CHAPTER 1

INTRODUCTION

y/ entury, the chemical industry

has mainly depended™on rﬁle - raw material for organic
- | T—

synthesis. But 3 and associated gas are
alternative industry. Since the oil

1 in the steel industries

_ \

crisis, petroleum
and in the eléectr scale energy generation
systems. Accordingly .;‘;}iff 3 upply of petroleum has become
serious ;:mblem, es for effective utiliza-
tion of petroleum has ‘ cat significance. "C; chemistry"
is one of the d to l 5 e petroleum chemistry,
this new route which uses syngas as

starting materia Cy neral term for synthesis
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Cy hémistry because ethylene {02114] is used as a primary

chenistr'_r is a ge

material in this industry as mentioned above. C; chemistry is not
a particularly new technological concept. The methanol synthesis
from syngas has the oldest history. In 1913, BASF of Germany had
developed the technology for methanol synthesis from water gas, and

industrialized it. After this success, France, Italy, and Japan



successively started to produce methanol. The Fischer-Tropsch (F-T)
synthesis (hydrocarbon synthesis from syngas) an epoch-making result
in the history of catalytic synthesis, was industrialized in Germany
and Japan more than 40 vears ago.

The most striking recent inovation in C, chemistry was the

success. in the synthesis a shape selective zeolite catalyst.

ZsSM-5 [1] by Mobil .A.. They had developed and

commercialized the Lalyst from the 1950’s. They

discovered in thr!l!*f'_:j:,-i -  _ the product selectivity

can be changed rgalf A By | chan i;;f e shape and size of the
zeolite pores. il :ﬂ“f;-.@; _ he thermal stability and
hydrophobic proper ite richer in silica than
conventional syn ve {v : —?f : 1 estigated. Thus, a novel
zeolite ZSM-5 which '-péning with 10 oxygen-rings
(péntasil structuref ZsM-5 is different from
conventional ;;i *;J;:r-ti.gﬁth ing 7:_:;g, and Mordenite) and 8

A
oie dimension of ZSM-5 and

rings (A and Sy

its three-dimensfonal pore strﬁﬂture prad‘ ed a marvelous result in
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conventionaldl F-T svnth351s is "How daes one avoid haVLng a product
s Q0 AR TN AR e
probab lity ?". Product distribution is spread over a wide range of
carbon numbers in the F-T synthesis. Therefore, both the yield of
the gasoline fraction and its research octane-number are low. On the
other hand, when ZSM-5 was used as the catalyst, methanol converted
completely to hydrocarbons, and the gasoline fraction amounted to

about 80% with a fixed bed reactor operation.



Coke formation, i.e., the deposition of carbonaceous
residued, on solid acid catalysts such as silica-alumina and
zeolites usuvally leads to rapid deactivation [2]. This is the
serious problem of methanol conversion process because it makes
lower in activity and selectivity of solid acid catalysts. It is of

paramount interest to relate woke formation on various catalysts to

their actual rate of :-_ act iva i e ke deposits can indeed lower

ﬂpmsnnmg} and/or by pore

i ¢ reactants to the active
"\ .

the catalytic act -n---v

blocking which .

sites.

In general investigate the catalytic

behaviour of catalyvsfs 7sM-5 and Re-Pt/H-ZSM-5) in

M,
methanol conversion j € \ ¢ deactivation of H-ZSM-5

and the modified H-Z 't 't and Re-Pt by carbonaceous

compounds for methanol con TS0
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