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The studies on abnormal elution behavior of long-chain branched
polystyrene in SEC

Yoshinori MATSUMOTO
Nobuyuki KAGAWA
Moriya KIKUCHI
Seigou KAWAGUCHI

Many long chain branched polymers show the abnormal size exclusion chromatography (SEC) behavior, in

which the solute is eluted by the non-size exclusion effects. In order to clarify the factor which affects the abnormal

SEC elution behavior, the randomly branched polystyrenes were prepared by the radical copolymerization of styrene

with divinylbenzene, fractionated, and characterized by SEC-MALS measurements.
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Table 1 Polystyrenes prepared radical bulk (co-)polymerization
DVB  Polym.Time  Conv. MyX10™*?
sample M/ My?
(Wt%) (hr) (%) (g mol™)
L - 4.0 61.3 32.3 2.09
B3 0.020 3.0 41.0 50.4 2.53
B4 0.020 4.0 52.9 60.8 2.87

2 Determined by SEC calibrated with polystyrene as a standard in THF.
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Fig.1 Berry plots of (KCy/Ry)"? as a function ¢? for
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Fig.2 <S?,2vsretention volume plots of synthesized
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Fig.6 Berry plots of (KCy/Rs)"? as a function q? for fractionated polystyrenes at the indicated retention
volume by SEC-MALS. (a) Fr1 at various volume and Fr3 at 23.6mL which were assumed as
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Fig. 8 SEC curves of total components (solid line) and abnormal elution components estimated using
eq. (4), (5) (broken line) for (a)Fr1, (b)Fr2, and (c)original. <5?>'/? (O) is also shown here.
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