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1.1 &

B ¥ PEG400 .18 =B B FEH (R F(TA)
+IEB(STHE 2 I NEERERENAIZS
WHANAEEEMN ZFEMA . MARLER, TN
REE . EESHEPT 150CKR 45 min, ¥ K
BHIZIERN EEYERPT YR THER W
H0,20% ,40% ,60% ,80% , 100% 19 414 i {1k 4
S BIFEA RN WLD, WI2, Wi4, WL6, WL8, WLI10. i
EPHEE BEETEE S IREM TR E .
1.2 AEBERESRETIBEENEE

TEHEHET A 50 mL BB, i1 A w4k is
Sg, TS g REENALSTEHER. MAMRL
R=ZWZHER(0.06 g ) MEBEE2.4-—_REME
(REMEAR L0, BHF 2 un ZEFRGH5
EREITEC R KR RENRZEE L, LT
Tt 2 h(BAENOC), B HEHERER
ToHMESTERTHEER SR 0,20%,
40% ,60% ,80% , 100 % K 16 ¥ B B B # &5 2 51
F 4K WPO,WP2, WP4, WP6, WP8, WPI10.
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WAL LS BT A KBr 8 A 3, DK WAL



810

[T

:f_':

¥ # 2003 4E

VB TREG(REL 0.5 wB) R TEHA E,3#
TE Nicolet Magna IR-550 748 37 M- 75 41 4h 6 1% X
Bl EAR N T

1.4 REEETIBREZNNRS

1.4.1 REARCBEMEEKSENRE W
REEH L 1 mm 8,10 mm §,20 mm KK FE
BER, ESOCETHATTE 24 b, FRUEHE
MFE W, BRERBEARE, #A 20 ol AN
REAHRZ. SR 20 FHRHEM .48 h 5, Bl
FHAR EOCANMTITHI L FABNERE . K
SOCHEZHMAP TR 24 h HRUAFENBAE
B W RETAHTEXBKERNERSR D

W,
D:ﬁxlm%

1.42 BAYTHERE _SEKENMHE

# 1 mm ER AR 20 mm x 20 mm BIEH
B RARENSUSHELHEEK |, 9K 4, 5.8
RERAEBEAEER D, EERTEM 24 h
B, ARAKER TR EENERNG, RS
HK |, AR 4 . UFRXHAEEIHFEM _RHFK
B S:

S =

1.5 BRESHF

FE 5 [ A5 3 (TGA) B £R 7 Pyris 1 TGA R
AU ERG HFREBEAI10 mg, MKBEENER
F 900°C, FHRME E N 10 K/min, LB ANBETS
.
1.6
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BiIAHEBRS LR AEFEEE OISR,
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R = Gb(wa)lab(dry)
1.7 RFEEFERE(SEM)
HHSTERE RS R, RS %A
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TARKTERER 10 mm B)/pE AR IH{ES
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THR24 b FHAFHER W, AEHEFERA
FERRLZNBER(pH=7.4)8 20 mL REF,
EFICHERKE Y. SR 24 h HH —-KE
w.ER—B B - ARKERETERE
RS HFHEAENEE W, . AR EE
SOCHEZHBAPTR 24 b, FEAFNTE
W, R4 T A B KK & (Water intake) 1
F 4 H & O 4 ( Remaining weight) :

W, - W

Water intake = —————2 » 100%
Wiy
Wdl’!

v, x 100%

Remaining weight =

2 ZR5iTie

2.1 HEsTEAMER
MERBLRAEREERNETEEMAN
4.8~10.4 mmol/L"” HAE R TEHAEER, B
hETTHENEEERRHEE (R ), B8 7
BB L EEERFESHOTTHTREARNRS
BHEER SREAMBETHRESREEHEX

RUEEP(RER D), MEFRERFMERR

RGP RE™

Table 1 Acid value and hydroxyl value of liquefaction mixture

Code

Acid value (mmolfg) 0.0415 0.055 0.035 0.009 0.016 0.023
Hydroxyl value(mmol/g) 8.15 7.94 7.62 7.15 7.01 6.86

W0 WLZ WI4 WL6 WL8 WLI0D

ATHEAHERENAYEREEREHSH,
HYERSBEEANTERXRY  HB2EAE
BREESHHEDEB MR KESLELEE
FLAR ST F 4, A i 55 TR B AR B TRURE 1o 8 4 B
T HEBRLI MM EESEBELSHES
R FHEBE TR MRS, M, ™ E
B 3F 2 PR AL B 2R 1™ T £ A S 0 0 W Ak SR
T TR BEAETEMRIMER P HBE R
FF| 1730 con " AEFIBEBREEWE (E 1) IR EE A K
ZYHHBETHEXEREORR RN, X RER
PraEMMEIARNB. AN BERREN
BRI AR
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Scheme 1 The structure of tannin
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Fig. 1 IR spectra of liquefaction of WL6 and WL1Q
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Fig. 2 FEffect of tannin content on tensile strength{ s} )
of filns
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Fig- 3  Effect of tannin comtent on Young' s modules{ E)
of films
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Fig. 4 Effect of tannin content on breaking elongation{ ¢, )

of films
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Fig. 5 Effect of tannin content on water resistivity ( R)

of films
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Fig. 6 Effect of tannin content on gel percent and

swelling ratio
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%0 19 2 1R IR B (percent DT) B KK EHEEBE
(T )04 8 FF 4 8 8 B (IPDT) B W 1), i
F2aEH BEATERENONM, AREEHR
AHHABEBEMIPDTEEARE . SR TEAN
60% Bt , WP6 B IPDT {Hik B8 KMl .

Table 2 Data obtained from TGA scans for films

Code To(TC) Tia{T) Tyue (L) T..(T) IPDT(T)

WPO 40 156 305 295 317
wP2 43 20 317 305 3s5
WP4 58 216 317 310 357
WPS 262 329 322 375
WP8 68 244 325 318 362
WP10 76 251 330 321 366

WP6 (4 R B KB 44 4 T80 (E

7, B—HRRAET 80 ~23C, X RER
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il E T op g
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Fig. 7 TGA thermogram for film of WP6
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Fig. 8 SEM photographs of the sections of the films { x 1.00K)
a) WPO; b) WP2; ¢) WP4; d) WP6; ¢} WP8; f) WP10
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Fig. 9 Degradation curves of films in buffered media
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Fig. 10 Water intake curves of films in buffered media
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APPLICATION OF TANNIN AND STARCH AS CROSSLINKER IN
MODIFICATION OF POLYURETHANE

GE Jinjie, WU Rui, SHI Xinghai, LIU Y¥ingjun, WANG Min
{ The Key Laboratory of Molecular Engineering of Polymers, Department of Macromolecular Science , Fudan University , Shanghai 200433 )

Abstract A series of casting films of starch and tannin-based polyurethane were prepared and the effect of tannin
and starch amounts on the properties of polyurethane was investigated . It was found that when tannin was added , the
thermal behavior and mechanical properties of films were improved, especially when the content of tannin reached
60% (weight percent in biomass) ,tannin and the network of starch-based polyurethane interpenetrated and showed
good miscibility. Its integral procedural decomposition temperatare ( IPDT) was 375%C, its tensile strength and
Young’ s modulus were 51.9 MPa and 308.4 MPa, respectively. The results indicated that tannin had great effect on
the density of crosslinking, miscibility of components and the morphology of starch polyurethane . The degradation test
in phosphate buffer solutions showed that tannin could adjust the speed of starch polyurethane degradation,to some
extent .

Key words Polyurethane, Tannin, Starch, Crosslinker



