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Table 1 The abbreviation, composition and equilibrium moisture content of the second group of samples

Sample code A4P1 A6P1 A8P1 A10P1 BC/A4P1 BC/A6P1 BC/A8P1 BC/A10P1
PVA concentration (wt% ) 4 6 8 10 4 6 8 10
PVP concentration (wt% ) 1

Moisture content (wt% ) 94.2 92.5 90.0 87.3 94. 6 93.8 93.6 92.1

1.2 HRERIES RN

ZLAM (FTIR) 53 #1528 4 BE B 7E 60°C HL 25
2 T IR, 18 [ A & g EQUINOXSS #Y il B
A% 36 21 A1 O 35 A A7 0, 39 I B B
550 ~4000 cm ',

X S SRAT I 43 BT 2 B K B VA R TR,
15 60°C FL 25 T 1 5, A& 1E Bruker 24 w4 D8
B4 A gl XS A7 AL, 4@ SR Cu B8, T
PR 36 KV, ML 20 mA, 5 Hi 5 [l 10° ~60°,
FAREHE A 8 (°)/min.

FH T B B (SEM) J2 K 7K BE B2 RE
VO UR T MR, R E 4, SR I 22 Philips 23 ®] 9 XL-
30 R B T OB LS, T/ R A 20 kV.

12 VERE B 2 K 5 B K BERE D) A — E B
BROEZE 15 mm x 15 mm x 10 mm , $i7f# 100 mm x
10 mm x2 mm, Zi3 M, B2 ¢ =20 mm, 5 h =
1 mm FJBEIFER) , 7F Zwick/RoellZ005 % J7 GE#1 )
IR AIL b 0 T 4 e B R 5 B Ik 2%
R4 2 mm/min, R4 L 60% ;3 %R 10
mm/min , ] 2 V5 B 25°C ; 7F 3 B 5 /R 3¢ Kinexus
Jirg B vt AR AN I XK B MG ) R SR L I 2R R
] 5 A3 1 Hz, 7E W72 0. 01% ~ 100% {4 [ N 9

R JG [ E REAE K 0.05% , 55 R YE o 0. 01 ~
100 Hz P E 4, IR 25°C.

2 H#RE5iT

2.1 EAKERNHERMEBNIN
ERAKEERH &, THRAFERE
IR 28 10 JC v R FH 68 I B W f 2R B 5 T
FE, MR EEK BC KERFWEREWE
W, W BT A s ), PR e R AT 3 A B R T X
B BC K BEHR T 25 90% /K BF i, 15 2 i K 5 &
WA TR £F 4 2,8 55 Tk e BC FH R T K
W24 6 h RS B ik ANE v K R RS H
BE YRR BE R, BC Ay I i o R 48, R T
TR J7 B hn e mg kot B2, AR 12 h 3k 3] 58
. 38 2 R Rl T VA AR AR R A BE R, I T 4 T RN
60°C T4 J5 , & B8 e 52 Btk BIVBE i 1 4 e H:
U 7 Ak 1) 0SS B2 Ty 1) [R) B 4, 3K AR AT] 2 A
45 1 BC/ 3TN 0 Tt e 1A R AL T 4 BC ok
I T 1 5 S SRR RIS R B T g WA | T A
] FEAC VA W 4, 2 W AR R B A K EE 4519
Wit 58 5 0 1) 3 Jn o 1) A ) R (R R AT
158 I8 FHT IR AN ZR AR K v 358 S S A MG K, TGk
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A BRI 45 M TR 1 (g ~ 1) Ha] LA
BC 27 4 3 BOIR Yy o, i 3820 82 Y BC 27 4
K BLETHEATI IR LA SRR IE A A, AT LR AR 1
G m B AT LA T, BE AR 2 P g PVP/PVA T fE
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Fig. 1 SEM images of the lyophilized gels: (a ~ ¢) pure BC, (d, g) BC/A6P1, (e, h) BC/A6P2, (f, i) BC/ A6P6 with different

magnifications
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Fig. 2 IR-spectra of BC (a), BC/A6P0O (b), BC/A4P1 (c¢) and BC/A6P6 (d)

B is the enlargement of A from 1200 to 900 c¢m ~'.
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A (110) & T R AE W W 08 55, £ 5B AW
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Fig. 3 X-ray diffraction profiles for pure BC and composite xerogel vacuum dried at 60°C in (A) and (C), and lyophilized in (B) and

(D)

