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PR9CESS FOR DESULFURIZING CATALYT~¢Af.LY CRACKED GASOLINE 
<·> 

FIELD OF THE INVE~TION 

The present invention relat~·~ to a process for 

desulfurizing a catalytically crack~q gasoline. More 

particularly, ·this invention relate~\:t6 a process for 
.; 

... 

catalytically hydrodesulfurizing a·c:~ialytically cracked 

gasoline containing sulfur compound~::._'~nd olefin components. 
:.· .. ~ .. \· .. 

In the inventive process, not only is· there a small decrease 

in the octane number of the gasoline.because the 

hydrogenation of olefins is inhibits'#, but·also high 
_.:':' 
·.··· 

catalytic activity can be maintained>6ver a long period of 
>····.· 

time. 

BACKGROUND OF THE INVENTION 

Among the products produced ·i,.n, the field of petroleum 

refining is a catalytically cracked:Jjaf;oline. This product 
. , . ~·~ : : .. 

serves as an ingredient for high-ocf~h~ gasolines containing 

a large amount of olefin components'>';; 'The catalytically 

cracked gasoline is a gasoline f racti9n having a boiling 

point range of from about 20 to 250~q.,_.and is obtained by 

catalytically cracking a heavy pet;6.l~4m fraction feedstock, 
··:./' 

e.g., a vacuum gas· oil or a topping'reS,idue, and recovering 
' . . '~ .. 

and distilling the catalytically crack~d product. This 

product is used as a major blendingl#~redient for automotive 

gasolines. 
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However, the feedstock that·ts fed to a catalytic 

cracking apparatus originally cont~~~s. a relatively large 

amount of sulfur compounds. If thi~·\untreated f~edstock is 

catalytically cracked, the resultil}q ,:c:atalytically cracked 
·:.i /. 

gasoline necessarily has a high sui~iJ.r compound content. 
.. .: . : . ~ 

Since the use of this cracked producib~Jis a blending 
::·;.-:,·:·:; 

ingredient for automotive gasolines'.\tii~y adversely influence 
.:·: . ."(:·: .· . 

the environment, the feedstock may-~.~; desulfurized prior to 

cracking .. The catalytically cracke~9asolines produced from 

desulfurized feedstocks contain su1¥'1.r compounds in an amount 

of from 30 to 300 ppm by weight (of.:·.tJ-ie whole fraction), 

while those produced from untreated:'Jeedstocks contain sulfur 

compounds in an amount of from 50 to~several thousands of ppm 

by weight (of the whole fraction) . . ·with such catalytically 
.•.:. 

cracked gasolines, it is becoming d,if,:f icul t to comply with 
.. _,,. 

the recent strict regulations for epy1rorunental protection. 

A hydrodesulfurization proc~~b conventionally 

employed in the field of petroleum i,:efining is generally used 
.·:<·:<_:: 

to desulfurize feedstock oils prior:t:o cracking. In this 

process, the feedstock to be desulfli£-'±zed is contacted with 

an appropriate hydrodesulfurizatio~ ·.catalyst in a high­

temperature hydrogen atmosphere un~e~'.pressure. 
In the hydrodesulfurizatiorl···.a£·· feedstocks that are to 

.. · . : .... ~·: 

be catalytically cracked, such as, ::.~,:ig-., vacuum gas oils and 

topping residues, a hydrodesulfuri~:'~Lon catalyst is used 
.· .·::·- ··:. 

which is obtained by fixing Groups :'v·I'l:r and VI elements, 
!:·:- ·. ~ ·;·.. .. .... :· ·. 
·.·. :::~ -: .. ;: :·.· 
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e.g., chromium, molybdenum, tungste!l., cobalt, nickel, etc., 
··' .. 

to an appropriate. support, e.g., aTU#tina. The 

hydrodesulfurization is generally ~~rried out at a 
··:·:'·.~ . .-

temperature of from about 250 to 3SCJ°C, a partial hydrogen· 

pressure of from 30 to 200 kg/cm2G, :and a liquid hourly space 

velocity (LHSV) of from about 0.1 t·p-:_10 1/hr. 

