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Fig.1 Waveguide device for measuring shielding efficiency
Table 2 Conductivity of the films with different thickness
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Table 1 Conductivity of polyaniline doped by mechanical method
EBCSA molar ratio

1:0.3 1:0.4 1:0.5 1:0.6

o{S/cm)

m-Cresol 1.24 4.00 13.4 2.67
NMP 0.64 1.78 0.63 0.46
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Table 3 Shielding efficiency of conducting polyaniline films
{f=10GHz}
Thickness( zm) 5.3 8.5 11.8 18.1

SE;(dB) 2t.6 29.6 32.3  No signal
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Table 4 The theoretical values of shielding efficiency of conducting
polyaniline

Thickness(pm) 5.3 85 11.8 18.1 28 40

Conductivity( $/cm) 130 165 193 278 357 250
Calculated SE(dB) 22.9 28.8 32,9 39.6 45.5 45.6

451
40 -
g 351
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&30
25 ® SE; calculated value
20k o SE measured value
1 1 1 1 1 1 J 1 1
5 10 15 20 25 30 35 40 45
Thickness {(pum)

Fig. 2  Thickness dependence of total shielding efficiency
{SE1) of highly conducting polyaniline films
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PREPARATION OF HIGH CONDUCTING POLYANILINE FILMS AND STUDY
ON THEIR ELECTROMAGNETIC SHIELDING PROPERTIES

SONG Yuexian', WANG Hcmglj2 , ZHENG Yuansuo', XU Chuanxiang3
(' Chemical Engineering School, Xi'an Jiaotong University , Xi'an 710049}
(* School of Science, Xi'an finotong University, Xi’an 710049)
(® Electrical Engineering School, Xi'an fiootong Umiversity . Xi'an  710049)

Abstract The increasing use of commercial, military, and scientific electrical products and electronic devices has
raised the problem of electromagmetic interference (EMI), also called electromagnetic environmental pollution, so
there is an increased interest in EMI shielding. By use of mechanical mixing doping method, highly conducting
polyaniline films were prepared by the vanation of dopant loading and solvent types. When dopant camphor
sulphonic acid/emeradine base repeat unit molar ratio is 0.5/1, the conductivity of doped PANI is maximum. The
conductivity results show that using m-cresol as solvent is better than N-methyl-2-pyrrolidinone (NMP). The
mechanical mixing doping method is better than other doping methods. It employs less solvent and less dopant. The
maximum conductivity of the prepared films is up to 370 S/em. The total shielding efficiency ( SE;} of highly
conducting polyaniline films was measured at 10 GHz of microwave frequency. The dependence of SE; on thickness
of polyaniline films was studied . When the thickness of the film is 18 pm, the calculated SE; is up to 40 dB. The
SE; result shows that the electromagnetic shielding property of highly conducting PANI film can meet the desire of
commercial standard. Electromagnetic shielding efficiencies of films with different thickness are calculated by the
far-field shielding theory. The practical measured SE; values are compared with the calculated values. It is found
that the measured SE; values are very consistent with the theoretically calculated ones.

Key words Polyaniline, Conducting polymer, Doping, Conductivity, Electromagnetic shielding



