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ABSTRACT: Poly(vinyl alcohol) (PVA)/dimethyl sulfoxide (DMSQ) gels were prepared by
repeating the freezing (-20 C)-thawing (30 C) cycles. Differential scanning calorimetry
was employed to investigate the gelation behavior of PVA/DMSO solutions. The optimized
concentration for gelation of PVA/DMSO solution was 15 wt%. From the melting behavior
of PVA/DMSO gels prepared from PVA with different molecular weights and degrees of
saponification (DS), it was found that the effect of the DS of PVA on gelation was more im-
portant than the molecular weight of PVA. In PVA gel with a lower DS, the increase of the
gel melting temperature (7T, ) and enthalpy (4 H,,) was not remarkable though the freezing-
thawing cycle was repeated up to 20 times. This result indicated that the formation of micro-
crystallites through intermolecular hydrogen bonding was hindered by residual acetyl groups
in PVA chains. However, the increase of the gel melting temperature and enthalpy, in PVA
gel with a higher DS, was remarkable as the number of freezing-thawing cycles was in-
creased. This observation indicated that the size and number of microcrystallites increased by
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repeated freezing-thawing cycles because of the easier formation of intermolecular hydrogen

bonding.

Keywords: poly(vinyl alcohol), gel, degree of saponification, freezing-thawing, gel melting temper-

ature, gel melting enthalpy.
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Table 1. PVA Samples Used

sample code degree of polymerization? degree of saponification®

PVA-350 345 97405
PVA-800 800 98+0.5
PVA-1100 1080 35+0.5
PVA-96 750 96+0.5
PVA-98 300 98105
PVA-99 820 99+0.5
¢ Number-average degree of polymerization after
reacetylation of PVA.
¢ Measured by H!'-NMR.
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Figure 1. Freezing-thawing condition of PVA solu-
tion.
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Table 2. Gelation Behavior of a PVA-800/DMSO
Solution with Various Concentrations

no. of cvcles(N)  — cone.(wt%) —

5 10 15 20
i 1 x P4 X O
2 X X x O
3 x X P O
4 X x ® C
5 e X & O
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10 X X O @
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Figure 2. DSC thermograms of PVA-350/DMSO gel
prepared by repeated cycles (N) of freezing-thawing.
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Figure 5. Gel melting temperatures (7,,) of PVA/
: : : 1 DMSO gel with the different DP and DS.
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Figure 3. DSC thermograms of PV A—8YOO/DMSQ gel o DP-350 DS-97%
prepared by repeated cycles (N) of freezing-thawing. W DP=300, DS=98%
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Figure 6. Endothermic enthalpies (4 H,) of PVA/
DMSO gel with the different DP and DS.
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Figure 4. DSC thermograms of PV A-1100/DMSO gel
prepared by repeated cycles (N) of freezing-thawing.
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Figure 7. DSC thermograms of PVA/DMSO gel pre-
pared by repeated 20 cycles of freezing-thawing.

F5 &4 ylojme 2xe 4§ (LTI A
Z7hld Y. 53] vlREE 99 E%d Zede N
=2%2E £§ dolzyt Ao N=20dM=
£ Folzmerr} 644 THA FriElAT. g3
HFElE 96% 9 98% % AlE Aeldle Z7jell=
Fogzl &4 22 2 8§ dEHe] zolE HolA]
aekot No| ZFrpshiia 43dt zlol& el
th o471M AFEERL Sl Fold A S HrEE
90%<2 PVA AE8E Ab&3le] AsAgE 292
23} v 95%0] 4l e AlgeleE 2el No
208742 wrEEolx Asly} APE| ehgteh. @
A PVA7ZL g3 A& dA4sr] Hslixe 230l
Zr= B3kt 90% Hrt thh =& of@ A ghol
ZAQ3ca B 4 ) olet o] viFEkd WE
PVA2| AglAFe T2 2ol ¢4 dE3
Zo] PVA #Ae] 4ol -20 C2 $2E o &0
DMSO<e] Z2A3ld ulg el W&o PVA7ZL uj

51



aes
65
® [DS=95%, DP=750
| DS=98%, DP=800
A DS=39%, DP=820
60
&
- A
5
<. 55 - n
- A ®
A .
A A
50 -] o LI
n
45 - ;
o] 5 10 15 20
N
Figure 8. Gel melting temperatures (7)) of PVA/

DMSO gel with different DS.
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Figure 9. Endothermic enthalpies (4 H,) of PVA/
DMSO gel with different DS.
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(b)
Figure 10. SEM photographs of PVA gel; (a) DS=
96% (magnification x 10000) and (h) DS=99%
(magnification x 10000).
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Figure 11. Gel melting temperatures (7,,) of PVA/
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Figure 12. Endothermic enthalpies (4 H,,) of PVA/
DMSO gel as a function of DS.
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