However, when undesulfuriz~~-': f eedstocks or 
;:,:·' 

inadequately desulfurized feedstoc~i:f: are .fed to a catalytic 

cracking apparatus, the resulting catalytically cracked 

gasolines must be directly hydrodesfl~furized. Ordinary 

naphthas are desulfurized at a temp~rature of from about 250 
. ···:.. · .. ~ : 

to 350°C, a total reactor pressure·<)~ about 30 kg/cm2G, a 

hydrogen/oil ratio of about 500 scf/bbl, and a liquid hourly 

space velocity (LHSV) of from abouf.·~3 to 5 1/hr. These 

conditions for the hydrodesulfurization of a catalytically 
:.,··:·.-: 

cracked gasoline,_ however, are disad.lvantageous in that the 
. : ;: . ~ 

olefin components contained in the>s-~soline in an amount of 

from about 10 to 50 vol% are hydrog~it.ated. The reduced 

olefin content in turn results in a~reduced octane number. 

There is another problem in that oi.~~in components polymerize 
:. .. 

on the catalyst surface to yield a coke, which in turn 

reduces the catalytic activity. 
··,;,· 

Similar to desulfurization .·.catalysts for f eedstocks 

other than naphthas, catalysts for:t~e desulfurization of 

naphthas are obtained by fixing Gr:oups VIII and VI elements, 
,,·· :· 

e.g., chromium, molybdenum, tungsten,. cobalt, nickel, etc., 
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orito an appropr.:j.c:if~ support, e.g., ailimina. 

are _activated by/:~~~esulfurization, q~~ch is 

These catalysts 

the same method 
·.;;':_:··:. >··:.:: 

used to activate<~he naphtha desulft1_;:~zation catalysts. The 
·.; .:-._'.: . . . . ,, ·:~· . .. _... : : . ~· 

activation treat.mJnt generally comp'~i-~es mixing naphtha with 
'.· ,:.,=. 

a sulfur compoun~:f,.: e.g., dimethyl c±t~µlfide, heating the 

mixture to 150 td\3so 0 c together wr"t:h: .. _:hydrogen, and passing 
~· :~ ); '; ·. 

the heated mixtu!:"~ through a reactdl:: :p.c;icked with the 
.. ·: ... ·· .:.-· ... 

catalyst. The ~:J~.~ur compound, e.'!J_;i,f\\timethyl disulfide, 

reacts with hydro.gen on the surf ace>O.;P· the active metals 
.·. · ... · ·;.:, .. · .... 

contained in the:. ~atalyst to conve~~;}~he same into hydrogen 

sulfide, which f~:fther reacts with the- active metals to yield 
.· .... :::; :.:·': · .. ·· 

metal sulfides a_b~l.ve in the desulfui.·ization reaction. 
) .. :·:~::·:::::.. :· :/:_:: 

'\:.,;SUMMARY OF THE INVENTION 
... "' .· , .. :-.. 

An objec~:'/:of the present in~~p.tion is to provide a 
·.··.:::\ .... 

process for des11~furizing a catalyt'~:Sa.lly cracked gasoline 

containing sulf4~?.:~qompounds and olefj::ri components by 

catalytic hydrodes.ulfurization . 
. ·: ~: :.' ~ .. 

Iri·tJlis process not only is 

there a small d~d~ease in the octaneYnumber of the gasoline 
: ·.~.~:> ·.~ ... · '•. 

because the hyd~pg.enation of olefin C(;>mponents is inhibited, 
... ~ .:~: .=··.: ..... :· . . ;::·::·.· 

but also high desulfurization activity can be maintained over 
:: : :.: : ~ :. ,:.: : 

a long period ot':;··~ime. /'.-
. ': ~.·:: . .'··>( ·. 

