A Process For Reducing Sulfur And Aefin Contents In
Gasol ine Technical Field The present invention rel ates
woaoa/getacess for refining hydrocarbon oils i npCHAN2003/001107
presence of hydrogen. In particular, the present
invention relates to a process for reducing sulfur and
ol efin contents in gasoline. Background of the
invention Wth the increasing concern for the world
envi ronment protection, the harnful conponents in the
exhaust gas of autonobiles will be controlled
stringently. In response to such controls t he qyallt )
A Ryoqare firdl Reduetid rdy iy fadhiYhiin oline
many countries have brought forward strlct I|n1tat|ons
on the quality of autonobile gasoline, for exanple:
oxygen content, vapouTeqitreissir eEidiehzene content,
total aromatic content, boiling point, olefin content,
sul fur content etc. Thus it is required by CAAA (USA)
The piesent nnﬂqffé‘-ﬂrm’Streé@\V@ﬁe‘W apﬁFfPG-‘Féﬁ Eentaf itpypg hydrocarbon
year 004, syl f Lat
OllSGasoI%%e) e %ﬁégt an%%@%aﬁ% g§tﬁéggle q%rgoﬁgg% present
invehelbﬁssfetlj“aaﬂasfi o) aTi‘[ﬁccEtﬂs:qJeﬂ@r Paeldianent sadlsoir and olefin
enacted an act, which required that, by 2005, the
contgpEfutncGAREEREEnd ol efin content in the gasoline be
: | ess than 30-50 ppm and 18% respectively. Accordingly,
it is an inmportant subject in the petroleumrefining
i ndustry how ta, %gﬁépgﬁ Leduce, sul fur and ol efin
contents in.gaso y conparing the current
St andards for Autonobile Gasoline in China with Tier
I'l quality standard of {%Vbrl -wi de Fuel Charter})
Withj fhgahberesfenRddeanERaE P %m%%ﬁéﬁﬁ%ment grotection,

the %%&%ggglc%n%%%@ﬂt%eln the exhaust gas of automobiles will be
controlled stringently. In response to such controls, the quality
of the fuel is reguired to be higher and higher. Thus, many countries
have brought forward strict limitations on the guality of automobile
gasoline, for example: oxygen content; vapour pressure, benzene
content, total aromatic content, boiling point, olefin content,
sulfur content etc. Thus, it is required by CAAA (USA) that, in nine
most severely polluted states, by the year 2004, the sulfur content
in RFG (Reformulated Gasoline) be less than 30 ppm, and the olefin
content be less than 8.5%. The European Pafliament also enacted an
act which required that, by 2005, the sulfur content and olefin
content in the gasoline be less than 30-50 ppm and 18% respectively.
Accordingly, it is an important subject in the petroleum refining
industry how to further reduce sulfur and olefin contents in

gasoline.

By comparing the current Standards for Automcbile Gasoline in China

with Tier II quality standard of {World-wide Fuel Charter) , it can



quality in China is the high contents of sul fur and

olefins . Hgh levels of sulfur and olefins in the
weauvaehd7i e gasoline is mainly due to the hi ghPCT/CN2003/001107

proportion of the fluidized catalytic cracking (FCC

gasoline in the gasoline pool. In China, the FCC

gasoline is a main bl endi ng conponent, accounting for

nore than 80% in the gasoline bl ending pool. The FCC

be @A=Qhidea eaatains Rh@h bewpiemoibsut fitke antt aMAfilRs gasoline
especi al | y when the feed of the FCC becones heavi er;
qualtifiys inj Ehigahhe dthe MARIGPTEGROBIE UghYs| 3Re e - High

levdd e{?'u nsgeel ent Les eéjﬂiﬂsn% O%heAgugﬁﬁ%segarggyg%g ig mainly

pro rommany rerineries i1n I na

due edrglenhigualidpordividat ko F lattioreti e daaald peacking (FCC)
Under the circunstances, a major approach to contro
gasqligicc bt it Fa6T0 14mer BPoAndlBI@Fin%s theatkGERdlene 18 a main

blerg:fis’OI Ic%% o?lﬁég rggH ﬁnEEﬁ?C98£6ﬂ8§eoé L létcctﬁ—:‘ ﬂpdche gasoline

gaso I ne. I's true t

b1fnﬁﬁn¥ﬁpbbmnaTh@wﬂanﬁmaﬂhmﬁ pooces$ssshiogn leve lused $m&fur and
substanti al | reduce the contents of both sulfur an

olefgins i AEPRRLE g’iﬂﬁﬂ fepd quall'lgg%%%the&qrﬁsoégggler thus,
it 1sNQYBYRr, oﬁ@%%ta%l:'orrho%lqu el §§So{‘i19£‘ WHARE s REEontent less

conponent s, being saturated. Consequently, this
thaippogess: peasksnt p giaea\lyneqt:anhlcmmbepmlmsf reﬁiwiaﬁts gyr1 China

in the case of a gasoline with tively high .
bR BPCorEF RO SR LTI SATVEY F6W COLPERL By Jasoline.
ti 1
omod S8 LoSpuoFLSHEel SRRt LB Bl shnegs e concence

of sty piealnd € fasolinet andldi Id ghsol &fi¢ Asdonreducand e gantents
aromati cs content, .and the sahuratlon degree of the

of %H¥ﬁ4§u9qqu9%EQ+n§sthgcgagaﬁP é™fnder goes conventi ona

hydroref ining. Fromthe figure, it can be seen that,

with the ol efins being saturated higher, The |oss of
It iectawne that the conventional hydrogenatlon processes can be used

to substantially reduce the contents of both sulfur and olefins in
FCC gasoline. The hydrogenation process, however, results inolefins,
high octane-number components, being saturated. Consequently, this
process leads to heavy octane number loss, especially in the case
of a gasoline with a relatively high content of olefins and a
relatively low content of aromatics. Figure 1 schematically shows
a relationship between the octane number loss of a typical FCC
gasoline, with high olefin content and low aromatics content, and
the saturation degree of the olefins therein as the gasoline
undergoes conventional hydrorefining. From the figure, it can be
seen that, with the olefins being saturated higher, The loss of octane
number of the gasoline product becomes higher. when the olefin
content is reduced to 19.3% by volume from 49.3% by volume, RON loss
of the gasoline product is 12.3 units; when the olefins are completely
saturated, RON loss of the gasoline product is 23.5 units. Obviously,

it is more difficult to recover the octane number of the FCCgasoline,
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nunber of the gasoline product becones hi gher, when
the olefin content is reduced to 19. 3% by vol unme from
We20B%sby7vol ume, RON | oss of the gasoline pro8QTACN2603/001107
12 .3 units ; when the olefins are conpletely
saturated, RON loss of the gasoline product is 23 .5
units . CGoviously, it is nore difficult to recover the
oct ane nunber of the FCC gasoline,with high olefin
withC ARLENG1 &R | QW AANBHIEC Sof AU AL i I eBnpEaEeSHIRsh Brocessed
conventional hydroref ining process. In view of this,
by cohepstiienalnkeedrovefibvilopracesscess Tirv tafeshilfg FHoere is a

sol.i ne_t d it t f | ; i .
neediten SRV R flinT oRTSREST ohE: SR S FEo88 g SEF ol e uce its
cont@agQ iJ¥e varer ahd BI1BEiRE0GESE, mCATMh SbAgh AT a’E Ng

a traditional hydroref ining catalyst to hydrorefine
FCC gasoline, and then enploying a b-zeolite catal yst

0 S .t he oct ane_nunber , of . r i.ned :
052 b LT HES 1R pRaeeh = AL o 7RG Cf ot PasE og R0 comprising
empf3aG% ack rwht Bianhi ghydi e hoidd reitpdiyRtr. to hydrorefine FCC
Neverthel ess, the process enploys, a high hydroref
gasqliingy teawhdmerueardey 18U FakeS LAt af gk Afibunto gfestore the

aromatjcs s [ . ; r .
cct s Peases Thbbramrty i At St e oy TS aesigned
to thakd hordasdtye wish 5,159 429aiilscl bises paiptockssefidieless,
upgr adi ng gasoline and reformate. The process

the pompeissesTP i AYa F PSR BYGeRy STyt EPTPRT AGUF AETREGYS makes
to remove the j i 1] fuy, i en

o 155G SIRYF, Dol AL L4 83, 0FaEn] U ot Bl R e

decSdB9es isabsttbpectadyt in ithief iveli atredsepeaad ilwghst@ o restore.
the gas with hydrogen sulfide, nitrogen, etc renoved
is directly recycled to the first stage, and the

USP! ?;t,%ggeql:@t &s Py oduct; oLl s tAS SepeRdashep MRS18ne and
SPTit’andérgoes oct'ane nunbér restoring process ina

refbimh ek zerhdad deact compirtiheno fnes i iydr sgege, hydrorefining
the Ifgteiiogg%g%ogrre]etrheel gmpl?:ngJ_QSr g%essuslgunrt,r r?gil:'lggg?en etc and saturate
olefing. Then the effluent from the first stage is subjected to
intermediate separating step; the gas with hydrogen sulfide,
nitrogen, etc removed is directly recycled to the first stage, and
the intermediate product oil enters the second step where it
undergoes octane number restoring process in a fluidized bed reactoxr
with no fresh hydrogen introduced therein. This process introduces
a separator between the first and second stages, thus increasing the
capital investment. In the meantime, the process employs a low

operation pressure which adversely affects the long-term operation

of the catalyst.

