J. KOREA SOCIETY OF PACKAGING SCI. & TECH.
Vol 5, No. 2, pp.1~8(1999)

PVA/HEMZRA ST ARH) Bat HT

= o %
LSS L A G S
BANED Y BT

Studies on the Compatability of the blend of PVA and Methyl cellulose

Jun-Seo Park, Jang-Woo Park*
Dept. of Chemical Engineering,
*Dept. of Food Science and Technology, Hankyong National University

Abstract

The state of compatability of poly(vinyl alcohol)(PVA) and methy! cellulose(MC), prepared by an aqueous solu-
tion casting, were investigated over the entire compositions by dynamical mechanical analyzer(DMA) and differ-
ential scanning calorimetry(DSC). The glass transition temperatures of the blends, estimated by DMA, indicate
that the blends of PVA and MC showed a definite degree of partial miscibility by showing two glass transition
temperatures below 80 wt % MC contents in the blends and one glass transition temperature above 80 wt % of
MC contents. The DSC results show a depression of melting point and crystallization temperature of PVA in the
blends containing more than 80 wt % MC. This indicates that a considerable compatibility in the blend above 80
wt % MC contents may be attribute to the presence of interaction of hydroxyl groups of component polymers
through hydrogen bonding. The DMA study of the effect of plasticizer on the polymers showed that water was a
good plasticizer for PVA and PEG400 for MC. The addition of water and PEG400 in the blends showed a synergic
plasticizing effect on these blends, which resulted in the large extent of the improvement of the compatibility. The

elongation of PVA, MC and blends was found to increase with addition of PEG400 in the blends, but the tensile
strength to decrease with addition of plasticizer.
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Fig. 1. DMA thermogram of PVA and MC. scanning
rate 2 ° C/min, frequency 1 Hz, 5 ym amplitude. PVA
and MC were dried at.100 ° C_for 3 hrs under vacuum.
— denotes PVA thermogram and ---- MC thermogram,
respectively.
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Fig. 2. TGA thermograms of PVA and MC. scanning
rate 20° C/min. — denotes PVA thermogram and ----
MC thermogram, respectively.
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Fig. 3. DMA thermogram of (a) PVA and (b) MC. scanning rate 2° C/min, frequency 1 Hz, 5 ypm amplitude. — , ~--- and —
. denote moisture(5 wt%) containing film, dried film and PEG400(10 wt%) containing film, respectively. PVA and MC

were dried at 100° C for 3 hrs under vacuum.
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Fig. 4. DMA thermograms of dried blends of PVA/MC.
scanning rate 2° C/min, frequency 1 Hz, 5 pm amplitude.
Blend samples were dried at 100° C for 3 hrs under vacu-
um. Notations of blends of PVA/MC are followings. —
(100/0), ----(80/20), — ~ (60/40), — — ~ (40/60), — -
(20/80), ——(0/100).
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Fig, 5. DSC thermograms of blends of PVA/MC. (a) Thermograms of the second scan of blends were obtained from
scanning rate 20° C/min. (b) Thermograms of blends were obtained from scanning rate - 20° C/min. Notations of blends
of PVA/MC are followings. —(100/0), ----(80/20), — — (60/40), — ~ ~ (40/60), — - (20/80), ——(0/100).
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Blend samples were dried at 100° C for 3 hrs under vacu-
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Table 1. Heat of fusion of blends of PVA/MC against
MC content in blend.

00 59.5
80 36.2
60 263
40 127
20 7.1
0 0

The first scans were run at a heating rate of 20°C/min from
room temperature to 150° C and stayed for 5 min at 150°C in
an atmosphere of nitrogen. And then after rapid cooling to 0"
C, the second scans were run at a heating rate of 20°C up to
260° C in nitrogen flow.

Table 2. Heat of crystallization of blends of PVA/MC
against MC content in blend.

VAIM
100 339
80 27
60 219
40 41
20 24
0 0

The samples were heated to 250° C and stayed for 5 min
to elimnate residue and thermal stress. And then cooled
at the rate of -20° C/min to room temperature.
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Table 3. Effect of methyl cellulose contents in blend of

PVA/methyl cellulose and Blend of PVA/MC plasti-
cized with PEG400 on the tensile strength(N).

tensile strength(N)
0 38.1 37.6
20 30.2 255
40 36.0 21.0
60 36.5 263
80 447 40.7-
100 55.5 48.6

Table 4. Effect of methyl cellulose contents in blend of
PVA/MC and blend of PVA/MC plasticized with
PEGA400 on the elongation(%).

tensile elongation(%)

0 16.3 237

20 59 9.0
40 3.6 1.6
60 12 17
80 2.7 31
100 2.5 46
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