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Effect of a Constant Magnetic Field (0.4 T) on Orientation
Microstructure of Polyaniline
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Abstract Polyaniline (PAn) doped with dodecyl benzenesulfonic acid was synthesized by emulsion po-
lymerization in the presence of a constant magnetic field (0.4 T). The micro-morphology and orientation mi-
crostructure of the PAn were systematically investigated using transmission electron microscopy, X-ray dif-
fraction, FT-IR spectroscopy, conductivity, the resistance anisotropy of the PAn/PVA composite film and
the conductivity change of the PAn/m-cresol solution under an external electric field, showing that compared
with the PAn.o synthesized in the absence of a magnetic field, there is significant microcosmically preferred
orientation in the PAn.y synthesized in the presence of a magnetic field, their particles arrange and pack or-
derly to form plenty of strip aggregates with some ratio of the length to width, and they achieve conforming
orientation when magnetized. In addition, the PAn-y is obviously found to have higher crystallinity. The
PANnu/PVA composite film cured under a condition of magnetization shows the remarkable anisotropic
electrical conductivity. And the m-cresol solution prepared from PAn.y underwent an obvious abrupt change
in its conductivity from the presence of an external electric field to its absence. It was thought that because
of the existence of microcosmically preferred orientation, the macroscopic orientation of the PAn., was
evolved in the presence of an outside magnetic field, and the anisotropic electrical conductivity in this PAn
was identified here.
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Table 1 The data of conductivity for PAn synthesized under
different magnetic field intensity

Magnetic field intensity/T 0 0.2 04 0.6

Conductivity/(Sccm ™) 075 101 125 106
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Figure3 Effect of curing condition on the unit resistance of the PAn/PVA composite films
(A) PAn-uw/PVA film, cured in amagnetic field (0.4 T); (B) PAn-o/PVA film, cured in amagnetic field (0.4 T); (C) PAn-u/PVA film, cured without a magnetic field;

(D) PAN-o/PVA film, cured without a magnetic field
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Figure5 X-ray diffraction patterns of PAn-y and PAn-o
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