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DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
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Rapid technological advancements have
environmental surroundings.
burning of fos:il fuels

created great concern in human's
Onc of the major causcu of these alarms is

containing hazardous sul fur containing com~

pounds which give off sulfur dioxide upon burning. 502 a major pollu-

tant of today's industrial comunities is not Snly determintal to health
but also costly to industrial installations,

To remedy this problem
Bany institutions have set thig

as a najor guel to implement a mechan-
ism to remove sulfur from petroleum crudes or petrrloum products.

Retearchers from the young catalytic unit of the National Iranian

Oil Company's research center in conjunction with scientists from other
disciplines from analytical

and engineering groups have made up a team
to invescigate the hydrodesulfurization of an Iranian Fuel Gil. The

reasons for the choice of thig particular challenging subject have bean
summarized as follows :

1. To examine sulfur romoval process of a pu

Nicular Iranian fuel
0il containing 2.4 sulfur by weight,

2. Tu investigate econonacs of a d:sulfurization process in Iran

where raw materials are abundant and labor ig relatively cheap
compared to many other countries abroad,

3. To qain an insight in the Process of desulfurization which can

have valuablc applicotions in the removal

1ate of sulfur from less prob-
lematic crude oils. 'x‘his/cgn §§ve the ro

ad for marketing low su}-
fur crudes to world's markets and to abide with some country's

strict pollution laws and fegulations and to be able to compets in
international crude market.

i AR S B A SR o




1.

2.

3.

4.

5.

Rl

To this ¢nd the following stiges have bech approved for the suc-

&

cessful completion of the prody-ct,

fdentification of various types of sulfur containing compounds in
the fucl oil. |

Praparation of a hydrodusulfurigzation catalyst.

Determination of physical propertivs of catalysts such as surface
arca and porosity mcasurvments.

Propane duasphalting of the ficl ¢il for romowal of asphalt and
heavy metals such as vrnadiue.

Hydrodunulfurization of the propano duasphaltud fuel and identi-
fication of products.

Determinatiorn of optisul jJo¢c. © conititions.,
Economic cajoulation of the urow us,

Implusentation of the pro-c< ~n 2 tedustrial scale.

A commerical activated alamine having o spcific surface area of

200 moters/g was uscd as a supper . Thior catnlyst samples were pree
pazed.
of cobalt actato and asmonius molydlats ¢nd the sclt molecules, uabodied
on the support surface were then r:lhioed to the metals by heating in a
stzcam of hydrogen. The technics ot tagteinotion varricd from one to

In all casus thoe aluming e prori was inprognated with solutions

another case. An examination was ma«d. >f the surface area, pore sMi¢
surface activity of the catalysts amnd vy have been subjected to
small laboratory bench experiments awl pilvt plant test.
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A Fuel 01) Vaving led.h oo riacosity/wes pretreated ir oa liquid
P

liquid extraction nilow scalu.  Foo.G. was used s extraction solvent
Lo romove aspbii't and heavr motols, he deasphalted fuel was pumped
into the top of o reooLer eguipped with soveral thewemocouplus,  Hydro-
gen was fed throush a Covine Lahe Lo thy reactirs,  The reactors were
opurated to maintain isctherral coenditien. tarcaghout the caotalyst bed.
The temperatere dastribution was kopt within an crror Of + 2°c. The

pressur: drop (i nos exceed more vhan 12 af the operating pregsufu.

The reactor was warmed gradually and thea foued was introducud
under steady conditlons. The recctor products woroe cocled by 3 water
cooler and thon passed ve o high prossure scoparator, wikro hydrogén
rich gas was tlusncd from the 1iquid product and the products were

measured amd wlencifiod,

LJ
Resulte and Discussien
1. In our oxp<@ioontal work . suniar romeval incroased with an in- .

. valocity
erease on Lo reaction toemporocurs vhen liqpasdé hourly spac«/wAI
fined.

ds Rate of saifur rzemoval incfensod with increasing hydvogen press
sure ot fixod vongeoraturc:.
3. Vanadivm and nithor poavy metals can he effectively removed from

the fuel ail te 2longoter the life of hydrodesalfurization catalyst.

4. The rate nf ulfur removed is Aecreased witn the ageing of catae-
lyst.
5. Improved desulturizetion will result witn wncerearing total pres-

sury or ircrozina hydiroges partcial pressure.

Thue cconomic feazibiiity study 13 urder investigataon,




In conclusion, it should be mentioncd that Iran with its expend-
ing 0il and petrochemical industrics may be considered as onc of the
biggest future cunsumers of a varicty of industriil cotalysts, The
country should follow an active line in catalytic research work which
should, one day, lead to the cstablishment of a manufacturing hody of
most industrial cetalysts.
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