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W B LEZEB(PVA) N E N (steric stabilizer) #] A 4+ 8 & & (dispersion polymeri-
zation ) B OB, B Dt i £ ) T B8 S 69 3R M (PAn) 7K 3 IR 0 43 BORE . 3 e ORL i K /) 32
REFA W EHRE RERE BEMRRARSSOEN PVA ST WEEIRRE
PAn BRI EE, REIE I PAn BRI S E RO EH. HXFEM 8. PAn BB R
WHRT XKL 20nm. d L IFEBR AR 7 R 100 mm~200 mm 24§78 E R
*@E EEE, THERES, THME, HXEHR

1985 %, MacDarmid %8 K RIE T @ # 5 EAL R -A0f pH &, FEREK B 7T X
BABEHIE(S~10S/cm) W BEFEK(PAn B AN h FTEXRFERET, &K /e,
HHEZSPREGRERT, NTTREBR RN AN BN EHERFERERARER
BORAKERTHEAENBFED .+ BE%, YUAREROBEREMNTTMLELSE, C
ETREHTE? S NEBREBRNER LIAKERE, RERBEFRSHETES
SR FREEERYRRBARYNTERE T EER A EF VAR FAEmeE. A
BRABRRKAGFRIMEFROT REXFERNERERSEIB AN, B2 ENE
BERTEEERARBREFIBEN P XREHE T KR TH EBE T (counter ion) ¥
BERRES TR, BS TEEES TRAMHEERH. B0 ERTHENERSE
AMAARAMBEAAER CESTEFREYER. EXE, RETHY TR T RIS
R R, BB SHEAST TR RAVBEREREAVNBENPRAERAN S T6
B BRERAEEREMEE (0 ~10 %/ m) a4 R R B4 FEMFT R,
EENHEETEERS TEERERS, THR EE — R B & 4 8&E & (colloidal
dispersion) . AXFHE X L EE, HEXREEH A KEREI AR LRE—FEE
BEMBTHN . B KIEN EBEHER, ATTHM T S5, 5FE 40 REFE
R ERREEY EXEARSERFINAED FEW IS HH (polymeric surfactant ) i %
B 2 7 (steric stabilizer), FI 4l % & (dispersion polymerization) 4 JR 8, Al LIS B %
TRl 45 7K B BB 4 43 B MK (aqueous colloidal dispersion)!® 10 {715 J B Z. 45 ML (PVA) it
e A R R, BTl ) R T AR A R MK BRI R A BOB A PAn/PVA S HLE
GHE, REMRBRIECINERE, B2 100 nm L. B EREFA—FUL A XHE
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K BB r HOR H &, B R T KD TR AR, S UMY 5858 1R LA B ph 4 BOH 0
F(cast) MBNFHESENLINEE D FHREREAEASHT THR. FHRRE
FRARIE A BN FRUFERITRE.

1 LRRE4S

1.1 PAn HEANHE

HE 1.22 g(NH,),S,0 (4 H74E) R 3.5g HCI(30% , S B8k B 20 g KIS EBEHE T
185 250 ml ZERMPA 30 g SH B ZBROGKME 98% , WA B X 1750 + 50) KW
BE, BT BB RS, EREVMBEE F (1500 #/min), §8 1.0 g ERE(HF4,
185 T /10°Pa) 1 3.5gHC1 #5 10g KB W R @ WA EAR B, Fio 30 min. K B % ¥ i
ARBERZE 256 S6 B0, BSR4 HTFRNNHEHER ENEES
WP ARE, RERGHE. HE 24 h, AHKTHHBREBITR 55 ¢.
1.2 PAn/PVA NEMNHE

B4 o BB 07K ZBEVLHE, 3 90% ZBEE R BOKS, EH 4 BRI E (pHS
DEWT, ROERUE LB TR L, THRRHE.
1.3 PAn BiRIBYFRLE

FEF#E BLH1L (20000 ¥ /min) S B E BRI TR, HEEFARERRKS, &
FAEFIRERPARBIAR S A T ER(BRRR R U mgnEm -, T4
J5 7€ Hitachi H800 B TEM (X L MR EETR XN SEH.
1.4 KE

PE1600 FTIR 4N {8 PAn/PVA H & BB L1506 3 . Hitachi S-530 B3k
HME RIS . Instron 1122 8RB P 24488

