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Effects of High Magnetic Field on Grain Shape and Electrical
Conductivity of Doped Polyaniline
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(Department of Materials Engineering, Dalian University of Technology, Dalian 116023)

Abstract Conditions of polymerization and doping have great influence upon the grain shape and €lectri-
cal performance of doped polyaniline (PA). In this paper, doped PA was obtained by chemical oxidation
in-situ polymerization process in high magnetic field (HMF) and the grain structure and shape were studied
by TEM and electrical performance of doped polyaniline composite. The results indicated that the grain
shape of in-situ polymerized PA in HMF of O T was irregular reef-like, and that in HMF of 10 T was
open-ramified rod-like with diameter of 50 nm, but the volume resistivity of the composite was about 3 or-
der greater than that of the doped PA composite at O T. The grain shape of secondary doped PA at 10 T was
changed to spherical structure about 20~30 nm in diameter, and the volume resistivity of its composite was
about 1 order less than that of the doped PA composite at O T. It was thought that the reason for different
grain shape and the electrical conductivity was anisotropic diamagnetic susceptibility of doped PA and ori-
entations and the influence of the HMF on the polymerization and doping.
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Figurel TEM images of different doped-PA
(a) Secondary doped PAnin10T; (b)in-situdoped PAnin10T; (c)in-situdoped PAninOT



No. 17

B4 s PN SRR OBURL T 35 b R e AR S 1597

HRAN IR RS, BRGSO TS 2 AR KLl 50
nm K SOIRAL R, WK L)z, AR IRAT T AE &
TARNAC I S AT B2, HIE 1@FE H, Wik s
IERIR, B2 K21 20~30 nm.
2.2 SRESHIBRSREREFMN
221 #Z ¥ RERRIE ST M

T AL 2r 1 B & ) e PTG 2, DRI
SRS A A B2 R AE R ORI o T G AL
A ) e — R UL P RESE I . T DU ES
BRI G S B R, R MR R R A
LB R s wisn e .

el MacDiarmid 2 H 25 I8, RAEAR SR A%
()85l b M T 3T LA — ] 2 ot

HO Ot OOk
y 1-¥ln
(a) (b)

B2 ALK 7> T G5 (R BE )
Figure2 Themolecular structure model of polyaniline
(a) Reduced unit; (b) oxidized unit
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Figure3 The polaron lattice model of doped polyaniline
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Figure4 FT-IR spectraof different doped-PAn
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Figure 5 TGA curves of different PAn-HCI in high magnetic
field
O—Secondary doped PAn in 10 T; X—in-situ doped PAn in 10 T; A—
in-situ doped PANIin0 T
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