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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-PV A/iodine films, degree of polarization of the
s-PV A/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 dominated after sufficient soaking.
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Table 1. Transmittance and Degree of Polariza-
tion of s-PVA/Jodine and a-PVA/Iodine Films
Drawn by 4 Times ([I,1=3%103 mol/L, [KI]=6x
103 mol/L)

ransmittance degree of
) (%) polarization (%)
's-PVA/iodine film,, 288 987
~a-PVA/iodine film 39.7 939
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Table 2. Transmittance and Degree of Polariza-
tion of a-PVA/Iodine and s-PVA/lIodine Films
Drawn by 4 Times and Annealed at 100 °C for 5 hr
[Iz] 3103 mol L. [KI]=6x 103 mol/L)

transmittance  degree of
(%) polarization (%
s-P\'A odine film 375 __'___Téfz____'_
a-PV'A lodine film _44.9 ‘ 512

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

soaking

I, concen- )
draw ; transmittance  degree of
. time tration , B

ratio (sec) (mol/L) (% polarization (%!
40 20 10 28%4 9953

40 60 05 3371 a9.74

40 60 1.0 1763 9957

40 60 20 16.69 2932
55 60 1.0 3414 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

IMMEISIon 4055 g0 70 80
temperature (°C)
7 0.0492 0.0556 0.0655 0.0862 0.0084
X(wt%)  10.95¢ 11.85¢ 12.71 1660 17.27¢

12.80% 13.58" 17.65° 19.30°
14.29° 16.08° 16.40° 1985¢ 20.50¢
17.13¢ 19.21¢ 19.407 20.80¢ 22.20¢

Soaking time : 4 5 sec. * 20 sec, ¢ 40 sec. and 7 60 sec.
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Figure 2. Crystallinity of s-PVA/iodine films pre-
pared by soaking in aqueous iodine solutions with dif-
ferent iodine concentrations as a function of soaking
time.
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Figure 3. d-spacing of (100) plane of s-PV A’iodine
films prepared by soaking in aqueous iodine solutions
with different iodine concentrations as a function of
soaking time.
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Figure 4. Crystal size (D) of (100) plane of s-PVA/

iodine films prepared by soaking in aqueous lodine

solutions with different concentrations as a function of

soaking time.

40
® iodine concentration of 0.05 moii :
v iodine concentration of 0.10 mol# ,
30 - '
ol
= 20+
8
E é * ‘ .
o
10+ :
V] ) t | |

0 20 40 60 80 100 120 140

Time (sec)
Figure 5. Crystal size (D) of (001) plane =i s-PV'A
iodine films prepared by soaking in aqueous iodine

solutions with different concentrations as a function of
soaking time.

Polymer(Korea) Vol 24, No. 5, September 2000



£ 3 F9el EAste Roz d3dch ol 2
B 248 ¥5g 18 Figure 29 Zotsl 2
YR P & 4 U

Figure 4 9 Figure 50A Az A|7bo} wlE s-
PVA/8 2= 9 (100)¥ ¢ (o)™ ZA
an9 %i}g UrEM‘zi—t—tﬂ Figure 2442} Zz}o}
FAFSHA AR Al7bo] HojxHA] Zrast= AE
B2t} oj9} o] AR A|7to] HojALEE g @
ARz WF 9 ¥ 2E EAsA Hoz
PVAS} <33 E8AE gAdskA Rl d&q
Table 4olA Bl uie} Lo| Ayl Eas=
H)go] Folrle Aoz By

0;

i
rir o

4 £

71&9] a-PVA #A3UEe ofdes 3ol
R WHFEA Mk sty g 9 1
HREEE zhe YL ES A=) 98 97 5¢
T 900, wdimigr] &3¢ 63%, 2 vl rEE 99% &
7= s-PVAE @Asla ol28E s-PVA/g o=
74! BALES Azsl A= 27 WE FE &
T, 3%, 9 Z2Y449 ¥3E nEsld oe
o Pe HdaEg 9

s-PVA/g82=4 H%W’%——e— a-PVA/g o=
HZEE vl ¢+ BLEE Jepidoy £34

_L

£ 9e #e ndnh Aedel yEsE 2 4
ol BEE 404 Aol ols) 99% o] 4ol WA
g 9% & AYTh FHEo) A9 Hejue] ao

