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Fig. 1 XRD patterns of Cu-Fe composite oxides with

different compositions
a. FeO_; b. Cuy,Fe, Fe,0,; c. Cuy,Fe,(Fe,0,;
d. Cu,¢Fe,,Fe,0,; e. Cu,gFe,,Fe,0,; f. CuFe,0,

F1 AEER Cu-Fe EA N YA RERFF AR ~F
Table 1 Specific surface area and crystallite size of Cu-Fe

composite oxides with different compositions

Crystallite size BET surface area

Catalysts

/nm* /(m* - g™")
FeO, 48.0 24.9
Cu, ,Fe, s Fe,0, 63.7 24.2
Cu, ,Fe, (Fe,0, 38.1 23.2
Cu, ¢ Fe, ,Fe,0, 26.7 23.7
Cu, sFe, ,Fe,0, 18.8 27.4
CuFe,0, 12.9 39.4

a. Calculated by Scherrer equation on the basis of (311)
crystallographic plane data in XRD patterns.
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Fig.2 N, O conversion over Cu-Fe composite oxides with

different compositions
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Fig.3 H,-TPR profiles of Cu-Fe composite oxides with

different compositions
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Fig. 4 XRD patterns of Ni-Fe composite oxides with
different compositions
a. FeO_; b. Nij,Fe,Fe,0,; c. Niy,Fe,Fe,0,;
d. Niy (Fe, ,Fe,0,; e. Ni, Fe,,Fe,0,; f. NiFe,O,

%2 FRAH Ni-Fe 54 EHMILRERA R RS
Table 2 Specific surface area and crystallite size of Ni-Fe

composite oxides with different compositions

Crystallite size BET surface area

Catalysts Jom J(ar® - g")
FeO, 48.0 24.9
Ni, ,Fe, sFe, 0, 59.6 30.9
Niy ,Fe, ¢Fe,0, 121.2 47.7
Ni, (Fe, ,Fe,0, 87.5 44.7
Nig s Fe, ,Fe, 0, 75.4 40.2
NiFe, 0, 43.8 74.1

a. Calculated by Scherrer equation on the basis of (311)

crystallographic plane data in XRD patterns.
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Fig.5 N,O conversion over Ni-Fe composite oxides with

different compositions
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Fig. 6 H,-TPR profiles of Ni-Fe composite oxides with
different compositions
a. FeO_; b. Nij,Fe,Fe,0,; c. Niy,Fe,Fe,0,;
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Fig. 7 The comparison of initial activity of CuFe,0, with

NiFe, 0, catalysts
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Table 3 The rate constant( k) and apparent activation energy(E,) of N,O decomposition reaction over CuFe,0, and NiFe, 0, catalysts
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FARGE PE RN R N AR M AT s AR, A8 3 i
=A

fif NiFe,0, [FERLR SRR (43.8 nm, DL 2), i
G Sk R SF o 45. 4 nm, PEEH R o B
NiFe,0, Ri 1 JL A B4:, HAR bR E b,

100 -

L L]
o l.ll.l.ll......
I e,
[ ]

80

N,O conversion/%

70 -

—8— CuFe,0,
—e—NiFe,0,

60 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100

Time on stream/h
] 8 500 °C 7427 i CuFe,0, Hl NiFe,0, Azt
Fig. 8 Catalytic stability of CuFe,0, and NiFe, O,
catalysts at 500 °C for 100 h
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Catalytic Decomposition of N, O over Cu, Fe,_ Fe, O, and
Ni, Fe,_. Fe, O, Composite Oxides

WANG Jian, ZHANG Hai-jie, XU Xiu-feng
(Institute of Applied Catalysis, Yantai University, Yantai 264005, China)

Abstract: A series of Cu-Fe and Ni-Fe composite oxides with spinel structure were prepared by a co-precipitation
method and were used for N,O decomposition in the presence of oxygen. The effect of composite oxides composi-
tions on catalytic performance was investigated. These catalysts were characterized by means of nitrogen physisorp-
tion (BET) , X-ray diffraction (XRD) and temperature-programmed reduction of hydrogen ( H,-TPR) techniques.
It is shown that CuFe,0, and NiFe,O, exhibited higher activity for N,O decomposition in Cu-Fe and Ni-Fe compo-
site oxide families, respectively, due to their higher surface area, smaller crystallite, weaker interaction between
oxygen species and surface active sites and larger amount of desorbed oxygen in reduction process. The kinetic data
suggested that the apparent activation energy (E,) of N,O decomposition reaction over NiFe,O, catalyst is lower
than that over CuFe,0, catalyst, thus the catalytic activity of NiFe,0, is higher than CuFe,O,. After reaction at
500 °C for 100 h, the conversion of N,O over CuFe,O, catalyst declined from 98.7% to 84.9% , whereas N,0
conversion over NiFe,0, always kept 99% . It can be concluded that NiFe, O, is a stable catalyst in N,O decomposi-
tion reaction.
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