USP 5,391,288 discloses a gagoline upgrading process. In the process,
the feed comprises the mixture of FCC oil and benzene-rich fraction
oil isolated from the effluents of the reforming process. The process

includes two reaction steps. In the first step, the feed material
3



a separator between the first and second stages, thus

increasing the capital investnent. In the neantine,
woOherspeooess enpl oys a | ow operati on pressure ROTA&IN2003/001107

adversely affects the I ong-term operation of the

catal yst . USP 5,391, 288 di scl oses a gasoline

upgrading process . In the process , the feed

conprises the m xture of FCC oil and benzene-rich

undeirbeell apaeblreisak Al etb freamdehe nef thieshssobstiige impurities,
reform ng process . The process includes two reaction
suchsase;sylfm tEC Fogen e5Ee@nG Ak tﬁl@e%ﬁfﬁ%ﬂ:éfﬂieawﬁééklﬁ%% olefins

inin o redu t t
throuéglu?ﬁ 7 Iréagen ?f&ﬁ as?sugﬁurg§c3€$0§€%§e?£hé dfluenth from the
firs¥ABBepl 1@ dudjritecat & cﬁﬂt%fﬂmﬁumbéﬁwgisifmdh@an*&btment in the
In the second step, the effluent fromthe first step
presegiasubffeaedcie- EM%QﬁR?ﬂﬂﬁﬁﬁﬁtaﬁé§ForWﬁ@nﬂVe%?ﬁ%?ﬁo¥qﬂ alkane

cract}%l&lgl?r esgnc {a&{]or?%l %. ti‘gﬂgg%ﬁgﬁtf_%%ﬂ%‘h’e QPbrﬂé&’lcs The

'gBFAg™ af kahe Cr ACKi [Q, ation and
proddsnaablykad ire aefivehe Bswrpbkicesve JI'djle:pr doesbeddopteref ining

relatively | ow space velocity in the hydroref ini
stepsteap! sA lenpl 8y $289¢ aﬁf‘@%matmﬂﬁmca&ﬁ‘lé’éttal Vet eoKBt eojg'eremploys

a feleEi WSL'TH} 8%%&?%& eed %&%‘59‘88&@@@ Apdobhus o@r&%‘i@ﬁ%garelatlvely

rning relatively high content of
higﬁﬂdﬂﬁﬁéﬂﬁ;oﬂlﬂ%dﬁd&&95258 al so discloses a process for

upgradi ng gasoline. The process includes two steps. In
the first step, the feedstock is subjected to

usp Y dragenat E&Eotg d s sULtHEe8B0s i b, igRfgasoline. The

dturéte t Re ol efins. The product fromthe first step
prochdgecihyledderiswd het egeconich sttlm) Wreste $¢emnd“eh%;o%%ed5t00k is

pctane nunber restaqring. The f t. step.is, operat
subhechtr% W%logl FEWOYSSt uro? ﬁléLté_’g &%% églt:urate

the chf@flxwvefﬂ@eﬂ%ctm@r% it B rBi-gBtepaat kebtly enters the
erature 1n the first step, in the final product of
secdsﬂike frar edsra iltangdeagoant oofane number restoring. The first
step is operated at a high temperature, gsimilar to that of the second
step. Nevertheless, owing to the high reaction temperature in the

first step, in the final product of the process, a large amount of

mercaptan sulfur remains.

With gasoline feedstocks with a relatively low f£inal boiling point,
a relatively high level of olefing and a relatively low content of
aromatics, the above-mentioned processes, when applied to reduce
sulfur and olefin contents in gasoline feedstock, would lead to

significant octane loss.

Therefore, there exists a need for a process for hydrotreating
gasolines, especially those having a relatively low final boiling
point, and a relatively high content of olefins and a relatively low
content of aromatics, to deeply reduce the levels of sulfur and

olefing, with minimum octane loss.
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mercaptan sulfur remains . Wth gasoline feedstocks
wth arelatively low final boiling point, a
woeb@toewaly hi gh | evel of olefins and a rel ati vefraN2a8/001107

content of aromatics, the above -nentioned processes,
when applied to reduce sulfur and olefin contents in
gasol i ne feedstock, would lead to significant octane
| oss. Therefore, there exists a need for a process for
hydrotreati ng gasol i nes, especially those having a
relatively low final boiling point, and a relatively
hi gh content of SWefeRy @h rEPERTEY | ow cont ent
of aromatics, to deeply reduce the levels of sulfur
and ol efins, with m nimum octane | oss. Summary of The

The BVEAE bentrkhgrebenecdnvehtties pe esemt o keatdmrtdss for deeply
provide a process for deeply - neducingésulfur and

redugiel AU&BHEenES PIEEasIINTERhdE FREALLTRg BPYadiqdeing 2
9d . 1] i . [ -wide Fue
gasoﬂ&%&é&%ﬁéﬂf%%&%éﬂ}??l%%vﬁ?lééi¥tgts§%g1@5gd9;f ((WQE[LQ de Fuel

Wi ensuring m ni mum | oss of
ChardRid K noek iiled@nsuiegpndsdntimp rleces o fc amprikeesk dpndex. The
contacting gasoline feedstock and hydrogen with a
preseydr ITeCSSHi AGTRAEEFYSt under reaction conditions
i ncluding a hydrogen/gasoline ratio of 200-600
NnmB/tn3, a hydrogen partial pressure of 1.0 to 4.0 .
a) cMRzacaihgnpesal ine fefed200c386na ydregdn gquitd Adidyprefining
space velocity of 3.0-5.0 h 1; and.b cont.acting the .
cat Ao B E AGRS G REPANELAGHr SHSRUAIER 5 B Sesotine
modif i,6at takyst Whaes O 1CQRiskL@RSOE 1.0 to 4.0
rat$%g#i§?§g6§Bh§§/§gén%gasoli%%@ﬁgiio of@EOO - 1000 .
MPa NnB/enBerathydr of et pardd @l apfes skirauist hpuglyspagparelocity

¢ " sl
o 3a.0t_e5n:p0erha§;uraené) 300-460 C and a liquid

b) contacting the hydrorefined gasoline and hydrogen with a paraffin
- modification catalyst under reaction conditions including a
hydrogen/gasoline ratio of 200-1000 Nm’/m®, a hydrogen partial
pressure of 1.0-4.0 MPa, a temperature of 300-460°C and a liquid
hourly space velocity of 0.5-4.0 h* to provide an effluent, which
is separated to obtain the hydrotreated gasoline fraction, wherein
the paraffin-modification catalyst comprises one or more noble oxr
non-noble metals from Group VIII and/or Group VIB of the Periodic
Table of Elements, supported over a supporter containing at least

one zeolite.

The process of the present invention makes it possible to maximize
sulfur removal, while reducing olefin content by at least 40% and
minimizing octane loss. Thus, the process of the invention produces
a gasoline product with ausulfur content of less than 200 ppm and
an olefin content of less than 20 % by volume, meeting Tier II quality

standard of {World-wide Fuel Charter) , while ensuring minimum loss
5



hourly space velocity of 0.5-4.0 h 1 to provide an
effluent, which is separated to obtain the
woydsesie@at ed gasol i ne fraction, wherein the pacacN2003/001107
- nodification catal yst conprises one or nore noble or
non -noble netals fromGoup VIII and/or Goup VIB of
the Periodic Table of Elenents, supported over a
supporter containing at |east one zeolite. The process
of a@tikhecpresesk.invention nmakes it possible to nmaxim ze
sul fur renoval, while reducing olefin content by at
| east 40% and m ni m zi ng octane | oss. Thus, the
process of i I raduce j pr oduct
N th o sul f ot st g el e i B aE o
ol efin content of less than 20 % by vol unme, neeting
. Tier Il quality standard of ((World-w de Fue
Figugkait 8RPYS, 2 viff tat Rt it forvsicHu P 0SS bRP AT RRC KL 0SS of 2
.i_nde ief .Description. ; | Fl.oyee ;
B TR S e
contantypbad thRECsgasobthen dettea df giholefd mimoitheteiandgs the
a | ow aromatics content, and the ﬁ%éuration degree of
gasolfi@eoMEPEASOERe FRPHCRE1PART RELF T Ut yoes
conventional hydroref ining. Figure 2 is a flow chart
that schematically depicts the process of the
Figureveni i om; £ land cBagtr ehati scleed wiwagHar dephgts the process of
schematically depicts a preferred enbodi nent of the
the grycessodf eRE i nvention. Detailed Description of The
I nvention Basically, the invention can be carried out
as follows: a) Gasoline feedstock and hydrogen are
Figuentacted wildw aclandr orledt i milmenazicyist darierts a preferred

reacti on conditions including,a hydrogen/gasoline
embodiment of the process of gheglnvexglog. 9

Detailed Description of The Invention
Basically, the invention can be carried out as follows:

a)Gasolinefeedstod<andhydroganarecontactedwithaahydrorefining
catalyst under reaction conditions including a hydrogen/gasoline
ratio of 200-600 Nm*/m®, a hydrogen partial pressure of 1.0-4.0 MPa,
a temperature of 200-380C and a liguid hourly space velocity of

3.0-5.0 h™*;

b) The hydrorefined gasoline and hydrogen are contacted with a
paraffin—nmdificationcatalystunderreactionconditionsincluding
a hydrogen/gasoline ratio of 200-1000 Nm®*/m*, a hydrogen partial
pressure of 1.0-4.0 MPa, a temperature of 300-460 C and a liquid

hourly space velocity of 0.5-4.0 h™.

