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M X OBERARERGREMROEER/H L (PAVMMT)REAXESHNER
SR IBERGO B RERS FREANBRERE THABEZ P, AT BH — R E
SEORER/ BRERDBRIEE GW 852 X-HEMH (XRD), it L H4L 4 (FT-IR),
ERS R ENRL R EEME RO TFAEIRSFRMFHRGT T RE, S RENA,
90% Ll LR RERN G THEBARBRLI O EPE. & FTRERS FRESHEOAKSH
ER, REZUMRALS TRUNSFE. SRREXRGERN ES PAROUEER . G X8
I RETRUOEH KN, RRER SR RS LR,

XA FRE NERENS EERS

2 4 (intercalative polymerization) RIEW R ENERREL RTINS L E
RIALBRZE, ATIBBITH/HHIRERE S . X TV S INEERE % RRih K, &
B SRAMAY, Rty REAWSAHERRNEREN, TALSHEESLTHTR
o, B Ew E AT R R S F VS TR TR ERRATNE S, AR TE%
12 5 & W (intercalated composite) LLET BT B ¥ 68 iy F 00 B S Y B3 e, B mbns,
EREGSENEAREMES R, AHMARE AT ARHNSEL FEA SR
RENAMR, BAMLRXTIRESY/ TV YEARRBLMKEE S WHTR SRk
BENHZTEEHXE. — LU RSWELHERDBE A T ERY F 02,
polyaniline/ MoO,'"), polyaniline/ HUQ, PO, 2!, polyaniline/ V,05!*, polypyrrol/mordenites,
polythiophene/mordenites®!4) . i ZAHRV Ay H 018 B ¥ 8k 0 B W3E4R5E, & polypyrrole/
mica-type silicate K BUIH, 45 (o ) ) 5FE F 1 (o DM ER B S RNE F B ( oyl
o YATRGE 107, 25 PAn/MoO,; B &W1E 688 7 i i b 49 B AR B, b Yo 25 B 700 W) it #
MABAER BRETARSHES RN TG, F 21 XS HWAMEEN B Y &R
Bl WA 3k 5 T BB R .

A3 % F F B 1 (montmorillonite, MMT)4F % d: 4k, S HEER I, S8+
BEFMTFRA: (DFRER—FFXRT Y, 2 i ik 8 0 5 R4 8 AR TR R
—HERGH, BEEN AR TR FIH. FARB LTS, Ak
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5yl i3 BT BAA R K LA 2, T H i TR LS H R R RG], TER E 6
B RERHRRE". (OMMT B—#ARARAEROEEEE, BmsEARZR
MERAEHESTURBEEANEN OFRLE—FH _FHFHBREH, 54
HAREZE, S RMNEHENF AEREGI KRS, XM T ERMENESIERAR
AVELAEE MM T=RAFH I EERRR, B0 T EFRAT. SR_RETRHE
L Jo L T, AP N SR A TRMEE T R B 3R & . LT I, SR
tRBEHFTENRAGHTFRNER - EFETREARHERERN TR, € B
BIRRAESYNSEH U RS FRKTRITHERR SRV HLE.

1 RS

1.1 FH

e EALH TR T R A AT, A EREAFERTE N T
Ak &, BB T35 25 B  80meq/100g, BN 40pm, (E FIRT LM TR IR R LK.
1.2 (2§

1 SNIR I B Perkin-elmer 2000 £ #ME 347 {, £ KBr | FIE48; X-H i &) i
1 Rigaku D/MAX/2400 X-SH2RA7 45087 (XM B 5 £ UV-PC2 St 4 A7 4 M 78 2% Sb-v]
LR i ; 5 Shimadza UV3100 Y6 ik 4474 b W78 4 4b- 77 WM 40 S 3 s B 4R o1 2
HATHL 3R .
1.3 €%

¥ 5 B3R IR + 2 8B 250mL F B T K+, 80T Hi# 2h, RS MA ImL ¥ B,
0.02mol HCI, 7£ 80C #ii# 6h J5, AKX BEE T KR AER, MEEHE/S, A HCL AT pH
HE 2, RGN 0.8g(0.0035mol) 2 B % ((NH,),S,08), EHBEMH T E S (0~5T
Bf, B4 18h, EWMMNE S 11h, 45SCTHES 8h), B0, Kk, EEF TREBEANEK™
.

2 @RS
2.1 EXRSERIE

PAN/MMT REESYHEBRET W EE LR, IR A KN EAMEERNRRE
Ee ArErERAE:.

