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Fig. 1 'H-NMR spectra of PVA with various alcoholysis degrees
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Tab. 1 Alcoholysis degrees of PVA

Sample Alcoholysis degree'/% Alcoholysis degree”/%
PVA-1 78.0 74.1
PVA-2 84.6 84.8
PVA-3 86.1 85.4
PVA-4 88.0 88.8
PVA-5 90.4 90.5
PVA-6 92.4 922
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Fig. 2 FT-IR of PVA films with various alcoholysis degrees
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Fig. 3 Area of the peak at 3300 cm'' of PVA films with various
alcoholysis degrees
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Tab. 2 Melting point and crystallinity of PVA films with
various alcoholysis degrees

Sample Melting point/°C Crystallinity/%
PVA-1 159.8 1.0
PVA-2 171.4 4.0
PVA-3 172.5 7.7
PVA-4 178.8 6.5
PVA-5 179.4 8.9
PVA-6 193.1 15.7
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Fig. 5 Melting point and crystallinity changes of PVA films with
various alcoholysis degrees
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Fig. 6 Mechanical tensile curves of PVA films with various
alcoholysis degrees
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Fig. 7 Tensile strength and elongation at break of PVA films with
various alcoholysis degrees

2.5 PVASHERARRMERED T

RATF 5 AR FEE %o PVA 8RS A 2 i 1 s ), Sk
A7 A2 FEE 1) PV SR RS A )35 P58 A 7 3 A [
R, MR S5 40 Fig. 8 7. PVA T ) 975 i B 1) [t
W e FEE 1) 388 o 2 R 2 /N S 3 ) AR g . Y



PVA JH JIEE AR P N T8% I, T VA At iR 1) 54 180.3 5
24 PVA 8 JI5 5 fiR & N 86% I, 5 f it 18] st /s 3] 70..5
s; B A PVA 6 JI5% 5 i 2 165 0 1) 93% , e JI65 V45 ik I [
BIEI113.5 s.

180 2

Ju—

(94

(=)
T

Dissolution time/s
i
3]
(=)

c\/
i

607680 _ 84 _ 83 92
Alcoholysis degree/%

Fig. 8 Dissolution time of PVA films in water at 23 °C with various
alcoholysis degrees
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Effect of Alcoholysis Degree on the Properties of Poly(vinyl alcohol) Films

Xiangying Meng'?, Hongguang Jiang’, Daoliang Wang>**, Yue Wu’, Lulu Su’, Yuping Wang'?, Yalin Liu"?

Mengqi Huang'?, Mingxiu Liu'?, Jianwei Gao'?
(1. Institute of Advanced Technology University of Science and Technology of China, Hefei 230031, China;
2. USTC-Wanwei Joint Laboratory of PVA New Materials, Hefei 230026, China; 3. Anhui Wanwei Updated High-
Tech Material Industry Co., Ltd, Hefei 238012, China; 4. Anhui Wanwei Advanced Functional Membrane Material
Research Institute Co., LTD, Hefei 231283, China)

ABSTRACT: Poly(vinyl alcohol) (PVA) resins with various alcoholysis degrees (78%~93%) were synthesized

and cast into films, and the influence of alcoholysis degree on the various properties of PVA films was

investigated. Differential scanning calorimetry (DSC) testing revealed a positive correlation between the

alcoholysis degrees and melting point as well as crystallinity of the PVA films. Furthermore, the tensile property

tests indicate that the higher the alcoholysis degrees is, the greater the tensile strength and elongation at break of

PVA films are. Intriguingly, the dissolution time of the PVA films exhibits an inverted U-shaped pattern, with the

films having an alcoholysis degree of 86%~88% exhibiting the most optimal water-soluble properties.

Keywords: poly(vinyl alcohol); alcoholysis degrees; tensile property; solubility property; melting point;

crystallinity