The effluent from step b) is separated to obtain the hydrotreated
6



rati o of 200-600 NnB/ 3, a hydrogen partial pressure
of 1.0-4.0 MPa, a tenperature of 200 - 380 C and a
woiepsiodidiour |y space velocity of 3.0-5.0 h 1; BCY/CN2@3/001107
hydroref ined gasoline and hydrogen are contacted with
a paraf fin - nodification catalyst under reaction
condi tions including a hydrogen/gasoline ratio of
200- 1000 NnB/ nB, a hydrogen partial pressure of
gasolife4.fQaMPaond teiPErat ;gbﬁ:%c@fs s30H60p&randin 4 mgdiidication
hourly space velocity o 5-4.0 h 1. The effl uent
catalyein @Qf@pﬂtﬁ@)s osesep argtcedobdeobf Ao {ipPle metals from Group
ated ollne fraction C
verr iR RO PPy o ebHSr PO e gt remet
one ReBheter non- noble metals fromGoup VIII and/or G oup
VI B, supported over a supporter containing at |east
one Feolite Sai d gasoline feedstock includes FCC
gaso i-n d y Ki ( ol
saiod R e uneoaC L LbELHRBS (HE GELIRT PE catalveic
crac@d&@ I nec t becrakner agkirad ghaselinngaand Lacn xliee gasoline,
thereof . The gasoline feedstock can be the whol e
pyroﬂwaeﬁ.%&olqu hehepavk CraﬁéﬁPB&Pe%PJgﬂég%PPﬁ&mlxture thereof.

The tg 8h 1 % %f%r gi’stbgﬁ QQ?OU n%hfee%%ﬁgc%r%%@lgﬁsao@arc'heo‘cabove—

ctions of the above -nentioned feeds; in
mentiibakdcaseeolihes galsjaien’r&atflemilazt otkei gatsbélheaf/tyedstock can be

fraction cut_at _ a tenperature of 70-100 C (P%
= paghseh ithe TBBUSITAICIGAmPhst 1e ARy Wolhned feeds; in that

caseprsetgl'g«%/o §g¥o§?ne6%é’e®ét%@kun?s and rf?é@v}prQEQEEQEM cut at a

y volune of ol efins . The process of
tempplrasemnt bﬁventnmmclsTmeegesabhyeuseddsbopkoc@@%a%ps 1-70% by
gasol i ne feedstock mn h olefl cont ent

voLufiar BFRFCFRONG Sy Y EBMITE s bAB TG DgFgrah Ty 35-60% by
volud@s Pohle et afl?e bremG Q)lfptMa %&@%@rlﬁ@r‘ﬁﬁhéﬂ hk.preferably

supported over al um na or anDrp ous
used to process a gasoline feedstock with high olefin content.

Said hydrorefining catalyst comprises one or more non-noble metals
from Group VIB and/ox Group VIII, supported over alumina or amorphous

aluminum silicate.

Said paraffin-modification catalyst comprises one or more non-noble
metals or noble metals from Group VIB and/or Group VIII, supported
over a supporter containing at least one zeolite. 2 preferred
paraffin-modification catalyst comprises 0.5-10% by weight of one
or more metals from Group VIII and/or Group VIB, and 10-75% by weight
of a zeolite, the balance being alumina. The most preferred paraffin
~modification catalyst comprises 1-5% by weight of Ni and/or Co,
5-30% by weight of W or Mo, and 30-70% by weight of ZSM-5 zeolite,

the balance being alumina.

The gasoline feedstock 1is preferably contacted with a hydro-
7



alumnumsilicate. Said paraffin - nodification

catal yst conprises one or nore non-noble netals or
woaablsweneral s from Goup VIB and/or G oup VII I PCT/CN2003/001107

supported over a supporter containing at |east one

zeolite. A preferred paraf fin - nodification catalyst

conprises 0.5-10% by wei ght of one or nore netals from

Group VIIl and/or Goup VIB, and 10-75% by wei ght of a

protzeelihye, cdhel-Pat aner Pei nghal uresa. The dmsdaqueaf enied the
paraf fin - nodification catalyst conprises 1-5%b )é
hydraee§hiias MNtalititor S€oas 33834 Bynaks ghe éﬂeV\?éraWb herefore

prevﬁélgn 700/ab°y tﬁhgoﬁasol&% qjtegéglpéh(g?g?e Thus the

hydreeBt aﬁi ﬁg &mﬁ@l@s hyEH0 bepratieehingdcat ah yisigh @fconer itthye 1evel
feed is contacted with the hydroref ining catalyst, so
overggn ﬁ@ténﬂﬁﬁrﬁﬂ@q%eTH?éﬁéﬂsr%ﬂfqW@r %a‘béjeﬁo%wcan be loaded

in t% 8919? %%} ap. Q : m ngldqgg:re(}ﬂﬁflngg aéf c?f ‘1o ded in a

ore cat al yst I htai ne
reac@ ol ginfasfdaxvttmém\miamWeranneXhenﬂgdr@eﬂmhnglwtalyst is
hydro- protecting catal yst can be | oaded in the sane
loadeglact or as the hydroref ining catalyst, or |loaded in a
reactor different fromthat wherein the hydroref ining
catal yst is | oaded. Said hydro-protecting catalyst
SaidcoRdrbspsobaet bngnoaealesal sofipohs<s oupe \dd Imozxmelecmls from
nore metals from G oup_VIB, and one or nore alk

GroupeY BI 5, “FGpPBHrtEE B%Plarif%ﬂﬂuﬁmrﬁaps\cﬁp%oﬁfléronwr more alkali

ref r prot G i -
meta um%%%%gﬁg%gr 1(:5(~§f|reran3l %gltuangl / or I\e/b‘%og%d \;c\%gr%li hydro

promtah@abatawat c@nmpmdz:echro\eémntm ahpmnaesu@@@rqcerand /or

Cal cul at ed_as oxi des and based on the t ot al amoun
. tife sV Ay & 3heTe H5Res GBY hgeyfumina

supﬁgktgg.a@éhéﬁia@%d.as oxides andibased.on the total amount of the
catalyst, the catalyst comprises 0.5-8 % by weight of Co and /or Ni,
2-25 % by weight of Mo and/or W, 0.5-8 % by weight of the alkali metal,

the balance being the alumina supporter. In a more preferred
embodiment, the hydro-protecting catalyst comprises Co and /or Ni
in an amount of 1-6 % by weight, Mo and/or W in an amount of 4-12
% by weight and the alkali metal in an amount of 2.5-6 % by weight,
all calculated as oxides and based on the total amount of the catalyst,

the balance being the alumina supporter.

The hydro-protecting catalyst used in the present invention can be
prepared as follows: Under the conditions sufficient for Mo and/or
W, Co and/or Ni and an alkali metal to be deposited into the alumina
supporter, the alumina supporter is contacted with a golution of
compounds containing Mo and/or W, Co and/or Ni and an alkali metal
by impregnation, co-precipitation etc, preferably by impregnation.
During the impregnation, Mo and/or W, Co and/or Ni and the alkali

metal can be introduced into the alumina supporter simultaneously
8



2-25 % by weight of Mo and/or W, 0 .5-8 % by wei ght
of the alkali netal, the bal ance being the al um na
weuppmeiedr. In a nore preferred enbodi ment, theCT/CN2003/001107
hydro- protecting catal yst conprises Co and /or N in
an amount of 1- 6 % by weight, M and/or Win an
anount of 4-12 % by weight and the alkali netal in an
amount of 2.5-6 % by weight, all cal cul ated as oxides
or rabfebasedion the total anmount of the catalyst , the
bal ance being the alum na supporter. The
hydr o- prot ecti ng cat al yst used in the present

SaidiQy %h%%s € rﬁ%‘ %/%W% cﬁpdﬁorég?aterlsoluble

condrtions sufficient for

compaﬁddénc@hkﬁimim@wﬁi FOrhﬁ&d@ﬂ&SlmedydeOUmh@xfdmnmmdybdate,
supporter, the alum na sugiorter i.s.contacted with a
and s @eaRi-Br 15PIesRpouRdStesh ¥ ni ngoRELEREFBr ﬁfldéo ammon ium

moly%agégr deagﬂméﬂlékkﬂétﬁ Rﬁa& Wpregnatlon

préciprtation etc refera y inpregnation.
Durlng the i npregnation, M and/or W, Co and/or N
and the alkali metal can be i ntroduced into

SaidFUMIMPEUFPBE LR BY MFIRREARS YHFoFESHRTT 68?9“%&0&@011”015
cont%gggg#n%s G @l 7 éwjﬂﬁﬁ@s%%t%nen%ﬁaﬂ%ﬁ%g@@%%% and ethyl-

e conpounds containing Mo . For exanple
metaﬁﬁhﬁbd&ﬂus1oErdésrablybdammpnzumimﬁn&ruungﬂﬁﬂﬂaaand ammonium

Preferably, nolybdenum oxi de, anmoni um nol ybdate, and
ethydmishturPpars2hBl ybdate. Sai d conpounds contai ning W

can be one or nore water soluble conpounds contai ning

W. For exanple: tungstate, neta-tungstate and
Saidetduypetrats tamysdfitieng Ep efenabley orameni nare water soluble

rmtatunstﬂe and mmDmmeah st a

compgAng! FoRt &ioki FH B Ta O%%f%H%Engnbfg)ﬁ%f:aCEtate’

bas1%9%%@%@t0%@QBHHQ%eCOEEEthn@hf@rié@ra@%aﬁgﬁét gha e cobalt
nitrate, cobalt acetate,

complexes. Preferably, cobalt nitrate and basic cobalt carbonate.

Said compounds containing Ni can be one or more water soluble
compounds containing Ni. For example: nickel nitrate, nickel acetate,
basic nickel carbonate, nickel chloride and water soluble nickel

complexes. Preferably, nickel nitrate and basic nickel carbonate.

