¥ 1H
2006 % 2 A

I S

ACTA POLYMERICA SINICA

2
=S No. 1
Feb., 2006

PEG B R Z _EBEAREREMSEENRE

Lok ERET

# B FEFE

AHE

(REBTREHBESHFEABRERAERE RN 430070)

i OE BERASTHEERZ_MSEARERRALLE H& THRREBRILEY PA-g-PEC.IFRT
FREE AL RYEN UV-Vis MOMAH AR EERER RS FEMERZ B (PEC) # BB AR SR
#AFE PAn-g-PEG ¥ PEG SEEX KIER A R ATIRR A EY BRI M AURERERFRE L T L RERF
&, s ENT 2 HEYAAHIES B W, I AR PEG S B M 80 4 525" - B M7 A USSR W
PEG 4 B2 I FE #01% L, PAn-g-PEG RETE L RR E R K HE MR R HFERBE R R FERN SRE ST AN

B

SHES FEEM(PAn) LA H & 9,35
R M, R SR AT A R, E SR
AR RS AREY S E
FEENE BREREMIEX SRSBRHE
EEMAR,EBE —-RAEAE, BN TRE,
M EEME TR, 8T H5#E PAn BIE
eI TH, AMIAERETREIREER
PA' #& & PAn OE SRR T (HR7E PAn
MERRBEF L3 AT BEEERY 7,9t
B THYHYERD. KBEE FRZZE
(PEO) RN AEALE AYHEETF ESHS
BB FEaRERERBmED, EHin R
PEG 5 PAn BB KMIFRHE S & 68, K7 PEG BiE
B PAn, EWEAFKE EVHENE T-8BT
BEESSEE" I, Kang 925 4 4E
SREHRTE, B NGB H AT PEG
K PAn B Y. TR S BB EEE o
PAn 5B E 2B TEK P ILEAS B T KE M PAn-E
HLHHLREY .

AR SEEEERRSHEERL E
SRR EF R (o-PEGAPE) X B EEH S HR I
B EY PAn-g-PEG .84 R T PEG $8 B X PAn-g-
PEG &# 5 e, R AR YR A #H 4
B, EIHRT PECHEENTERKE ., B8E
FABHNSERBS T, T EERERE X#
B

X@iE FEE, BZ_oH, BEARY, FEH, REKR

1 LRI

1.1 EERHA

A (FEEHER LBAFRAMLA), 2
ek WEEBREEERESETKEPRFR
B FEERZ M E A EEBE(o-PEGAPE, K
tH PEG 4 Bt 1< B ( Moo 39 07 400, BR3E 5 7MTBH) ,
AflL ZBAKAEBEF KRN RS
o, LA .
1.2 PAn-g-PEG BN H&

M E LB M & PAn-g-PEG, LB K
R LE 1. OCEGMBMHER KRG T, EEE
0-PEGAPE f | mol/L 3L ER VA 1) = D IR i A
(NH,),5,0, B BBRRG, FlEER AR 218
N An MEBRER RN 24h . BRE HER
FRERZEERZSTXRREET BRKACE
MAE SRR FEMNA LY  EB KD,
EWCEESTR UL EIERABEBRE PAn-g-
PEG HEBY AMAKVIHEBRERI LB R
LB A o-PEGAPE B H 5 An RO L, 18
Fi4H B R Wl PAn-g-PEG 5%y .
1.3 HH¥RIE

FH % Nicolet 24 60-SXB & FT-IR Yt {{
i PAn-g-PEG £ B H R4 400, &R A KBr
FE A5 10 4% s FRJU B3 Al 20 B 38 B UV-1600 3
Sh-W] D43 56 ¢ 3 i, PAn-g-PEG LYK N-
PR 5 Wtk s s ) NLP ) 5 9B, B 48 IR L Y 3

* 2004-08-30 W F5 ,2004-11-28 17 ; ER ERBEELTHT A (B4 S 29904005) #» 8 L A, E-mail ; guanjg @ mail . whut . edu. cn



13 oS PECHERINBL _MENEERENSHEEBENEW 93

FI%E PE-2400 [ B CHN T & S Hr{ il &
PAn-g-PEG X B C.H.N S &; HAR

[N] x + _ nx
m=6y+(9+2n)xﬂ][E0}% “(a+)x+y %

100%{x,y EXAE DTBEXEHRERLE

O

NH,

CH,CH,(OCH,CH,),0CH,

(—CH,CH,O0—) /R A A &B([E0]%).

Fi H & Hitachi H-600 7347 2V #& 5 2+ B SE
WL HL B M M O AR 254 , N el B O 100 kv LR
B4 W 2 A R F PAn-g-PEG B DMSO Hi/K7E
B LCRERNERET TREE.
{(NH,);5,05

OO

O(CH,CH,0),CH,CH,0CH,

Fig.1 The synthetic route of comb-shape grafting copolymer PAn- g-PEG
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Fig. 2 FTIR spectrum of grafled copolymer PAn- g-PEG
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Fig. 3 UV-Visible spectra of undoped copolymers PAn-g-PEG
[EO]% :a) 0% ; b) 31.2% 3 ¢) 42.9%; d) 52.2%
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Table 1 The solubility of undoped PAn-g-PEG with different

compositions in various solvents”

[E0]%

Mepeg NMP DMF DMSO THF 0,0
(%)

400 31.2 8 ] 3 PS s

400 42.9 5 S S PS PS

400 52.2 s 5 3 5 PS

1000 4.2 ] S S S 8

1000 48.6 8 3 3 s $

* 8; soluble {a = 50%); PS: partially soluble (0<a<50%); IS:
insoluble (a= 0)
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Fig.4 TEM images of the doped PAn-g-PEG with (a)[EC]% of
42.9% and Mpg; of 400 in DMSO: (b)[EO1% of 52.2% and
Mopgpe of 400 in DMSO; () [EQ]% of 48.6% and Mpg of 1 000 in

water
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Fig. 5 TG curves of PAn (a) and PAn-g-PEG with [E0]% of (b}
31.2% and (e} 42.9%
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Fig. 6 Influence of [EQ] % on electronic conductivity for PAn- g-PEG

al room lemperature
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EFFECT OF PEG SEGMENTS ON THE MICROSTRUCTURE AND PROPERTIES OF
POLY(ETHYLENE GLYCOL)-GRAFTED POLYANILINE

MA Huiru, GUAN Jianguo, LIU Na, LU Guojun, YUAN Runzhang
( State Key Lab of Advanced Technology for Materials Synthesis and Processing , Wuhan university of Technology, Wuhan 430070}

Abstract  The comb-shaped copolymers PAn-g-PEG were prepared by chemical oxidation copolymerization of
aniline and methoxyl poly( ethylene glycol) o-aminophenyl ether.The UV-visible spectra, microstructures , thermal
stabilities, solubility and film-forming properties of the copolymers were investigated as functions of side-chain
poly (ethylene glycol) (PEG) segments. The resulis show that when the PEG segments length or its content in the
grafted copolymers are increased, the solubility and film-forming property of PAn-g-PEG improve remarkably , and
the electrical conductivity decreases slowly , while the thermal stability becomes worse. TEM images indicate that the
copolymers exhibit microphase separation and morphology change from the “sea-island” mode to the “ bicontinuous”
one with increasing the length or content of the PEG segments. A soft and smooth conducting polymeric film can be
directly obtained by casting the stable aqueous dispersion of PAn-g-PEG, which becomes water-soluble when the
PEG segments length or content are increased.

Key words Polyaniline, Poly(ethylene glycol), Grafting copolymer, Solubility, Processability



