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0.2 pm FLA2 AR M 9 20 B ok i o 08 DR 35 = 1Y
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1,344 B ( PA) ) DMF i .

# 250 mg MWNTs 5 PA 1) DMF 3% W0 A S
i, #E S, F130°C T A 60 he ¥R 1% %= -,
REYHERZET KR, £ 0.2 pm L2 8 R W
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TDI .2 ¥ 1 50 78 3 i PR & 51 R B AL A, 78
HOR T B 4615 %) PUR/MWNTs B 458K,

1.4 PRgEm R
ZIAMEIE R FTIR AR, KBr & A3 il A
$r =G BOL WK 632.8 nm, P % 4.3

mW;

XPS 3 : 540, R 14,0 kV, TR 300 W, il
fi£ 93.9 eV, R /1] PHI - MATLAB #0447 804 23
BT, LA Cls =284.6 eV MILUESEIT45 5 RERLIE

P AR PEREE GB/T 528 — 1998 ik, L kE Jy WE 4%
w4 5
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2.1 PEG #= PE #] 3Kk 9 4] & 5 & AE
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PEG i R I Ak 5 1y A& Ak S /i 5 A9 FTIR 335 &
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A 45 R 5 16, 1278 em - 4k H—ONO, B X i 45
RSN . —OH XF (4 3 404 em &b 9 55 1
B A 455 Bk Bl W 55, F B—OH B 28 3 4 7 1k
H—ONO,, HIFHE5¢ 2 % 4k, X i MWNTs 2 5
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IR % EI A HE, 76 PEGN, A9 FTIR % h HHEL T 2 108
cmilﬂ‘ﬁ‘@ﬂ/‘J—Nz g, 1 5ok 1629 em Ak X R
[—ONO, ) AN X FR A 4 41 2y 068 BH (88 0 55 , UF B —N,
FE A R B e 5] PEG A9 35358
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Kl 3 5y MWNTs, PEG-MWNTs, PE-MWNTs (7
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FROWAT B A W 0 W R AL BB MWNTSs X A
1708 15711193 em ' 25 4b ty S04 G %055 B9 1 i
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em AL HERERILF h C—O0 W, T ATk [ F MWNTSs
5t i AR B AL T A B R BRIE A . 1571 em ™
Ib g MWNTs 7S JCERH C—C (9 45 98 shid . 3434
em ' Hb R MWNTs H BT I [ 7K 43 B9 —OH W i i
PEG-MWNTs Y FTIR 3% [ 1, 3434 cm ' &b f 16 %of
BT PEG 1 —OH B9 45 9% 31, 2921 em ™' b X )i
—CH, B 2 8, 1122 em ™ &b B XS B T-C—0
B 45 3% 3h, 3 B MWNTs 26 I/ 1% 3 b 7 PEG.
PE-MWNTsf FTIR % [ 1, 3 434 cm A fi4 i X 7
T PE '—OH (45 5,2 923 em” ' 4% 1 —CH,
HICAR IR BN, 1116 cm ™ AR AYIEXT B T €—0 B
4R 5N, I MWNTs R L T PE,
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B FE G TEE R, fE MWNTs 1947263, 1590
em b s A B i A X O, i MWNTSs S 76
B sp oA i B S5 T 4R 37 A2, 1326 em ™ Ak X
£ W WS4 DUl MWNTs S JE 3R i ¥ s sp’ 224k 19 C
JR e 3 AR Y B L3 R B A
MWNTs J&, NTCHEFR A LL sp” 2240 C J5 1% i 4
X, e Ak sp’ ZRAG I C JRT, sp’ 2R AL AT sp
ZRAk Ve Ry T AR 22 L3

7E PEG-MWNTs 472 63 % 14 1, 1326 em

Jib U F AR T L R 1000 ~1430 em ™, 1570 em ' 4b
W AR A3 L 1500 ~1700 em ', HIE TS C R
THI sp 2Rk T sp Z Ak Y W WA TR E L 6. 09
X+ MWNTs, % HAE N 1.97, £H] PEG fI5| A F
T MWNTs 4589 (3R . B 4 38 0] & i, 78 i
He1590 em ™ AREY sp’ A ALIERTT (1604 em ) H B
T—ANJB g, ZIERFR A DI, 25 MWNTs 26 45 74
ToIP BB B ), A S UL B X SRS R R
M, PEG 18 i 2 d 5 MWNTs 26 0% 4. LR EE
B 7R M PE-MWNTSs B9 $7 2 6 1% 5% & nl A1, PE
38 3 A B 5 MW NTs 26 T 3% 32 .

