
> 2 000 000 Da may take from
1-3 days to dissolve completely.

• If it is a separation column, read
the user documentation to see if
there are procedures to clean the
column. If you do have spare frits
for the columns and repair gel, it
is sometimes possible to repair
the column, even if it is a polymer
column. However, be warned - if
you do not have the frit and repair
gel, do not open the column.
• If the problem is not solved by
replacing the column frit, adsorption
on the column surface might be
to blame. In this case, review all
samples you have measured lately
and try to find out what might have
caused the problem. Check with the
documentation or correspond with
the column manufacturer to find
out if there is a cleaning procedure
available.
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• Filter your samples solutions
prior to use. This is especially
important if not all parts of the
sample are soluble. Be careful
with ultra high molecular
weight samples, they might be
destroyed when filtered!
• Use a precolumn and change
frits and filters in your system
(not in the column!) regularly.
• If different solvent types are
used for sample preparation
and mobile phase (e.g., HFIP
to dissolve the sample and a
mixture of Chloroform/HFIP to
run the samples), make sure
that no part of the sample
precipitates when injected.
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Missing Peaks
Q: I have injected a sample and I don’t see a signal. What can be the reason for this?
Comment:
To answer this question it is important to know that many different detectors and detector combinations are used in GPC/SEC. Understanding the basic
detector principles is vital to solve problems with missing peaks.
A: If you inject a sample and don’t
see a signal this might be related
to a problem with the system
(mainly injection system) or to the
combination sample/detector.

detector is not ideal. Fortunately
any GPC/SEC detector signal can
be understood using the equation
in the green box below.

be different from 0. The higher ksample,
the higher the signal (for the same
loading (molar mass), in the same
solvent).
However, ksample depends not
with x = 0 for RI, UV and ELS detectors only on the sample, but also on
(no molar mass dependence!) typical the solvent and other parameters
1. If you do not see a sample peak,
concentration detectors)
but see the system peaks that are
(e.g., T, λ). A very famous example
normally expected it is unlikely
is poly(dimethylsiloxane) (PDMS).
x = 1 for MALLS, RALLS and LALLS
that the injection system is
In THF ksample = 0 meaning that the
causing the problem. If the system detectors (x = Mark-Houwink alpha
sample is isorefractive and can
for viscometers) typical molar mass
peaks are not present either, it
not be detected. Therefore, PDMS
sensitive detectors
might be that the seal in your
needs either to be characterized in
injection system needs to be
toluene (where ksample < 0) or an ELS
KDetector is a detector constant and
replaced or there is leakage in the
detector has to be used instead of
system.
the RI.
can be disregarded for our problem
In the case of a manual injector
If ksample is not the problem then you
here.
make sure that you have flushed
need to look at the concentration
the loop carefully. If possible, flush ksample is a sample-related constant
and injection volume and (only in
at least with a 5-fold excess of the and is very important here. 		
cases of light scattering, viscometry
loop volume.
or triple) on the molar mass. If one of
Depending on the detector, ksample
is dn/dc for refractive index and light these experimental parameters is too
2. If you do see system peaks but
low, you might not see a signal.
scattering detectors or dA/dc for UV
no signal peaks it is most likely
For molar mass detectors look at the
detectors
that the combination sample/
To measure a signal, ksample needs to molar mass detection limit and do
not forget the samples with a low
dn/dc need high molar masses to be
detected.
Verify also the concentration and
Signal Intensity =  KDetector . ksample . Injected Mass . Molar Massx
injection volume recommended for
GPC/SEC.
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As a rule of thumb use for:
• Samples with a narrow PDI/molar
mass distribution: 1-2 mg/mL
• Samples with a high PDI/broad
molar mass distribution: 4-5 mg/mL
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Injection volume:
1 column (8 x 300 mm): 20 μL
2 columns (8 x 300 mm each): 50 μL
3 columns (8 x 300 mm each): 100 μL
4-5 columns (8 x 300 mm each): 200 μL
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Unexpected Peak Shapes – Different Shapes Than Others
Q: I have measured calibration standards to create a calibration curve and the peaks look different from the manufacturer’s data. What is wrong?
Comment:
GPC/SEC is used to measure the molar mass distribution (MMD). If the GPC/SEC analysis is done properly, the MMDs obtained in different laboratories
should be identical within the expected measurement uncertainty of the method.
However, the first (visual) information obtained in GPC/SEC, the elugram or chromatogram, can not be easily compared between different
laboratories. The signals in the elugram depend on a sample related part (PDI, molar mass) and on system parameters (mainly number and type of
columns, tubing length, system dead volume). So different peak widths, sometimes even shapes, or different elution volumes are common.
A: In contrast to HPLC, broad sample
peaks in GPC/SEC are quite common.
GPC/SEC is used to separate and
characterize the different sized
chains (different molar masses)
within a macromolecule. In the low
molar mass region, it is possible to
use GPC/SEC column combinations
that can separate oligomers into
single peaks. For higher molar
masses (approx. above 1000 Da) it
is not possible to see single peaks; a
broad peak composed of different
chain lengths appears.
Without additional information
(e.g., the calibration curve) it is not
possible to deduce from the width
of an elugram peak the molar mass
distribution. A peak can look broad,
because of good resolution, without
having necessarily a broad molar
mass distribution. In contrast, if the
resolution is poor or the columns
are not optimized for this molar
mass range, a narrow looking
peak can have a broad molar mass
distribution.
However, if a calibration curve is
GPC/SEC Troubleshooting

