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Abstract: Mg- and Zn—ferrites having spinel structure, a kind of complex oxides showing the advantageous properties
of constituently single metal oxides, were selected to find a relationship between their catalyiic activities in the
dehydrogenation of ethylbenzene to styrene and the catalytic properties. For the structural and physical analyses of fer-
rites, XRD, BET, DTA, XPS, TEM and TPD methods were employed. Potassium added to the catalyst played a role of
bifunctional promoter which brought the electronic effect as well as the structural one for the increment of particle dis-
persion. K-addition decreased acid strength of the catalyst by neutralization and increased its acidity. In the
dehydrogenation of ethylbenzene, K-addition let the selectivity to styrene be constant throughout the reaction by the
proper acid strength of the ferrite for the reaction, which could be obtained from the neutralization of strong acid sites
by potassium.
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Fig. 1. XRD patterns of K-added ZnFe,0, catalysts
with various amounts of K, (a) Omol%, (b)
1mol%, (¢) 2mol%, (d) b5mol%, and (e)
10mol %.
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Fig. 2. DTA curves of K-added ZnFe,0, catalysts
with various amounts of K, (a) Omol% (b)
1mol%, (c) 2mol%, (d) 5mol%, and (e)

10mol%.
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Table 1. Properties of MgFe;0, Catalysts Adding Various Amounts of K

Binding energy(eV)

Specific Surface
Catalysts surface composition Fe
area(m/g) ratio(K/Fe) Oss
2pis2 2Dsp

MgFe,0, 3.56 — 723.2 709.6 530.6
1mol% K-MgFe,0, 5.14 — 723.0 709.5 529.5
2mol% K-MgFe;0, 5.34 0.02 722.6 709.4 528.5
5mol% K-MgFe;0, 5.58 0.10 722.3 7094 528.7
10mol% K-MgFe,0, 4.95 0.22 722.0 709.2 529.1

Table 2. Properties of ZnFe;,0, Catalysts Adding Various Amounts of K

Binding energy(eV)

Specific Surface
Catalysts surface composition Fe
area(m/g) ratio(K/Fe) Oss
2piy 2psp

ZnFe, O, 2.59 — 723.3 710.0 529.3
1mol% K—ZnFe,0, 3.87 0.02 723.2 709.7 528.2
2mol% K-ZnFe,0, 3.74 0.09 723.2 709.7 528.2
5mol% K-ZnFe,O, 3.97 0.12 723.0 709.8 528.5
10mol% K—ZnFe,0, 3.65 0.26 722.7 710.0 529.0
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Fig. 3. Transmission electron microphotographs of
K-added MgFe,O, catalysts with various a-
mounts of K, (a) Omol%, (b) 1mol%, (c)
2mol%, (d) 5mol%, and (e)10mol%.
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Fig. 4. TPD profiles of pyridine adsorbed on K-
added MgFe,0, catalysts with varlous a-
mounts of K, (a) Omol%, (b) 1mol%, (c)
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