The pre~~*t inventors have;conctucted extensive 

studies in order/.to accomplish the · abo've ·described 
: ·; .:.~.:~'.;=>. :.· ·: -: .... ·: . 

objectives. As ~"result,·the present:,inventors have 

discovered an ex:¢$edingly useful prbcetflS for 
. ,~:;~ .. ';·'. '• . 

hydrodesulfuriz.J.ri,:~-a catalytically~~Jcked gasoline 
' . . : .~ ' 
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containing sulfur compounds and ol~~frt components in which 
:. ~: . : ; 

not only is the .l'l:Ydrogenation react:{c::m of the olefin 

components inhibJ.'.ted but coke depos~·tion can als_o be 

inhibited by conchiCting the hydrode~tilfurization in the vapor . 

phase using specific reaction condi.t1ons and a specific 

catalyst. 

The abov~ objects have beenachieved by providing a 

process for des.ti;~furizing a feedstdgk oil of a catalytically 
: .. ·. 

cracked gasoline ~containing sulfur :b.ompounds and olefin 

components in a:reactor having a reactor inlet which 
··:_: .. :·:;:.· 

comprises hydrodesulfurizing the ga,·~bline under reaction 

conditions shoWIJ.:in (a) below using .·et desulfurization 

catalyst shown i!l (b) below; 

{a) Reaction conditions: 

a hydrogen fe~.d rate measured a:t the reactor inlet of 
:··.. . ····, 

from 1 to 5 ::n,io.ls per mol of the-:'.t~edstock oil and of from 

5 to 50 mols per mol of the ole.~~n components contained 
::--: .. ·. 

in the feedei-,tock oil, a reaction, temperature of from 200 

to 300°C, a total pressure insid.«3 the reactor of from 10 

to 20 kg/cm2q-l and a. liquid hou:rhi'.:_~pace velocity (LHSV) 

of from 2 to-8 1/hr; 

(b) Catalyst: 

a catalyst which comprises a stippqrt mainly comprising 
..... ,· .. ·.·; ._.;'.: 

alumina and:having a surface are~''.of 200 m2/g or larger, 

wherein Moo3· in an amount of fto~?.to. to 20 wt% and coo in 
•. . . : -~ ... :_~ : . . 

an amount of from 3 to 6 wt% in t~rlns of inner content 
· .. ·· ... _,:::'.: 

.· ... ' _,-:: 
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are fixed to the support, and the weight ratio of Mo03 to 

Coo is from 2~5 to 4.5. 

DETAILED DESCRIPTION OF THE INVENTION 

Although the desulfurization reactions of various 

kinds of general petroleum fractions are conducted in various 

phases (e.g., the vapor phase, liquid phase, and vapor/liquid 

mixed phase), one of the features of the process of the 

present invention is that the desulfurization of a feedstock 

oil is carried out entirely in the vapor phase. The 

desulfurization reaction is preferably conducted at a low 

temperature because the desulfurization reaction more readily 

proceeds at low temperatures as compared to the hydrogenation 

of olefins. Hence, lower desulfurization temperatures result 

in smaller decreases in octane number. In liquid-phase 

desulfurization, the catalyst is contacted with sulfur 

compounds and hydrogen via a liquid. In contrast, in vapor­

phase desulfurization, the catalyst is in direct contact with 

sulfur compounds and hydrogen, so that the reaction proceeds 

at a higher rate. Because of this, the vapor-phase 

desulfurization reaction is advantageous in that the reaction 

can be carried out at a lower temperature as compared to a 

liquid-phase reaction. Namely, the desulfurization reaction 

in the vapor phase can be conducted while inhibiting the 

hydrogenation of olefins. The liquid-phase reaction is· 

further problematic in that the olef ins contained in the 

feedstock oil which wets the catalyst surface tend to 
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polymerize to ca:11se coke deposits. This results in a 
··.~ /·: ... 

considerable dec+9-ase in catalytic activity. 

It should,_be noted, however, "that since reaction 

control is.difficult due to the extremely high activity of 

the desulfurizati.pn catalyst during·. t;he initial stage of use 

thereof, the desulfurization reaction may be conducted at a 

lower temperatur;e. in the presence of a liquid phase for 
. . ·. ' 

several days until the catalytic activity stabilizes. 

A simple and convenient method for selecting 

conditions for the vapor-phase reaction is to use commercial 

process computation software. 