created it is possible to get the MMD
with the polydispersity index (PDI)
and the molar mass averages and to
see if the resolution is good.
A good resolution always requires a
flat/shallow slope of the calibration
curve.
If the slope of the calibration curve
is steep, the resolution will not be
good. Therefore, it is always worth
visually inspecting the calibration
curve and to also overlay it with the
sample elugram. This will show if all
sample parts elute in the calibrated
region and if the chosen column
combination shows a flat slope and
therefore provides good resolution.
Figures 1 and 2 show both
elugrams of a mixture of 4 different
polystyrene molar mass standards.
Figure 1 shows the peaks on a
column combination optimized for
separations in the molar mass range
100 to 3 000 000 Da.
For Figure 2, a column combination
with highest resolution in the
oligomeric region is used (optimum
molar mass: 100 to 60 000 Da).

Figure 1

Figure 1: Four different polystyrene molar mass standards on a column bank for medium molar masses (100 to 3 000 000 Da). Red
dots in the calibration curve show highest and lowest molar mass used to create the calibration curve.
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Figure 2
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Figure 2: The same polystyrene molar mass standards on a column bank for oligomers and low molar masses (100 to 60 000 Da).

Here the oligomeric polystyrene
is nicely separated into the single
chains with the indicated degree
of polymerization. However, this is
because of the high resolution in
the low molar mass region. This was
not possible on the other column
combination in Figure 1. Here only a
broad peak appears, as this column
combination is optimized to also
separate higher molar masses and
the resolution is less.
However, if the calibration is
done correctly the obtained molar
mass averages and the PDI should
be the same, although the molar
mass distribution has much less
information.

Tip: Increasing the
resolution
1. Use column sets or column
combinations to increase
the resolution over a wide
molar mass range.
2. Doubling the number of
GPC/SEC columns of the
same porosity (dimensions,
and particle size) increases
the resolution by a factor
of approximately 1.4
meaning that the slope of
the calibration curve will be
flatter.

Macromolecular characterization from the experts
GPC/SEC is our passion. We at PSS are fully dedicated to the advancement of macromolecular liquid chromatography by means of developing true solutions and providing competent and personal support.
Based on excellent products and the latest findings in material science,
we create easy-to-use and powerful solutions for QC and R&D. From a
single molar mass reference material to turn-key systems for GPC/SEC
multi detection with light scattering, viscometry, mass spectrometry
or fully compliant GPC/SEC for the pharmaceutical industry: PSS offers
all products and services for successful macromolecular analysis and
expert support by GPC/SEC enthusiasts!
Discover what‘s new in macromolecular characterization and work
with our specialists on your application challenges.