Said compounds containing alkali metal can be one or more water
soluble compounds containing alkali metal. Preferably the alkali
metal is potassium. More preferably, the compounds containing
potassium are potassium hydroxide, potassium nitrate, potassium
chloride, potassium acetate, potassium phosphate, potassium
hydrogenphosphate,andpotasshﬂndihydrogenphosphateandxamixture

thereotf.

The hydro-protecting catalyst used in the present invention can be

molded into various shapes as desired. For example microspheres,
9



basi c cobalt carbonate, cobalt chloride and water
sol ubl e cobalt conpl exes. Preferably, cobalt nitrate
weanaswasi’c cobalt carbonate. Said conpounds CORCHION2003/001107

Ni can be one or nore water soluble conmpounds

containing Ni .For exanple :nickel nitrate, nicke

acetate, basic nickel carbonate, nickel chloride and

wat er sol ubl e nickel conplexes. Preferably, nicke
sphétid & atenrang Haphe snhed ge darronahe. mBaddng ompotsets can be any

contai ning al kali netal can be one or nore water
con%emtab@ea%oﬁm@ﬁﬁ%e%oﬁﬁeu Hidg BRKRPFS nefafh WePEFéBFyzatloH
bowi@g ggé Jig, potassium More preferably, the

H%bu § con |n|ng pot assi um are potassi um
hydrOX|de potassiumnitrate, potassium chloride,
pota33|un1acetate potaSS|un1phos hat e, pot assi
ROHE G-y B

MW\EWRQ@@ © HFF 3FSt8ss ﬁ?‘ﬁ?ﬁ %@é:reac%lons usually
progggépbﬁt 91}@@9 M &dher eof . The hydro

protecting cata yst use in the present invention can
be noldﬁd into various shapes as desired. For exanple
m crospheres, spheres, tablets, bars and el Ie
The /BF AF PGS p? b ddis PEaRehE ARYSBEHOBNEF RETE %
£o14BaL . purpose, such as peIIetlzatlon, bomdlng,
extrudi ng, etc. The hydroref ining and the paraffin -
nodi fication reactions usuaIIy proceed in fixed bed

reactors. The proces
1 BESESLEg t8RE he PrRhRIEL & PR tpco = 1iske
fra%‘é%micﬁ?‘ afl § 1t1 Wﬁrﬂ%@l&{ (#& 100 Cinto a light

raction eavy fraction (HCN) ; 2 . the
l'i ght fractlon |s extracted with an alkali to effect

sweent eni n i.e. .
2. the tl(?.ghtg’f:trlc';lc%iotrlo :{gm)e\{c rrzg%rt% ptv?ftﬁthefa{l%ll to effect

sweentening, i.e. to remove mercaptan therefrom;

carr ed out a
SSesS or s

3. the heavy fraction, together with hydrogen, is contacted with a
hydrorefining catalyst, or contacted successively with a hydro-
protecting catalyst and a hydro-refining catalyst, controlling the
effluent from the hydro-refining reactor to have a nitrogen content
of less than 2 ppm and an olefin content of less than 5% by volume;
the effluent from the hydrorefining reactor, without separation, is
contacted with aparaffin-modification catalyst toenhance the ratio
of i-paraffin to n-paraffin through cracking and isomerization; the
effluent from the paraffin-modification reactor is gseparated to
obtain light hydrocarbons and the hydrotreated gasoline fraction,

while the hydrogen-rich gas is recycled; and

4. the sweentened light fraction and said hydrotreated gagoline

fraction from step 3 are blended in a gasoline pool.

The gasoline feed used in the preferred embodiment of the present
10



3 . the heavy fraction, together with hydrogen, is
contacted with a hydroref ining catal yst, or contacted
woeuesassi7vel y with a hydroprotecting catal yst aom/ca2003/001107
hydro- refining catalyst, controlling the effluent
fromthe hydro-refining reactor to have a nitrogen
content of less than 2 ppm and an ol efin content of
| ess than 5% by vol une; the effluent fromthe hydroref
invditi@n BastolgasWitikeytpeepasalind, sitsacontaghiadaddiing, coker
paraffin - nodification catalyst to enhance the ratio
gagtlingar BYTPAY 865 ngg&rafifen tthresugH ceer®iHyd afgdsoline and a
] ri ian; e. ef I he, paraf .fi.n - .
mt R, Thetse Eehy 2R 580 Boitifgipotne emat vo
or hydrodarbons ‘@ndidwr hydnoiteabadtgasaktperfdmebu@lries other
whi | e the hydrogen-rich gas is recycled; and 4 . the
thaghddhtehed 1 | GFE Praetinn ofitl Su it diytest eepinly in high-
SOl i actj o 0 ; Iﬁﬂﬂ? ' :
bOlglgls i{n%{)tcr)lﬁé ’Thrgerf(%acgio |lﬁfg ?Oerg{de%ués)el |ned5lslh% Sdrsef%k%er e%IaCtlon
boidnhaedipognt soflettheape esentdnivient Fo0 gssdFlAngas® aNRigh content
strai ght-run _gasol i ne, coker gasoli ne,

DCC gasol i ne, ,
of @lﬁﬂg i 815aR ol P &EORLTENRE ¥ KT TS gdSvIS nwvhgRdFEC gasoline
L omoxE .ual | fi il \
R T e L U
lossount eopar tosftr onptefihsi esret hesat dsat-&hi naThlie, FCGollowing

asoline, sulfyr distrihutes mainly in highbailing
hy Pdrer AR toPel | 1 cofit GHCTHtYRasES T Drocess the

gadd1acld en ballbRg-Pehot sy desrgase a#:.%fgﬁ.hngo Egé:araffin, so as
e a | ow

gasoline has a high content of o I ns an

to compemsadk dronecitese Mhuberwhens FCC gasoline is
subj ected to hydrodesul furization, |eading to heavy
octane nunber | oss, for nost ol efins are saturated.

The a6 15 @kL@WING: &y 8r pdgsiy dkdizat 4007 kbt 1 1S 28CESSaLYH a1ka1d
to further process the gasoline to increase the ratio
metgf, | spahapt i podbum-patahfide,. Fbeaslkali is usually used as an

aqueous solution.

In step 3, the hydrorefining usually proceeds under reaction conditions
including a hydrogen/gasoline ratio of 200 to 600 Nm®/m®, a hydrogen
partial pressure of 1.0 to 4.0 MPa, a temperature of 200 to 380 C and
a liquid hourly space velocity of 3.0 to 5.0 h™ . The catalyst used
in the hydrorefining process comprises one or more non-noble metalg
from Group VIB and/or Group VIII, suppérted over an alumina or amorphous
aluminum silicate. The paraffin —modification procedure proceeds
under reaction conditions including a hydrogen/gasoline ratio of 200
to 1000 Nm'/m’, a hydrogen partial pressure of 1.0 to 4.0 MPa, a
temperature of 300 to 460 C and a liquid hourly space velocity of 0.5
to 4.0 h™.

It is the combination of the effects of the hydrorefining catalyst

and paraffin—modification catalyst, or through the combination of the
11



to conpensate for octane nunber | oss . The al kali used
in step 2 is a hydroxide of alkali netal or earth
weabhb@loeiaret al , such as sodi um hydr oxi de. The abPkaldN2008/001107
usual |y used as an aqueous solution. In step 3, the
hydrorefining usually proceeds under reaction
condi tions including a hydrogen/gasoline ratio of 200
to 600 NnB/nB, a hydrogen partial pressure of 1.0 to
effht® MPaneanl8PPSS & ioly d90alw:sB38Byarandraniddfubdalyst and
hourly space velocity of 3.0 to 5.0 T1 . The catal yst
paraffddTmedHel dardioor edta¥isty precEeseeenpf itser wfengrinvention
.nor e n- npbl e net al.s f.rom G.oup VIB and/or G oup V
achiCyEs §88p8$?%ﬁth%3j§%lavﬁﬁgagngr anor phous aIuanum
silicate. The paraffin - nodification procedure
proceeds under reaction conditions including a
The hiyyiterjerfafasbl saeo¥ie ofsRciont oobbadnfAB/rgm fhe optional

hydr ogen.partial pressur f 1..0. : e .
o GG ETARE ROPCS00. 1 400 C i A T B hury Bpaigieation
of twel Beity mfacd®idnt 0id.Qde df hdrdspidis eanbiamatimes ab further

the effects of the hydroref ining catal yst and ,
treaimeats fRT KOWPYIRAIViTPALAPysTIE 61t HRBUJIE Prended with the

Qnhi-nat | ffec e 0: [ ;
eS0T U90 SRS Leckealal i MHdoSRLEL Bl Bance wien o
merd@pdiahi eatFop Tatell ydesst beaprioggss ofethegprlesertiuirement of

i nvention achi eves the object of the invention. The
the [gpdodiingaPEadgas ofReet Fr@EE°8n, obtai ned fromthe

opti onal hydroprotecting process, the hydroref ining

andparaffin- nodification of the heavy fraction, is
The foregecal meveapta@an widrndbe edeseeibatd iumbler d¢tragidt bynteference

for renmoving nmercaptans . It can thus be blended wth
to Qhﬁa@%ﬁ&?ﬁ?ned light fraction to provide a final
gasol i ne product with a nmercaptan sul fur level, |ess

than | Gppm neeting the requirenent of
Now referring to figure 2, the gasoline feedstock enters pump 7 via

line 4, and being pressurized, via line 8, mixed with hydrogen-rich
gas from line 22. then the gasoline feedstock enters heat exchanger
10 via line 9, and then enters hydrorefining reactor 12, which is
usually a fixed bed reactor, via line 11. In reactor 12, the gasoline
feedstock and hydrogen are contacted with the hydrorefining catalyst
contained therein. The effluent from reactor 12 enters paraffin—
modification reactor 14 via line 13. In reactor 14, the hydrorefined
gasoline feedstock and hydrogen are contacted with the paraffin—
modification catalyst contained therein. The effluent from reactor
14 proceeds, via line 15, to heat exchanger 10 and line 16, to downgtream
unit (not shown) where it is separated to produce the hydrotreated

gasoline fraction.

