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Study of Synthesis and Fluorescent Properties of Polystyrene Containing
1, 3, 4— thiadiazole End Group by Atom Transfer Radical Polymerization

CHONG Guo—shuang', LU Jian—mei’, TAO Yong*xin1
(1. School of Materials Science and Engineering, Jiangsu Polytechnic University, Changzhou 213164,
China; 2. College of Chemistry and Chemical Engineering, Suzhou University, Suzhou 215006, China)

Abstract: 2—phenyl—5— (4— bromo— methyl—phenyl) —1, 3, 4— thiadiazole was synthesized and
functionalized polystyrene (PS) was prepared through atom transfer radical polymerization (ATRP),
with 2— phenyl—5— (4—bromo—methyl—phenyl) —1, 3, 4—thiadiazole as initiator, CuBr/PMDE-
TA as catalyst, and cyclohexanone as solvent. The mechanism of “live” /control radical poly merization
was proved by first—order kinetic plots. The effects of the amount of ligand, temperature and the con-
centration of initiator on the ratio of the polymerization were also discussed. The polymerization can be
well controlled with the condition of n (St) /n (PBtMPTDA) /n (CuBr) /n (PMDETA) =200/1/1/1
at 100 ‘C and relatively narrow polydispersity (L. 22 ~ L 50). The end — functionalized PS exhibited
strong fluorescent emission at 390 nm .
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Table 1 Effect of amount of ligand on the solution polymerization of St at 90 ‘C, V (St) /V (cyclohexanone) = 1/1

Entry n (CuBr) /n (PMDETA) Time/ h Conversion/ % Moy m My GPC My / my 1
1 /1 2 25 4 2 544 6 289 120 Q 41
2 /2 2 28 1 2 810 6 784 123 Q 53
3 1/3 2 26 7 2 670 5 829 128 Q 66

Note: 1) calculated M nth by using m,. n=co/ cpX (my.s) X conversion, where my.s, is the molecular weight of styrene and cyis the

concentration of theinitiator; 2) the initiator efficiency ( f=my. n/ my cpc)-
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Fig 1 Time dependence of In (¢y/ ¢) in solution polymerization of St
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Fig 2 Kinetics of St polymerization in cyclohexanone solution (50%))
at different tem peratures
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Fig 3 Dependence of Mw Mn on conversion for the polymerization of

styrene in cyclohexanone solution (50%;) at different temper-
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Table 2 Effect of amount of initiator on polymerization of styrene at 100 ‘C, V (St) /V (cyclohexanone) = 1/ 1

Entry n (St) /n (initiator) Time/ h Conversion/ % My th My GPC My / my f
1 400/ 1 5 55 4 22 176 28 156 151 Q0 76
2 300/ 1 5 53 6 16 080 26 824 1 40 Q0 61
3 200/ 1 5 56 8 11 360 23 756 135 Q72
4 150/ 1 5 62 2 9 330 14 790 132 Q0 63
5 100/ 1 5 64 9 6 491 12 130 131 Q0 54
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