www.pss-polymer.com | contact: info@polymer.de
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Additional Ghost or System Peaks
Q: I see a lot of peaks, especially in the low molar mass region of the chromatogram. Is that normal?
Comment:
The most common detector in GPC/SEC is the refractive index detector, RI. In many cases this detector shows numerous positive and negative signals at
the total permeation limit of the column, even when pure solvent is injected. These peaks are not part of the sample, but of the overall system. System
peaks can also appear with other detectors (e.g., UV/DAD).
A: Several additional positive and
negative signals in a GPC/SEC
system are normal, especially when
RI detection is used. If these signals
are kept to a minimum and if data
evaluation is done properly, they do
not influence the functionality of the
system.
Identifying ghost/system peaks is easy:
For this a blank, which is the eluent
used for sample preparation, is
injected. It is best to use the same
procedure for preparing the blank
and the samples. If the samples
are ,for example, filtered, the blank
should be filtered also. All peaks in
the blank are system or ghost peaks.
An overlay of the blank sample with
the sample helps to identify the true
sample peaks.
Sample peaks in the low molar
mass area may be the result
of residual solvent, initiator,
monomer, or other educts from
the polymerization process. If the
polymerization recipe is known,
injection of the solvent, initiator or
monomer, each as a single sample
dissolved in the mobile phase, helps
GPC/SEC Troubleshooting

to assign these peaks. Identification
of unknowns is possible by, for
example, on-line collection on a
Germanium disc followed by IR
analysis or by collecting the peaks
with a fraction collector.
Sample peaks eluting after the
negative signal(s) of the RI detector
are highly suspicious in GPC/SEC. This
is an indication of a mixed separation
mode or of a separation dominated
by adsorption. As true GPC/SEC
must be interaction free, these peaks
should not be analysed. Modification
of the method (mobile phase,
additives, modifiers) or changing to
a different stationary phase (other
column material) is needed to get a
true size separation and to be able to
analyse these samples.

Tip: How do I reduce system or ghost peaks to a
minimum?
1. Use only high-quality solvent and exchange it regularly. Degas
your solvent and check the mobile phase for impurities.
2. If the recycle mode is used make sure that the solvent is not too
contaminated. After solvent exchange wait at least 3-5 column
volumes before starting the analysis.
3. Use solvent taken from the solvent bottle to prepare the
samples and the blank sample.
4. Use solvent taken from the solvent bottle to clean the
autosampler needle. Some autosamplers do that automatically,
for manual injection or for other autosamplers it is your
responsibility.
Maintain you system: exchange frits, autosampler needles and
seals regularly or when additional peaks appear.  
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Low Injection Reproducibility – Varying Peak Area
Q: I have injected several times from the same vial and the area underneath the sample peak is not constant. What can be wrong?
Comment:
Such a problem is of extreme importance when light scattering, viscometry or triple detection is used. While there is no influence of the peak area on the
results in conventional GPC/SEC with RI, UV or ELS detection, the results based on molar mass sensitive detection may not be reproducible or may even
be wrong (depending on the method used for determination of the slice concentration).
A: For a properly working system
the area underneath a detector
signal is proportional to the injected
mass of the sample. The higher the
concentration and/or the injection
volume, the larger the peak area.
Figure 1 shows an overlay of four
different injections of the same
sample from the same vial. Here
everything is as expected. The area is
the same for the three 50 µL injections
while it doubles when the injection
volume is increased to 100 µL.
If the area varies for the same
sample with the same concentration
and injection volume most likely there
is a problem with the injection system.
The following settings should,
therefore, be controlled:
• Is there a leak or is the rotor seal of
the injection valve worn?
Check carefully all fittings and make
sure that there is no leak. The rotor
seal of the injection valve (manual
injector or autosampler) should be
checked during maintenance and
replaced, if required.
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• Is the washing volume sufficient?
Make sure that the sample loop is
thoroughly cleaned between two
injections. To reduce the system peaks
to a minimum it is recommended to
use the solvent from the mobile phase
bottle for washing.

sample solution to homogenize.
The injection system can be tested
with respect to reproducibility by
injecting sample solutions with the
same concentration several times.