Figure 3 is a schematic diagram of the flow sheet of a preferred
embodiment of the invention. As shown in figure 3, the gasoline feed,

via line 1, enters fractionator 2 where it is cut into a light fraction
12



the gasoline product specification. The present

invention will be described in nore detail by
woeberence to the figures . Now referring to fpguc2@3no1107

the gasoline feedstock enters punp 7 via line 4 , and

bei ng pressurized, via line 8 mxed with

hydrogen-rich gas fromline 22. then the gasoline

feedstock enters heat exchanger 10 via line 9 , and

and bNee-gnteeshydr ofef 15 8hPEFRAGHAr edtZer VBN RALE Sscrubbing unit
usual l'y a fixed bed reactor, via line 11. In reactor

5 Vﬂ??,lhitrfee gaswl,i pétbreddkatk agdilihidicogénr grateoRrastedit 5 as
Wi t € droref, i nin tal yst_caont ai.ned. t her ei

e SHRI%Gt P GRNL - T 7ot FoAeLor 29" CHIBIE pArar FHIL ¢ O the other

handPghé heatl ¢ alceashenth4 s\hdnd 7 #€a 13neld) 108beONRg béessurized,
the hydrorefined gasoline feedstock and hydrogen are

via clomea 6t edingd withe hysdrapernrichngdis feam shne skl yoe mixture,
,_contajned therein. The effluent .fro ctor, .
via 9B TR DR LD Al ) YOO S80I b e cpcea-nes
hy e A1 1 shEeam UNivheot t Showpntslaeed with 2 hydrorefining
separated to produce the hydrotreated gasoline
catd kst i Bhe eFfgurat ETog e andiesntd i ELYlagFdrh TGS Froparatiin
___sheet _of a preferr e i nent, _of j j b —
oo, DHFLS o O I o Pt ALk et
mod A1 &L1Si d asth op@d OTh eMrEn@ritt ficn eabctot d4a vightine 15, heat
fractionand a heavy fraction. The light fraction .
exclaness 141 Rafli Li dbbi LT RihyPESPTYES $RAGACRFtBF Where 1t

. al kal i sgruijngh '# |ts dro ni.t <5 :

5 LR, LaS 221 ayee] epedauct . Th
18 IﬁﬁﬁfaFFacffbﬁ aﬁﬂi(ﬁgﬁggébrmé$%yv%a Iﬁhe %%ELChﬂthéuc ©
hydobhed - fiadd gakherieatye topcdt eepenteos PURPLErsigad iqeEpressor

4 , and being pressurized, via |line 8 mxed mﬁgh ;
19 wyar 3gas- rich FHSAULAE 22 2Y FRESHT Rt T €929 A PTnd ne 20
optgbngf_jtyera% al; exghangef, o, nyhdobbRebh 18pEers Lhe 1ine 22,

f—

rxed ~ped hydroref ining reactor 12 where it is

1s S@ieal edcwitie achydriwaftian Agom line 8. Meanwhile, the liquid
product from the bottom of separator 17, via line 23, enters the
stabilizer 24 where it is separated into light hydrocarbons and the
hydrotreated gasoline fraction, exiting from stabilizer 24 via lines
25 and 26 respectively. Finally, the sweetened light fraction from
line 6 and the hydrotreated gasoline fraction from line 26 are blended

and withdrawn from line 27 ag a final gasoline product.

Applying the present invention to process Chinese FCC gasolines with
a high level of olefins ( more than 50% by volume), a low level of
aromatics (less than 20% by volume) and low final boiling point, the
gasoline feed first is cut into light fraction and heavy fractiom;
and then sweentening the light fraction, and subjecting the heavy
fraction to deep hydrodesulfurization, hydrodenitrogenation and
olefin saturation reactions, and further subjecting it to paraffin
—modification reactions to increase the ratio of i-paraffin to n-

paraffin, e.g. by about 3 units, to produce a hydrotreated heavy
13



catal yst .The effluent fromreactor 12, via line 13,
enters the paraffin - nodification reactor 14 where it
wooBsmaiact ed with an paraffin - nodificati on earaiNge3/001107

The effluent fromreactor 14, via |line 15, heat

exchanger 10 and line 16, enters high -pressure

separator 17 where it is separated into hydrogen-rich

gas and a liquid product. The hydrogen-rich gas from
fraddion;0pnafr isepanabdénding Riher Sweast ampresaer £d-ndicn and the

line 18. The pressurized hydrogen-rich gas fromline
hydrreggeicohapyy BRabied WPt PPEde fr E3R2hydRofens pepfuct . The

. 1ine 21, via Ling.22, -is L xed_ w e_he ;
zand] BoBie FBare 558 TnauA T oo e Rl Yot d pr bty ae Fuel
Chaft& t, he  Bot & cdnicfursepaedtidssl Ehavi 200 ippen 284 @ntcdesin level
the stabilizer 24 where it is separated into_|ight

leshydeacaPbhdns valdme nel Hy distrleat @2 g £5oFVRE 1@l dRcrease in
exi.t.i r abjd A Vi i 2 ;

e S0 BLEL 4oL ol ATES 20 00 281 e gasciins

feed gl iine conandttbevinidra aydeat pdogasoingecdtraigtitohefore the

fromline 26_are bl ended and wi thdrawn froml,ine 27 as
feed ifs Aantgasef iHe hFbadutdr oASSY AY ‘f%‘{ea%ﬂf%‘éeﬁ*ct can reduce the

cich NI 10 P Enty GLngsts [T, Sosel st L afonios
ovelenied ofdmrremmbiiny CheadybhanTR09 Hhe dindreyedidingucatalyst

final boiling point, the gasqline feed first i t )
canhf daingrt necacti dr Y ar?g‘éwtﬁ/r Lerr n?‘-"leié??on SFiggriaed period

of E&ﬁgptening the light fraction, and subjecting the
eavy fraction to deep hydrodesul furization,
hydr odeni trogenati on and ol efin saturation reactions,

and. further subjecting it t araffin,_- i ficatl
The SRbLTOHS (16 AGRAESaT AT TR0 “0F [RPATHI 10 (g 1ustrate the
invﬁﬁ@{&{f |1 tﬁegex%ﬁa@quﬁzhg &H'ﬂa%&xfed By edeEenang catalyst and

ydrotreat ed heavyfraction; an inally blendin% t he
e

the yweerfifenednddghicariant ¢arp ot evel hiko et dr Rekgdyst Plant

of ghra%%tlli%g l%eof i%%tr?fl, nClrla:‘LnfaI Peaér(gla esu?rll 5 %%e%&gg?ﬂ%drpgqgtion (Yueyang

City, Hunan Province, PRC) are CH-18 and RIDOS-1 respectively. The

properties of the catalysts are summarized in table 1.

Catalyst RIDOS-1 comprises 1.3% by weight of NiO and 56.0% by weight

of 7ZSM-5 zeolite, the balance being alumina.

The hydro-protecting catalyst used in the following examples are
prepared as follows. 341 g dry aluminum hydroxide powder is mixed with
393 g aluminum hydroxide powder with an alumina content of 70% prepared
from aluminum sulfate by the Catalyst Plant of Changling Refinery.
To the mixture ,adding 47 g high abrasion-resistant carbonblack powder,
35 g surfactant SA-20 (available fromTianjin Surfactant Plant, Tianjin
City, PRC), 21 g aluminum nitrate, and 600 g water. The whole mixture
is thoroughly ground and extruded to form 1.8 mm diameter trefoils.

The trefoils are dried at 120 °C for 8 hours, and calcined in tube furnace
14



final product nmeets Tier Il quality standard of
({world-wi de Fuel Charter)) , i.e. a sulfur level less
woOhes/08007 ppm and an ol efin | evel |ess than 209CDAN2003/001107
volume with little |loss, or even slight increase in
the anti knock i ndex, (RONWMON) /2 ,conpared to feed.
If the gasoline feedstock is contacted with a
hydro- protecting catal yst before the feed is contacted
at &dd It t hethydiorefowinigngoeat alotsts, tbtgen ar edppertdie. 100 g of
di ene content to less than 0.2 gl/100g, and therefore
the j pifiNsnecc 6RPRGTBOEri s hin CRF ng Ratsd yuitth PAuL of an