3(A), 3(B): a) pure BC, b) BC/A4P1, ¢) BC/A6P1, d) BC/ASPI, e) BC/AIOPL, f) PVA
3(C), 3(D): a) pure BC, b) BC/A6, ¢) BC/A6P0.5, d)BC/AGP2, ¢) BC/A6P4; f:BC/A6P6; g:PVA
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JBE 1 7 2 il B 2R G AR AR i £ R A 5
J3E 0L e 58 55 17 B 60 % N3 A% 5 4 R i, 43 ) 78 TR
25 FNRL AR R -1 A% il 2 b IOR; AF X [A] Sk 10% ~
20% 1Y 1T 55 A B A P 46 A2 8 R A AR i
R % BRSP4 T IROK A A AR LR 1,
AXREKEHUEAZS W 2.1 5. K 4(a) Fl4(b)
2T PVA B x4l A Wy e i A BC 14 i
A BRI T MR RR R . 45 R R B PVA & i
W (4 wi% ~ 10 wi% ), PVA/PVP §1 BC/
PVA/PVP 52 4 7K B 5 1) F 45 FTRL A 58 B K A
Yoy 5 B G A e, E S R e R R, AT
PVA &% F BC 43R & A /K B g 24 P RE e
i) 5O S 3 O L % e R 2R K B I B 1 2R PR RE R

L, BC 3 58 7K B e 1 g 27 Pk RE W] 1 T A B Y
PVA/PVP JKEE %, 7E PVA & &0 10% BF, BC 1
SRAT K BB He 4 5 R 3 00 S 234 F1 1287
kPa, & 45 155 55t 43 591 O 81 il 262 kPa, i fift 5it Jif 43
WK 394 F1 1140 kPa, fv M 43 54 12. 6 148
kPa. DL L5 R W] BC i 40 K £F 4 ) 2% 76 4K &
) B RAE T, M PVA & % BC 1R 2
A BRI S e SR Rl e T BC Mg R R G )
B IR 1G5 ) T A8 AR S R S e i A
.

&l 4(c) & PVP &&= XT A Y5 BC 35
REWBER ) ERe RS2 m. 45 R BoR i A i
PVP(PVP & & 5 8RR BERE 1Y 2 wi% ) J5 ,PVA/
PVP 52 45 5 I (1) 75 400 58 J3 S £ 5 A o 384, (HL
PVP Er i 4k L 10 0, 5 B RUAE 5 S0 /). AR 9 STk
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Fig. 4  Effect of PVA content on mechanical properties of

hydrogels of the PVP content 1% (a) compression stress and
modulus; (b) Stretching stress and modulus; (c¢) Effect of
PVP content on compression stress and modulus of hydrogels of

the PVA content 6%
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Fig. 5 (a) Strain dependence of storage modulus G’ at 25°C

for composite hydrogels; (b ) Angular frequency, o,
dependence of storage modulus ( G') at 25°C for composite

hydrogels
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PREPARATION AND CHARACTERIZATION OF BACTERIAL
CELLULOSE REINFORCED PVA/PVP HYDROGELS

Wen-di Li, Jian-hua Rong, Zhi-dan Lin, Xiu-ju Zhang
( Department of Material Science and Engineering , Jinan University, Guangzhou 510632)

Abstract Bacterial cellulose reinforced PVA/PVP double-network hydrogels with different PVA/PVP content
were prepared via repeated freezing and thawing method. The structure and properties of the composite
hydrogels were studied through X-ray diffraction( XRD) ,infrared spectrum( IR) ,scanning electron microscopy
(SEM) and mechanical test. SEM results showed that PVP and PVA adsorbed evenly around the BC fiber
filaments in BC/PVA/PVP hydrogels, which resulted in the fully rehydration of the composite xerogels in hot
water. XRD results showed that there were significant differences between the crystallization of heat-dried and
freeze-dried xerogel samples. The crystallization of both BC and PVA were better in heat-dried samples. In
addition , the crystallization of BC was inhibited obviously by PVP and PVA. The effect of PVP on the
crystallization of PVA in BC/PVA/PVP was similar to that in PVA/PVP hydrolgels. The mechanical test
results demonstrated that the mechanical properties of the PVP/PVA hydrogels were strongly enhanced after
being reinforced with the net of BC nanofibers. Furthermore , the content of PVP and PVA had an obvious effect
on the mechanical properties of the composites. The dynamic viscoelasticity results also showed the strengthen
effect of BC,while the elasticity of BC reinforced hydrogels decreased.

Keywords Bacterial cellulose, Poly(vinyl alcohol) , Poly( vinyl pyrrolidone) , Hydrogel, Reinforce