2 #HE5it

2.1 EERBNX/IOER
it TEM WRE, RFER SR RE, ME 1(a), ERBK/ANZ PVA I E ¥k
B RUREAEEEFSHEER, L8 1.

Table I  influence of polymerization condition on PAn particle size

No. Crva Caa T dpag Stability
(w%) (w%) ) (nm)
1 1.25 0.8 15 500 unstable
2 1.25 1.6 15 — precipitated
3 2.5 0.8 15 80--100 stable
4 2.5 1.6 15 150~200 stable
5 2.5 0.8 0-~5 100~150 stable
6 2.5 1.6 0-5 150~200 stable
7 2.5 2.4 0~5 230~ 260 unstable

NERZERE, LAY PVA MRBEAD — B, 4 8B RS M4 BUK . ZEREH
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WEEAET 1.25%BH8 REIRE 04 BOK, X B RRBR R K5 T VLR ERENRE
KF 2.5% LIS, B FER R & g KBTI (NH) S0 F1(NH,),80, %), B
e R R T A R R B R 5 A A X o B B T R RRORL R K/ HE
SRR, TS R R RE RS/, AR R T e AR E T, BRI
J, A BORR R , B B 5 M SO0 R F 3R BRI PR BE T, fare T REIBK
BB A R . 3R] SR R B 2 B MK R R AR TR AR 1 SR L R R
BRAMESHEERE RIRENIESEE S F IR LR BRI RF .
7, 0 e LB B A1/ R R, R 5 78 B BRE Bk, TR FI R
RABRNE R (G R R CRE) . TLEERER G KD RBRE PVANRERA.
B RN, 2 7] B B S 38 DA B IR M R BT A2 B B4R L B K/ 48 5 O TET IR A EL AR A Y
FHEER.

Fi ot 7 40 1 O RERRODUEL A 19 I YR £ ) b 8 1 O B 7 R R AR 3 TEM
B, T LAE R A 4 R R (100 nm) R ety 3/ BRI (£ 20 o) AR T LAY, 10
1(b). XFFELBAEN RS ELHFRIHER Y ZFCNEFRTRS TREE
e EALFIS), FTLASK B E/AVRLR A PAn SR . 45 30t 55 SCHRH .

lam

Fig.1 TEM of PAn particles(Table 1, No.5,a. X 20,000;b. X 100, 000)
Condition of preparation: (a) Cpya=2.5%, Cx=0.8%;0~5TC ;An:Oxid= 1:1; Vigorous stirring{ 1500

r/min) ;{b) negative-stained

2.2 4I9bkE

5 PVA ML, 7E PAn/PVA E STEM LS F £ T B A BRI, 54517 159
em ™ VH 1504 cm ™ ARBE B, X R B E A PR IER B . 1596 cm T MY FIREE TR
RGEHI B9 45 5% 3 TR MK, 1504 om ™ R BY T 2 3R 4% M 0 460 48 R 3 R, i 2.
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PAn/PVA HEL/MGEFRA HHEERRTE PAn #l PVA Z B EEL 28 S 59 W diid . 5X
AN BRI E M PVA FURE o Y58 16 B R M E PAn BRI B R, 25 T Bk
PAn BB E— 5 BB MR . th F LRI B, JAER 4 E, YECE A R ER, 5
o R B 1 I TR B B8 5K MK R Y BOR T 884 PVA M\ PAn BIRL R IR A, &%
B PAn BORLEY B 4. 40, SR MIA R B VUEH, Al LAIKE PAn 5 PVA Z A {EA
1,6 PAn BRI A — SR AR XA Armes SHLEM L BERBEFREN ST
EHE PAn BORREHTERIM A BOEAR . B & TLUALBHRE, REMRE, B L5
il PAn JIR, SRR |, R—REHULERY . T RS Tl b 2R E 87 PAn BN
L YRR A%, BB E®, § PAn R H S 3K KRR . S BORAE E, BB PAn SR
S REGEY . TE PAN/PVA R RS, b FHEM ARE, 60 M B % ek
HEBTRSRML, FE AT RTYBEBEMREN S hER,
2.3 H#AENEBEY
AHMBHBRELRS THIEE BEMH
76,05 pya 26 VR . BT R L7 30 1 O B B R R
' | BB TR/ BRI R R RS
% WEERE TREN S BR T2 HH
BRGNS, REXBEM. BT R
SEMHEAT 2 Pk, B R RN 54

T'(%)

Kaadlh Bk T2 [0l 69 A8 B AR A F T4 SOl R B2
2000 1560 1000 S0 REAMBSHEETRT, ERR

o (emh M, AR RGN ES T RE B
FHEHAROHS FEREFENESAR.