. the hydror LAlNng. ¢ - i gt ai -
lmp?ﬁ%ﬂ#%%%ﬁi@? ?E?%Qel4€%€%X§%e£g¥g%§%%§pgr$og ofﬂﬁwﬁg?lybdate’
and Bhepd o d iwintigy duediei dd i bileg lexaapyles sarengtit emdedid solution.
illustrate the invention. |n the exanples, the : ,
The eHpIt6PBad LRG0T RRIT T A§ eated &t Lahdt e fangr¥s pnd calcined
fodf | i ,0 al i r | :
R e I
80 hesdlealioGoopos af indrrkeYuayangt € iy waHemandPrediatca20 T for 4
PRC) are CH - 18 and RLDOS-1 respectively. Tﬁg .
houpp Kt tods 15edt Rk €48 aty§es hr r?%%%l 3 f-@rprecting
al - SOy . 3%0.b | ght gof N4 #dweight
Cat%&;%{% bcié‘?h rl%ll;i)?goif'gzsrl\}/}y g%gggl‘li ?g’&{cﬁé&bgl ance bei ngﬂid 7
of mdlymiiaaum Hye dey daod pr. 6% ént wheghrdlpatasgden ¢xidehethe balance
followi ng exanples are prepared as follows. 341 g dry
beiggft Wiy dr oxi de powder is mixed with 393 g al uni num
hydr oxi de powder with an alum na content of 70%
prepared from al um num sul fate by the Catal yst Pl ant
of Changling Refinery. To the m xture ,adding 47 ¢
hi gh abrasi on-resi stant carbon bl ack powder, 35 g

surfactant SA-20 (avail able fronﬂ'anh&n Sur f act ant
Plant, Tiekdisi d EFeyerprey of 7% Franvibfm nitrate, and
600 g water. The whole m xture

Catalysts CH-18 RIDOS-1
Composition, wt%
WO, > 19.0 .-
NiO > 2.0 1.3
CoO > 0.04 --
Si0, -- 61+4
Na,O -- < 0.3
Fe,O0, - < 0.3
Physical Properties
Surface Area, m’/g > 130 < 280
Pore Volume, ml/g > 0.27 > 0.25
Strength, N/mm > 16 > 12

15



i s thoroughly ground and extruded to form1.8 nm

di anmeter trefoils. The trefoils are dried at 120 C
woao@B/eours, and cal cined in tube furnaceat 608CTAN2003/001107

with air flowng for 4 hours to give a supporter. 100

g of the prepared supporter is inpregnated for 4 hours

with 90 ml of an inpregnating solution : 4 g nickel

nitrate, 8 g ammoni um nol ybdate, and3 gpotassium

hydroxi de in a 168umpyramivghexafpesgt h ammoni a

sol ution. The inpregnated supporter is dried at 120 C

for 4 hours and cal cined at 420 C for 4 hours, and

e G B g 5 e R SETR 1 80 o 5o o

a hebviGiraAthour scindetal Cimpda @t nd20i SBtf dradc hmur STIh@ propert ies

give a hydro -protecting catal yst, conprisin 8% b

of Wéegwboéﬁ fireKéionsi gad @hg%fwvweﬁgﬁctépw b%%u#ﬁed were
oxide, . an b e i dey

Sumrf:l) laznecde Igl %Sbg %’Jm}én\g]I %%tgl et roperwedsﬁxof thgj‘?grogen wers

con@dd y®ish &émme@miﬁg REDOGy st CBonpo it were mb¥Msubjected
W8 >19 . 0 - N O >. .

to Eﬁpﬁﬁ@;ﬁ(ymodgﬁpcagpqqg 5@8 hyd;qyef¥?e§h9§§¥§|ffaé%fgn?obtalned

:Jgﬁ)g:%ret 'sﬁ?ic?“éﬁ%&etl n?@f YR p%éacgéé W s b%%@ld@@rﬁlth the light

trength, N mm > 6

fra&Qﬂ@ﬂpaWEﬂdhﬂhaﬁuha@nesubjected to sweetening, to glve a final
gasoline product. The properties of the hydrorefined heavy fraction
obtained during the start operation of the process and the final
gasoline product were summarized in table 4. Table 4 shows that the
finalgasolineprodud:hadasulfurlevelofZippm.However,theproduct
had a loss of 9.9 units in antiknock index, (RON+MON)/2. At 800 hours
from the start operation of the process, it was found that, if the
impurity content in the hydrorefined heavy fraction was to be
maintained at a level similar to that at the start operation of the
process, the hydrorefining temperature for the CH-18 catalyst had to
be increased by 5 C, as indicated in table 4. This implied that the
heavy fraction of gasoline A contacting the hydrorefining catalyst
without contacting a hydro-protecting catalyst before the

hydrorefining catalyst bed caused accelerated inactivation of the

hydrorefining catalyst.
Example 1

The comparative example was repeated except that the heavy fraction
of gasoline A and hydrogen were successively contacted with a
hydroprotecting catalyst, catalyst CH-18, and catalyst RIDOS-1, so
as to deeply hydrodesulfurizing, hydrodenitrogenating, saturating

olefins and increasing the ratio of i-paraffin ton-paraffin. The heavy
16



The feed, FCC gasoline A, was cut at 80 C to give

67.5% by weight of a heavy fraction (the renmaining was
woOheosldegitt fraction) . The properties of the whBCLE®CN2003/001107

fractions and the heavy fraction of the feed were

summari zed in tables 2-3. The heavy fraction and

hydr ogen were contacted with the hydroref ining

catal yst CH 18, but were not subjected to paraffin -

fraazq@hfdﬁgéé&ﬂnemeahyéf Q:'b%f:b@@ﬁjnﬁ eAWhyfdrachi-gRe0bi Rl Bedalyst,
during the start operation of process was bl ended

had w dhenhecoiggnt fafadsissnthahi h2 hsaé/ Heen @lﬁbpéct:@@ta@@tlng the

t.eni ng final_gasaline duct
hYdﬁﬁﬁ?&éPﬁF%sé?ﬁ(iﬁﬁg h?&?o?é?%?#ﬁ?qﬁb Ontg gd?§ %§bgg?%ed > ppm
and A41RE ihhereaktoopenat fonued . t h‘ﬁeﬂfﬁﬁ%&&eéﬁédﬂ*ﬁé@vy fraction
final gasoline product were sunmarized in table 4 .

of Jrasildng dhowbtehaedt feoni halrgazettiantipgedubydhare&ining and

para%#llél—rgocﬁ Jtcgt%lﬁm e?mtr:]LgoEn\%eYeagsebﬁ.h%%%%h}ﬁ?ﬁg%&lt szasctlon,

whicB0fhdBeEs shiboatt &g totdicetepenat itonyidfe 4 Benpl 0@es3inkroduct .
was found that, if the inpurity content in the
The hgdrbieliTnadlifaany @%@heoﬁr%%r‘fJe)eﬁbé’fn‘hl'rl%théfdﬁé?&rﬁﬁt@d heavy

fraclt%\é%l aséirr{ltl'lhear t%rt hg of.ILné 33%0%[11%1: waR&" or tlg;edtcgﬁl%able 4,

process I'ni hg t enper ature

Tabl(éaMa|SY1&tvs hala ¢ G:HIEE hymfoe&&adebyhéa@ frastind batedniincrease
table 4 . This inplied that the heavy fraction of

of 3gdsenibe & EBALERINGT hePAYYFBHRIEY A AgTREtH ygpd the final

gasot e%%?‘%?% ﬁgalé’]gu?f{}élq.re%eﬂrgﬁ %ngtﬂg Qﬁltofil §.'i’1 P@\; [8f 18.2%

I'ning catalyst bed ‘caused acce erate
by wdlagdel Vabiven iof 1he hedtenebgenpagncatdaysigasBianpl &) land an
The conparative exanple was repeated except that the
incressy of r &ict (V8 Lot RGNS KAT BAB hy/th d§8nn et from the start

opexsal{%%%sglfvf?lllé( p&%ye%%t,egt\’\dvég fbund that the impurity content in

the hydrorefined heavy fraction was at a level similar to that at the
start operation of the process, as indicated in table 4. This implied
that the heavy fraction of gasoline A contacting a hydro-protecting
catalyst before contacting the hydrorefining catalyst contributed to

a stable operation of the process over an extended period of time.
Example 2

The feed, FCC gasoline B, was cut at 88 C to give, based on the feed,
69.8% by weight of a heavy fraction (the remaining was the light
fraction) . The properties of the whole fractions and the heavy fraction
of the feed were summarized in tables 2-3. The heavy fraction and
hydrogen were successively contacted with a hydroprotecting catalyst,
catalyst CH-18, and catalyst RIDOS-1, so as to effect deep
hydrodesulfurization, hydrodenitrogenation, saturation of olefins
and increase the ratio of i-paraffin to n-paraffin. The heavy fraction

of gasoline B, after contacting the hydro-protecting catalyst, had
17



hydroprotecting catal yst, catalyst CH 18, and catal yst
RIDCS-1, so as to deeply hydrodesul furizing,
woyadispdeti t rogenat i ng, saturating ol efins and PCT/CN2003/001107
increasing the ratio of i-paraf fin to n-paraf fin.
The heavyfraction of gasoline A, after contacting the
hydro-protecting catalyst , had a diene content of
| ess than 0.2 gl/10 Og; after contacting the hydroref
a dididgcsahtysbs hadsa ghahr agen smontoeet; offde@sscddtamrting the
0.5 pptn and an olefin content of 0% by volune . The
hydreyeréniaated slesly Hadae DilbROBE GREBFTROLA - 7 opRApREGR clefin

from hydro-protectin L nj i n- ,
contgSirb U BiRE b Ddue MR ELaLEN M AR PRERLL BT cmsciine
B, &hegiian, snbhchyhad-peetesting,edieidieSweepedmy, paeifin —

give a final gasoline product .. The reaction

modigdmaittioanseantione paspeeresdort thet iy drisiitediragtion, which

heavy _f | L pnal i I

raa IS0 EBEHA0 SUSANEH AR SESOLATS PO ARERe produc.