Then the measured area is plotted
versus the number of injections. A
straight line parallel to the x-axis is
expected with low deviations for each
data point (Figure 2)

Figure 1

• Is the sample loop filled properly?
Air bubbles and dirt in the system
need to be removed. If manual
injection is used make sure to rinse
the loop properly with at least 3–5
times of the volume that should be
injected. Make sure that there is no
drain effect from the waste capillary.
The capillary end should be at the
same level as the loop itself.
• For autosamplers: Is the syringe
speed too fast?
Especially for highly viscous solvents
and highly viscous samples the speed
for drawing the samples should be
reduced.
If the injection system is OK, another
reason for the observation above
could be that the sample solution is
inhomogeneous. Gently shake the

Figure 1: Four injections of a poly(styrene) standard from the same vial. For the black injection
the injection volume was doubled, therefore the peak area also doubles. This is an example for a
properly working system.
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Figure 2
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Figure 2: Injector reproducibilty test: three injections of a poly(styrene) have been injected. The
deviation of each data point from the expected parallel line to the x-axis should be small.This is an
example for a properly working system.
In addition to the reproducibility it
is often worth checking the injector
linearity. Here different injection
volumes are injected and the
measured area is plotted versus the
injection volume.
A straight line through the origin
is expected for a properly working
system.

Tip: Area increases
with every injection
This might be an indication
for a problem with the
method. If the stationary
and mobile phase are not
ideal for the sample specific
interaction may occur. As
soon as the column surface is
saturated the sample elutes
properly. In this case contact
the column manufacturer to
discuss the application.

Macromolecular characterization from the experts
GPC/SEC is our passion. We at PSS are fully dedicated to the advancement of macromolecular liquid chromatography by means of developing true solutions and providing competent and personal support.
Based on excellent products and the latest findings in material science,
we create easy-to-use and powerful solutions for QC and R&D. From a
single molar mass reference material to turn-key systems for GPC/SEC
multi detection with light scattering, viscometry, mass spectrometry
or fully compliant GPC/SEC for the pharmaceutical industry: PSS offers
all products and services for successful macromolecular analysis and
expert support by GPC/SEC enthusiasts!
Discover what‘s new in macromolecular characterization and work
with our specialists on your application challenges.

www.pss-polymer.com | contact: info@polymer.de
GPC/SEC Troubleshooting

PSS Compendium

Driving
GPC/SEC forward
www.pss-polymer.com

Pressure is too low
Q: I have set the flow-rate to the usual conditions but the pressure does not build up to the normal value. What
can I do?
Comment:
Always monitor the pressure of your system. A too high or too low pressure indicates problems with the
instrumentation that would most probably influence your chromatograms. Good practice is to know two typical
pressure values of your instruments (at a dedicated flow-rate and temperature): the pressure with and without
columns installed.    
A: The reason for a too low pressure
can normally be found within the
instrumental set-up. These problems
are hardly ever related to the columns.
A route to solve the problem is to
answer the following questions:
• Is the pump purge valve thoroughly
closed?
Make sure that the purge valve
is closed. Please note that many
purge valves (depending on the
brand) only need to be closed
hand-tight. Tightening them too
much can result in a damage and
leaks.
• Is there a leak in the system?
Check carefully all fittings and make
sure that there is no leak. Do not
forget to check the injection valve
and the rotor seal.
If you are working with salt
solutions: a salt crust can be a good
indicator for a micro leak.		
If you observe a crust: open the
connection, clean the salt crust and
make a new connection avoiding
leaks and too much dead volume.
GPC/SEC Troubleshooting

