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Studies on Chain Extension Modification of P (3 HB-co-4 HB) /PLA Blends
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Abstract: IPDI and TPP were selected as chain extenders to prepare modified poly (3-hydroxybutyrate-co-4-hydroxybutyrate)
[P (3 HB-co-4 HB) J/polylactic acid (PLA) blends. Capillary rheometer, electronic universal testing machine, differential scan-
ning calorimeter and scanning electron microscope were used to calculate the dasage of the chain entender and characterize
their effects of on the rheological, mechanical and crystal properties, as well as the fracture morphologies of the blends. The
results show that the compatibility of the two phases and apparent viscosity of blends are obviously improved by the chain
extenders. The optimal effect of modification was obtained at 1.5 phr IPDI and 1.0 phr TPP, at which the breaking elongation
and impact strength of the blends are 34.5%/69.6% and 89.6%/81.0% respectively. The tensile strength of the blends is in-
creased by 8.3% with 1.5 phr IPDI, slightly better then with TPP. It means that the effect of the chain extension with IPDI is
superior to that with TPP.
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Fig.1 Shear viscosity of P (3 HB-co-4 HB) /PLA against shear
rate before and after chain-extending
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Fig.2 Effect of chain-extender on the mechanical proper-
ties of P (3 HB-co-4 HB) /PLA
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Fig.3 Melting curve of P (3 HB-co-4 HB) /PLA before and
after chain-extending
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2.5 ?ﬁﬁi#}lﬂ

E 5 NP IR ER. 1PDI B’HT BEHLFE A
5(a) . (b), IPDI P
co-4 HB) % PLA E@‘éﬁﬁ%%ﬂéﬁﬁfﬁ%fimﬁzw&ﬁﬁ
RSN ™), WEiesE CAT 5 PLA M P (3 HB-co-
4 HB) MFRILIE 8o F R 5. TPP AP S ML IR 4N A
5(c) . (d) 1 (e) /R, PLA J P (3 HB-co-4 HB) {5
Ui SE I TPP SN i AE[] 5 (c) 15 TPP tufmlfi
OH & AEABXNTENE 0 SO, B R R B [ R
5(d)1; 7EE 5 () ROV IG T B T A T i oy ik 114) 28 i
] 434 Eﬁ%%ﬁﬁiﬁbﬁ%ﬁéfim& 5(e)], i
P 1470 F-B 1 S8 A5 L S i ),

Ili 0
II
(a) —N=C= 0+HOvW» — —N—(—0V¥

0 H 0

I [
(b) —N= (= 0 +HO—(C-"» —= —N—(-hnr

(©) Roar0i p{0-¢ ) —= Rane o—=r{0- ) +{)-on
el o 4o *Rmif o)

ot O) =)
oo O ol =t - )

& 5 IPDIFN TPP B9¥ $EHIERE
Fig.5 Chain extension mechanism of IPDI and TPP

() ¥ 1.0 4y TPP

APERAIN, 5l oR A IR —2 HoAP3 I 1.5
53 TPDI A1 1.0 47> TPP B}, A b Wt v o pELAS , 50135051
B N IH S, P AHAE 2 d e

(d) % 2.0 4 IPDI

(g) ¥ 2.0 43 TPP

3 & it

() YEEFIIMASES T P (3 HB-co-4 HB) /PLA
RIS IR ORI, o T H kg, Horp
IPDI SR 1.5 Oy, IR PR i
1$9§T#*H@%D¥¢ﬂi3§f#ﬁr'ﬁ I%T 34, 5%\8.300%[]
89.6%; TPP fAEdvEl 1.0 (i), Wi i
F s R T 69.6% . 81.0%, {HAL (SR EENg
A FF%. ik IPDI %f P (3 HB-co-4 HB) /PLA LRI
CEAMHACR LT TPP.

Q) BImPHE R 5, HIR YRR & i W7 s
75 Sy R R %ﬂtﬂljﬂﬂﬂ’ﬁﬂ PEWT SRR, HLP AR

T AE AR AR, 2 1 1 2k K SRR 2R A 8 57 Ay
AP T AR B A A
S 3k :

[1] Tobella L M,Bunster M, Pooley A , et al. Biosynthesis
of poly-f-hydroxyalkanoates by Sphingopyxis chilensis
S37 and Wautersia sp. PZK cultured in cellulose pulp
mill effluents containing 2, 4, 6-trichlorophenol [J].
Journal of Industrial Microbiology & Biotechnology,
2005,32(9) :397-401.