BARMEASE LB ERHE T (Ao ) IASE An® B85 £HL Na* . &4
ZETAKNERESR BL, ERAHRRREH RS BRBOLED, RO BFIERES
(280nm, n-x" )EEHF(E 2 curve ), RUIFTABE N An* HE S#EB X WRFEH
PRV, F S Bt R DR S 56 i L 2R P VR S B - Y T A ol R ) 6 M oy i H P R e
BaE MBERNEABEABRREE LY 6.8wt%, ZERKTREZFK LI HETFTH
A B(CEC=80meq/100g) FTit EB/ HA B (7.36wt% ). FIFENERFIERH FEBR
BT AR, AT RFERRU RN RAREFB(BFXREBEELEREH
B, Wi A SCRF R AN ERBE, BB AR HFERAERE).

HTHREBAARVCHEANEELRRTRENE LI ERARE, RITHB%
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Fig.1 Schematic structure of the synthesis of PAn/MMT nanocomposite

FT Ay An/MMT 5808 400mL £ EF K, ARRFHMEE pHEN 2. €ZRT
AR 11h, REELEMRECEE RN E R CEPEEN FRBE 2, curve d), RiNE
AHALRPAR(SHIECEALEN 8%)BHFARHRALX, ZARATF An” 5%
Bt A EFEECHER, BERT B E M E & W (complex) R . BT LiBBIERN
5RARMERERTIRMN) R, BRRNTLENAARSIBPTEREHAOER
AT VAL T RAE a2, Frs Bl =mhRE WK EHEETTRT 90%)EE
Fimta R BZE, B—MEN/ FILRRAKESY.

4 a) the sceond time 1200 a) Pan-MMT nanocomposite
b) the third time b} hydrons Na-MMT
¢) the forth time a ¢) Unhydrous Na-MMT

3 d) soaking for 11 h

€} the sixth time

Absorbance
Intengsity

5 10 15
Alom) a)

350 300 350 400

Fig.2 UV absorption of the samples washed out of An/ Fig.3 XRD patterns
MMT a) PAn/MMT dyp, = 1.482nm, b) hydrous Na-MMT

dogy =1.200nm, ¢) Na-MMT dgo, = 0. 96nm

Wik X-SHRAT 4 (XRD) #y R AL (FE 3), &A1& F PAWMMT H &M 8 ERIFE(doo )
¥ 1.482nm, KR L ZREEE (0.960m) 3K T 0.5220m, ZH 5 PAn/V,0s K ZEH
BSE(0.523nm) B!, ¥ PAD/FeOC] £ E (0.594nm ). R, B K 0.522mm B2
HEAHEERGES TE, MTAR#HNSBERTRRE, THEFEEERRERE
R ERERS.

B RTINS R (E )RS T RITH LR . PAn/MMT X E &% (curve
o) S EAFEEBIH PAn(curve DER TREEHEFFEABEN EHEERE
740~ 810nm M35 B — BB s (RN 58 HEAFEX),. AN TFH B TN
B(nnFE)MEAKRESYTZEBEE - HRETLIENERUHF (FNEERZ
% free-carrier tail ! BFEAL, TR E T Y PAn P BAISEH R G AN, HhH T EEN
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BE EEWLEE TS LR, B
3 TREAFHNE, RAREFR, EER
2 e a & R A o R MR K, T AE K I
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[ e IR et S 9 R . 1] S0 7 2
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Absorbance

S A URSHASFESHEHBETH
a| ERAEERIERRNELHE AEMN

f © | “free-carrier tail" W HBRE KT FHH

a MBZMEFEREZR, M dodecyl

200 400 600 B0 1000 1200 benzenesulfonic acid ( DBSA ), d,l-
A(om) camphor sulfonic acid(CSA) 7 ¥4 38 7477

Fig 4 UV.Vi NIR spoctn o he et CETES 23 ST ES T
2) Omin, b) 5min, ¢) 14min, d) 80min, ¢) 160min, {) bulk PAn [FIFHBEHS# EGBRIT AR BB E. 5
(pH=2, T=45C) AR, & PAWMMT B&91kESY

F, FWR L ERFE RS T RERS FEMNHALER, TERXARRIEZRER
HTHTFAMEER, EZ RN RS THRFE.
P 5 2 PAn/MMT B Z: 996 5 5 H PAn
5 Na-MMTBEEH(HEEZRENIRERS
AR ) B 4 5. 917. 7cm ™ ) 840. 6cm ™!
R—EBR L 8% IE K 3, 1489.1cm™
1562.9cm ™ !,1311.5cm 43 B % B2 N-B-N il
Bixs), N—=Q—=N HEK3), C—N HE K
4000 3500 3000 2300 3000 1500 1000 500 (F B HEALM, Q HRAZH) 1Y, 0]
v (car?) 7E PAo/MMT FRERLL emerldine salt B AFF
. BANEREVHAL, XISV ERMER
Fig.5 FT-IR spectrs AEVAEHRK, XRAERHEHBTERE
a) PAn/MMT nanocomposite Blends of PAn and Eﬁtﬂ‘]ﬁﬁﬁﬁﬂf?’”&
NaMont { The content of PAnis 7.2%);b) PAn/MMT 285K F &9 10 R i 5 &
K103/ cm, ZHE RV HFAEFE I EER,

==3 / EAM RS RN E AR, R AL
‘z‘m,:,'—-%\ % 6. —H EMAS AW TR AR & BB, T

Absorbance

BT A ZHEBREHT AR T#2

_ BRI F (4, S ERE. HES —FM@,

Fig.6 Schematic model of PAn/MMT nanocomposite R REA LB E B RN BEN R FE, H

HEFHFHEFOIRNERERFNSHYE.

