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Table T Composition of PHBVs sample

Particle size of nucleating
agent {m)

Content of nuclealing

\!
Sample agent (wt%)

PHBY 0 -
PHBV + BN 1 0.05
PHBY + Talc |
PHBYV : poly( 2-hydroxybutyrate- co- 8- hydroxyvalerate }
BN : boron nitride
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Fig. 1 The plot of T, as function of T, for neat PHBV
and PHBY added nucleating agent
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Fig. 2 Relative crystallinity @ of PHBY and PHBV with
nucleating agent as function of time at different temperatures
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Table 2 The effect of nucleating agent on the crystallization of PHBVs

Samgle To  Imar tin Tin AH, al tpa M
() (min) (min) (min') (V) ale)(%)
PHBY 98 1.07 1.24  0.8] 62.71 42.8
100 1.41 168 0.60 5832 38.6
102 1.90 220 0.45  67.13 38.3
164 2,17 2.51 0.40  68.43 40.8
106 2.81 3.37  0.30  66.67 8.9
PHBV-Tale 112 1.40 1.54 065  69.35 4.1
114 227  2.38 042 729 45.6
116 2.45 2.54  0.39  67.26 45.7
118 3.23  3.36  0.30  68.03 47.3
120 3.8 400 025  66.88 45.4
PHBV-BN 118 1.15 1.46 0.68  71.52 34.9
120 1.61 1.82  0.55  69.42 40.3
122 1.82 210 048  70.54 39.2
124 271 284  0.35 71.21 47.9
126 3.95 4.19  0.24  63.57 4.9

Table 3 The effect of nucleating agents on the crystallization parameters
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Fig. 3 Plots Ig{-In{1 - a{¢))}] versus Igt for

isothermal crystallization of PHBY and PHBV with

nucleating agent

of PHBVs
Sample TAT) n K(min™") KAK*}x10"* o (Jm')
PHBY 98 2.2 4.6x107" 5.3 0.030
100 2.1 2.3x107!
104 2.2 1.2x107"
106 2.0 1.1x107'
108 2.2 7.7x10°?
PHBV-Talc 1m 2.2 27x10°" 1.9 0.022
114 2.8 6.4x10°?
116 2.9 49x10°?
118 2.9 2.0x107t
120 2.8 1.4x10°2
PHBV-BN 18 2.1 3.0x107! 3.4 0.019
120 2.4 16x107"
12 2.4 1.1x107!
124 2.6 43x10°?
126 2.8 1.1x107?
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EFFECT OF NUCLEATING AGENT ON THE ISOTHERMAL
CRYSTALLIZATION KINETICS OF PHBY

YANG Huili', LIU Wanjun', WANG Zhuo’, DONG Lisong' , LIU Jingjiang'
(" State Key Laboratory of Polymer Physics and Chemistry, Changehun Institute of Applied Chemistry ,
Chinese Academy of Sciences, Changchun  130022)

(* Department of Applied Chemistry , Jilin University of Technology , Changchun  130025)

Abstract The crystallization behavior of PHBV, poly( 3-hydroxybutyrate- co-3-hydrxyvalerate } , with nucleating
agents under isothermal conditions was investigated. A differential scanning calorimeter was used to monitor the
crystallization process from the melt. During isothermal crystallization, the dependence of relative degree of
crystallinity on time was described by the Avrami equation. It has been shown that the addition of BN and Tale
causes a considerable increase in the overall crystallization rate of PHBV but does not influence the Avrami exponent
n, mechanism of nucleation and spherulite growth mode of PHBV. A little of nucleating agent will increase the
crystallization rate and decrease the fold surface free energy o, , remarkably. The effect of BN is more significant
than that of Talc.

Key words PHBY, Nucleating agent, Isothermal crystallization



