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Fig. 1 X-ray diffraction patterns of the nanocomposites
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Fig. 2 TEM microphotographs of the nanocomposites
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Fig. 3 FTIR spectrum of the nanocomposites
a) PANI; b) PANLI/Co, 5Zn, sFe,0,
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Fig. 4 UV-Vis spectra of the nanocomposites
a) PANI; b) PANI/Co, 5Zn, sFe, 0,
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Fig. 6 Real part (u') and imagimary part (u”) of permittivity of the Co, 5Zn, sFe, 0, ,PANI and PANL/Co 5Zn, 5Fe,0,

3 &

RN R G L AT T R AW/ Cog s Zny 5-
Fe,0, YK E SRS s 0H 50, B A& TG
PR R G TERE. Xoray WIAH BT W S5 A0 FE R
FARNE AN Coy 5 Zn, sFe,0, 2H il ; TEM 25 R 7] A1,
RN MR I M/ Coy 5 Zng 5 Fe, 0, KL F P B kL
A2y 50 F1 70 nm; 55 26 R R AR L, R

fiz/ Coy sZng sFe, O, WIZRIR ) - ™ Fl n-mw " H,
FERAE WM LR T 23 F1 5 nmg 76 000 54
T N, BRI/ Coy s Zn, 5 Fe, 0, HAG /i HL 0t #E
(&") MBEARFE (u") , RANE/ Coy s Zn, sFe, 0, B &"
BUEAE 9.2 ~12.3 ZJa], " B{EAE 0. 15 ~0. 16 Z
[, Tl 25 B AN K 526 B RRHTE TR0 TR ISR i o ke
07 T BA A .

REFERENCES

N N R WD =

2008,24(10) :1932 ~ 1936

oo

Limura S,Kato T,Hyodo T.J Magn Magn Mater,2007,312(1) .181 ~ 186

Xie J L,Han M G,Chen L. J Magn Magn Mater,2007 ,314(1) ;37 ~42

Phang S W, Hino T, Abdullah M H, Kuramoto N. Mater Chem Phys,2007,104 :327 ~335

Abbas S M, Kixit A K, Chatterjee R,Goel T C. Mater Sci Eng B,2005,123.:167 ~171

Li B W,Shen Y, Yue Z X,Nan C W. ] Magn Magn Mater,2007,313.322 ~328

Hsieh T H,Ho K S,Huang C H,Wang Y Z,Chen Z L. Synth Met,2006,156:1355 ~ 1361

Su Bitao( #3284k ) , Zuo Xianwei( 2 .4 ) ,Hu Changlin (%K) , Lei Zigiang( 85 H 3 ) . Journal of Physics Chemistry (#)BifL22224) ,

Phang S W, Tadokoro M, Watanabe J, Kuramoto N. Curr Appl Phys,2008,8(34) :391 ~394

9 Cao Huiqun( ¥ Z#) , Li Shangjiao( Z= ) , Hu Huiyuan (25 ) , Liu Jianhong ( X&) . Journal of Shenzhen University Science and

Engineering (Y| K 2f24 4 B T )R ) ,2008,25(1) :35 ~38



9 14 Ly EIEAE : RN/ Coy s Zn, sFey O, AR A RHRHI il £ Lo 1 fE 1081

10 Ma R T,Tian Y W,Zhao H T,Zhang G,Zhao H. ] Mater Sci Technol ,2008 ,24(4) :628 ~ 632

11 Han Y G,Kusunose T,Sekino T. Synth Met,2008,159(1-2) ;123 ~ 131

12 Li L C,Jiang J,Xu F. Mater Lett,2007,61:1091 ~ 1096

13 Li X G,Huang M R,Zeng ] F,Zhu M F. Colloids and Surf A :Physicochem Engineer Aspects,2004,248 ;111 ~ 120

14 Birajadar D S,Devatwal U N, Jadhav K M. J Mater Sci,2002,37 ;1443 ~ 1448

15 Zhang Guirong( 5K 5t 5% ) ,Zhang Aijian( 5K Z &) , Wang Huan ( EXX) , Liu Xiuli ( X]55 08 ) , Lu Jiaxing ( fifi % & ). Acta Polymerica Sinica
(R T74) ,2008, (1) :41 ~47

16 Yavuz A G,Uygun A,Bhethanabotla V R. Carbohydr Polym,2009,75 :448 ~453

17 Abbas S M, Chandra M, Verma A, Chatterjee R, Goel T C. Composites; Part A,2006,37:2148 ~2154

18 Peng C H,Hwang C C,Wan J,Tsai ] S,Chen S Y. Mater Sci Eng B,2005,117(1) :27 ~36

PREPARATION AND ELECTROMAGNETIC PROPERTIES OF
POLYANILINE/ Co, ,Zn, ;Fe,0, NANOCOMPODITES

MA Ruiting' , ZHOU Li*, ZHAO Haitao', ZHANG Gang'
(" School of Materials Science and Engineering, Shenyang Ligong University, Shenyang 110168)
(* School of Materials & Chemistry, Liaoning University of Petroleum and Chemical Technology, Fushun 113001)

Abstract Spinel Co, s7Zn,  Fe,0, ferrite was synthesized by polyacrylamide gel method with acrylamide as
monomer and N, N'-methylenediacrylamide as lattice agent. Polyaniline ( PANI) and PANL/Co, sZn, s Fe,0,
nanocomposites were prapared by in situ polymerization in aqueous solution. The nanocomposites were
characterized using Fourier transform infrared spectrometer ( FIIR ), Ultraviolet-Visible spectrometer ( UV-
Vis) ,X-ray diffraction (XRD) and Transmission electron microscope ( TEM). The results of FIIR and XRD
confirmed the formation of PANI and PANL/Co, sZn, s Fe,0, nanocomposites. The UV-Vis spectrometer study
showed that the absorption peaks of PANI/Co, s Zn, s Fe,0, composite had a red shift of 23 and 5 nm,
respectively, as compared with those of PANI. The average particle sizes of PANI and PAN1/Co, sZn, sFe,0,
were estimated to be about 70 and 90 nm by TEM, respectively. The complex permittivity (&’ —jg") and the
complex permeability (u" —ju") of the nanocomposites were measured in X-band (8.2 ~12.4 GHz). The
results showed that PANI/Co, sZn, sFe,0, had both electric loss (&”) and magnetic loss (u"). The &” values
of PANI/Co, sZn, sFe,0, were from 9.2 to 12. 3 ,and the u” values of PANL/Co, sZn, sFe,0, were from 0. 15
to 0. 16 within 8. 2 ~12.4 GHz. The &" values of PANI/Co, sZn, sFe,0, were lower than that of pure PANI,
whereas the u” values of PAN1/Co, sZn, sFe,0, were higher than that of pure PANI.

Keywords Nanomaterials, Polyaniline/Co, ;Zn, sFe,0,, Electromagnetic properties