= En
= %Es} Ao mel 1 wWslEoe] rha )
A = FE7h AXY 1 grol @A Ba
a}woq dau7t 2 A$E 1 gl Zvlskdn
Zej 4] o] o] Al olsf BFEel gro] o of
4 dAs Z71E e giddone 4w ANz
dlM Helde] a0 $EE Thsd @ Y A
FAE 9 URES T AL £ As
4 Zrgict

s-PVA Hge| ygsye
o} % 3 gesgen 1%

Mo
e

m M2 o

A=} oyt 33‘:1131 *i{ 12
He vge] Frhsided ole Aa Az

o oo o

i}

mlo
L2 4y ox lo du
2 nf

F2{0f A243 A53 20003 9¢

D 6],0:11

“ow

)

FEE 1

r-

o met PVAR=Iel g o= Bzt ot 2l
7t B Bohe Be2lH E3) odd &
Z7tetg 7] W&ozt Ay 4.

Az A7t WE s-PVA/Q ot HEo AA 3
4 (100) 24E 7E# mrle z7lde &7
o} Ajzio] Zoje wet HEY =g AY F
BAasAch old® AMNRREH x| x7dE 8
':7]' 'ri 2789 el A é’rﬁx‘“% 3 8oy 75“@‘5

24
ggol

A 2 8
He1671 2389 Az sYERdon ofd
AA=gU.

L. Y. Kojima, K I Furahata, and K Miyasaka. / Appi.
Polym. Sci.; 30, 1617 (1985).

2. Y. Oishi and K. Mivasaka, Polym. /. 18, 307 (1986).

3. Y. Oishi and K. Miyasaka, Polym. /. 19, 331 (1986).

4. Y. Oishi, H. Yamamoto, and K. Miyasaka, Polym. /.. 19.
1261 (1987).

5. Y. S. Choi, Y. Oishi, and K. Miyasaka, Polym. J. 22.
601 (1990).

6. H. Sakuramachi. Y. S. Choi, and K. Miyasaka, Polym.

J.. 22,638 (1990).

. Y. S. Choi and K. Miyasaka, /. Appl. Polym. Sci.. 48.

313 (1993).

8. H. Takamiya, Y. Tanahashi, T. Matsuyama. T
Tanigami, K. Yamaura, and S. Matsuzawa, / Appi
Polym. Sci., 50, 1807 (1993), - =

9. W. 0. Herman and W. Haehnel, Ber. Dtsch. Chem. Ges .
60, 1658 (1927).

10. H. Staudinger, K Frey. and W. Starck, Ber. Disch.
Chem. Ges.. 60, 1782 (1927).

11. K. Kikukawa, S. Nozakura, and S. Murahashi. Polvm.
/.2, 212(1971).

12 K. Imai and M. Matsumoto. /. Polym. Sci. 55. 335
(1961).

13. S. Mazuzawa, K. Yamaura, and H. Noguchi, Makromoi.
Chem., 175, 31 (1974).

~1



FU4- Q98 HUE - AR B 230 - ZH Y PAE

14. S. Hayashi, C. Nakano. and T. Motoyama, Aobunshi 19. M. M. Zwick, J. Appl. Polym. Sci.. 9, 2393 (1965).
Kagaku.. 20, 303 (1963). 20. C. D. West, [ Chem. Phys.. 17, 219 (1949).

15. S. Hayashi, Y. Tanabe, and N. Hop. Makromole Chem.. 21. S. Saito, H. Okutama. H. Kishimoto, and T. Fujivama,
178, 1679 (1977). Rolloid Z. Polym.. 144. 41 (1955).

16. S. Hayashi, M. Kobayashi, H. Shirai, and N. Hop. 22. W. S. Lyoo. j. Blackwell, and H. D. Ghim. Macromole-
Makromol. Chem., 179, 1097 (1978). cules, 31, 4253 (1998).

17. S. Hayashi, M. Takayama, and C. Kawamura, Kogyo 23. W. S, Lyoo and W. S. Ha, /. Polym. Sci. Polym Chem.,
Kagaku Zasshi., 13, 178 (1970). 35, 55 (1997). 4

18. S. Hayashi, M. Takayama, and C. Kawamura, Kogyo 24, W. S. Lyoo and W. S. Ha, Polymer, 40, 497 (1999).

Kagaku Zasshi., 13, 412 (1970).

720 o Polymer(Korea) Vol 24, No. 5, September 2000