Fig.2 FT-IR spectra of PVA, PAn/PVA

VAR 20 B A0, SRR 2 W K i &
HRIIMEFREENHNBI KBRZEBETHAKBEZ 2 KRN BZABELEEY
MIREEE, SRERBNAOMEERER, AR TEERBEMRE KA EHRE
PEERR, TBAERRERE —EREA RRFRE GARELZRENS FR K
B LA B Y h] RS I R W . 43 OB T B /D3 W 8 R AR AR S R B S B ). 72
—EMEAN, 2R T8, FASBR O REE X EERAYEENGERATAS
TLRERI G TR R X MFI R EH 0 F & & P fURR AR WA 508 72
MR EAE A TALE S RER R EE VX SRV EEREHEERN L LRSS T
REGEEMGFRORER . ERTHR—EWELT, mTEHH VRS IR EER
G R E BB,

FEUL PVA N BN (NH,),S,0s HEAFR KABHNEES EEIRENHH
HOCRRE | PAn BURLEI K /DB 1k PVA B3 5E . PAn 0B A9 K /N aT LU 53 e 43
FEMRMM PVARE PVA/An B B A EEU RS RS RER, mE 1. RY
PAn BURHY IR 86 R H K295 20 nm 2245 (IR BFR ), (HX B/ RSHE PAn BIRLRH
mH R E PR, RABEN. PVA B RLE EHER S PAa BB [689 16 H 182
B|ARUMEZ RYIRE. BrL D PAn BRI I LB KA MR LI R R T RE. &
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Mtk b, AR S O R PAn SR BT LIRS % 80~200 nm. EX A B A7 /L
WEEBEFE—FU L. WE PAn R R T KF 200 nm, B FE A5 EH B H TR
T3k VB EALF B9 (NH, )»$,00 KA K A LAY (NH,),S0, #R PVA B BB EN, X
BRMESRBRIM i EEHREN L.
2.4 PAn/PVA M EMMIRUEER

M SEM LEF, £ PAn/PVA BB, RERBUREBNFE, B H 5, N
BEEERPEA—H, WA 3(a.b).

Fig.3 SEM of PAn/PVA blend film (Table 1, No. 3, a. side to air;b. side to plate)
2.5 PAn/PVA E &0 1EEE

PVA BRE— 40 T 00 i 15 7], 70 SR — FiR &7 o9 RO AR Wi o] AR A3
PVA ) RUF BB, ¥ R WmOR A 0 R R T R G IR, W3R 2.

Table 2 The mechanical properties of PAn/PVA blend films

No. Content of PAn Tensile strength Elongation at
(wt%) (MPa) break( % )

Pure PVA 99.96 21.3
0.2 96.73 46.7
2.0 90.65 32.3

= W N~

4.0 101.33 24.7
5 8.0 108.49 10.7
dpas =80~ 100 nm3 (NH, },S,0s 3 An: Oxid = 1:1; Cpya = 2.5% ; vigorous stirring (1500 r/min)

# PAn/PVA B A& BT, RAER IR R B R 2B . BT
FERLT, IR R B A0k B RO T 5 Z 0 B2 ] L B AP R 4, i
RS E A2 BEN RS S B YER. T PAn/PVA B AN S HEHH I
. |
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STUDIES ON POLYANILINE AQUEOUS DISPERSIONS AND ITS BLENDS
I . PREPARATION, CHARACTERIZATION AND MORPHOLOGY,
MECHANICAL PROPERTIES OF PAn/PVA BLENDS

XUE Zhijian, QI Zongneng, WANG Fosong
( State Key Lab . Gf Enginesring Plastics. Institutr of Chemistry, Chinese Academy of Sciences , Beijing 100080}

Abstract  Stable polyaniline {PAn) aqueous dispersions were obtained using poly ( vinyl
alcohol) (PVA) as steric stabilizer via dispersion polymerization. The size of PAn was
influenced by the steric stabilizer (PVA) concentration, monomer { aniline} concentration,
temperature and stirring state. The stable PAn particles with size of 100 nm — 200 nm in
diameter were composed of original particles whose size in diameter was about 20 nm. The
enhanced aggregation of PAn particles was prevented by the presence of PVA which absorbed
on the surface of PAn particles via physical interaction. In adddition, the interaction between
PAn and PVA was moderate.

Key words Polyaniline, Dispersion polymerization, Dispersions, N anoparticles