Another c"liaracteristic feature of the present 

invention is that the feedstock oil that is contacted with a 
:., : ; 

catalyst is fedOf:,qgether with hydrogen at a hydrogen feed 

rate such that th13 hydrogen amount measured at the reactor 

inlet is at least l mo! and preferably from 1 to 5 mols per 

mol of the feedstqck oil, and from Sto 50 mols per mol of 

olefin components contained in the f~edstock oil. The use of 

such a large mola]:proportion of hyd~ogen is 13ffective not 

only in preventiti"9'. :the generation of> coke which deteriorates 

catalytic activity, but also in preventing reaction 

inhibition by the adsorption of hydt~~~n sulfide onto active 
.;_, .. ·:·.:· 

sites due to redl,lC:ed hydrogen sulf id~:i .:concentration in the 

vapor phase. Moreover, the reactiort.j:>.f hydrogen sulfide 

resulting from desulfurization with Q;l~f ins to yield thiols 
··.-.:.:--;· 

can be suppresse_d_, so that a high de~~~e of desulfurization 

·. : 
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can be atta:i.ned wf~hout hydrogenating-the olefins. The 
.:·· 

necessary amount: pf hydrogen may b~>~S~;lculated from the 

average molec~lar weight of the feE;l~~'.tock oil. 

On the other hand, the hydr~4~nation of olefins is 

less influenced,: by the molar propoff{'611 of hydrogen than the 
:··:::-,.; ... ; 

desulfurization --- r~action. Consequ~A~iy, by feeding hydrogen 
·:· ·.-):'·/'_.'::;·. 

in a large · (excess) molar proportiorl,',J.desulfurization can be 

·carried out while minimizing the dehi~ase in octane number . 
. · · ... ::,: 

When a ~eedstock oil contai:I1J!lg no olefin components, 

such as, e.g., a naphtha or kerosinE:t·~::ls desulfurized in the 
: ... : ~-. · .. '. ·: : : ;··· . 

vapor phase, hydrggen is used usualif-·:in an amount of about 

from 0.3 to 0.5 :mol per mol of the.f~~dstock oil, which 

amount is far leess than the hydroge~ .:amount of from 1 to 5 

mols per mol of ·t:h.e feedstock oil e:t~:.lised in the present 

invention. Furt,hermore, the totalOf:~actor pressure for an 

olefin-free feedstock oil is 30 kg/~-~~G, which is higher than 

the total pressure of from 10 to 2o:']c~"tcm2G that is used in 
.· :_..< 

the present invention. 
. } ·. 

The reaction conditions of th.'e _present invention, 

which are optimturi.·conditions seledted'b~sed on the mechanism 

found by the pre~ent inventors con~e:t"~~ng the desulfurization 

of catalytically_cracked gasolines):_ijte fundamentally 

different from conventional reactibn:·::e:onditions for the . . . . ... ,,_ ·;::.- .. · ......... : 
·. -~· ·. ':· ·-,-~. 

desulfurization of naphtha fractio:ns} 
·.; .. ::.· 

Various . apparatus are used ·:·:for the partial 
·· .. ·::.·._.· 

hydrogenation of- thermally cracked:·.,gcis"d:Iines containing 
. : .. ·;. ":'· 

: _:, 
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olefines. Such apparatus have not been designed for 

desulfurization, but rather for selective hydrogenation of 

diene$ that are present in small amounts. Thus,_ hydrogen is 

fed to such apparatus in an amount as small as about 0.5 mol 

per mol of the feedstock oil. Therefore, the process of the 

present invention, in which hydrogen is used in an amount of 

from 1 to 5 mols per mols of the feedstock, employs entirely 

different conditions based on investigations of the 

desulfurization of catalytically cracked gasolines. 

Other important reaction conditions in the present 

invention include a reaction temperature of from 200 to 

300°C, a total pressure inside the reactor of from 10 to 20 

kg/cm2G, and a liquid hourly space velocity (LHSV) of from 2 

to 8 1/hr. Although lower reaction temperatures are 

advantageous from the standpoint of inhibiting olefin 

hydrogenation, temperatures lower than 200°C are impractical 

because this results in reduced desulfurization activity. 