RRMNEEER, EEAABPEHIBERENERBE R Y E b2k, YBEERHE, &
MBRTRERFRNENFEZHELR AW ATARTHSRNRN.
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2.2 RETBENHR

EERAAH—SERAREERENEASHMRESVAERMRT —HFFMHES
A EAERA. RN, REEA T THES FEARKWHEIER, EXNLER
SR LFEESRESRIREEEN RN &, B FAEAEEEEROML, ANE AT
FEERAOSBEHARRASENNRNZ A TLAEFESINEREEZHAX
B4R, RO R B UABHRE AR N F&, RS0 FRIGHIEMR, BBRAR
ATHHEEERS, FHEREREAR VR WA TER L EBREREZRFR
HAKEERH, BEEABULBRWRHSWRTE, HERRETERTAT S, N
MAEEZE LEZAERHESE ANRNEERIL TRERM X EAEHRSEERK
BEF—REAHTHERERA ENNEROALZELRS, AIRARSTRATLO
Ry IE], f R Y S R AT R PR S AR S TENT R A ANFREA
RERAZHEERENEFFERELRNERR Y HE. T PAVMMT E2REGH R
PR SRR, B R TR AR AR/ i i 22 F B, BT LA R T BT Rz 4
WUABRRERS RN,

S5XpH Bt E AR, FENEAREGEEXNE YERSCBEENE
0~5CH, ENE 18h, ERTHE 11h, 45CHEFEKL sh. RITHENMXEH FEZRY
HRRED SIEMEMKEAFLA FMSFEARSERIRE. RV SRPRAT
BEREMMEIMKZEOMNET, ANRaD e, BRERE.

BRIMTHBFEHEEERRT EENBARSIE(E 4). YV REERE 45CH,
ES AR LE 4 10min, curve a 1 BLAE 240nm £b BB e XTI TR B T8 =" KT,
EASHAZERHNER, L ENEELSESPETUMEDAMP R LD, XA
ERHEFERTERMNSTFARE, THE X EREFERNRE R R

Bk ZdRaBaETERERANTH X -HR, BARSKAERFX
HFLFHFAESEEESHBMES. (1)5E & TEEME B EAHFE, 240nm R
R B EREEI0, AT E Y 397am #1 713nm ¥4 BLAT, 240nm B BRI HRE R
EGQQEEEEEER 330nm B IR FEREHPHE TEBRHHR, ATE
WAL AR F) %, T 397nm ¥ (3 T emeraldine salt 8% b 754 ) H1R A LA X —
BB XEAEH A EMNETER, B4 RRE=AEET, S EHETHERREA
BREERSRENMEREAR, R b ZHE T ERERKEE L2535 K M mITigk
KFENT BAFEH, R UiRZERR SR — A ST BEfTE.

B E B A H#1T, 3970m. 713nm HAEREZHHER, RAERYSEMNIHE. [
BLEERASFNER, R TREERFHEE, 89H R E 713nm(n-~ BRIT) 4L H Rt 4
B L, B4 A% 14min &% 713nm, 25min B % 730nm, 80min & 4 743nm, 3|
140min Y, 1 B 3 5, Tl — B0 R 404 K B SEMROBC R BT BLA, RHE E X B &tk
i, WAL AR PR E .
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SYNTHESIS AND CHARACTERIZATION OF PAN/CLAY HYBRID WITH
EXTENDED CHAIN CONFORMATION OF POLYANILINE

WU Qiuju, XUE Zhijian, QI Zongneng, WANG Fosong
( State Key Laboratory of Engineering Plastics, Chinese Academy of Sciences, Beijing  100080)

Abstract  Synthesis and characterization of high conductivity polyaniline/clay hybrid
nanocomposite with extended chain conformation are presented in this paper. The conductive
emevaldine salt form of polyaniline is inserted into the galleries of montmorillonite to produce
the hybrid with high conductivity. The properties of the hybrid are characterized by X-Ray
diffraction (XRD), FT-IR, conductivity measurement, qualitative and quantitative analysis of
electron and optical spectra, the results show that what we obtained is really a nanocomposite
and over 90% polyaniline chain is inserted between the layers. In the nanocomposite
polyaniline exists in single chains with extended-chain conformation owing to the confined
environment in the nanometer size gallery. Monitoring the polymerization process by electron
and optical spectra it was found that the polymerization is a diffusion-limited process.

Key words Polyaniline, Extended chain conformation, Intercalation polymerization



