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Fig. 1 Evolution of SEC traces of PVA samples
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Fig. 2 'H-NMR spectra of PVA samples in H,O at 25°C
(A): S-FRP; (B): S-RAFT

fE 'H-NMR ¥ 1, OH & 1£54.25, 4.45,4.65 /¢
A A0 HY IR 3 AN VA, AR 4 Hiroyuki " (85T, WK
@2 THMEAR DS THCD
SR LAy A CID S8k . X T PVA %5 (8] 57
) = B s R 41 4 A (mm) 8 #E Cmr) 8] [7]
(rr) o X mm, mr, rr B AT B 50 T 43 2 2 Bl & 57
¥y 7r & &, W Tab.1.

Tab. 1 Triad tacticity of different PVA samples

Sample Tacticity in triad
mm mr T
S-FRP 0.21 0.49 0.29
S-RAFT 0.18 0.47 0.35
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Fig. 3 FT-IR spectra of PVA samples by different method
a: S-FRP; b: S-RAFT
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Fig. 4 Fragmentation process of the addition product of xanthate and growing free radicals
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Tab. 2 Triad tacticity of PVA samples

Tacticity in triad Sample Tacticity in triad
Sample
mm mr T mm mr T
PVA1799 0.21 0.49 0.29 PVA3300 0.20 0.49 0.30
PVA2099 0.22 0.47 0.30 M600 0.20 0.44 0.35
PVA2499 0.19 0.48 0.31 VF-PE6000 0.17 0.46 0.36
PVA2699 0.20 0.50 0.31 AFN75320 0.19 0.44 0.36
PVA2898 0.19 0.50 0.31 S-RAFT 0.18 0.47 0.35
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Fig. 5 FT-IR spectra of different stereoregular PVA samples
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Tab. 3 Crystallinity of PVA samples

Sample Crystallinity/% Sample Crystallinity/%
PVA1799 13.2 PVA3300 13.1
PVA2099 13.7 M600 17.3
PVA2499 12.9 VF-PE6000 17.9
PVA2699 13.5 AFN75320 18.2
PVA2898 13.4 S-RAFT 17.8

T g ] ow Bl S5
Ky VI e | o g

Fig. 6 Photographs of different types of PVA polarized films prepared by stretching
a: PVA1799; b: PVA2099; c: PVA2499; d: PVA2699; e: PVA2898;
f: PVA3300; g: M600; h: VF-PE6000; i: AFN5320; j: S-RAFT
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Fig. 7 Solid UV spectra of PVA polarizing films
(a): UV spectra of a single polarized film parallel to the stretching axis;
(b): UV spectra of a single polarized film perpendicular to the stretching axis;
(c): UV spectra of two polarizing films placed in parallel;

(d): UV spectra of two polarizing films placed in vertical
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Tab. 4 Comparative analysis of optical performance of polarizing films

Sample P PE Sample P PE
PVA1799 99.96% 96.15% PVA3300 99.99% 99.75%
PVA2099 99.91% 90.24% M600 99.99% 99.52%
PVA2499 99.99% 99.28% VF-PE6000 99.99% 99.32%
PVA2699 99.99% 98.86% AFN75320 99.99% 99.37%
PVA2898 99.99% 99.39% S-RAFT 99.99% 99.08%
20 IS — ABE R B Bl o (o RS PVA 2 JBE 7 1 28 5 %

aPVA1799
b PVA2099

15 F ¢ PVA2499
d PVA2699
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S 10t h VE-PE6000
=l i AFN75320
«
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Fig. 8 Stress-strain (o-¢) curves at 30 C
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mm /s )38 FE R 4 5 65 20 A7, 45 30 By -8R i 2k
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7 222 {1 < 22 I, Tab.5 .
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Tab. 5 Tensile modulus and elongation at break of different PVA polarizing films

Sample Tensile Elongation Sample Tensile modulus Elongation
modulus/MPa at break/% /MPa at break/%
PVA1799 8.0+0.3 484.54+9.38% PVA3300 5.8+0.2 510.01+15.39%
PVA2099 5.7+0.2 502.11£12.28% M600 10.9+0.2 524.03+13.67%
PVA2499 10.2+0.4 520.20+11.34% VF-PE6000 23.540.5 574.72+16.42%
PVA2699 2.340.1 510.35+10.68% AFN57320 24.340.1 564.70+14.86%
PVA2898 5.8+0.2 509.23+14.86% S-RAFT 16.6+0.3 534.28+17.56%
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e, 5l KBS TR £ 0% s S AR S A i), A A 13 4
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Preparation of Polyvinyl Alcohol for Optical by RAFT and Properties of
Polarizing Film

Zhonggiong Qin'"?, Wenzong Xu’, Yuan Hu', Yalin Liv’, Lei Song'
(1.8tate Key Laboratory of Fire Science, University of Science and Technology of China, Hefei 230026,China, 2.
School of Materials Science and Chemical Engineering, Anhui Jianzhu University, Anhui Province International

Research Center on Advanced Building Materials, Hefei 230601, China )

ABSTRACT: A xanthate/BPO initiator system was used to initiate the reversible addition- fragmentation- chain
transfer (RAFT) solution polymerization of vinyl acetate to prepare polyvinyl acetate (PVAc). Alcoholysis of
PVAc to produce polyvinyl alcohol (PVA: S-RAFT).Gel permeation chromatography (GPC) was hired to analyze
the molecular weight and distribution of the samples. 'H- NMR was used to study the tacticity of PVA.The
aggregation state of PVA was investigated by FT-IR. By comparing the tacticity and aggregation state of 6 different
PVA raw materials and 3 commercial polarizing base films, it is found that the tacticity of S-RAFT and the optical
base film are similar, the content of syndiotacticity (rr) and crystallinity are higher than those of PVA raw material.
After comparing the properties of polarizing films made of S-RAFT, PVA raw materials and commercial base
films, it is found that S-RAFT has good film forming properties, high degree of polarization, and high tensile
modulus. It is expected to be a raw material for the preparation of high-end polarizers. In addition, by comparing
with the structure of PVA with traditional free radical polymerization alcoholysis, the process of preparing high
syndiotactic PVA by RAFT using xanthate as chain transfer agent was deduced in detail. A novel "cis
fragmentation" mechanism of xanthate was proposed.

Keywords: reversible addition- fragmentation- chain transfer; polyvinyl alcohol; tacticity; polarizing film

properties; cis fragmentation



