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Table 1 Relatonship between crystallinity of PVA hydrogels
and prepartion conditions

FIT eycle Crystallinity( % )
_ DP = 500 DP =1750
fmes 15w%  30wm% Twt%  15w%
3 48.4 9.5 45.0 51.3
5 51.7 62.0 455 51.9
2 57.9 72.0 48.0 58.7

1 B 30 wt% B PVA(DP = 500) 7K Bk 3
i3 7 WS AR T R A& B9 PVA KEEHETE 2500
~ 4000 cm ™' 5. N BY Raman WiE B FEfTiEH, H
¢h,2800 ~ 3000 cm ™' & PVA K3, 3000 ~ 3800
om™ ' K BB b K RO .
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Fig. 1 I, of OH stretching Reman shift of water in freeze/thawed
PVA hydrogel with the crystallinity of 72%

Prepared by seven freezing and thawing cycles of 30 wt% PVA (DP =
500} solution

Table 2 The results of Raman spectral analysis of freeze/thawed PVA
hydrogel prepared from the PYA with different DP

bp C.a*  FI/T cycle et wC C e
(%) times (%)

1750 7 3 45.0 0.93 0.2756 3.0

7 5 45.5 0.93 0.2141 33

7 7 48.0 0.82° 0.23713 4.0

15 3 51.3 0.85 0.267) 2.1

15 5 51.9 0.85 0.2708 1.7

15 7 58.7 0.75° 0.2338 2.8

500 15 3 48.4 0.85 0.2750 4.0

15 5 51.7 0.85 0.2753 4.0

15 7 57.9 0.85 0.2652 4.8

30 3 59.5 0.70 0.2863 1.2

30 5 62.0 0.70 0.2841 1.3

30 7 720 0.70 0.2801 1.5

" Cac ion of PVA aqg solution for preparing Ireeze/thawed
PVA hydrogels;

¥ DC :degree of crystallinity of freeze/thawed PYA hydrogels;

© C:relative intensity of collective band;

4 WC;water content of PVA hydrogel;

® N:number of defects caused by per monomer unit of polymer gel;

" :means some water was squeezed out during the preparation.
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XEATHIERBERITE. N TESEN 500
A9 PVA BB /KER:, BHE C HWMA K. &
HEFREEETERBERER, FELH VAR
THETREKEKMBBPTSKS TRE,
i % 7K 43 F 18] ) L 7 A T B0 A R

N R ETHEA VA BCH KL TR
CRBOEREE, X FHRZKN PVA KEE,
KEETHHFEHERXERKMN&EE S,
B F& &6 PVA Bk FRIERERR D,
U NENFERIEXABRAS5LATRESE
EHRTXERBYHBRIR S THE K]
£2HE 3P NETUER, O FHRHERKE
Table3 The results of Raman spectral analysis of frecze/thawed PVA

hydrogel sfter swelling in water for 24 h prepared from the PVA with
different DP

DP C.a® FiTeycle pC* we? c* Ne of PYA( DP = 500) aqueous solution
(%) times (%)
1750 7 3 423 095 0.2629 8.4 ) NBARS TR ARKEEN PVA KB
o5 A 0% 0TS 32 B &4 PVA KRR, 7K a0 B S A Y
7 7 46.6 0.85 0.2315 5.6 '
15 3 483 09 02116 2.7 BS54&AEMNLE AEATR,CHERTHES
15 5 4.1 0.0 0.2708 2.8 - BRI TREM. X T RS EN 1750 M PVA #l
o7 522 080 0B 30 ek e, MR ERTM, BT AR,
500 15 3 454 091 0.6 8.1
15 5 49.6 0.90  0.2311 12.5 C 2 BIREAE.
15 7 51.0  0.89 0.2541 8.4 b, Raman i F B, T TEARS
30 3 9.2 074 0.25%89 2.7 EEEH PVA KEER K SR BEN .
30 5 607 073 0284 1.6
30 7 69.4 073  0.2466 3.1
*~* The same as Table 2
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HYDROGEN-BOND DEFECT OF WATER IN PVA HYDROGELS BY
RAMAN SPECTRAL ANALYSIS

. GUO Xinglin, LI Fumian
( Department of Polymer Science and Engineering , College of Chemisiry, Peking University, Beifing 100871)
ZHANG Shulin
( Department of Physics, Peking University, Beifing  100871)

Abstract The hydrogen-bond defect of water in PVA hydrogels was studied by Raman spectral analysis. The PVA
hydrogels were prepared from PVA of different DP in different concentrations via freeze/thawed method . It was found
that the hydrogen bond defect of water in PVA hydrogels is affected by their crystallinity which was depended on the
molecular weight and concentration of PVA and also the number of freeze/thawed cycles . After swelling in water for
24 h, partial VA units were released from the erystalline regions, this means that more *free’ VA units could bond
with water in PYA hydrogels, causing the decrease of € value and the increase of N value.

Key words Raman spectra, Freeze/thawed method, PVA hydrogels, Collective band, Hydrogen bond defect,
Crystallinity



