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Preparation and Characterization of Polyvinyl Alcohol/PHBHHx Composite Material

ZHOU Jiao, WEI Yan-xia, MA Xiao-jun
(Tianjin University of Science & Technology, Tianjin 300222, China)

ABSTRACT: To prepare a new kind of degradable green environmental protection material with polyvinyl alcohol (PVA)
and PHBHHx as the substrate. PVA/PHBHHX blend membranes were prepared by solution and mixing method. The prop-
erties of the membranes were analyzed by mechanical properties, scanning electron microscopy, X-ray diffraction, oxygen
permeation, thermogravimetric analysis and biodegradability. When the mass ratio was 2 : 1, the fracture surface of the
blend membranes was dense and the compatibility was very good. Compared with pure PHBHHx membranes, PVA/

PHBHHx blend membranes had better mechanical and oxygen resistance properties, and the processing window of the
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blend membrane became wider. They can be widely applied in the field of biodegradable packaging materials.
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R, WA 17-99, FiE4r%0>91.5%, 1l
P =R W Ry A BR A W] ; PHBHHx, HH ¥y &t
R 11%, HZK Kaneka 24 ] o
1.2 BZEEE/PHBH £EENESIETE

PR 24 PHBHHx 768 T146 110 CF
T4 2 ho ¥R i LAY PVA Al PHBHHx (G5 i
Jy3g, EEEAMA14,1:2,1:1,2:1,4:1,
DA K 4l B8 2 )B4l PHBHHx, 23 9ich 1-4, 1-2,
1-1, 2-1, 4-1, PVA, PHBHHx) ¥ T 50 mL =3
LR, LA 1000 r/min 455 8 /4 71 0P 28 0 T2 1
R W WA SRR BRI OIRFTat, &
TR E, & 108 KRR 24 h, HIEFIIE L 5E R,
P T, A B S TRF T 50 CF T 24 h,
PLOR UV 7 5% B o it 0 BUIR T 2%, e 2 JE i) J2
4 65~80 pm.
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2) X ST, R H ARS8 B A R Y
D/max-2500 % X JFAFHHY, EHEN 40 kV, Cu
U, Ko fE5HE, 20 JEHH 5°~80°,

3) E T R ] i gt S 3 A R 2
PR RS TG209 R AT A, FHRJE Y
0~600 'C, FHEHEZH 10 ‘C/min,

4) BH M. RAHE Brugger Feinme-
chanik Gmbh A & 7=y #15 4 GDP-C 35S MK
1L, HR4E GB/T 1038—2008M", 43 ik bl i B 12 2
120 mm W EIJE, SRR 22 k0 i, Sl B s i
[E] 2% 5 min,
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XTEG S BRI I T A, F 9 S I R e P
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h3369 W F T REM R I AL . WA GB/T
1040.3—2006'"1, MK EAREE R 50 mm, $i7 58 B
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(Y IR B AN 21 PHBHHx #A5% o 7E mpya/mpupunx A 1 1 4
IF, RS AL i B fie /)N, BEAE 3R M A
e, VR B Y PR SR R IR I O, 41 A S AR A
58 24l PHBHHx A 2 152, 238 T4 PVA ik,
B mpya/mpyprax N 2 0 1 B, BB RS K 32 3 R T
SR, HMrR MR, RUIYARAZ B8 1 hr
Jimt, BA RAFR R

R1 RZWEE2/PHBHHx LR IR B9 HL 5% B MM R K E
Tab.1 Tensile strength and elongation at break of poly-
vinyl alcohol/PHBHHXx blend membranes

A PSR E/MPa WA /%
PHBHHx 10.21 13.82

1-4 4.39 19.52

1-2 8.92 27.92

1-1 12.66 266.04

2-1 21.18 219.59

4-1 26.43 155.62

PVA 27.52 212.59
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P, X R PIHE TE MU B T B A A S, 5 e
PRI AL A —B Y mpva/mpupune A 4 0 1 B,
W TR KRR, H AN [R) /N BRI B B, X PT RE 2 PR
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Fig.1 SEM of polyvinyl alcohol /PHBHHx blend membranes
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Fig.2 X-ray diffraction diagram of polyvinyl alco-
hol/PHBHHxblend membranes

A 2 ARG, XHR PHBHHX [9(020)F1(110) 5%
TS5, 24 mpya/mpusuns N 1 0 4 B, 13.4°F1 16.8°4b 1)
fir G g e sg , X KRR INE = PVA R IE
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W T FL T 245 4 iR o /L, TR IR A 45 A8 T s . Ik
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Fig.3 Oxygen permeation of polyvinyl alcohol/PHBHHX
blend membranes
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Fig.4 TG and DTG curves of polyvinyl alcohol/PHBHHX
blend membranes
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Fig.5 Rate of the degradation of polyvinyl alcohol/PHBHHx
blend membranes
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