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8 o AEHAY 2B d£3 poly(hydroxyalkanoate) (PHA)[ poly(3-hydroxybutyrate) (PHB)
2 poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHB-HV) ]9} poly(ethylene vinylacetate) (EVA) 9}
9] F84L NAFALY FEA 7 (DSC), rheovibron, HF o] FL AH et A eET. L5 8
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NLL F3YP e F domaingto) = ThE domaine] T E O] UL BHY 4 YUt

Abstract : Miscibility behavior between poly(3-hydroxybutyrate) (PHB) and poly(3-hydroxybutyrate-
co-3-hydroxyvalerate) (PHB-HV) copolymer with poly(ethylene vinylacetate) (EVA) has been studied
with differential scanning calorimetry(DSC), rheovibron and polarizing microscopy. Whereas the en-
thalpy of fusion of PHB and PHB-HV of blend samples has been observed as a decreasing function
with the increase of EVA content, that of EVA remained almost constant with the blend compositions.
The melting temperature of the PHA component was not affected by the blend composition. However,
the crystallization temperature of PHA observed during cooling period decreased with the increase
of EVA content. From these results, it was concluded that the miscibility of PHA with EVA at room
temperature is poor. But these blend samples have increased compatibility at the molten state. The
domain structure of phase separated state has been observed with the polarizing microscopy and the

glass transition temperatures of each domain have been measured with a rheovibron.
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Fig. 1. Chemical structures of PHB, HV and EVA. (a)
PHB, (b) HV (¢) EVA.

Table 1. Materials

3 . Molecular
A_-}E\T“e\r’; Source Code mass
Poly(3-hydroxybuty-
rate) ICL PHB 471500

Poly(3-hydroxybutyrate-

co-3-hydroxyvale-

rate) ICI
Poly(ethylene-

vinylacetate) 3hobstsl EVA
a. 30ce FreEgd GPCe %3

PHB-HV 461500"

117200°
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Table 2. Code of Blend Samples
PHB : EVA PHB-HV : EVA

(wt ratio) code (wt ratio) code
100:0 PHB 100:0 PHB-HV
90:10 PHB-90 90 : 10 PHB-HV-90
80:20 PHB-80 80 : 20 PHB-HV-80
70 : 30 PHB-70 70 : 30 PHB-HV-70
60 : 40 PHB-60 60 : 40 PHB-HV-60
50 :50 PHB-50 50 : 50 PHB-HV-50
40 :60 PHB-40 40 : 60 PHB-HV-40
30:70 PHB-30 30:70 PHB-HV-30
20 : 80 PHB-20 20 : 80 PHB-HV-20
10:90 PHB-10 10: 90 PHB-HV-10

0:100 EVA 0:100 EVA
360

200

T [T]

© 1 20 30 40 5 60 70 80
Time [min]

Fig. 2. Temperature profile used to measure the mis-

cibility at room temperature.
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Fig. 3. Temperature profile used to measure the mis-
cibility at molten state.
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Fig. 4. Tm of PHB as a function of PHB contents in
PHB/EVA blends.(Fig. 2 first heating) (] : Tml,
+ Tm2, * : Tc).
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Fig. 5. Tm of EVA as a function of PHB content in
PHB/EVA blends.(Fig. 2 first heating)([]: Tml,
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Fig. 6. Entalpies of fusion of PHB and EVA as a func-
tion of PHB contents in PHB/EVA blends(Fig. 2 first
heating).([) : AHm of EVA, + . AHm of PHB).
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