The hydeet baatqdifeans hnactlioprbpdriates ndr ehsehoir@r@ated heavy
units in the ratio of i-paraffin to n-paraffin,

fraqiert andl LgRsbiTHe SESAGE BERAF's Ere: Sraver Lind §ppApLe 5
Table A QlGEI BrLEvele ?t{l}%&l&)tl?e%t% Mgﬁyyefnééc.od"&{n B aBinlincrease

percentage pol nts n gasoline A )" and an increase of

of 30.02 Upitsiim aheikatook ofnilepar 3t 18080 howres affifdm, tdred the final
start operation of the process, it s _found that .th
ga5q it IRApausHt BAE POt HE hyFEnePti hed Ryt AR fevel of
16.¥‘951%}ﬂtvoa_ulm%v%dsbﬂ‘ baErdosd hat 1ab Lhetrst antadpesiaddkoindex.
of e process, as Indicated in table 4 . This inplied
that the heavy fraction of gasoline A contacting a
hydr o- prot ecti ng cat al si b%fore contacting the
hydroref ining cataﬁ??%p Bntributed to a stable
operation of the process over an extended period of
tinme. Exanple 2 The feed, FCC gasoline B, was cut at
The 88«3l t BCGi yesobiaged, owat lreitf ee®5 6D .tRugbyewdiagivd of e feed,

heavy fractio LNi ' , .
60.1% b¥ we:?ght gf(ghﬁeg%rrm%{%g 'gr\llas(t'}hrlee Jén%lltnlng was the light

fraction) . The properties of the whole fractions and the heavy fraction
of the feed were summarized in tables 2-3. The heavy fraction and
hydrogen were successively contacted with a hydroprotecting catalyst,
catalyst CH-18, and catalyst RIDOS-1, so as to effect deep
hydrodesulfurization, nydrodenitrogenation, saturation of olefins
and increase the ratio of i-paraffin to n-paraffin. The heavy fraction
of gasoline C, after contacting the hydro-protecting catalyst, had
a diene content of less than 0.2 gI/100g; after contacting the
hydrorefining catalyst, had a nitrogen content of 1.2 ppm and an olefin
content of 0% by volume. The hydrotreated heavy fraction of gasoline
¢, obtained from hydro-protecting, hydrorefining and paraffin —
modification reactions, was blended with the light fraction, which
had been subjected to sweetening, to give a final gasoline product.
The reaction conditions and the properties of the hydrotreated heavy

fraction and the final gasoline product were summarized in table 5.
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fraction) . The properties of the whole fractions and
the heavy fraction of the feed were sunmari zed in
woablsas1:273. The heavy fracti on and hydrogen WeC®CN2003/001107
successively contacted with a hydroprotecting
catal yst, catalyst CH 18, and catal yst RIDOS-1, so as
to effect deep hydrodesul furization,
hydr odeni t rogenati on, saturation of olefins and
TabldGl @asast BRaf ath 18fdriotparatlii Ned oy NEpadEfchl hadThe increase
heavy fraction of gasoline B, after contacting the ,
of 2hydrpi pe cireshengaele aify drpanathieitene-partEhin oprdelle final
than 0.2 .gl/100g;_ aft c t] h ydr fi o8N
gas Lt ?érpd,gcé;haa% anisturl%ggn?%%n ednt{]g‘cg)}o §pa79 ag{)r?r)wlgﬁ ha%evel of
19. 9 efi Rooonteahdod Medypivalkusey The hyir oin eattd#nbheRvyndex.
fraction of gasoline B, obtained from
hydr o- prot ecti ng, hydroref ining and paraffin -
modi f | .0 e O d Ju e dd : E
e PRact S R s e e (S et ent e g on and
accd@ipayd g ertmgesobireengraducl ludheat Bactndrriconditiobs taken
and the properties of the hydrotreat equlgav}g A r(%g:#.i on o1el
as 1AR4tpREORF HRPLGASOFFRR® PEJIFcEMWRP B SUnifar F2&d G5 11eC so+e LY
I N =) . DS reated heavy
by éﬁegc%p%ﬁ%gdggﬁlﬁﬁc%gﬁeﬁ%g 3?. E.VE%IQ?EEI n the ratio of
i-paraffin to n-paraffin, and the final gasoline
product had a sulfur level of 161 ppm an olefin |evel
of 16.9% by vol une and an increase of 1.2 units in
anti knock i ndex. Exanple 3 The feed, FCC gasoline C,
was cut at 95 Cto give, based on the feed, 60.1% by
wei ght of a heavy fraction (the remaining was the
light fraction) .The properties of the whole fractions
and the heavy fraction of the feed were summari zed in
tabl es 2-3. The heavy fraction and hydrogen were
successively contacted with a hydroprotecting
catal yst, catalyst CH 18, and catal yst RIDOS-1, so as
to effect deep
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50% 87 84 100 Fina

A Gasoline B Gasoline C Density (200

0. 76050 . 7 83
ni trogen, ppm>53 4
9 Dienes, gl/1 0

boiling point 181 196 211
Anti knock index 85.2 86.6 87.3Table 3 Properties of
woOheoskessry Fracti ons HCN* of HCN* of HCN* o f easa@iN2oss/001107

, g/lcnB 0 . 7432
6 sul fur, ppm 106 2100 1502
6 144 Aefins, v% 47 . 2 34 . 8 46
1.51. 31. 7 Boiling range, C

I nitial %EﬁléTKJd¥apﬂrﬂi%s68f7Lhé0%382y91r94t56ﬁ§115

125—137Frmal—bor g poi Nt 186 89 220 Ant]1 - knock
index 83 . 0 82 . 6 85 HCH**¢£N: | hea®yNfraéti onTaBl& ™4
Reaction Conditions| and the Praqperties of t
Hydr ot r eat ed Heavy E%ﬁogl%é?gl%‘d R e Eaeuel.c.;aﬁfflme c
pBroduct Q(Eéhzgr@g@ﬁa mp.o &x%anpl e Exanplesgks Oper atingrs 36
e —H—SOR ~800—Hydrogenm partial pressure,
sPaur3 pp? 3 . 2 3 .| 2136, 2 First radtor 2 80 2892
80 280 T C, Second reactor - - 3 79 370 Liquid,,
"hHBERIN SHPHce vel ocilty, 1
Olefing, v% 47.2 34.8 46.°2
Dienes, gI/100g 1.5 1.3 1.7
Roiling range, C

Initial boiling point 62 68 71

10% 82 o1 94

50% 115 125 137

Final boiling point 186 189 220
Anti-knock index 83.0 82.6 85.4

*HCN: heavy fraction
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First reactor 4. 04 . 04 . 04 . 0 Second reactor -
- 0. 80. 8 H/0il, NnvnB 500 500 500 500 Effl uent
wonwwdihe7 hydr oref mmg sul fur, ppm5 5 5 6 nitr egemaN2@@m01107
<0. 5<0. 5<0. 5<0. 5o0lefins, v%0 0 0 0 Rat o
of -paraffint o n-paraffm3. 33 . 33. 333
Propertxes of the hydrotreated heavy Wthout paraffin
f r act ons - nodification Density (20 C , g/cn8 O.
7900 0. ﬁéggtgon 6234101i0ond 238 Skk fobpeppiel 4f 3hd Mptirotreated
eapt an, ppm <3 <3 <3 <3 nitrogen, ppm<0 . 5 <0 . 5
<0 . 5 Reavy Fialagtions, ands the BirplARPSRIdER PHOSKCE9

259 . 6 75. 9 7G O Rtio of -par.af f|nt
FPEEPEYm3 . 33 36 | EFED: wpi%sem es of fEsam ip 1
oofBRQNN B ofuct oSl 1Y (20 L 9LouS O T8 0 e
HydRHEX phRia13pBBsurd, WSOR. dtavi2 of runAihgTable 5 3.2
Reag¢tion Conditions and tlhe Properties o f| the
. Hydrot FéatedeReawy Fractilom®%nd the?BPnall Ga¥oling 280
: oduct Exa rleggt Exarrpl e |2 Exanple|3._ 370 370
Liquid hourly space velocity, h™
First reactor 4.0 4.0 4.0 4.0
Second reactor - - 0.8 0.8
H,/0il, Nm*/m? 500 500 500 500
Effluent from the hydrorefining
sulfur, ppm 5 5 5 6
nitrogen, ppm <0.5 <0.5 <0.5 <0.5
olefins, v% 0 0 0 0
Ratio of i-paraffin to n-paraffin 3.3 3.3 3.3 3.3
Properties of the hydrotreated heavy| Without paraffin
fractions ~modification
Density (20°C), g/cm® 0.7400 0.7403 0.7237 0.7238
sulfur, ppm 5 4 3 3
Mercaptan, ppm <3 <3 <3 <3
nitrogén, ppm <0.5 <0.5 <0.5 <0.5
Olefins, v% 0 0 0 Q
Antiknock index 59.4 59.6 75.9 76.0
Ratio of i-paraffin to n-paraffin 3.3 3.3 6.6 6.6
Properties of final gasoline product
Density (20C), g/cm® 0.7077 0.6997
sulfur, ppm 8 9
olefins, v% 19.3 18.2
Antiknock index 75.3 85.4

*SOR: start of running
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Hydrogen partial pressure, MPa 3.2 3.2 T ,

reactor 280 290 Second react or
wepas@evaiocity, h 1 First react

ppm <3 <3 nitrogen, ppm <0.5 <O.

