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Table 1  Response factors of RI and LS detectors, molar masses,

refractive index increments and polydispersities of the samples used in

this study
K Mw Mn v
Sample K" PDI
x 10* x107* x107* (mL/g)
ps! 1.87 16. 4 26.7 26.2  0.185 1.02
ps? 1.83 8.39 14.6 14.3  0.183 1.02
ps? 1.83 1.32 2.26 2.19  0.184 1.03
ps* 1.75  0.144  0.26 0.24  0.182 1.08
ps’ 1.84 14.2 24. 1 9.33  0.185 2.6

PMMA' 0.834  0.943 8.12 4.65 0.083 1.8
PMMA? 0.835 0.274 2.11 1. 80 0.083 1.2
pvC 1.08 2.63 14.2 5.82 0.107 2.4
PEG 0.565 0.934 0.08 0.07 0.059 1.1
MPEG-b-PCL  0.707  0.151 1. 61 0.94 0.071 1.7
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Fig. 1  The linear relation of the response factors of (a) LS
detector and (b) RI detector versus compositions ( W) for
mixtures ([]) PS*/PS*, (O) PS°/PMMA', (A ) PSl/
PMMA?, (V) PS°/PVC, (<) PS*/PEG and (3¢ ) PS*/
MPEG-b-PCL

W denotes the weight contents of PS before the code “/” in the

mixtures.
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Fig. 2 The errors of the compositions determined by the
response factors of (a) LS detector and (b) RI detector
versus the compositions (W) for mixtures ([]) PS?/PS*,
(O) PS°/PMMA', (A) PS'/PMMA?, (V) PS°/PVC,
(<©) PS*/PEG and ( ¥ ) PS*/MPEG-b-PCL

W denotes the weight contents of PS before the code “/” in

the mixtures.
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COMPOSITION ANALYSIS OF COMPLICATED BINARY
MIXTURES BY QUANTITATIVE SEC-LS

Cheng-guo Liu""*, Yong-hong Zhou', Rong-shi Cheng’
(" Institute of Chemical Industry of Forestry Products, Chinese Academy of Forest, National Engineering Laboratry for Biomass
Chemical Utilization, Key and Laboratry on Forest Chemical Engineering, State Forestry Administration ,
Key Laboratry of Biomass Energy and Material, Jiangsu Province, Nanjing 210042)
(* Institute of Forest New Technology, Chinese Academy of Forest, Beijing 100091
(* Key Laboratory of Mesoscopic Chemistry of MOE , College of Chemistry and Chemical Engineering ,
Nanjing University, Nanjing 210093 )

Abstract Size exclusion chromatography ( SEC) equipped with light scattering (LS) and refractive index
(RI) detectors was employed to determine the compositions of complicated binary mixtures. The principle of
absolute quantification of size exclusion chromatography was deduced for LS and RI detectors according to
signals of both detectors and the injected mass. It is founded that the response factor of RI detector is only
decided by the refractive index increment (v) of the injected sample,while the response factor of LS detector
is determined by both v and the weight average molar mass (M) of the sample. By a theoretical analysis we
conclude that the response factors of both LS and RI detectors are linear functions with the composition of a
binary polymer blend. Six pairs of binary mixtures with weak interactive effect were employed to test the linear
relationship. The experimental results show an excellent accordance with the theory. At last, the linear
relationships between the response factors and the composition was utilized for the compositional analysis of
binary mixtures. With a careful analysis, it is discovered that the compositions determined by LS detector are
more accurate than the ones by RI detector in some cases. For RI detector, seven error points are out of the
range from —10% to 10% ,while only two error points are out of this range for LS detector. Specially , four bad
points for RI detector are much more than one point for LS detector for the case at the low composition W =
10% . For another case in the mixture of two kinds of polystyrene, the number of bad points for RI detector
reaches four in the five compositions while none yields for LS detector. This SEC-LS method is effective for the
compositional analysis of binary mixtures and can be derived to more complicated industrial mixtures.

Keywords  Size exclusion chromatography, Light scattering, Refractive index, Composition of binary

mixture, Absolute quantification



