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Abstraet: Structure and properties of poly(vinyl alcohol) (PVA)/borax complexes for-

med in the presence of gelatin at different pH,

temperature and concentration of PVA

and borax were investigated by measuring their crystallinity and solubilities. Infrared
spectra indicated that the crystal region of PVA in the PVA/borax complexes changed
into amorphous one. X-ray measurements of PVA/borax complexes formed in the presence
of gelatin indicated that the crystallinity of PVA in those complexes decreased as the
concentration of PVA and borax and pH value increased. Thermogravimetric analysis

showed that thermal stability of PV.A/borax was consistent with X-ray measurements.

The solubilities of complexes were dependent on the tempsarature and pH value.
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Fig. 1. Infrared spectra of PVA, PVA/borax
and PVA/borax from gelatin, respec-
tively.

a: PVA only
b : PVA/borax(l.5wt % /moll-*,pH9.5,
30°C)
¢ :PVA/borax from gelatin(PVA : 0.
25wty , borax : 0.008moll-!, gela-
tin : 4.0wte, pH 9.8, 30°C)
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Fig. 2. X-ray diffractograms of PVA(a), P-
VA/borax(b), PVA/borax from gela-
tin(c) and gelatin only(d), respecti-
vely. (a), (b), (¢) samples are as
same as those in Fig.l.
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Fig. 3. X-ray diffractograms of PVA/borax
complexes(0. 25wtz PVA, 0.008moll-?
borax) obtained from 3.5(b), 4.0(c),
and 6.0(d) wty gelatin at pH 9.8,
30°C. (a) is pure PVA.
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Fig. 4. X-ray diffractograms of PVA/borax
complexes (0.25wty%s PVA, 4.0wty
gelatin) obtained from 0.004(b), 0.
008(c), and 0.0167(d) moll-* borax at
pH 9.8, 30°C. (a) is pure PVA.
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Fig. 5. X-ray diffractograms of PVA/borax
complexes(0. 25wtg PVA, 0.008moll~*
borax, 4.0wt% gelatin) obtained from
pH 8.8(b), 9.8(c) and 10.8(d), at
30°C. (a) is pure PVA.
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Fig. 6. Thermogravimetric Analysis Results
of PVA/borax(b), PVA/borax from
gelatin(c) and PVA only(a), respecti-
vely. (a), (b), (¢) samples are as
same as those in Fig. 1.
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Table 1. Thermogravimetric Analysis Results of PVA/Borax Complexes

Wt loss Temperature of various weight loss(°C)
) "PVA fx‘.’sAw{? oty | A | B | | o | E | F
5 203 220 112 103 148 | 103 240 226

10 285.5 233.5 265 237 273 | 122 266 260
15 311.5 240 277 269 288 \ 250 | 274 270
25 316 250 295 289 308 | | 200 | 282
50 348 266.5 353 342 351 ] 416.5 ' 348 336
75 406 460 460 444 448 } 498 453.5

A : PVA/borax in gelatin(PVA : 0.25wt#%, borax : 0.008moll-?, gelatin : 4. 0wt pH 9.8, 30°C)

B : PVA/borax in gelatin(PVA : 0.25wt%, borax : 0.008moll-*, gelatin:6.0wt%, pH 9.8, 30°C)

C : PVA/borax in gelatin(PVA : 0.25wt%, borax : 0.004moll-?, gelatin: 4.0wts, pH 9.8, 30°C)

D : PVA/borax in gelatin(PVA :0.25wt#, borax : 0.0167moll-!, gelatin :4.0wts, pH 9.8, 30°C)

E : PVA/borax in gelatin(PVA : 0.25wt%, borax :0.008moll-?, gelatin : 4.0wtz, pP 8.8, 30°C)

F : PVA/borax in gelatin(PVA : 0.25wtg, borax :0.008moll-?, gelatin : 4.0wts, pH 11.8, 30°C)

Table 2. Solubility® of PVA/Borax Complexes
at Various Temperature and pH Va-

lues
. pH
Sample | Tempera { etc.

‘t"re(oc)\ 2 | 4 } 7 10]13

PV A/boraxb 30 iIns® Ins Ins Ins Ins
from 60 ] S S S | Ins Ins
gelatin 100 1 S S |Ins

a : Solubility in water 30 min.

b : The concentration of PV A, borax and gelatin
are 0.25wtg, 0.008moll-* and 4. 0wt % respec-
tively.

c : Insoluble

d : Soluble
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