Temperatures higher than 300°C are undesirable in that the 

olefin hydrogenation reaction proceeds, resulting in a 

reduced octane number. 

The total pressure inside the reactor is preferably 

20 kg/cm2G or lower from the standpoint of inhibiting olefin 

hydrogenation. Total pressures lower than 10 kg/cm2G are 

impractical because of the need for a larger apparatus and 

are also disadvantageous in that the catalytic deteriorates 

considerably deteriorates due to coke deposition. 

/ 
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The liquid hourly space velocity (LHSV) is from 2 to 

8·1/hr because desulfurization can be carried out efficiently 

at these rates. LHSV's lower than 2 1/hr are undesirable in 
.. · ."'.··.:··· 

'that an increased amount of the catalyst is needed, whereas 

LHSV'.s higher than 8 1/hr are undesirable in that the 

·frequency of catalyst exchange is increased. 

Although the reaction tower is not particularly 

limited, a fixed bed type is preferred. For promoting good 

contact of the catalytically cracked gasoline, hydrogen and 

the catalyst with one another, a co-current descending flow-

type reaction tower is generally used. 

In the present invention, the catalyst comprises a 

support mainly comprising alumina and having a surface area 

of 200 m2/g or larger. Mo03 in an amount of from 10 to 20 

wt% and Coo in an amount of from 3 to 6 wt% in terms of inner 

content are fixed to the support. Also, the weight ratio of 

Mo03 to Coo being from 2.5 to 4.5. The support preferably 

contains alumina in an amount of 90 wt% or more. Use of a 

support having a surface area of 200 m2/g or larger is 

effective in fixing from 10 to 20 wt% Mo03 and from 3 to 6 

wt% Coo thereto while inhibi.ting metal aggregation, so that a 

highly active catalyst can b~ prepared. By setting the 

Mo03/Co0 weight ratio to a value of from 2.5 to 4.5, the 

hydrogenation of olefins is inhil;>ited and desulfurization can 

be carried out efficiently.. A useful method for fixing the 
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metal? to the. support is to fix both metals at a time using a 

pore-filling technique. 

When the desulfurization catalyst is such that the 

amount of Mo03 fixed to the support is not larger than 80% of 

the amount of Mo03 capable of being dispersed on the support 

surface in the form of a monomolecular layer, the 

hydrqgenation of olefins can be inhibited more effectively 

and desulfurization can be carried out more efficiently. 

According to Kogyo Kagaku Zasshi, Vol. 74, No. 8 (1971), Mo03 

is bonded to an alumina surface in the manner shown in Fig. 1 

of this literature reference. Since each 02- ion present on 

the ~lumina surf ace occupies 8 A2 and three 02- ions are 

bonded to one Mo atom, the amounts Wmo (outer content) and 

Wmi (inner content) of the Mo03 capable of being dispersed on 

the support surface in the form of a monomolecular layer are 

expressed by the following equations, respectively. The 

amount Wei (inner content) of the.Coo is defined as follows. 

Wmo = (M/No)[S/(Bxlo-20 )] (1/3) 

Wmi = Wmo/(Wmo+Wco+l) 

Wei = Wco/(Wmo+Wco+l) 

M : molecular weight of Mo03 (143.9) 

Wmo: amount of fixed Mo03 dispersible in the form of 

a monomolecular layer, outer content (unit: g­

Mo03/g-catalyst support) 
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Wmi: amount of fixed Mo03 dispersible in the form of 

a monomolecular layer, inner content (unit: g­

Mo03/g-catalyst} 

Wco: amount of fixed CoO, outer content (g-CoO/g­

catalyst support} 

Wei: amount of fixed Coo, inner content (g-CoO/g­

catalyst) 

No: Avogadro's number (6.02xl0 23 )· 

S : surface area of the support (unit: m2/g) 

If Mo03 has been fixed in an amount exceeding the 

amou~t corresponding to a monomolecular layer thereof, the 

Mo03 which remains unbonded to the alumina aggregates to form 

aggregate particles. The aggregates are sulfurized to a 

lesse.r extent and hence disadvantageously accelerate olefin 

hydrogenation. Even if Mo03 has been fixed in an amount not 

larger than the fixed Mo03 amount dispersible in the form of 

a monomolecular layer, part of the Mo03 can aggregate as a 

result of baking after fixing to the support. This 

aggregation is effectively avoided by setting the amount of 

the fixed Mo03 to a value up to 80% of the amount of Mo03 

dispersible in the form of a monomolecular layer on the 

support. 