3
2
900 llIOO 13I00 ]5IOO 1700 1192)0
WL/ om-1
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2.2.3 XPS ®(1E

K5 /8t MWNTs ,PEG-MWNTs PE-MWNTs [7
XPS i1 . mE 5 AL MWNTs H O1s Bl B 1 45
GREY 5 B D, TH A O0/C R AN Sk
0.02, #7¥% PEG-MWNTs 43 € .0 N 4LA%, i A~
% I8 H, W XPS 3 E U a5 5] C 5 94.21%, 0
Hi4.97% , N 5 0.82%, B O/C J&F/ 5t i &
0.053. X R EH T PEG M5 AFFE. REE, M
PE-MWNTs 9 XPS i & v o] 3F 55 15 2] C
89.85%,0 1§ 6.40% , N 5§ 3.75% , ) MWNTs 3% I
B O/C IR A% m 0.02 #2753 0.071, X 2H
T PE Y5 AJrEL.
2.3 PUR/MWNTs & #Atagtns & 24

% 6 7% 2l PUR J2 MWNTs JFifE 20800 0. 1%
B PUR 1) DSC #h £k, &l 6 nJ %1, 4li PUR 7£ 50 C
FRFIE A — A~ 9 R A W A0, S PUR R Be Tl 45 s 1)
R, WNT 0. 1% K& MWNTs A9 PUR 7¢
57.5 CBHIT A — > T B 0 o s il e P e . P
IR b B ) R B B AL R AR L X W] 46 PUR
FIM T 0.1% KMBHi MWNTs ) PUR A BZ 5%
BOR RRAR L b 73 25, T8OM 43 B S5 R 35 2%

MEIM T 0.1% PEG-MWNTs ) PUR &) DSC
M4 T, 76 63 .1 °C BT A 98 K 1 B B fL i I il 0 4
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RABM ) MWNTs %f PUR $K6 BEf3oAH 43 85 91 %

AR BH Y B, B IS A MWNTSs 2% 1 /0 32
HR B T Y sE AR AE L, ERTAR A MR B A
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MWNTs J&, PUR fgH7fi Mg 3915 81 T3 K2 .
M MWNTs JF 0800 0. 1% I}, A X5 T 4l PUR, ¥
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167.0% .127.3%

32
(o]

28 1
- ﬁ/
%M
H
Em

165

003 012 016
mw&ﬁgﬁﬁ/%
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i 4 2 1 R I L 2 K R A R R L T MWNTs
I A TR 4285 T PUR A 7 (e 56k B 01 b7 4 i1 4 o5,
X2 P O TR 2 3 A A4 SR — 5 T, MWNTs
76 PUR JEK R 2] T Wy BEAS BRSO 1R . 244k
FZ BN I FH I, 3k 26 ) P AT G N IR RE =
KA VAVEIL AR, JF ] BH 1R 5 Rk AR S0 RN BT DA A9 B
JEE, ARG B AT B B0, R Sk MWNTs 5
5 PUR Y286 R0, BE B0 FH B8 Oy Bk 3 50— 5 T,
MWNTs 895 A5 PUR R 43 25 25 #4915 21 B . 2
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STUDY ON IN SITU MODIFICATION OF PUR WITH CARBON NANOTUBES
Wang Guojian'”, Liu Yuedong’
(1.Key Laboratory of Advanced Civil Engineering Materials, Ministry of Education, Shanghai 200092, China;
2. School of Materials Science and Engineering, Tongji University, Shanghai 200092, China)

ABSTRACT Hydroxyl functionalized multi-walled carbon nanotubes( MWNTSs) were prepared through the introduction of poly
(ethyl glycol) ( PEG) or pentaerythritol( PE) onto the surface of MW NTs by means of azidization. PUR/MWNTSs composites were pre—
pared by in situ polymerization, in which hydroxyl functionalized MWNTs participated in the polymerization of PUR. The structures of
the interim productions and the ultima productions were characterized by FTIR, Raman spectra, XPS and DSC. The results showed that
the mechanical properties of PUR/MWNTs composites prepared with modified MWNTs enhanced evidently. When the unmodified
MW NTs, modified MWNTs with PEG and modified MWNTs with PE of 0. 1% were added, the tensile strength of PUR was increased
by 64.2% , 80.2% , 85.5%, and the breaking elongation was increased by 108.4% , 167.0% , 127.3% respectively.

KEYWORDS azidization, carbon nanotube, poly( ethyl glycol) , pentaerythritol, polyurethane
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