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Fig. 1 Typical translational diffusion coefficient distribution G(D)
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Tab. 1 A4,B,kp and ap obtained with different methods

Method A B kp/10—* ap

SEC 4~ DLS 4641 —(4.6+0.1) 3.940.1 0.58040.005
SEC* 4541 —(4.420.1)
DLS** 3.64 0.577

* Calibrated with a set of narrowly distributed polystyrene standards with different molecular
weights. ** Reference 7, where T = 20C
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Fig. 2 Typical elution volume distribution C(V)
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Tab. 2 M, and M_/M, obtained from different methods

Method M, /10°(g/mol) M, /M,
SEC + DLS 2.86+0.15 2.040.1
SEC 2.8040.15 2.140.1
Sta‘tic LLS 2.8040.10 2.1+0.1
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Fig. 3 Molecular weight distributions obtained from C(V), where

“0” this method; “[J” conventional method
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A NOVEL METHOD TO CALIBRATE SIZE
EXCLUSION CHROMATOGRAPHY

WU Chi, ZHANG Yubao
(Department of Chemistry, The Chinese University of Hong Kong, Shatin, N.-T. Hong Kong)

YAN Xiaohu, CHENG Rongshi
(Department of Chemistry, Nanjing University, Nanjing 210008)

Abstract A conventional calibration of size exclusion chromatography (SEC)
requires a set of narrowly distributed polymer standards with different molecular
weights (M). In this study, a novel method was proposed, wherein the intrinsic co-
nnection between the measured retention volume (¥) in SEC and the diffusion coe-
fficient (D) in dynamic laser light scattering (LLS), i.e., both v and D are related
to the same hydrodynamic veolume, is utilized to calibrate both SEC and DLS in a
single process by using only ONE broadly distributed polymer sample. One broadly
distributed polymer standard (NBS706) was used in this study to verify this propo-
sed method. The calibration between v and M from this method is fairly comparable
to that from the conventional method, and the calibration between D and M is also
in agreement with the literature values. With these two calibrations, both of the
conversions from the retention volume distribution in SEC and diffusion coefficient
distribution inG(D) to molecular weight distribution have been accomplished. This
novel method will enable us to use SEC to characterize special polymers where the
conventional SEC calibration is not applicable.

Key words Size exclusion chromatography, Dynamic light scattering, Calibra-
tion of chromatography column, Characterization of molecular weight distribution
of polymer, Elution volume distribution, Translational diffusion coefficietnt distri-

bution





