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Fig. 1 "H-NMR spectra of the polymer for St/MHM/KPS =
100/2.0/0.5 at 11% St conversion (A: M, =2100, PDI =

2.83) and 94% St conversion (B: M, =144900, PDI =4.42)

The spectra were obtained at 25 °C with CDCl; as the solvent.
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Fig. 2 Kinetics of the polymerization of St at 80 °C ; St/KPS =
100/0.5 ([O), St/MHIB/KPS =100/2.0/0.5 ( O) and St/
MHM/KPS =100/2.0/0.5( A)
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Fig. 3 Changes in M ;s with St conversion in the
emulsion polymerization of St at 80 °C ; St/KPS =100/0. 5
(O), SYMHIB/KPS =100/2.0/0.5( O ) and St/MHM/

KPS =100/2.0/0.5 (A)
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Fig. 4 Changes in PDI with St conversion in the emulsion
polymerization of St at 80 °C :St/KPS =100/0.5 ([1), St/
MHIB/KPS = 100/2.0/0.5 ( O) and S/MHM/KPS =
100/2.0/0.5 (A)
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Fig. 5

Evolution of the differential molecular weight
distribution in the emulsion polymerization of St at 80 C : (a)
St/MHM/KPS =100/2.0/0.5 and (b) St/MHIB/KPS =100/
2.0/0.5
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Fig. 6 Variation of the Zimm branching factor g’ with St
conversion in the branching emulsion polymerization at

80 C (St/MHM/KPS =100/2.0/0.5)
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Table 1 TD-SEC analysis results of the obtained polymers®

Sample T Feed ratio in mol Convn. g,
M, sec M, vaies PDI g
No. (C) ( St/R-SH/ Initiator) (%)
LPSt-1 80 100:0.0:0.5 95 287000 1252000 3.25 1.0
LPSt-2 80 100:2.0:1.0 96 8500 215100 17.5 1.0
BPSt-1 80 100:0. 5:0.25 99 136300 1345000 4.86 0.75
BPSt-2 80 100: 0. 75:0.25 95 145700 1602000 4.91 0.72
BPSt-3 80 100:1.0:0. 25 94 155100 1738000 4.71 0. 66
BPSt4 80 100:1.25:0.25 95 183200 2023000 4.78 0. 60
BPSt-5 80 100:2.0:0. 25 Gelation
BPSt-6 80 100:2.0:0.5 94 144900 2184000 4.42 0.52
BPSt-7 80 100:2.0:1.0 96 111500 1245000 4.09 0.58
BPSt-8 80 100:2.0:1.5 92 92700 1032000 4.53 0.56
BPSt-9 80 100:2.0:2.0 98 68800 874200 3.99 0.55
BPSt-10" 80 100:2.0:1.0 Gelation
BPSt-11° 80 100:2.0:1.0 96 94400 1095000 4.46 0.56
BPSt-12" 80 100:2.0:1.0 95 49700 636000 6.18 0.72
BPSt-13 70 100:2.0:1.5 93 124400 1564000 4.56 0.53

* R-SH = MHIB for L-2; R-SH = MHM for BPSt-1 to BPSt-13; "The weight ratios of St/water/LAS for BPSt-10, BPSt-11 and BPSt-12 are 100/

200/9, 100/200/5 and 100/200/3, respectively
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Studies on the Radical Emulsion Polymerization of Styrene

in the Presence of Chain Transfer Monomer

Wen-yan Huang, Wei-xin Tian, Dong-liang Zhang, Jian-hai Chen, Yang Yang,
Hong-jun Yang, Xiao-qiang Xue, Jin-long Guo, Bi-biao Jiang®
(School of Materials Science and Engineering , Changzhou University , Changzhou 213164 )

Abstract Radical emulsion polymerization in the presence of 3-mercapto hexyl methacrylate (MHM) as the
chain transfer monomer has been carried out in this study. Potassium persulfate was used as the initiator, and
sodium dodecyl benzene sulfate was used as the emulsifier. The obtained polymers were characterized using 'H-
NMR and triple-detection size exclusion chromatography. The primary chain length and the average MHM
content per primary chain can be adjusted by the polymerization parameters. At the same feed ratio of
monomer/branching agent, the molecular weight of the primary chain and its average MHM content will be
increased with increase of emulsifier concentration and decrease of polymerization temperature or initiator
concentration, which is beneficial to preparing branched vinyl polymers with high molecular weights and
relatively narrow polydispersities because of high conversion of the primary chain into branched molecules.
Excess high emulsifier concentration ,low polymerization temperature or low initiator concentration will result in
gelation because of excess coupling reaction between branched molecules. Compared with results reported in
the literature, branched polymers with considerably higher molecular weights and relatively narrower
polydispersities have been obtained without gelation at high monomer conversions because no primary chains
remain.

Keywords Chain transfer monomer, Branched polystyrene, Radical polymerization, Emulsion polymerization
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