"C First

370 380 Liquid hourly

or 4.0 4.0 Sec®qu/CN2003/001107
reacotr 0.8 0.8 H2/o0il, NnmB/m 500 500 Effluent from

the hydroref inng nitrogen, ppmO0.79 1.2 olefins, v %

O O Ratio o f i-paraffinto n-paraffxn 3.95 3 .1
Properties of hydrotreated heavy fractions Density (20

TEDle F RAItDod 42IndtAGRQ stdfilHe pRP

\Y

??312181@3&5 CB@rthépﬁ§8rotreated
5 olefins

%0 0

Ant i kndBsaThdEes206583nd Fat i Bimtl Gasarahs Paosiuct

n-paraffin 7.0 5.7 Properties of final gasoline
produets—Density (20O —gfem 307077 0. 7300 sul fur,
Ppimpled 100 ol efins, v% 16.9 19 8Example 2 Example 3
Hydrogen partial pressure, MPa 3.2 3.2
T, C
First reactor 280 290
Second reactor 370 380
Liguid hourly space velocity, h™
First reactor 4.0 4.0
Second reacotr 0.8 0.8
H,/01il, Nm*/m® 500 500
Effluent from the hydrorefining
nitrogen, ppm 0.7% 1.2
olefins, v% 0 0
Ratio of i-paraffin to n-paraffin 3.95 3.1
Properties of hydrotreated heavy
fractions
Density (20TC), g/cm® 0.7421 0.7600
sulfur, ppm 28 36
mercaptan, ppm <3 <3
nitrogen, ppm <0.5 <0.5
olefins, v¥% 0 0
Antiknock index 82.6 81.2
Ratio of i-paraffin to n-paraffin 7.0 5.7
Properties of final gasoline products
Density (zoé), g/cun?® 0.7077 0.7300
sulfur, ppm 161 100
olefins, v% 16.9 19.8
Antiknock 87.8 86.7
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Anti knock 87.8 86.7Clains 1 . A process for reducing

sul fur and olefin contents in gasoline, conprising :
wapomsmatact i ng gasol i ne feedstock and hydr ogenPeridiN2en3/001107

hydroref ining catalyst under reaction conditions

i ncluding a hydrogen/gasoline ratio of 200-600

Nt n3/ n8, a hydrogepipankial pressure of 1.0 to 4.0

MPa, a tenperature of 200-380 C and a |iquid hourly

space velocity of 3.0-5.0 h 1; and b ) contacting the

dr or ef |ned asol | nd hydr affin - q:
ﬂ%a???%aﬁ?% %ﬁ?§55“&% 5ra¥§a§?§gﬁﬂt%§ ? QE i£ Jagoline,
COmprl@a%budlng a hydrogen/gasollne rati o of 200- 10 OO Nmvm
3, a hydrogen partial pressure of 1 .0-4 .0 MPa, a

tenperature o f 300 460 C and a Iqu|d hourly space
i Ly 0_pKO ent ... Whi .
a) Con%écg grg?eag% aln f%; ﬂyd%g?%gggedaakﬂ hy&Péfgflnlng

sep gasoli ne

catalylgtaGiddyy ﬂ@f‘&ﬁﬂﬂld’m tdedpanahki A rclmmidirfg cat hpdrca¢a) gssoline
conprises one_or nore noble or non-noble netals from

ratio @fE@HOVIECL ¥R/ ®r & BupreAs: RappérteBrBiarrg of 1.0 to 4. 0

-SYRRO nt ai I t,a t
proglsggo % g@ qugﬂﬁ%PeSﬁasal gggglFﬁgrggegggggkv?éOClty
of 3_&mingasqlungi DCC gasol i ne, straight-run gasoline,

coker gasoline, pyrolysis gasoline, thernal cracking

gasol i ne and a mxture thereof. 3 . The process of

con?‘,g%ltghé x%réﬁ?hge afégdlrl%eﬁ, %@Qﬁh?@%ogéntﬁﬁthﬁraf fin

rac a part o he whol e fractions of
- modgﬁﬁﬁétﬁ@m D@(Eagasol inejerst raaghuomuncgla@@tlﬁ@s @G@lﬂdmg a

hydro%g'i/g;r 4 de%r g!a Scly(tsg 28%941(53?]200%0 hi{ @?Fﬁkhcr acg'byesso%efn partial
pressﬂ@b@ls. 0 ey @A, §@e%p%%%%h‘r’éeof%%@3t4%kcl Snd aheayyid hourly
space velocity of 0.5-4.0h™ to provide an effluent, which is separated
to obtain the hydrotreated gasoline fraction, wherein the paraffin
_modification catalyst comprises one or more noble or non-noble
metals from Group VIII and/or Group VIB, supported over a supporter

containing at least a zeolite.

2. The process of claim 1, wherein said gasoline feedstock 1s FCC
gasoline, DCC gasoline, straight-run gasoline, coker gasoline,

pyrolysis gasoline, thermal cracking gasoline and a mixture thereof.

3. The process of claim 2, wherein said gasoline feedstock is the
whole fractions, or a part of the whole fractions of FCC gasoline,
DCC gasoline, straight-run gasoline, coker gasoline, pyrolysis

gasoline, thermal cracking gasoline and a mixture thereof.

4. The process of claim 3, wherein said gasoline feedstock is a heavy
fraction of FCC gasoline, deep catalytic cracking gasoline,
straight-run gasoline, coker gasoline, pyrolysis gasoline, 'thermal
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fraction of FCC gasoline, deep catal ytic cracking
gasol i ne, straight-run gasoline, coker gasoline,
woyRoilogsi7s gasol i ne, thermal cracki ng gasol i ne RaQ@/CA2003/001107
m xture thereof cut at a tenperature of 70- 100 . 5
. The process of claim1l or 4 , wherein the gasoline
crack {12£€8E6Tkn€ AL RS xbiR% hyr Mok Uie: et Dlcelprsatbre Jh@0-100
process of claimb5, wherein the gasoline feedstock
C. contains 20-65% by vol une of olefins. 7 . The process
of claim®6, wherein the gasoline feedstock contains
35-60% by vol une. of olefins. 8 . The process of claim
5. Thelproddisy €f elishen hydroy ehetrBii Aot kab@lsydt neofpe dsesclorentains
or nore non-noble netals from Goup VIB and G oup VIII
1-70% Rpppetiete drercl@t & Sumi na or anor phous al um num
silicate. 9 . The process of claim1l or 8, further
conprising contacting the gasoline feedstock with a
6. Thdydorepisobectiagmcat artyste hrefdie dare hiytr dreefdstmiakg contains
catal yst bed. 10. The process of claim9, wherein said
20-65% ki DBt @i Y efdf@ yst conpri ses one or nore netals
fromGoup VIII, one or nore nmetals from G oup VIB,
and one or nore alkali netals, supported over an
7. Thalgmddesssofpolbhen. 6 1 whdineiprdressofl oiaifmedstock contains
wherein said hydro-protecting catal yst conprises an
35-60%] Rifi YL W sor tere i@ - co and /or Ni, M and/or Wand
an al kali netal, supported over the alum na supporter.
Al'l cal cul ated as oxi des and based on the total anount
8. Thef giecesat ab§stclatiie Tat whyseiconprs shydgosefgnimpy catalyst
wei ght of Co and /or N_, 2-25 % wej, ght n r
COmPT Y5 P gﬁgﬂ@/gw%inﬁl&leom?gﬁs AT 3{1,3“/?‘@ S8lp vriz

suppopéé@r@@er an alumina or amorphousg aluminum silicate.

9. The process of claim 1 or 8, further comprising contacting the
gasoline feedstock with a hydro-protecting catalyst before the

hydrorefining catalyst bed.

10. The process of claim 9, wherein said hydro-protecting catalyst
comprises one or more metals from Group VIII, one or more metals from
Group VIB, and one Or more alkali metals, supported over an alumina

supporter.

11. The process of claim 10, wherein said hydro-protecting catalyst
comprises an alumina supporter and, Co and /or Ni, Mo and/or W and
an alkali metal, supported over the alumina supporter. All calculated
as oxides and based on the total amount of the catalyst, the catalyst
comprises 0.5-8 % by weight of Co and /or Ni, 2-25 % by weight of
Mo and/or W and 0.5-8 % by weight of the alkali metal, the balance

being the alumina supporter.
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bei ng the al um na supporter.12 . The process of claim

11, wherein said hydro-protecting catal yst conprises
waao@ndid7or Ni in an anmount of 1-6 % by wei ght PCRALN2003/001107

and/or Win an anount of 4-12 % by wei ght and the

al kali metal in an anmpbunt of 2.5-6 % by weight, all

12. Theapedtatehms1axhdes, ambebasekHM hRIAR A oMU ehtalyst
the catal yst, the bal ance being the al um na supporter.

comprifs Cphangr feesii ofn clmijamaunt viherleih % by pardaffti, nMo and/or
. | fication catalyst comprises. 0.5-10% by weight of
v in s ATEl T f PR b T e LA s Pip S amouns

of 2.5Wei gidy akighzeallilt ealtha hrlpaseobeddy aldiFeRad d4.the total
The process of claim 13, wherein the paraf fin -

amountyfi fiheatdedrlyatal §8¢ EedPticse LN tie wdivgHmaofsugporter.
and/ or Co, 5-30% by weigh of Wor M and 30-40% by
wei ght of ZSM5 zeolite, the bal ance being al um na .

13. TH® pibeeproeesslafincliaj mMwhewaeneithd heaedffient mbaaMication
the hydroref ining reactions has a nitrogen content of

catalysds §OPRAASSS Horh- %d‘ Y e oRPEMT Frncewstaharf Byp Group

VIII, %dVQBLJHE% by weight of a zeolite, the balance being alumina.

14. The process of claim 13, wherein the paraffin - modification
catalyst comprises 1-5% by weight of Ni and/or Co, 5-30% by weigh
of W or Mo and 30-40% by weight of zZSM-5 zeolite, the balance being

alumina.
15. The process of claim1l, wherein the effluent £rom the hydrorefining

reactions has a nitrogen content of less than 2 ppm and an olefin

content of less than 5% by wvolume.
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