On the other hand, when CoO is fixed in an amount of 

from 3 to 6 wt%, it is considered that coo remains unbonded 

to the alumina. According to the preprints of the Symposium 
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on Hydrocracking.: and Hydrotreating by Afitetican Chemical 
':· 

Society in Phila.9:elphia Meeting Page 574, Figure 11.(1975), 

Cg is, located on. Mo as an ion Co2+ and Co does not bond to 
'. 

alumina. The co"o serves to enhance the desulfurization · 

activlty of Mo after sulfurization. In this way, only Mo can 

be dt~persible in the form of a monomolecular layer on the 

supp9;rt. 

When a d(3sulfurization catalyst comprising an alumina 

supp9rt containing from 0.2 to 3.0 wt% potassium and Mo03 and 

Coo are fixed to the support, the coke deposition caused by 

olefin polymerization can be minimized and stable 

desulfurization activity can· be maintained over a long period 

of time. 

EXAMPLES 

The pres.t=nt invention will be explained in more 

detail below by.reference to the following Examples. 

Howev13r, the pr(3sent invention should not be construed as 

bein~ limited thereto. 

EXAMPLE 1 

Coo and ~o03 were fixed to a 1/16 inch extruded 

alumina support ·(surface area: 264 m2/g) which had been baked 

at 600°C and con.1:aining 1 wt% potassium by a pore-filling 

technique in amo\ints of 4.3 wt% 'and 15 wt%, respectively, in 

terms of inner cc)~tent. The fixed Mo03 amount was 72% of the 

fixed,Mo03 amoun-t: dispersible in the form of a monomolecular 

layer on the sup~9rt. The support was baked again at 600°C, 
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and 60 ml· of th~··~r~sulting catalyst was packed into a small 

fixed-bed co~cuf~~nt descending flow-type reactor. 

Us.Lng J:_I~i:;No. 1 industrial gasoline to ~hich 5 wt% 

dimethyl di~~l~¥~~- had been added, presulfurization was 

conducted,for s)h6urs under conditions of 300°C, a pressure .-.,.:··· ·.· .. :,)~>·: 

of 15 kg/cm2G~.(ifr_'LHSV of 2 1/hr, and a hydrogen/oii ratio of 

500 scf/bbl. 

After ~p~~ring the temperature within the reactor to 
.);·. ·. i. ... 

250°C, a desulf'llrization reaction test was conducted using a , : ;~:~ <~: __ .'" 
catalytically c:t::~b:ked gasoline (density at 15°C, 0.779 g/cm3

; 

sulfur content,,-:2:~0 ppm by weight; olefin content 32 vol%; 

research octan~:h\imber, 87.1) which was an 80-220°C fraction . '. : ·::~· : 

having· an averi;ig~<molecular weight of 120 and obtained by 

catalytically C;['~qking a feedstock containing a topping 
: -~· . : . 

residue. 

The rea:chlon conditions used to conduct the 
. . . ·-.-~: .. (;'..-.\··-~ 

desulfurization:were a temperature of 230°C, a reaction 

pressure of 15- kglcm2G, an LHSV of 4· 1/hr, and a hydrogen/oil 
· .. ·· ... 

ratio of 2:,000,sbilbbl. 
.. ·;.·>. 

The hydrogen/feedstock oil molar 

ratio and -the_h.:i#pogen/olefin molar ratio measured at the 
.. ·:., 

reactor inlet wel:-.e 2.3 and 7.3, respectively. 
·.·-: ··:··· 

As a r~:i;~.l.t, a hydrodesulfurized, catalytically 

cracked gasolin~')\\Tas obtained which had a sulfur content of 

60 ppm by weight~?·an olefin content of 29 vol%, and a 
...... 

research octane,fi#mber of 85.9. 
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The amount ·of .coke measured after conducting the 

reaction for JO days was 6.8 wt%. 

