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Guideline for column solvent usability

Organic SEC
(GPC)

General polymers

Polar polymers
(polyimides, polyvinylpyrrolidones etc.)

Analysis at high temperature
(polyethylene, polypropylene etc.)

Engineering resin analysis at room 
temperature
[polyamide (Nylon), polyethylene
terephthalate (PET) etc.]

THF

KF-800 series

LF series

DMF

KD-800 series

SB-800 HQ series

ODCB etc.

HFIP

HT-800 series

UT-800 series

AT-806MS

HFIP-800 series

HFIP-600 series

KF-600 series

KF-400HQ series

Chloroform K-800 series

Aqueous/Organic 
SEC

GF-HQ series

H2O DMSO DMF THFAcetonitrile Chloroform TolueneMethanol

KW-800 series, KW400 series

SB-800 HQ series, LB-800 series

GS-HQ series

KD series

KF, K, LF series

GF-HQ series

Application Solvent PageColumn

Aqueous SEC
(GFC)

Biological macromolecules 
(proteins, peptides, nucleic acids, etc.)

Biological macromolecules
(high MW range)

Oligosaccharide, polysaccharides

Water-soluble polymers
(polyacrylamide, polyethylenimine, etc.)
Polysaccharides

Buffer etc.
KW-800 series

KW400 series

KS-800 series

GS-HQ series

36

36

Buffer etc.
SB-800 HQ series

LB-800 series

38

38

H2O, Buffer
Aqueous 
solution etc.

H2O,
Aqueous 
solution etc.

SB-800 HQ series

LB-800 series

38

38

24

42

46

56

52

52

48

50

38

LB-800 series 38

58

58

58

60

60

LF series 56

44

* See page 62 for the solvent replaceability of organic solvent SEC (GPC) packed columns. 

Interfering interactions likely to be observed

Size exclusion chromatography analysis of polar polymers can be influenced by unexpected interactions in the column.
These interactions may change elution patterns and results in an invalid molecular weight calculation.
It is important to reduce them in order to obtain the accurate molecular weight distribution.

Interactions between the analyte and the packing materials

34 35

Column Selection for Size Exclusion
Chromatography (SEC)
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High performance
(solvent-saving)

High performance
(solvent-saving)

High linearity of 
calibration curve

High linearity of 
calibration curve

Rapid analysis
(solvent-saving)

Rapid analysis
(solvent-saving)

Precautions for Polar Polymer Analysis

Hydrophobic interaction
The analyte is adsorbed into the packing material. 
This delays the analyte elution, and thus results in 
under estimation of its molecular weight (Figure B, D).

Ionic interaction
(1) Ion Exclusion

The analyte is repelled from the packing material. 
This accelerates the analyte elution, and thus results 
in over estimation of its molecular weight (Figure A, C).

(2) Ion Exchange
The analyte is adsorbed onto the packing material. 
This delays the analyte elution, and thus results in 
under estimation of its molecular weight (Figure B, D).

Interaction within and between the analyte

Ionic repulsion effects observed within the multivalent 
macromolecules causes structure expansion

This accelerates the analyte elution, and thus results in 
over estimation of its molecular weight (Figure A).

Association between the molecules
Associated molecule detected as a larger molecule 
(Figure A).

Interactions between the analyte and the solvent

The multivalent ion of the solvent works as a bridge to 
bind ionic molecules (analyte).

Methods to reduce interactions

Elution will be 
retarded

Elution will be
accelerated

Organic solvent SEC (GPC)

Ionic Interaction

Add salt 
(Example)  Add LiBr to DMF
                   Add CF3COONa to HFIP

Hydrophobic interaction

Lower the polarity of the eluent
(Example)  Change the eluent from DMF to THF

Hydrophillic interaction

Increase the polarity of the eluent
(Example)  Change the eluent from THF to DMF

Exclusion limit
molecular weight

Exclusion
limit volume

Permeation
limit volume 

Aqueous SEC (GFC)

Ionic Interaction

Add salt

Hydrophobic interaction

Increase dissociation of the analyte
Cationic polymer      Lower the pH
Anionic polymer       Higher the pH

Lower the eluent polarity
(Example) Add acetonitrile or methanol


