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Fig. 1 Surfaces of PVA films plasticized by 15 phr urea
(a) and 30 phr urea/ethanolamine (b)
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Fig. 2 FTIR spectra of PVA 1799s and plasticized by 30 phr

urea/ ethanolamine
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Fig. 3 The styles of possible hydrogen bonds between PVA and urea/ethanolamine

Table 1 The FTIR absorbance wavenumbers of PVA1799s with different contents of urea/ethanolamine

Plasticizers OH stretching peak

OH characteristics peak of

OH characteristics

(phr) (em™") CH—OH (em™!) peak of C—0 (em™')
0 3334.6 1422.3 1094. 0
10 3345.9 1426.7 1094. 1
20 3350. 1 1446. 1 1094.7
30 3355.3 1451.3 1095. 2
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Fig. 4  XRD patterns of PVA film plasticized with

different contents of urea/ethanolamine
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Table 2 Melting peak temperatures of PVA 1799s with different

contents of urea/ethanolamine

Plasticizers ( phr) 0 10 20 30

T,,(C) 229.5 217.9  204.0 199.3
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[5‘ ’____—_//L Table 4  The mechanical parameters of PVA plasticized by urea/
’,_’___’_\_/Mphr ethanolamine
A_/u o Plasticizers Tensile Elongation Young’ s
- strength at break modulus
v (MPa) (%) (MPa)
100 150 200 250 0 45.73 268.71 196. 15
Temperature (°C)
10 38.86 372.68 88.385
Fig. 5 DSC heating curves of PVA1799s with different 20 2985 398. 00 68.73
contents of urea/ethanolamine
30 23.89 542. 88 22.55
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Table 3 The percentage of C, N, and H of PVA film with 30 phr
urea/ ethanolamine before and after swelling Fig. 6 Degree of swelling (DS) and solubility () of
PVA1799s films with different contents of urea/ethanolamine
Sample N (%) C (%) H (%)
PVA film before swelling 5.784 46.597 8.667 5 i%’i’l?
PVA film after swelling ~ Not found ~ 51. 853 9.153 Z@Eﬁ’f[ﬁjﬂﬁ(% E’(J a]fﬁ?%u , ﬁgﬁ&‘ijﬂ] ﬂ%ljﬁ'(%
Soluble substance 36.298  20.722 6.577 M PVA FeAR i . HIRE . OWERARNE S
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STUDIES ON PROPERTIES OF PVA FILM PLASTICIZED
WITH MIXTURE OF UREA/ETHANOLAMINE

JIANG Xiancai, XU Wenping, TANG Yandong, ZHANG Xi, DAI Hua
(The State Key Laboratory of Polymer Materials Engineering, Polymer Research Institute, Sichuan University, Chengdu 610065)

Abstract Modified PVA films were prepared by casting method using urea/ethanolamine as a mixed
plasticizer. The interactions between urea/ethanolamine and PVA molecules were investigated by FTIR
spectra. The crystallinity of plasticized PVA film was measured by X-ray diffraction ( XRD) method. T of
modified PVA films was studied by differential scanning calorimetry ( DSC). The mechanical properties of
modified PVA films were studied by tensile testing. It was found that ethanolamine could prevent urea
separating out from PVA and urea/ethanolamine mixture was a good plasticizer for PVA. FTIR specira show
that no significant structure difference between PVA and modified PVA , indicating that no chemical reaction
happened between PVA and urea/ethanolamine. The shift of wavenumber shows that urea/ethanolamine can
decrease the extent of inter- or intramolecular hydrogen bonds in PVA molecules. The XRD investigations show
that the crystalline fraction significantly reduces with the addition of urea/ethanolamine. DSC shows that
addition of urea/ethanolamine can reduce the T, of PVA film. T of PVA film with 30 phr urea/ethanolamine
can reduce to 199. 3°C. Modified PVA films show lower degree of swelling but higher solubility than that of
pure PVA film. Urea/ethanolamine mixture can soften the PVA film, resulting in lower tensile strength and
higher elongation at break. The tensile strength and elongation at break for PVA film modified with 30 phr
urea/ ethanolamine were 23. 89 MPa and 542. 88% , respectively.

Keywords Poly(vinyl alcohol) , Plasticization, Urea, Ethanolamine





