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ABSTRACT: A polymer/iodine complex film was prepared using syndiotactic poly(vinyl alco-
hol) (s-PVA) with number-average degree of polymerization of 900 and syndiotactic diad
content of 63.1%. In comparison with atactic-PVA/iodine films, degree of polarization of the
s-PVA/iodine film was improved up to over 99% although a lower transmittance was ob-
tained. By soaking in iodine/potassium iodide aqueous solution of a lower iodine concentration
and subsequent drawing by 4 times, s-PV A/iodine film of a higher transmittance and degree
of polarization was produced. The degree of iodine desorption of the s-PVA/iodine film in
water were very low. The crystallinity and the d-spacing and crystal size of (100) plane in-
creased at the early stage of soaking time, however, remained constant or decreased slightly
with increasing soaking time. In consequence, s-PV A/iodine complex formation took place
mainly inside crystal region at the initial stage of soaking time, whereas it occurred outside
crystal region or physical adsorption of iodine dorinated after sufficient soaking.
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Table 1. Transmittance and Degree of Polariza-
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Drawn by 4 Times ([I13]=3x103 mol/L, [KI]=6 X
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transmittance degree of
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s-PV A/iodine film 28.8 98.7
a-PV A/iodine film 39.7 93.9
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Table 2. Transmittance and Degree of Polariza-
tion of a-PVA/Iodine and s-PVA/Iodine Films
Drawn by 4 Times and Annealed at 100 °C for 5 hr
([I;]1=38%103 mol/L, [KI]=6x 103 mol/L)

transmittance degree of
(%) polarization (%)
s-PV A/iodine film 375 72.2
a-PV A/iodine film 449 51.2

Table 3. Transmittance and Degree of Polariza-
tion of s-PVA/Iodine Films at Different Draw
Ratios, Soaking Times and I, Concentrations

soaking [, concen-

draw . . transmittance  degree of
. time tration ) o

ratio (sec) (mol/L) (%) polarization (%)

40 20 1.0 28.84 99.53

40 60 0.5 3371 99.74

40 60 1.0 17.63 99.57

40 60 2.0 16.69 99.32

5.5 60 1.0 34.14 99.42
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Figure 1. Effect of iodine concentration on the trans-
mittance and degree of polarization of s-PV A/iodine
film prepared by soaking in aqueous iodine solution for
60 sec and subsequent drawing by 4 times,
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Table 4. Solubility (f) of s-PVA Film and Iodine
Desorption (X') of s-PVA/Idine Film in Water

ImmeIslon s 5y 60 70 80
temperature (C)
f 0.0492 0.0556 0.0655 0.0862 0.0984
X (wWt%) 10.95° 11.85% 12.71° 16.60° 17.27°
11.03% 12.80% 13.58" 17.65¢ 19.30°
14.29¢ 16.08¢ 16.40° 19.35° 20.50°
17.13% 19.217 19.40% 20.80¢ 22.20°

Soaking time : ¢ 5 sec, ? 20 sec, < 40 sec, and ¢ 60 sec.
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