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In this work, nano-sized M-ferrites (M=Co, Ni, Cu, Zn) for the decomposition of carbon dioxide were synthesized by the
chemical co-precipitation. From the thermogravimetric analysis, it was clear that the maximum weight loss of each sample
took place below 350 ‘C. High temperature calcination resulted in more systematic crystallines, smaller specific surface area
and larger particle size. An analysis by FTIR in the range of 375~406 cm™ revealed the presence of chelates at the octahedral
site, which implies the formation of spinel structure in the ferrites. The current work showed that a 500 C is the optimum
heat treatment temperature of metal ferrites for CO, decomposition reaction.
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Table 1. Starting Materials for Preparation of Fenites
Reagent Grade Purity

Fe(NO3); * 9H,O extra pure above 98%
Co(NO:s), * 6H.0 extra pure above 97%

NiCl; « 6H,0 extra pure above 96%
Cu(NO:s), * 3H,0 extra pure above 99%
Zn(NO3), * 6H,O extra pure above 98%
NaOH (powder) extra pure above 98%

[ msaits | [Feino,), om0 |

[ dissolving ] [NaOH powder ]
| well- mixing l | dissolving l
heatingto ___ ] “—1___ heatingto
50~60 *C — 45~55°C
[ precipitation ]

e keep temp. at 60~65 °C
andpH at 11~13

[ filtration ]

[ washed by distilled water ]

drying at 130°C for 3h & calcination at
different temperaturein air for 2h

Figure 1. Block diagram for procedure of ferrites synthesis.
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Figure 2. TG-DTA results of dried M-fenite precipitates.
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Figure 3. XRD pattems of CoFe,O; with calcination temperature
(drying at 130 T).
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Figure 4. XRD pattems of NiFe;O; with calcination temperature
(drying at 130 TC).
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Figure 5. XRD pattems of CuFe,O; with calcination temperature
(drying at 130 TC).

3.3. M-H2|0|E2| XRD % SEM A

Yol tist AR AR el 31k FRHE o]g-st HjElo] E Az
QoA BFAR] dAlolnt. 53] dAe] LXe M- Fete|EL] A4
T} A} A71E Ashedl o 9 dith E AEE
Az A1Z1 3350, 500, 700 CollAl 242} 2 h 5<F A2 A1ZATE Figures
3~62 FAE M-H2lo|EQ XRD ] AE =43§ A}olt). JCPDS
(65-3107) 71=2 Fau = slo] vlwst Ay, A9y u3E= AE nlg
YJEFO] E(Fe;04) 9 HISZ3HA] WELSITE obge] BE AlRolx] dAE
227t SV A9l HjElolE vld= oS FElskglen, 33
o A% A% A HeEbSth CuFe0.8] A9 EA 2] 2271 500
T vk v CuO7} A== 2 BRI 4 3lglem, JCPDS 7H=
of] Al E CuFe;0,-XRD FEZ} AA[EHA] b= 202 YERITE Ly
(2008)2] Aof] W= copper ferritet= 400 T 012 ] %o
Al FBlo] e, 550 C o]t A CuO%t Fe05%d¢] EAIsH=
o2 YERGTH16]. 53] 260 7) 35°91 311-reflection ¥ 3|9l
gl EL] Fo 9T EH XRD 23 A8 257} S7HEE 93
o] ARt S ke As gR1E F Atk &, A 57 S

Appl. Chem. Eng., Vol. 22, No. 2, 2011



188 Jiao-Wen Shen

9000

& & ZnFegOy

8000
7000
6000

5000

Intensity

4000
3000
2000

1000

26 ()
Figure 6. XRD pattems of ZnFe,O; with calcination temperature
(drying at 130 ).

Table 2. Average Crystalline Size and BET Surface Area of M-ferrits

Sample Calcinationo Avera.ge crystallite  BET suriace area
temperature (C) size (nm) (m7/g)
350 12.9 64.68
CoFe)O4 500 14.4 54.42
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350 5.3 127.90
NiFe;O4 500 11.8 43.73
700 18.3 17.04
350 10.7 55.82
CuFe;04 500 18.2 257
700 45.7 24
350 5.6 86.45
ZnFe;04 500 8.9 39.89
700 52.2 0.7
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Figure 7. SEM plates of (a) commercial Fe;O4; (b) CoFe;Os; (c)
NiFe;0y4; (d) CuFe;Oy; and (e) ZnFe,O4 (all the samples were calcined
at 500 T).
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Figure 8. FTIR spectra of synthesized M-ferrite powder (calcined at
350 C).
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