• Is air trapped in the pump head or
somewhere else in the system?
Air bubbles in the system are
sometimes hard to remove. Air
in the pump head often results
in pressure fluctuations and
sometimes (depending on pump
brand) there will be no flow at all.
Make sure that you use a degasser
and that all tubings to the pump are
filled with solvent before following
the next steps.
To get rid of the air in the pump
head disconnect the precolumn and
the columns. This is important to
protect them. Then open the purge
valve and flush the pump with a high
flow-rate. After the pump is filled with
solvent close the purge valve.
Air bubbles in the detector cells or
injection system can also be removed
by purging the system. For this it is
important to bypass the columns to
protect them from air and a too high
pressure.
If purging at a higher flow-rate does
not help you can try to start with a
low flow-rate (e.g. 0.1 mL/min) and

an incremental flow-rate increase by
0.1 mL/min steps until the normal
flow‑rate is reached.
• Are the pump seals worn? Are the
check valves OK?
A well maintained pump is the key
to reproducible and accurate GPC/
SEC measurements. Make sure
that the pump seals are replaced if
required to avoid leaks. Also replace
faulty check valves that can lead to
pressure fluctuations or a too low
pressure.
Important for GPC/SEC users is
that while for GPC/SEC/GFC columns
and samples a low backpressure
is good, many pumps (especially
when designed for HPLC or UHPLC)
need a higher backpressure to work
precisely and accurately. If the normal
backpressure of the system is very
low due to the fact that only one
column with large particles is used at
a reduced flow-rate, the installation of
a restriction capillary between pump
and injection system can help to
increase accuracy and precision.

Tip: Flow-rate Tests and
Influence on GPC/SEC 
Results
The accuracy of the flow-rate
can be tested by measuring
the volume at the outlet of the
last detector with a graduated
cylinder using a calibrated
stopwatch. For a flow-rate of
0.5 mL/min 0.5 mL should be
collected in 1 minute. For modern
and well maintained pumps an
accuracy of approximately +/-1%
can be expected.
The reproducibility and
precision of the flow-rate can be
measured using injections of the
same reference substance and
comparing the elution volume
at the peak maximum. For the
precision a value of < 0.01% RSD
can be expected.
Precision and day-to-day
reproducibility of the flow-rate
is very important for GPC/SEC.
Even a small change in the flowrate can result in large molar
mass deviations. Therefore,
flow-rate precision is one of
the parameters that should be
looked at for answering the
question on how often the GPC/
SEC system should be calibrated.
The addition of an internal
standard of flow marker can help
to monitor the reproducibility
and stability of the flow-rate. In
addition it allows the calibration
interval to be increased.

Elution volume/retention time shift
Q: I have measured my calibration standards and samples and the elution volume/retention time has significantly changed. All signals are shifted to
higher elution volume. What could be the reason for that?
Comment:
In nearly all cases this is an application problem and not related to the instrument setup. However, to be sure, it is recommended to measure the flow
rate first (using a graduated flask at the outlet) and to check for potential leaks.
A: It is often claimed that GPC/SEC
method develoment is easy, since
only isocratic conditions are applied.
However reliable and robust GPC/
SEC methods require an interaction
free system. This means that all kind of
interactions (repulsive and/or attractive)
between sample and stationary phase
need to be avoided (e.g. by selecting
the appropriate stationay phase, by
adding salts or organic modifiers to
the mobile phase or by working at the
proper pH-value). Especially for charged
(bio)molecules the development of
these methods is sometimes more
challenging than expected.
If all peaks are shifted the most
probable reason might be that
(unwittingly) the chemistry of the
stationary phase has been modified
and that now attractive or repulsive
interaction is observed. Repulsive
interaction shifts the peaks to lower
elution volume/retention time as the
complete pore volume is no longer
accessible. Attractive interaction means
that the GPC/SEC column acting like an
HPLC column and the peaks will elute
at higher elution volumes/retention
times.
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To make the situation even more
complicated it could be that (based on
the chemistry involved) this behaviour
is only observed for the calibration
material, or for just the samples or (as in
the example above) for both.
To understand this phenomenon
it is necessary to know that
column stationary phases are
chemical materials too. Polymeric
stationary phase materials are, for
example, produced using emulsion
polymerization where a lot of additives,
modifiers etc. are present. Every column
manufacturer has their own recipe
resulting in the fact that applications
may need different conditions on
the same column type (e.g. styrenedivinylbenzene) from different
manufacturers.
To identify the problem source several
actions should be taken:
• Individual column testing:
Often column sets/column
combinations are used in GPC/
SEC. It is good practice to know the
backpressure, the plate count and
assymetry of each single column.
Install each column/precolumn

