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Fig. 1 The structure of Fe; 04-PPY nanomicrosphere
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Table 1 The yield of PPY

Fe; 0, - U ked
Pyrrole N mpac Unpacked oy vield
No PPY y]eld Fe3 0, PPY
(mL) (%)
(g) (g) (g
] 0.5 0.68 0.13 0.34 67.70
2 1.0 1.31 0.08 0.22 77.62
3 1.5 1.76 0.03 0.18 T7.37
4 2.0 1.78 0.02 0.61 80.93
5 5 1.80 0.01 2.58 75.53

Fe;0,:0.5 g; Reaction time: 12 h, Reaction temperature:0 ~ 3T
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Fig. 2 The TEM photographs of Fe, 0, panticles and Fe, 0,-PPY composite
a} Fe;04; b)Fe;04-PPY,c) Fe; 04 core of campasite
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Fig. 3 XRD patters of (a)} 14.28% Fe;Q, in Fe; O,-PPY
composite and (b} 28.20% Fe, 0, in Fe;0,-PPY composite

Recorded on a power diffractometer ( Philips PWI1830) with
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Table 2 Conductivity and elemental analysis date of PPY polymer and PPY-Fe; O, composite

Sample Conductivity Ms He

Element content{ % )

Fe; Oy content

no (10°* S/cm) (emu/g) (Oe) c s N SIN (%)
Fes O - 100
PPY 65.2 - - 64_87 4.74 6.19 0.34 -

1 2.7 4.31 2.04 55.28 31.65 5.86 0.27 8.21

2 8.2 6.55 11.8 47.26 31.03 5.54 0.24 17.45

3 3.3 18.77 21.2 41.16 2.17 4.41 0.22 23.55

4 1.94 23.42 452 36.68 1.78 4.03 0.19 28.20

Sample 1 ~ 4 are PPY-Fe, 0, composites.
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Fig. 4 The TG of PPY and Fe; O,-PPY nanocompesite
a) PPY; b) PPY composite with 17.45% Fe;O4; ¢) PPY
composite with 28.20% Fe, O,
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Fig. 5 The UV spectum of PPY and Fe; O,-PPY Fig. 6  The IR spectrum of PPY and Fe,0-PPY
nanocomposite nanocomposite
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Fig. 7 The mechanism of interaction of Fe, 0, and PPY chain
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Fig. 8 The formation mechanism of Fe,;Q,;-PPY nanoparticles
withcore-shell

MER P Fe,0, RIFIE S BT T M, IR
BIEBENFER Fe, 0, S BV INTIN K.

Bk AR 2 WA AT - EMHE
fER HAFRAVIERE Fe SR PPYFHNET
ARAEAAER NmEmTE S RGENE.

REFERENCES

Kawaguchi H. Prog Polym Sci,2000,25:1171 ~ 1210

Suri K, Annepoorni S, Tandon R P. Synthetic Metals, 2002, 126: 137 ~ 142
Liu J,Wan M X_J Polym 5ci, Part A:Polym Chem,2000,38:2734 ~ 2739

N

Pantch R, Gangolli 5 G, Matijevic E.] of Colloid and Interface Sci, 1991,44:28 ~ 35



38 TR S B Fe, O,-TRALMEFUORBIBR & B 5 RAE 397

5 Wan M X,LiJ C.J Polym Sci, Part A:Polym Chem,1998,36:2799 ~ 2805

6 Wan M X,Fan ] H_J Polym Sci,Part A:Polym Chem, 1998,36:2749 ~ 2755

7  Ren Li(f£BR}, Wang Lixin{ ¥ 3 #i) , Zhang Fuqiang{ 3 #878 ) , Zhao Jinling( #X £ ¥ } . Journal of Hebei University of Technology( # t T d k%
£40),2000,29(6):101 ~ 104

8  Galembeck A, Aslves O L.Synthetic Metals, 1999, 102 ;1238 ~ 1239

9  Yin W A,Li J,Gu TR.J Appl Polym Sci,1997,63:13 ~ 20

10 Robila G, Ivanciu M, Buruiana T.) Appl Polym Sci, 1997,66:591 ~ 596

1l DengJ G,Ding X B,Peng Y X, Wang J H,Long X P,Chan A.Polymer,2002,8:2179

12 Deng Jianguo{ B E ) , Peng Yuxing( B F 1T}, Wang Jianhua( T #4 ) . Chinese Journal of Chemical Physics( fbF W ER 48 ),2002,2:137 ~ 142

13 Klong H P, Alexander L., E.X-Ray Diffraction Procedures for Crystalline and Amorphous Materials. New York: Wiley, 195482 ~ 104

PREPARATION AND CHARACTERIZATION OF MAGNETIC Fe,0,-
POLYPYRROLE NANOPARTICLES

DENG Jianguo'?, HE Chuanlan', LONG Xinping', PENG Yuxing’, LI Pei’, CHAN Albert S.C.*
(" The Institute of Chemical Materials, CAEP, Mianyang 621900}
(* Chengdu Institte of Organic Chemistry , The Academic Institute of China , Chengdu  610041)
(* Open Laboratory of Chirotechnology and Departmens of Applied Biology and Chemical Technology , The Hong Kong Polytechnic University, Hong Kong)

Abstract A novel approach to synthesize core-shell nanoparticles with Fe, 0, as the magnetic core and PPY as the
conducting shell was investigated . The Fe, O, nanoparticles primarily prepared by precipitation-oxidation methed , and
the Fe, 0,-PPY nanoparticles with core-shell structure was synthesized via an in-situ polymerization of pyrrole
monoimer in an aqueous solution containing well-dispersed Fe, ), nanoparticles and surfactant NaBS. The particles
are almost spherical with diameters ranging from 20 ~ 30 nm. These particles are polydisperse and some of them
agglomerated due to magneto-dipole interactions between particles. 70% to 80% of the Fe; O,-PPY panticles are
ranged from 30 ~ 40 nm in diameter. The core-shell structure of nanoparticles was evidenced by TEM observations .
The Fe, O, content was fo.und to affect significantly both the conductivity and the magnetization of the resulting PPY
compaosites . When 9% Fe, O, was incorporated into PPY , the conductivity of PPY composite was greatly reduced from
6.52x 107" t0 1.94 x 10™* S/cm. Further increasing of Fe; O, content from 8.2% to 28.2 wt% , resulted in slight
reduction of the conductivity at room temperature. The decrease in conductivity of Fe,0,-PPY composites with
increasing Fe, 0, content was due to a decrease in the doping degree, assigned as S/N ratio. The S/N ratios decrease
from 0.34 to .19 with increasing Fe; O, content from O to 28.2 % . The magnetic properties of the Fe,O,-PPY
nanocomposites depend on the Fe, 0, content too. Increasing Fe; 0, content from 0 to 28.2% considerably increased
both the saturated magnetization (Ms} and the coercive force (He) from 0 to 23.42 emu/g and O to 45.2 Oe,
respectively . Since PPY powder is not magnetic, the ferromagnetic properties of the composites are attributed to the
magnetic Fe, O, nanoparticles. The magnetic Fe,0, nanoparticles can improve the thermal stability of Fe,0,-
polypyrrole nanocomposites due to interaction between Fe, 0, particles and PPY chains.

Key words Polypyrrole, Fe; 0, , Nanoparticle, Core/shell structure, Emulsion polymerization