EXAMPLE 2 

Using the same reactor and catalyst as in Example 1, 

the same presu.lfurization was conducted as in Example 1. 

Thereafter, the'. same catalytically cracked gasoline as in 

Example 1 was ,subjected to a desulfurization reaction test. 

The re~ction conditions used to conduct the 

desulfurization were a temperature of 250°C, a reaction 

pressure of 20 kg/cm2G, an LHSV of 7 1/hr, and a hydrogen/oil 

ratio of 1,500 scf/bbl. The hydrogen/feedstock oil molar 

ratio and the hydrogen/olefin molar ratio measured at the 

reactor inlet were 1.9 and 5.4, respectively. 

As a result, a hydrodesulfurized, catalytically 

cracked gasoline was 9btained which had a sulfur content of 

67 ppm by weig~t, an olefin content of 28 vol%, and a 

research octane number of 85.4. 

The amount of coke measured after conducting the 

reaction for 30 days was found 7.0 wt%. 

COMPARATIVE EX.AMPLE 

CoO ang Mo03 were fixed to a 1/16 inch extruded 

alumina support (surface area: 275 m2/g) which had been baked 

at 600°C by a ppre-filling tec~nique in amounts of 6.0 wt% 

and 20 wt%, respectively, in terms of lnner content. The 

fixed ~~ount of Mo03 was 92% of the fixed Mo03 amount 

dispersible in the form of a monomolecular layer. 
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This cat~Jyst was packed into th@ same reactor as in 

Example 1 to cond\ict the same presulfurization as in Example 

1. Thereafter,. ,a, desulfurization reaction test .was conducted 
·. _, .. 

using the same:qatalytically cracked gasoline as in Example 

1. 

The reaction conditions used to conduct the 

desulfurizatiort.w~re a temperature of 250°C, a reaction 

pressure of 30 k:g/cm2G, an LHSV of 5 1/hr and a hydrogen/oil 

ratio of 500 scf/i:,bl. The hydrogen/feedstock oil molar ratio 

and the hydrogen/olefin molar ratio measured at the reactor 

inlet were 0.6 aJ,1.d 1.8, respectively. 

As a r$.i:;'9,lt, a hydrodesulfurized, catalytically 

cracked gasoline·was obtained which had a sulfur content of 

65 ppm by weigh;t, ,an olefin content of 24 vol%,. and a 

research octane··· nu.mber of 84. 2. 

The amount of coke measured after conducting the ·_,:·.-

reaction for 30:days was found 7.9 wt%. 

By hydro(i~sulf urizing a catalytically cracked 

gasoline in the:~apor phase using the specific conditions and 

the specific cat:'alyst of the present invention, not only is 

there a smal.1 O:e·crease in the octane number of the gasoline 

because the hydr'c::>genation of olefins is inhibited, but also 

the desulfurizi:J:t'lon reaction can continue over a long period 

of time while m~Jntaining stable high catalytic activity 

because coke dep<;n3i tion is also inhibited. 
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While theO.lnvention has been de~btibed in detail and 

reference t.·~f·!~pecif ic embodiments thereof, it will be with 

apparent to one ~~k,illed in the art that various ~hanges and 
. . -:~~· ·. ·: 

modification ca:ri'/he made therein withc;mt departing from the 
· .. ··. 

spirit and scop_~·lbnereof. 
· .. ~:.· . ~ . . . 
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1. A p:bt>d.ess for desulfuri~_ing a feedstock oil of a 
, ·: ... ..... ;, • ···>··.'.'·· 

catalytically crab~ed gasoline cont."a.lning sulfur_ compounds 

and olefin coil1p:b~ehts in a reactor :h:iving a reactor inlet 
. . ,, ~' -: .. · .. 

which compris¢s'.'.:hfcirodesulfurizing .. :#he gasoline under 
. . : ., ··: ~ . ., . : . ·. ~-: : : . 

