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Figure 1 Molecular structure of MESA
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Figure 2 'H NMR spectrum of MESA (CDCl; as solvent)
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Table 1 RAFT Polymerization of AN Under Different Reaction Conditions®

Fe BRHE mol/L [AN]o/[MESA], /[ AIBN], AL/ % SR st ] /b M, (X10°) PDI¢
1 8. 00 2500:5:1 13.50 20 0.65 1.51
2 8. 00 2500:5:1 22.70 48 0. 74 1.55
3 4. 00 2500:5:1 18. 70 48 0.61 1. 38
4 4. 00 2500:0:1 39. 80 48 6. 90 3.12
5 2.00 2500:5:1 21.10 48 0.58 1. 22
6 0. 80 2500:5:1 7.50 48 0.52 1.12
7 0. 80 2500:5:1 23.50 120 0.56 1. 15
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Figure 3 GPC traces of PAN obtained in the polymerizations of AN in presence/absence of the chain transfer agent MESA
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Figure 4 'H NMR Spectrum of PAN (DMSO-d; as solvent)
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Table 2 RAFT polymerization of AN in the presence of Lewis acid AICI3

sfkue s [AN]/[MESAl,  [AICL]o  #fkb/ KW ASE]/ rrd/ mrd/ mm?/ M,° DI
mol/L /[ AIBN], /[ANT, % h % % % (X10%)

1 8. 00 2500:5:1 0 13.50 20 22. 4 50. 5 27.1 0. 65 1.51
2 8. 00 2500:5:1 3% 19. 95 20 16. 3 51.5 33.2 1.59 1.76
3 0. 80 2500:5:1 0 23. 50 120 22.8 50. 4 26. 8 0.56 1.15
4 0. 80 2500:5:1 3% 0 120 — — — — —
5 4.00 2500:5:1 0 18.70 48 22.8 51.0 26. 2 0. 61 1.38
6 4.00 2500:5:1 3% 20. 13 48 17.1 50. 3 32.6 0.97 1.38
7 2. 00 2500:5:1 0 21.10 48 23.0 49. 2 27.8 0.58 1.22
8 2.00 2500:5:1 3% 23. 61 48 17.1 50. 8 32.1 0. 65 1.31
9 4.00 2500:0:1 0 39. 80 48 22.9 50. 6 26.5 6. 90 3.12
10 4.00 2500:0:1 3% 41.79 48 24.5 49. 4 26. 1 10.5 4.76
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Figure 5 Radical propagation in the presence of Lewis acid AICl; in RAFT polymerization of AN
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P RLRE B (1 BN IR I (mm=0. 32) , AL i RAFT RE Y Lewis RIGEC A H L 15 2] T 2 A7 A2
ST R RS B B R M I L HE . 5 ATRP B4 M EM . RAFT BAK R B AN X 4l R & 72 W) 5 kb 3
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R EIE R C NMR 1%, 76 R85 15 10 0% L, I 5 3 BIK 3 H B0 = A AR U Ol YR Bl e L S
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Figure 6 "C NMR Spectrum of PAN (DMSO-d; as solvent)
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Figure 7 Expanded methine signals of the " C-NMR spectra of (a) PAN obtained via RAFT in the absence of AICl;,
(b) PAN obtained via RAFT with a ratio AICl; /[ AN, of 3/100, (¢) PAN obtained via traditional radical
polymerization in the absence of AICl;, and (d) PAN obtained via traditional radical polymerization with a

ratio AICl; /[ AN], of 3/100 (S=syndiotactic, A=atactic, and I=isotactic).
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Preparation of Stereospecific Polyacrylonitrile via Reversible Addition
Fragmentation Chain Transfer (RAFT) Polymerization

TENG Ye-fang
(Changzhou Institute of Light Industry Technology . Changzhou 213164, China)

Abstract: Stercospecific Polyacrylonitrile was prepared via reversible addition fragmentation chain transfer (RAFT)
polymerization. The chain transfer agent methyl (ethoxycarbonothioyl) sulfanyl acetate (MESA) was synthesized and
characterized with ' H NMR. Polymerizations of acrylonitrile of different feeding ratio with MESA as the chain transfer
agent and Ethylene carbonate as solvent were carried out at 60°C , affording polyacrylonitrile with higher molecular weight
(M, =5.60X10"g/mol)and narrowerpolydispersity (PDI=1.15). The RAFT polymerizations of acrylonitrile in presence
of AICl; were further undertaken in order to synthesize PAN with simultaneously controlled molecular weight and tacticity.
The influence of the amount of the added Lewis acids and different monomer concentration on the polymerization was
studied. The addition of AICl; in RAFT of acrylonitrile led to polyacrylonitrile with higher molecular weight (M, =6.1X
10" ~6.5>X10"g/mol) , narrower polydispersity index(PDI=1. 31 ~1. 38)and an improved meso content (mm=32. 1% ~
32.6%) under the optimum reaction condition used.

Key words: Living radical polymerization; RAFT; Stereospecific; Polyacrylonitrile
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