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ABSTRACT

Ultra-fine oxygen deficient ferrites can decompose CO, gas, which cause the greenhouse effect, into C and O, at a low lemperature
of about 300°C. In the present sludy, ultra-fine powders of tcrnary ferrites of Ni,Zn; Fe,O, and Ni,Co, Fe,O;, as the potential
catalysts of CO, decomposition, were prepared by wet processing of hydrothermal synthesis and coprecipitation method, and CO,
decomposition abilities were investigated. XRD resulls of the synthesized [errites showed a typical spinel structure of ferrite.
BET surface area of the ternary ferrites prepared by a hydrothermal synthesis was above 110 m%/g and was larger than that prepared
by coprecipitation method. The particle size was very small as about 10 nm. The CO, decomposition efficiency of oxygen deficient
temary ferrites prepared by a hydrothermal synthesis was better than thal prepared by coprecipitation method. Also, Ni,Zny. FesQy 5
showed better efficiency of CO, decomposition than that of Ni,Co; Fe Oy,
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Fig. 1. Schematic diagram of experimental sequence.
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Fig. 2. Schematic diagram for CO, decoraposition reaction,
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Fig. 3. X-ray diffraction patterns of ternary ferrites synthesized by a hydrothermal synthesis and coprecipitation method : (a)
Nio_szn0.5FC2O4 (b)NinCOOjFCQOAP.

Table 1. The Chemical Composition, BET Surface Area and Crystalline Size of Terary Ferrites Prepared by Hydrothermal Synthesis
and Coprecipitation Method

Sample . .. . 2 . ]
Chemical composition BET Surface area (m’/g) Crystalline size (nm)
Method X
(NI 0.2 Zn™* g 2)0Fe™™ 5,04 79.1
03 LA 24 34 10~15
(Nip31 Co o 70)Fe™ 10104 1393
Coprecipitation (Ni?* o5 Zn™ g 5)Fe™ 5 0004 776
0.5 e e EM 15~20
Method (Ni*"y5; Co™ ps1)Fe” 950y 1272
2+ 2+ 3+
0.7 (N.12+0.72 an+o_32)F33+1‘9504 89.5 10~15
NI g0 CoganFe 50004 144.9
NiZ s Zn g r5)Fe’ | 6,0 121.8
03 N 622*2'231?;3*"204 14438 510
20304 .
Hydrothermal (Nl 047 Zn ql)Fe ')0004 1132
Y 05 2> 5~10
Syﬂﬂ’leSiS ’ (N] 050 Co 046)Fe [9104 1336
Ni* 066 Zn’ om)Fe ") 0204 1275
0.7 e R R ~1
(N12+O.68 C0240‘26)F63-‘2‘0504 ]452 3 0

* x is the mole fraction of Ni(NQ:).6H,0 in the initial solution prior to reaction.
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Fig. 4. BET surface areas of ternary ferrites synthesized by hydrothermal method and coprecipitation method with Ni contents (x) :

(a) Ni,Zn, ,Fe,0y. (b) Ni,Co, Fey0,.

Fig. 5. Transmission electron micrographs of synthesized ternary ferrites :
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(a) NiyZn_Fe,0,, by a coprecipitation method, (b)

Ni,Zny Fe,04, by a hydrothermal synthesis, (¢) Ni,Co;Fe,04, by a coprecipitation method and (d) Ni,Co,. Fe;Qq, by a

hydrothermal synthesis.
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Fig. 6. The CO, decomposition rate of ternary ferrites syn-
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