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Catalytic reactivities of Ni-Fe cxides (atomic ratio of Ni to Fe is 1) prepared by coprecipitation
and by physical mixing have been investigated in order to use such oxides in the synthesis of
phenol from benzoic acid. It was found that the phenol yield of the oxide prepared by coprecipitation

was 3 to b times higher than that prepared by physical mixing.
have been studied by analytical electron microscopy {AEM).

Microstructures of these oxides
We found that only for the oxide

prepared by coprecipitation about a half of catalyst particles exists ag complex particles in which

the NiO and NiFe;O, particles have a coherent relationship.

This epitaxial structures might play

an important role in the higher catalytic activity of the oxide for phenol synthesis.
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Table 1 Catalytic activities for Ni-Fe binary oxides prepared by coprecipitation and physical mixing

P : hod Surface arga  Conversion Selectivity{%) Phenol yield
reparation metho (m2/g) (%) Phenol Benzene  CO+CO, (%)
Coprecipitation ) 8.6 28.7 70.4 18.3 1.5 20.2
-4 42.6 66.0 15.8 17.9 28.1
Physical mixing *b} 4.9 204 30.5 56.3 13.2 6.2
NiFe,0,% 8.3 19.5 40.9 55.8 3.1 8.0
NiQ (calcined at 800°C) 0.5 0.8 - —® - _
NiQ (calcined at 600°C)® 10.8 17.0 63.8 8.7 25.6 10.8
NiQ (calcined at 500°C)° 24.5 24.5 04 29.8 523 2.3

a) NiFe,04/Ni0 molar ratio is 1.

b) Reaction conditions : space velocity, 10000 h~!; benzoic acid / air / steam molar ratio, 1/5/15,
¢) Reaction conditions : space velocity, 3500 h™! ; benzoic acid / air / steam molar ratio, 1/4/21.

d) Not measured,
e} Not detected.
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Fig. 1 (a)~{d) I= NiFe,0, 5k, NiO 433 (R00°C &
L V600 CBER MY B & UL RE O BREVHE 2 0R
NiFe,0, 7B L 17 600°C THEL L 7- NiO ROl 2 &
T SR &£ 200, B X4 30~100nm
DRESTHEDIIN L, 800°C THIK LA NIOKWED
R 100~400nm &3 L CHABEL T3, 2H2
LILNIO D139 A NiFe,0, U % 800°C 128V 2455
WMRHMEFREWIEERBLTWE, —7, AL

and 800°C for the others.

100nm

Bright lield images of NiFe;04(a), NiO(b)c)
and catalyst prepared by coprecipitation(d).
Calcinatien temperature was 600°C for (c),
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Fig. 2 Bright field image(a) and

electron diffraction
pattern(b) of a particle
of the catalyst prepared
by coprecipitation.
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Fig. 3 Transmission eleciron micrographs
of the catalyst particle prepared
by coprecipitation : {a)bright field
image ; {(b)dark field image formed
using 002 diffraction spot of
NiFe,O4 ; (¢)dark field image
formed using Q02 diffraction spot
of NiQ. This spot also overlaps
with 004 diffraction spot of
NiF6204_
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Fig. 4 Schematic diagram of NiFe,04~NiQ
epitaxial structure.
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Fig. b Concentration distribution of

the particles for the catalyst
prepared by coprecipitation.
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