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Fig. 1 X-ray diffraction patterns of the PPy-Co, ; Cu, -

Zn, , Fe,0, (a), Coy,; Cuy, Zn,, Fe,0, (b) and

Cogy gZn, ,Fe, 0, (c)
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Fig. 2 TEM photographs of PPy-Co, ;Cu, ;Zn, ,Fe, 0, (a)
and Co, ;Cuy ;Zn, ,Fe, 0, (b)
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Fig. 3 FTIR spectra of PPy-Co, , Cu, , Zn, , Fe, 0, (a) and
Cogy 7Cuqy Zn, ,Fe, 0, (b)
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Fig. 4  Dielectric loss curves of PPy-Co, ; Cuy , Zn ,-

Fe,0,(a) and Co, ,Cuy Zn, ,Fe, 0, (b)
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Fig. 5 Reflection loss curves of PPy-Co, ,Cuy ;Zn, ,Fe, 0, (a)

and Co, ;Cuy ;Zngy ,Fe, 0, (b)
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Fig. 6 Hysteresis loops of PPy-Co, ;Cu, ,Zn, ,Fe, 0, (a) and Co, ;Cuy ;Zn, ,Fe, 0, (b)

Table 1

Magnetic parameters of PPy-Co, ,Cuy ,Zn, ,Fe,0,(a) and Co, ;Cuq ,Zn, ,Fe, 0,

Magnetic parameters of the sample

PPy-Coy ;Cuy Zn, ,Fe, 0,

Coy 7 Cug  Zn , Fe, 0,4

M (A/g)
M. (A/g)
H, (kA/m)

38.96

12.9 836.0
4.29 333.5
361.6

3 &g

il #& T 2iAIRY Coy ; Cuy , Zn, , Fe, O, B AN
PPy-Co, ; Cu, , Zn, , Fe, 0, 5 & MRE, 2 FlbtBLRL 42
OIS BPRAR 23 3 290 15 nm Al SO nm.

G M PPy-Co, ; Cu,, Zn, , Fe, 0, 4 HL i

FERIS S 40 FE 24 i T B 40114 Co, , Cuy , Zn, , Fe, 0,
BRARR, RSN S E IR, & & B kL PPy-
Co, ,Cu, , Zn,, Fe,0, B M_ M, ¥ & F Co,,Cu, -
In,,Fe,0, 2k A 1k w9, H H, A & T PPy-
Co, ,Cu, ,Zn, ,Fe, O, Bk A 1K)
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Electromagnetic Properties of Polypyrrol-Co, ,Cu, ,Zn, ,Fe, O,
Nanocomposites Prepared by in situ Polymerization

Rui-ting Ma® , Xiao Wang, Dan Jiang, Hai-tao Zhao
(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110159)

Abstract The nanocrystalline Co, ,Cu, ,Zn, ,Fe,0, ferrites and the polypyrrol ( PPy)-Co, ,Cu, ,Zn, ,Fe,0,
nanocomposites were prepared by self-propagating combustion method and an in situ polymerization method,
respectively. The structure and morphology of the synthesized materials were characterized by X-ray diffraction
(XRD) ,transmission electron microscopy (TEM) and Fourier transform infrared spectrometry ( FTIR) , and
the dielectric, microwave absorbing and magnetic capability of the two materials were studied by wave-guide
method and vibrating sample magnetometer ( VSM ) , respectively. The results show that the pure spinel
Co, ,Cu, ,Zn, ,Fe,0, ferrites are obtained and a small amount Co’ " ions of the octahedron ferrites are replaced
by Cu®* ions, which results in the reduce of lattice constant of the Co,, Cu,, Zn, ,Fe, O, ferrites. The two
powders both have good dispersity and the average size of the two kinds of particles is about 15 nm and 50 nm
respectively. In the measuring frequency range of 5.0 ~20.0 GHz, the reflection loss of PPy-Co, ,Cu, ,Zn,,
Fe,0, composites is between - 16.25 and - 20.27 dB, and the reflection loss maximum value is about
—-20.27 dB at 18.0 GHz with a bandwidth of 2.0 GHz ( full frequency width at about a half of the peak
response ) , which is obviously higher than that of the Co,,Cu,,Zn,,Fe,0, ferrites. The saturation
magnetization (M ) and remanent magnetization (M ) of the PPy-Co,,Cu, ,Zn,,Fe,0, composites are 1.29
emu/g and 0. 429 emu/g, respectively, which are smaller than those of the Co, ,Cu, ,Zn, , Fe,O, ferrite. But
the coercive force (H,) of the PPy-Co, ,Cu, ,Zn, ,Fe,0, composites, which is 38.96 KA/m,is greater than
that of the Co, ,Cu, ,Zn, ,Fe,0, ferrite.

Keywords Composites, Ferrite, Dielectric properties, Magnetic properties
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