[2] Canetti M, Urso M, Sadocco P. Influence of the mor-



+ 38 ¢

[3]

(4]

[5]

[6]

phology and of the supermolecular structure on the en-
zymatic degradation of bacterial poly (3-hydroxybu-
tyrate) [J]. Polymer, 1999, 40 (10) ; 2587-2594.

Holmes P A. Applications of PHB - a microbially pro-
duced biodegradable thermoplastic [J]. Physics in Tech-
nology, 1985, 16 (1) : 32-36.

Chen Guogiang, Wu Qiong. The application of polyhy-
droxyalkanoates as tissue engineering materials[J]. Bio-
materials, 2005, 26 (33) : 6565-6578.

SRIEA XBSEHE. AW R RS IS I - R 2
STRMR D], morTEdl, 1994,3 (1) - 1-7.

Woo S I,Kim B O,Jun H S,et al. Polymerization of

aqueous lactic acid to prepare high molecular weight

(7]

[8]

(9]

AEHEAREEE H278 F20

poly (lactic acid) by chain-extending with hexamethylene
diisocyanate [J]. Polymer Bulletin, 1995, 35(4) : 415
421.

Zhu Z Y, Dakwa P, Tapadia P, et al. Rheological charac-
terization of flow and crystallization behavior of micro-
bial synthesized poly (3-hydroxybutyrate-co-4-hydroxy-
butyrate) [J]. Macromolecules , 2003 , 36 (13) : 4891—
4897.
AR B R, REBEREE (M), Jbat b1
Ak R, 1996.
B3 vl WHERERTER IR PR O R (1], h
9k, 2009, 23 (9) : 7-11.

RIEHRIE: A%

(E#% 20 W)

X BAEREREA TS, SRR B I N AR o 23
Bl 5590, XUE RE T 7 BIGR M WROERE ok, R
A, 24 h JERAMBORA 92.33%, HoH LR UG RR A

3 HiGH

[t 11.68%, LA TEREIL, 20 BCR 2.

S 3Bk :

(1]

(2]

[3]

(4]
[5]

[6]

Zhang J,Sun L D, Jiang X C,et al. Shape evolution of
one-dimensional single-crystalline ZnO nanostructures in
a microemulsion system[J]. Crystal Growth & Design,
2004,4(2) :309-313.

75 . RPVIEER AR [T, D)1 Al T 4
il,2002,5(2) : 17-20.

Xu Qun, Han Buxing, Yan Haike. Effect of cosolvents on
the precipitation polymerization of acrylic acid in super-
critical carbon dioxide[J]. Polymer,2001,42(4) : 1369—
1373.

e ORI (1], 2R}, 1999, 28 (2) :25-28.

X B, BDUK, BEH M, 5. B ORI P SU WER oE
(3], A T2k ,2006 (12) : 39-40.

gk B R A B i kR BUIR B s 1], B R
2010(17) :26-29.

[7]

[8]

(9]

[10]

[11]

[12]

Liu Guojun, Yang Husheng, Zhou Jiayun. Preparation of
magnetic microspheres from water-in-oil emulsion stabi-
lized by block copolymer dispersant[J]. Biomacro-
molecules, 2005, 6 (3) : 1280-1288.

Maxwell I D. Solsperse hyperdispersant for paints[J].
Paint Ink Int, 1996, 9(6) : 11.

Hou Yao Yong. Preparation of highly dispersed and stabi-
lized aqueous 0-Al,O; and nono-SiC single-phase (and
mixed) suspensions [J]. Adv Sci Techol, 1999, 14B(2) :
363-375.

Lux F. Poly (2-hydroxyethylmethacrylate-co-styrene-4-
sulfonic acid, sodium salt) : A versatile hyperdispersant
system for controlling the size of conducting polymer
particles[J]. Synthetic Metals, 1999, 102 (1/2/3) : 1190
1193.

s, ez, #utk. movHBEiM]. B2 H
R iR, 2000.

FEAFRE, XIS, B, 55 REW 0 G ik BE o
AN HOHLIR BRI 5T T s (7). I dbqk1s, 2004 (4) : 12—

16.
R AR



