CHAPTER I

INTRODUCTION

Today, the use of petroleum substances has substan-

’f ortage of crude oil supply,

nd for upgrading heavy

tially increased.

there have been the

liquids. These h ~contain high concen-
trations of impu i ich 3 altenes, heteroatoms like
sulfur, nitrogen Ny oounds , and metallic impuri-

ties. These impu i:pﬁf" esponsible for the cata-
lyst deaction duri e fat A1yt ;droprocessing. Removal

of the impurities i g' : ';.ﬁs proving petroleum feed-

stocks perior to furtheg;gx cessing. Therefore, a major
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purpose in up i%ping of these feedstocks .are to convert
eroatom content and
removal ‘the impu ities by using catalytic hydrotreatment
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d/modern reflnery, hydrotreatlng is con51dnred to
> °“Q°W“Tﬂ°ﬁtﬂ“§°m‘il PP Lt e, either
petroleum or coal-derived liquids, usually contain impuri-
ties such as nitrogen, oxvgen, sulfur, and metal compounds.
These compounds were removed for one of the following rea-
sons: (1) to improve the quality of the downstream product,
(2) to protect and improve the performance of catalysts used

in downstream operations, (3) to reduce the sulfur content
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of the fuel to meet environmental restrictions, and (4) to
improve the stability of the product. Hydrotreating is the
process by which nitrogen, oxygen, sulfur, and metals are
removed from the feedstocks via catalytic reactions with
hydrogen.

The catalysts commonly used for this process are Mo

and W on alumina support

/ d Co are also used as promo-

ters to improve cat During normal opera-
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tion, the catalys@l o@activities due to (1)
coke formation, M : \ and (3) permanent
deposition of me ‘ Cok rmation on the cata-
lyst surface reg
by carbonaceous'm w];f \ : uction of the pores
increses the mass :-iﬁr'i_ ance and reduces the rate
of transfer of the ;;éﬁl: ; ctive sites of the

catalyst. Nitrogen cqmpgmn ; e feedstocks can adsorb
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on the acidic aﬂtes of the cat e and destroy the

sites. Trace ently deposit on

the active sites of the catalyst surface and cause a loss of

catalyst aﬁﬁﬂﬁwﬂﬂ%wﬂﬂoﬂ 4 be burned ot

the catalystiisurface by controlled combustlon. Studies show
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factor in deactivation of the catalysts, while the deposi-
tion of metal impurities is considered to have a long term
deactivation effect.

There are differenct types of metal impurities in
petroleum and coal-derived liquid feedstocks. Nickel and

vanadium are commonly found in petroleum feedstocks while



titanium and iron are found in coal-derived liquids. The
form of titanium in coal-derived liquids is not positively
identified, but an organometallic compound like titanocene
was proposed by Filby et al. [5].

In this study, the roles of organometallic compounds

on catalytic hydrodesulfurization of thiophene are investi-

gated. The catalyst us dyis o/alumina catalyst. Thio-

phene and toluene are present pure compounds

d
o r@anadyl acetylaceto-
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;etals, respectlvely.

and titanocene di
nate are selected

containing titani
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