reaction condi·t;Wo4s shown in (a) be16w. and using a 

desulfurization· catalyst shown in (b) below; 

(a) Reaction pondftions: 
. ·. ~ ~ .· ;'· ·::· ,:: 

a hydrogeµ·'.f~~d rate measured a:£ ;the reactor inlet of 

from 1 to s' · il'lchs per mol of th~. ;f13edstock oil and of from 

5 to 50. mpl·~ .;J;>er mol of the ole:f:·i1J components contained 
.\::·,~:;· 

in the feeds·t6ck oil, a reactioP.:\.temperature of from 200 

to 300°c,'. a'. ·.~~~tal pressure insitj.~ the reactor of from 10 
.'.· .. ·. 

to 20 kg/cm2G>_.and a liquid hou;:~Y space velocity (LHSV) 

of from 2t.~0'81/hr; 
-·;: :<·:··· 

. ·:-
. . ~ .. 

(b) Catalyst: 
':. . > ~--·.~. 

a catalyst wh.'lch comprises a supJ?9rt mainly comprising 

alumina a:p.i;:~~~ing a surface ar-~J. of 200 m2/g or larger, 
.: .···:· 

wherein•Mo03.lP. an amount of frqm·J;O to 20 wt% and Coo in 
: ~ :.::::;:-~-:':::::· 

an amount o:f:: ·f·rom 3 to 6 wt% i~-.t~~s of inner content 
.. ':· .. ·· ~~-"<; ': 

are fixed·t6'°l:he support, and th~<weight ratio of Mo03 to 
: ; . -~·. ·;: ·:.::- .. : .. : . : ·.'"" :·. 

the Coo is ·:ftdm 2.5 to 4.5. 
- ·.: :. . ~.··_, . : : . •.· . . 

2. Ther-~~~cess as claimed ·:fri:·claim 1, wherein the 
. /'.·::.::_ . .:--·;:. 

amount of Moo~ f°i~'ed to the catalys#' ~4pport is not more than 
:· ... :: .. ·.· ·. 

···: ·,·:;· 

80% of the amou.rit ··pf Mo03 capable o;<J:>eirtg ·dispersed on the 

surface of the s~Jport in the form b:f ·imonomolecular layer. 
.· : . : ~ ... : .. >.'.: :· 

.·.· .. 
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3. The process as claimed ~ri:¢:1aim 1, wherein the 

desulfurization catalyst comprises :citi: alumina support 
. ·. -.. 

containing from 0.2 to 3.0 wt% potaE:JE:Jium, and wherein Mo03 

and Coo are fixed to the support. 

4. The process as claimed .·:i._ri:. claim 2, wherein the 
··-;-"· 

··'::":·;··· 

desulfurization ·catalyst comprises -~·ri. alumina support 
: ·.:: ·:~·, 

containing from 0.2 to 3.0 wt% potq~~.i.um, and wherein Mo03 

and Coo are fixed to the support. 
·;. 

5. The process as claimed -~rj claim 1, wherein said 

hydrodesulfurizing is carried out entirely in the vapor 

phase. 

6. The process as claim~d .. ~I1 claim 1, wherein said 

hydrodesulfuriziJ1g comprises contad1:~\ng the. feedstock oil 

with the desulfurization catalyst Q:#~'hydrogen in the vapor 

phase and in the absence of a liquid<phase or a vapor/liquid 

mixed phase. 

7. The process as claimed in claim 2, wherein said 

hydrodesulfurizing is carried out e:~ti.rely in the vapor 
. -.<>·: .. : 

phase. 

8. The process as claimediri'claim 2, wherein said 

hydrodesulfurizing comprises contad~~P.g the feedstock oil 

with the desulfurization catalyst an4.: hydrogen in the vapor 

phase and in the absence of a liqui:ci'.<phase or a vapor/liquid 
~ ·: :::·.:;_ ~ . 

mixed phase. 
, .... 

'. :.\., :~ .. :·. 

)·· 
.. :; ·':"<:. 

~: ·,.:·." 


