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Synthesis and Characterization of Conducting Polyaniline/Magnetic
CoFe,O, Nanocomposite

SU, Bi-Tao™ ZUO, Xian-Wei HU, Chang-Lin LEI, Zi-Qiang
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Abstract The CoFe,O, magnetic nanoparticles were dealt with nitric acid to form an ionization surface
and improve the dispersion property of CoFe,O, nanoparticles greatly, then the polyaniline/CoFe,O4
(PANI/CoFe,04) electromagnetic nanocomposites were synthesized by an in-situ polymerization method.
The morphologies, structure, thermal stability, and electro-magnetic property of the PANI/CoFe,O4 nano-
composites were characterized by TEM, XRD, FT-IR, TG, four-probe and VSM techniques. The results in-
dicated that well-dispersed PANI/CoFe,0,4 nanocomposites were prepared by the in-situ polymerization of
monomer An on the surface of treated CoFe,O,4 nanoparticles and the magnetic nanoparticles with diameters
of about 25 nm were dispersed in the base of PANI. The thermal stability of the PANI/CoFe,O4 nanocompo-
sites was remarkably improved, due to formation of the bonding interaction between the CoFe,O, and poly-
aniline in the composites. And the electro-magnetic properties of the nanocomposites changed with the con-
tent of the CoFe,0j4.
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Figure 1 TEM photographs of untreated (a) and treated (b)
CoFe,0,4 nanoparticles

& ; 100 nm

{f —



No. 24

TR IR S HETE CoFe 04 4K A I il 5 H R AL 2683

E 2a 1 2b 43551 4 AR A BRI AL HE I 1) CoFe,04
2 JEUT B A 133 ) PANI/CoFe,0, 41K H &)1 TEM I
Jr. ATEEEL 1R 2 R RE S AT A, B RTA T B
il 4%t PANI/CoFe,O4 40K 51, MK 2b th A ML
FIPIAI Y B %, IXiW] CoFe,04 55 PANI 2 [A] N AFAE
FH oiAH EAE (T DA AR AL 0 TR 45 A3 BIEs0), FHIET
PiAH 2. XTECIE 2a BT 2b A R BL: AbFRI (K CoFe,0O4
PRI TIE R PANI/CoFe,04 B A4 Bk K itk
M, B R A T2, WA R4k, Hieu
3| CoFe Oy YA r ¥ HE NFHEF4E NI S X Rl
S0 L TR AL FRAE CoFe 04 B AE T BB MU, T
PN RTEL. RIFRIEG AR 262, NIREE S
PANI EASAH BAEHT; [P AE LR T Fe’ thig
AL A An AT HRG, AT CoFe 04 KL 3R 1M ik
M An KRS E S, XFE LT CoFe,0, 584
HEN PANI 5 45 4 N 5B 4.

Fa

'\ 100 nm

1

B 2 R & b2 (a) A1 b 23 (b) 1) CoFe,04 JE HE I
PANI/CoFe,0, 41K Z 5 )1¥) TEM

Figure 2 TEM photographs of PANI/CoFe,O, nanocomposites
(a) The PANI/CoFe,O4 nanocomposites synthesized by untreated CoFe,O4
nanoparticles; (b) The PANI/CoFe,04 nanocomposites synthesized by treated

CoFe,04 nanoparticles
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Figure 3 XRD patterns of CoFe,0O, particles (a) and PANI/
CoFe,04 nanocomposites (b)
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Figure 4 FT-IR spectra of PANI (a) and PANI/CoFe,0O,4 nano-
composite (b: 16.8%, c: 69.2%)
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Figure 5 The TG curves of PANI (a) and PANI/CoFe,0,
nanocomposites (b: 26.9%, c: 39.1%)
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