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Dependence of the Crystallizability on Degree of Polymerization
for Poly (vinyl alcohol)

Kiyokazu [MATI

The effect of degree of polymerization on the crystallizability of poly (vinyl alechol) (PVA)
have been studied about the casted films of PVAs with various degrees of polymerization by
measuring their absorbance of crystallization-sensitive band, 8.7# (114lcm~!) and specific gravity.
It was thus observed that the crystallizability of PVAs apparently increased in lower degrees of
polymerization than 300~500, while it remained nearly constant in higher than 500.
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Tadle. 1 Polymerization of viny! acetate at 60°C

Sample Solvent AIBNw Time Conversion
No. Nature Amount(%) (%) : {hr) (%) Pagb? Pav?
1 (Bulk) — 0. 005 4 28 - 4580
2 (Bulk) — 0.005 10 87 — 3610
3 MeOH 33 © o001 — 56 — 1200
4 MeOH 50 0.0 4.7 22 853 1030
5 MeOH 70 0.05 8 32 344 531
6 MeOH 80 0.05 7 47 206 337
7 MeOH 90 0.05 12 63 152 269
8 MeCHO — 0.025 1.5 63 — 209
9 (Et)L0 60 0.01 5.2 10 109 169
10 MeOH 92 0.05 16.5 71 63 136
11 MeCHO 10 0.01 6 35 83 132
12 MeOH 93 0.05 18 64 59 128
13 MeOH 94 0.05 20 62 51 118
14 EtOH 90 0.02 15 49 - 109
15 MeOH 96 0.05 20 53 — 99

a) 2, 2’—Azobisisobutyronitrile
b) Polymerization degree of poly(vinyl acetate)
c) Polymerization degree of PVA
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Tadle 2. Effect of degree of polymerization on some properties of PVA

Sample Ds,7/Dha Specific grabity(30°C) Swelling .
—_—

No. Pa I ow» e 18 b LH degreed> Solubility?’ (%)
1 4580 — — — 1.284 1.292 2.78 8.1
2 3610 (.59 0.70 0.83 — - - -
3 1200 0.57 0. 66 — 1.284 1.291 — —
4 1030 0.58 0.69 0.85 1.284 1.292 2.27 15.1
5 531 0.58 0.68 0.85 1.283s 1.263 1.95 19.2
[} 337 0.57 0.68 0.88 1.287 1. 297 1.93 26.3
7 269 0,61 0.71 0.87 1, 289 1.299 2.54 42.0
8 209 0.68 0.74 0.82 1.294 —_ — -
9 169 0.57 0.76 0.89 — - - -
10 136 .72 0. 80 0.98 1.287 1,299 2.63 ca.59
1 132 - 0.77 C— - - - —
12 128 0.70 0.81 0.97 — — — -
13 118 0.88 0.93 - — - — —
14 109 0.92 0.99 — - - - -
15 99 0.90 0.95 — 1.285 — 4.20 ca. 76
a) Without heat treatment
b) With heat treatment at 100°C for 30 min.
¢) With heat treatment at 180°C for 15 min.
d) In water at 30°C :
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Fig. 1 Plot of absorbance ratio versus degree of
polymerization of PVA films ; treated at 18¢°C
for 15 min. (@, ®», o, o), at 100°C for 30
min. (s, &, &, 4,8 ),and no treatment(o,
&, &, D). :
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Fig. 2 Plot of specific gravity versus degree of
polymerization of PVA films ; treated at 100°C
for 30 min, (@) and no treatment (O, A).
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