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Biodegradability of P(3HB-co-4HB)/PBS Blends in the Lipase Solution

SUNBing-xinl, HAN Chun-yangl, LUO Si*, GUO Yingl, CHUAI Cheng—zhi2

(1.Shenyang Agricultural University, Shenyang 110866, China;
2.Tianjin University of Science and Technology, Tianjin 300222, China)

ABSTRACT: The work aims to research the biodegradability of P(3HB-co-4HB)/PBS blends in the lipase solution.
P(3HB-co-4HB)/PBS blends were placed in the lipase solution for experiments on enzymolysis. Biodegradability of the
blends was analyzed by means of weight loss rate, scanning electron microscopy (SEM), X-ray diffraction (X-RD) and
polarizing microscope (POM). The weight loss rate and SEM analysis showed that the lipase degradation effect on
P(3HB-co-4HB) was not obvious, while such effect on PBS was more significant. XRD analysis showed that the intensity
of the blends’ crystal diffraction peak at 19.9° and 22.7° decreased with the enzymolysis time, which indicated that the
main degraded component was PBS. The POM results showed that the spherulite morphology of P(3HB-co-4HB) before
and after enzymolysis was basically unchanged. The enzymic hydrolysis of PBS ester bond is relatively easy, while the
hydrolysis of P(3HB-co-4HB) ester bond is difficult. PBS is preferentially degraded in the P(3HB-co-4HB)/PBS blends in
the lipase solution. Moreover, there is no selectivity on the crystal area and amorphous area of materials during enzymatic
degradation of lipase.
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Fig.2 SEM photographs of P(3HB-co-4HB) and blends before
and after enzymatic biodegradation
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Fig.3 X-RD diagrams of P(3HB-co-4HB)/PBS (50:50) before
and after enzymatic degradation

TE PBS HYK A AR S g, CL2 A BATRL
A 7K A T2 2 DU AR (R b g 75 2, TRl ) = 2 LA
TG f 1 7 2R B A 5 U R X A X 5L
TR PE AN, (FR i G A OR R B I A Py A it X
ARSI . WE5EH, B50 A RIS, b
I P 3 e T [0 % S A DB AR A 2 T, I A
ifp I I AT DL S R AR R X TR S R A SR R
T Z AR 2 B R U T A X A ) o DX
X BA EPEPERIZ5E

2.4 FEMBERBPMAEEIERANEN

4l P(3HB-co-4HB)7E /I I il 7 0 HH Bt s o %
it 7d 5 28 d JE M mEIE A ULIE 4. N 4 T LA
|, P(3HB-co-4HB)7E i 28 d J5 SR AT %5 B i 1Y
ARG, 5 R AR A LU AR Bk A 1Y
TEASFEARAAE . (e B8R E— 25 R WA L7 A i



. 80 - 1 3% T &

2016 4F 11 A

VAR T B i i 1 AR TR ok, L AR A ) SEE A BB
FIR) JSE 2 AR 5 ek £ R )N, DR I Pk i L —
ol sy 5 i e T B A 0 20, B el R S LR SE AL
TR BRI 2 R B AR A TR R S5, P
(LT A4 A BRI AN 22 52 B A T B B2
T A Ao A R A AP I 3R A O S AR AN

b BT dfE c [%f#48 dJs

P4 P(3HB-co-4HB)TE NI EA W FF A AT s RO BR LS
Fig.4 Optical photographs of P(3HB-co-4HB) before and
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