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Abstract Zny¢Mny,Nip,Fe,O4 ferrite and their poly(o-toluidine) composites (ZMNF/POT) were prepared
by a chemical precipitation method and an in situ polymerization method, respectively. Their composition,
structure, morphology, conductivity and magnetic properties were characterized by means of modern testing
technology. The results showed that the ZMNF particles were covered well by the POT, the conductivity of
composites were mainly attributed to the POT content, while their magnetic properties were related to the
ZMNF content. In the range of 1 ~15 MHz, the dielectric loss and conductivity of the POT and ZMNF/POT
composites had better consistency with their conductivity; the magnetic loss of the composites was quite
considerable and superior to that of the magnetic type ZMNF, and reached the maximum when the content
of ZMNF is 31.74 wt% in the composites. The composites are hoped to used as advancing microwave ab-
sorption and shielding materials.
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Table 1 Chemical composition of samples (%)

Sample Zn Mn  Ni Fe  Chemical composition

1638 457 483 47.14

(16.51) (4.62) (4.94) (47.00)

1.76 051 053 528

(1.65) (0.46) (0.49) (4.70)

364 1.03 106 10.70

(3.30) (0.92) (0.98) (9.40)

521 146 152 14.87

(4.95) (1.39) (1.47) (14.10)
SRR R (.
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Bl 1 POT (a), ZMNF %55 11.28 wt% (b), 22.86 wi% (c),
31.74 wt% (d)¥] ZMNF/POT & & #)F! ZMNF (e)[¥] XRD K1
Figure 1 XRD patterns of POT (a), ZMNF/POT nanocompo-
sites with ZMNF content of 11.28 wt% (b), 22.86 wt% (c), 31.74
wt% (d) and ZMNF (e)
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Figure 2 FT-IR spectra of POT (a), ZMNF/POT composites
with ZMNF content of 11.28 wt% (b), 22.86 wt% (c), 31.74 wt%
(d) and ZMNF (e)
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Figure 3 TGA-curves of POT (a) and ZMNF/POT composite
with ZMNF content of 22.86 wt % (b)
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Figure 4 SEM images of POT (a), ZMNF/POT composite with ZMNF content of 22.86 wt% (b) and ZMNF (c)
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Figure 5 TEM images of POT (a), POT/ZMNF composite with ZMNF content of 22.86 wt% (b) and ZMNF (c)
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Bl 6 ZMNF %34 11.28 wt% (a), 22.86 wt% (b), 31.74 wt%
(c)f1 ZMNF/POT K &WF1 ZMNF (d)F) = i REHF I 2k

Figure 6 Hysteresis loops of ZMNF/POT composites with
ZMNF content of 11.28 wt% (a), 22.86 wt% (b), 31.74 wt% (c)
and ZMNF (d)
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Table 2 The values of M; and H, for ZMNF and ZMNF/POT
composites

Bk ’B@?Fuﬁéﬂmﬁ)jﬁ: BFrmi sy
(My)/(emusg )  (H.)/Oe
ZMNF 36.631 7.2079
ZMNF/POT (11.28 wt%)  2.9442 7.5568
ZMNF/POT (22.86 wt%)  5.1424 5.9033
ZMNF/POT (31.74 wt%)  11.398 6.6873
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Table 3 The values of conductivity for POT and ZMNF/POT
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Figure 7 Frequency dependence of tan J, of the ZMNF/POT
composites with ZMNF content of 11.28 wt% (a), 22.86 wt% (b),
31.74 wt% (c) and ZMNF (d)
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Figure 8 Frequency dependence of tan J. of POT (a),
ZMNF/POT composites with ZMNF content of 11.28 wt% (b),
22.86 wt% (c), 31.74 wt% (d) and ZMNF (e)
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