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A B S T R AC T

Bilayer polyimide fi lm with superparamagnetic response and conductive surface has been 
exploited as an important candidate for electromagnetic interference shielding material. Poly-
imide matrix was derived from 4,4’-oxydianiline and 3,3’,4,4’-benzophenonetetracarboxylic 
dianhydride. Iron (III) 2,4-pentanedionate (Fe(acac)3) and (1,1,1-trifl uoro-2,4-pentadionato) 
silver(I) (AgTFA) were chosen as magnetic nanoparticles precursor and silver source, respec-
tively. At magnetic polyimide layer, in situ method allowed the Fe(acac)3 to decompose to 
g -Fe2O3, exhibiting typical superparamagnetic response. The conductive surface-silvered poly-
imide layer was prepared via in situ single-stage self-metallization technique by thermal cur-
ing of the AgTFA-contained poly(amic acid). The reduction of silver(I) and further aggregation 
of silver atoms gave the conductive polyimide surface. The surface square resistance for the 
bilayer fi lm of 0.1 Ω/square could be obtained. The structure and the properties of fi nal bilayer 
fi lm were characterized by X-ray diffraction, scanning and transmission electron microscope, 
magnetic and conductive measurements.
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1. Introduction

Electromagnetic interference (EMI), such as radio 
noise, electronic noise, radio-frequency interference, etc., 
has been invisible electron pollution with the increasing 
use of electronic products and communication instru-
ments. Polymer composites with conducting fi llers, 
such as metal particles, metal fl akes, carbon particles, 
and carbon fi bers, because of their light weight and easy 
processing, have been extensively studied to provide 
EMI prevention [1–4]. However, the dispersion of nano-
size fi llers is always challengeable. In order to develop 
versatile and effective EMI shielding materials, the ideal 

combination would be to have a magnetically or elec-
trically tunable microwave material, the properties of 
which can be obtained by adjusting the composition 
and microstructure. Intrinsically conductive polymers 
such as polyaniline and polypyrrole/magnetic particles 
nanocomposites have been identifi ed as candidates for 
EMI-shielding materials [5,6]. However, the applica-
tion was restricted because the intrinsically conducting 
polymers bear a high cost of preparation and have 
unstable conductivity. Another novel approach is to 
develop bilayer structures of magnetic polymer nano-
composites with a conductive surface layer. Such a 
structure would ensure that the topmost layer has a high 
conductivity, resulting in a large shielding effectiveness, 
while the magnetic nanocomposite bottom layer can 
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