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gd g ate] A7t Eule 54 240 XRD, BET, TG/DTA, ESCA, TEM, TPD 59 4% &

AHE-stT FEtolE Zufo] i Cr X8 A2 AES V] 95t BAL £ oE EAF A7, gHo 2o

o] 8olF Cre Zuje) FUA F7be} 729 P A 7odste F2AQ & L5}, Zuje)

W33 Adel dolME Crol @] fE 4Wsls HESY =, MgCr,Fe,-,0, ZulolA Cr x| gTo)
SIHEFSE 32 FEA0l Folx fAssESo] AAH 1 AEAo g AYwr} F7Htao.

Abstract : Mg~ and Zn-ferrites having spinel structure, a kind of complex oxides showing the advantageous
properties of constituent single metal oxides, were selected to find a relationship between their catalytic activities
in the dehydrogenation of ethylbenzene to styrene and the catalytic properties. For the structural and physical
analyses of ferrites, XRD, BET, TG/DTA, ESCA, TEM, and TPD methods were employed. The effects of Cr-
substitution were intensively studied by the experimental methods mentioned above. Chromium which showed
a preferential tendency to diffuse to the surface acted as a structurat promoter by increasing surface area
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and stability of catalyst structure. In the dehydrogenation of ethylbenzene, catalytic activity, and the effects

of Cr-substitution were investigated. Oxygen mobility was decreased with the amount of Cr-substitution in

MgCr,Fe;—,O4, which resulted in the increase of selectivity to styrene and the suppression of total oxidation.
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Fig. 1. XRD patterns of MgCr,Fe, .0, catalysts
with various x values. “*” means the main
characteristic peaks of spinel structure.
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sHleho E Zuje] Cr AP E s} o Il 2] P2

3

rir

Aoz A7 & Atk

A XL E2EA

MR EFFEAH S o] &3, 243817 A MgCry
Fe, 04 &9 Cr X832l x ¢t ¥l @2 I3
EX4e HEF 7] 938 DTA F42 Fig. 4 o veh)
2Ath MgFe,0; &} 3980 °C F-2oll A Zuj o] 9
EFAH Jd FAFI €FE A, 220°C HF
AMe FHEL olFx AW AHF i,
Cro] A&¥E MgCr,Fe;- 048 4% A& AA3E0
74 Zo] HAsE 949 HA &xE Cry XE
o) Z7MESE 390~280°C o Wl AA Ha
e Aog #AFHAG. 2y TG F4E 2
A} x grol sl mel AakstEe] wajo
AE) Evs 255420 °C oA 630 °C 74 A F7}
4 £ g, ojE FAh AdEo Yo &x
A A3 BAEEAM A F2E A48
A, ol o] X—A H B4 Age}
23k ot

=
=
B
R

—

lo do ot

>

e 2 o o o b

i)

3 ~
e +
¢ -
I
3 3
g .
- o
el
7 2
« 19
- <
: :
H 0
T -
¥
! £
%
-t
3 v
I Ed
u —(a)
1 1 1 1 1 1 i

0 100 200 300 400 500 600 700

Temperafure (°C)

Fig. 4. DTA and TG curves in N; environment for Mg-
Cr,Fe;-O; catalysts with various x values, (a)
x=0, (b) x=0.1, (¢) x=0.2, (d) x=0.5, and (e)
x=10.

olo

283

Table 1. Properties of MgCriFe;- 0, Catalysts with
Various x Values

Specific |Surface  [Binding energy(eV)

Catalyst surface | composition Fe O,
) .
area(m®/g)| ratio(Cr/Fe) 2z | 2par
MgFe;0, 3.56 - 723217096 | 530.6

MgCroiFes04| 851 035 [7232|709.5| 530.6
MgCrooFe1s04 | 1185 034 [723.3)|709.7| 5309
MgCrosFe1s0. | 1869 069 |723.7|7099| 529.7
MgCrFeO, 26.03 198 [724.5|709.5| 530.2

Table 2. Properties of ZnCr.Fe;—O; Catalysts with
Various x Values

Specific | Surface  [Binding energy(eV)

Catalyst surface |composition Fe 0
1s
) .
area(m’/g)| ratio(Cr/Fe) 2z | 2par
ZnFe, 0, 259 - 7233|7100 529.3

InCroiFes0s | 279 017 |7252]711.5| 5293
ZnCrosFeis04 | 470 036 7260|7116 5286
ZnCrosFes0, | 844 108 [726.3|7115| 5289
ZnCrFeO, 10.78 155 [726.7|711.3| 529.2

BET ol 2|8t =N Y 7|8 B FF

Heo|E Fuf o} Cr X &3 ste] mE FH 2 7o
23 BAE Table 1 32 o] YehH A MgCr.Fes-,
04 9 ZnCrFe,-0: 1] 39 Cr 9o W3l x
gel 0 oA 1.0 7R F7HE ol et EE H o] Frtstn
Ao, HA FAN AMEHE 44 Evle] Aol
ZZu 2 HrtEE Cro] &0 2HEE F/A9 e
AEE 3 A5E & F Aok Kotelnikov 5[18] &
Crt 7t o] 29 A77t Aoz Folx fFdol
At B b dok olEd d44e Cr 2 X 8E
HeolEY 71F £X F4E& et Fig. 5 & AES
BH 71 o] #7F B3| dd. Fig. 59 ZnFe0; 9} Zn-
CrFe0, & 75l Creo] A&=HA A 7|5 K97}
101 o] F7HeE & 4 1o, ZnFe,0, & 200A
©]’49] large pore 7} Cro] FH=H 1204 H3F9
71Tz o]5E ¥ ok} meso-pore 2
Fol 71% A7 Y A& £ o2 o] 5o M Zujol
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Fig. 7. Transmission electron microphotographs of ferrite catalysts, (a) fresh MgFe,Os, (b) used MgFe,O,,
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Fig. 9. Effect of Cr-substitution on ethylbenzene(EB)
conversion and selectivites .of products over
MgCr,Fe;-,0, catalysts.

(Reaction temperature =400 °C, Pgz=0.028 atm,
W/F=150 g-cat. hr/mol)
(ST:styrene, BZ:benzene, TOL:toluene)
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1.

NOMENCLATURE
Ty * tetrahedral site
Oy octahedral site
EB ' ethylbenzene
BZ  benzene
TOL : toluene
ST : styrene
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