separately, check the backpressure
and measure the plate count and
assymetry using a low molar mass
component (e.g. toluene or BHT in THF,
ethylene glycole in water etc.) Please
do not forget that these values depend
of many experimental parameters
(injection volume, detector type, overall
dead volume etc). Therefore, these
values should be referenced to the
values after first installing the column.
• Sample review:
Try to identify if the injection of a
special sample/an injection series
caused the problem. The problem may
be due to the chemistry of the main
component or due to some additives
or other low molar mass components
present (e.g from the synsthesis ).
• Column cleaning:
Contact the column manufacturer with
the method information and sample
analysis details. They might know a
cleaning procedure for your columns to
rescue them.
If additives or modifiers are used
disconnect the detectors, increase the
additive/modifier concentration in the

mobile phase and clean the columns
(Column sets/combination) with this
solution. Use at least 3 to 5 column
volumes. In acidic/basic aqueous
systems: use a more extreme pH-value
that can still be used with your columns
and clean them as described above.
For the sample that caused the
problem the development of a new
method is required. The first steps
here are to select a good solvent and
a stationary phase with matching
polarity so that a balanced system is
at hand. The addition of additives or
modifiers may also be required. The
concentration of these should be as
low as possible but sufficient to give
effect Here changes in peak shape and
position indicate if a stable method
has been found. If a small change in
concentration results in deviations
for the peak position and shape the
method needs further optimization.
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Slow pressure built-up after column (re-)installment
Q: I had my columns stored in the refridgerator for a few months. Now I re-installed them and the pressure of the system does not build up. What can be
the reason?
Comments:
Although modern polymeric stationary GPC/SEC phases show improved stability, air bubles can irreversibly destroy them. Therefore some precautions
should be taken for column (re-) installment.  
A: Occasionally solvent is lost during
long-term storage or due to high
storage temperatures.
When after re-installing columns the
expected pressure does not build up or
the pump constantly re-regulates the
flow, it can be an indication of a partially
evaporated column solvent. As air can
damage the packing and destroy the
resolution it is recommended to follow
a protocoll.
To re-wet a partially dry column,
install it in the reverse direction. Do
not connect a detector at the column
tubing outlet but go directly to a
beacher with some liquid to monitor if

air bubbles come out.
Apply a reduced flow of 0.1 ml/
min and fill the column until no more
bubbles appear. Switch the column/
column bank to the correct flow
direction and again use 0.1 ml/min
for at least 1 hour (for analytical type
columns, semi-preparative columns
need longer).
Then slowly increment the flow
rate, using 0.2 ml/min steps. If the
expected pressure builds up connect
the detectors. Finally check the column
performance by measuring plate count,
asymmetry and resolution.

Figure 1

Tips:
Storage Recomendations for GPC/SEC Columns
1. Store the columns in the solvent used during shipment.
2. Remove all salt solutions with pure solvents. However, aqueous
columns should be stored adding a small amount of NaN3 to prevent
algae or bacterial growth.
3. Plug the column/the column bank tight with the original end plugs.
4. It is good practice to keep columns with volatile mobile phases in a
refrigerator (4°C) to prevent solvent evaporation. However, never let
the column temperature fall below the freezing point of the storage
solvent. This can destroy the stationary phase.

Re-installment of columns
1. If the column has been stored in a refrigerator don’t install the
column immediately. Allow sufficient time for the column to
equilibrate to the operating temperature.
2. Don’t use existing tubing with fixed fitting screws and ferrules,
especially when columns of different vendors are used. Every vendor
has different requirements for the disctance between the end of the
tubing and the end of the ferrule (distance x in figure 1). Applying
already existing connections can either damage the frit inside the
column head or create an additional void volume and will lead to
additional band broadening

Figure 1: The distance x between the end of the tubing and that of the ferrule depends on the
column manufacturer.
GPC/SEC Troubleshooting
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