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A bstract MSssbauer spectroscopy has been utilized for studying the action of Mg element 

in iron oxide catalysts used for the dehydrogenation of ethylbenzene to styrene．The experi— 

mental results show that the presence of opportune amount of M g can enhance the stability 

and dispersion of catalysts，i．e．M g is an useful structure promoter in this kind of catalysts． 
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1 Introduction 

The catalytic dehydr0genati0n of ethyl— 

benzene is of important in manufacture of 

styrene，which is applied to various process such 

as the production of synthetic rubber and resins 

by polymerization．It has recently been discov． 

ered that a potassium．promoted iron oxide cat． 

alysts containing minor but effective amounts of 

magnesium oxide exhibits a high selectivity and 

catalytic activity． However，the study of the 

action of magnesium in iron oxide catalysts for 

ethylbenzene dehydr0genati0n has rarely been 

reported． 

In this work two series of the samples 

Mg-[Fe—K]and Mg一[Fe—K—ce]have been mea- 
sured systematically by using M Sssbauer spec． 

troscopy． The results show that the presence 

of opportune amount of Mg can increase the 

stabilization and dispersion，in result，delay the 

losing of activity．Therefore，Mg is considered 
as a kind of useful structure promoter in such 

catalysts． 

2 Exp erim ental 

The experiments were performed using the 

samples of industrial catalysts in GS series． 

There are two series of A (Mg一[Fe—K])and B 
(Mg一[Fe—K—ce])．Each series has four samples 
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containing different contents of magnesium for 

each sample． 

The 5 Fe M5ssbauer spectra were recorded 

in transmission geometry model at room tcm- 

perature with a source of 74 MBq (20mCi) 
Co(Pd1．A1l M6ssbauer parameters were ob． 

rained from computer．fitting and the isomer 

shift data were calculated relative to metallic 

1rn T1． 

3 R esults and discussion 

Fig．1 shows the M5ssbauer spectra of series 

A (Mg一[Fe—K])samples at room temperature． 
The experimental data were fitted with several 

sextets and one doublet f see Table 1 1．The don． 

blet is designated to the paramagnetic compo． 

nent produced by 一Fe203 small particles[ 
，
the 

area of which decreases with the increase in M g 

content．The sextet with the largest magnetic 

hyperfine field日=51．6 T and smallline width is 

characteristic of Q．Fe2 03．Anothcr two sextets 

are considered the contribution from the potas． 

sium fcrrite with spinel structure KFe】】O】7，one 

of which with magnetic splitting 47．5---48．6 T is 

attributed to Fe蚪 on the tetrahedral sites and 

other with 43．4-,-43．8 is to Fe3+ on the octa． 

hedral sites．【2J The linewidth of sextet on the 

octahedral sites gradually broadens with the in． 

crease in M g content． 
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Fig．1 M Sssbauer spectra of series A sample at room temperature 

Table 1 M Sssbauer parameters of series A sample at room temperature 

In Tables 1 2： isomcr shift(rm ／s)；A quadrupole splitting(mm／s)；H magnetic hyperfine field(T) 

F linewidth(mm／s)；s—area of subspectlalm (％) 

式＼ Is日 一筝I1卫。岛 
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Fig．2 shows the M Sssbauer spectra of series 

B(Mg一[Fe—K—CeJ)．All spectra are composed of 
two or three sets of sextet and one doublet as 

mentioned above fsee Table 2)．The situation 
of one doublet and two spinel sextets iS similar 

to the samples in series A．The lowest magnetic 

splitting appeared only in sample B4(16％Mg) 
is attributed to opportune additional Ce in com。 

parison with series A．In addition
j 
in all samples 

ofseries Bj the sextet corresponding to 。Fc203 

does not appear noticeably
． 

Velocity／IIlIl1． 

Fig·2 Mbssbauer spectra of series B sample at room tcm perature 

Table 2 M 6ssbauer parameters of series B sample at r00Ill temperature 

Number of 

sample 
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Previous works[。， ]show that the K ferrite site increases with increase in M g content see 

is the precursor of the catalytic active phase． 

which can turn into KFeO。under certain tem— 

perature．However，KFeO2 is unstable and can 

be decomposed into 7一Fe2 03 small particles and 

K20，especially if exposed to the atmosphere． 

According to our knowledge，the 7一Fe203 small 

particle appearing in this kind of catalyst is re— 

lated to the decrease in K content in the cat— 

alyst and to the losing of the activity of the 

catalyst．Now，the area of，y—Fe2O3 doublet de— 

creases with increasing M g amount in both sam— 

ples of series A and B．This fact indicates that 

the losing of the catalytic activity is delayed by 

the adding M g to the catalyst，i．e．，the presence 

of Mg enhances the stability of the active phas e 

in Fe—K—M g catalysts． 

In all samples of series B．the spectrum of 

— Fe2 03 is not found due to adding new element 

Ce relative to series A．while in series A the — 

Fe2 O3 spectrum appears in 3 samples f 1％，2％， 
4％ Mg)．This result shows that the adding of 

Ce in catalyst is in favour of the formation of 

． K spinel structure． 

On tile other hand．both in samples of se— 

ries A and B，the magnetic splitting of K fer— 

rite decreases but the linewidth of octahedral 

Tables 1．21． The reas on is that the nonmag— 

netic M g + ions enter the crystal structure of 

K ferrite compound，and occupy partly the near 

neighbor and next near neighbor of Fe蚪 irons． 

1eading to the decrease in the exchange inter— 

action between Fe3+ ions
．
It means that M g2+ 

entering into the crystal structure plays the role 

of dispersion． 

In conclusion，the adding of magnesium ox— 

ide t0 Fe—K and Fe．K—Ce systems delays the los— 

ing of the catalytic activity by increasing tile 

stabilization and dispersion．therefore M g is a 

kind of useful structure promoter in catalyst． 

The presence of Ce is favorable to produce tile 

spinel structure relative to the active phase ii1 

catalysts for dehydr0genati0n of ethylbenzene． 
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