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GASOLI NE DESULFURI ZATI ON PROCESS: BACKGROUND OF THE
I'NVENT1 ON Field of the Invention The present invention rel ates
generally to a process for 5 the renoval of organic sul fur conpounds

from petrol eyn, grugaqfli Stillate streams. Mor e partlcularlgé_.l.l‘téggg,%‘Iq

‘I nvention |nvo ves a process to renove nercaptans,

sul fur conpounds from naphtha streans, by reictlng the - mer capt ans and
H2S with diolefins in the streans to produce sulfides mhich are
renmoved along with the other SHdh %ﬂfﬁo reactive )
distillation colum to a secon reactlve I St Iatlon colunn where the
sul fur conpounds are destr8& ! Rel at ed

I nfogrmation 15 plelfejfrq;hgun:hvghﬂbhlate strearrscont ain a variety of
organi c chemcal c one nts Gener ?ﬁ?% hf streans_a

_ 2\ defi ned tbo\é
their boiling ra E‘ﬁ THEER £s 9 neESﬁrggsF?l BnBEOCSRR
processi ng Bf t hhet n:emnxaél wf aprgendc Slﬂ-ﬁlh:e conppanrds | From pekroleum

instance, produgistiifia ettrleehszo k-8l ybasvtsearxi- OEhé he{/Fdntion

cracki ng processgs contain gh concentratlons terlals
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fraction nay com:mmrinumisas:.nudﬁ fsrht| freafcttikre ghsaﬁmlmatlmn columre to a

refiner ool | gy ti 3 e a
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currently forns SPIREWES 3FE 8 FHECE;%&%W rﬂé’dr°ge“ﬁ'%ﬁeuct pooI |n t he
United States arReldten Qnifdematibar ge portion of the sulfur. The

sul fur inpygities ’?éﬁ::rcﬁ%ﬁhr egigtnigggvagtr%l?%@l lé’oﬁ’é’ iydr Lireatd &%

order to conply ecifrc ensure
conpl i ance wi t [-prgan:.c chem:.cal components. Generally the streams are

defined by their boiling ranges which determine the
compositions. The processing of the streams also affects
the composition. For instance, products from either

- 20 catalytic cracking or thermal cracking processes contain
high concentrations of olefinic materials as well as
saturated (alkanes) materials and polyunsaturated
materials (diolefins). Additionally, these components may
be any of the various isomers of the compounds.

25 Cracked naphtha as it comes from the catalytic cracker
has a relatively high octane number as a result of the
olefins compounds contained therein. In some cases this
fraction may contribute as much as half of the gasoline in
the refinery pool together with a significant portion of

30 the octane.

Catalytically cracked naphtha (gasoline boiling range
material) currently forms a major part of the gasoline
product pool in the United States - and it provides a large
portion of the sulfur. The sulfur impurities may require

35 removal, usually by hydrotreating, in order to comply with
product specifications or to ensure compliance with
envi;:onment_al regulations. ‘

The most common method of removal of the sulfur



énvi ronment al regul ati ons. The nost common net hod of renoval of the
sul fur WO 97/ 08272

PCT/ US96/-11645 -. 2 conmpounds is by
hydr odesul furization (HDS). in which the petroleumdistillate is- '
passed over awgdzngeRarticul ate - catal yst conprising a pyfuSsaiési on
netal supported on an al um na base. Additionally copious quantities

of hydrogen 5 are included in the feed The follow ng equations
illustrate tthe reactions in a typical HDS uni ?: ' (1) RSH +

H err ---> RH Si Hdd € i
(g) Z]RN ¢ aerr ]:Bm_H_B_ﬁgEiEH 1: l\ﬁg Pyﬁrigesﬁffumatlc&l ) (DS J'.'_i.n %‘;Eg% {E‘%>
R+ Herr]O  betroleum distinipte: 4= cBAGRES ofYeFom tﬁ8£ ids &ei& ke
are: Tatpdystucorpridsing a hydrogenatiog(@e78D supported on an
Pressure, psig alumina base. Add%09cw&DDy 1Sopious HhR¥tli vieey @re ke

gen
SCF/ bbl 15Q0-30 Fr ] makgup, { bhl 700Q-1000
After the h)?drot rgg-gt [ 2‘8"’.13&88@?& egﬁgel_%g%%hct .@?eobé%%‘ol%'qgr aﬁ“&%&f’%
or sinply flashedliustrabasthe redgtiangedn a typical iRDS amdtsol | ect the now
sweet ened napht ha. 20 512 | R a'dqt(_?él on..}o Rﬁu,ppk%% ng high octane i

bl endi ng conponent he crack napht has are"often used as sources
of olefins in other procé2kesRGuchHps etfreti f RHati B0k, The condi tions

of- hydrotreating of the npgphtiwy fr agij oR-t® RrH + mrimve sul fur wll also
saturate s of the ol efini ounds | raction reducing the
oct ane andq{agss of - (gguf%c(?a&%j"'e% s kﬂl{ﬁ? ous proposal s have
been made for renovPgisalfeperatingygonditionsnfey the HRS caactiions are:
ol efins. Si nce-thew——ew- 64 84+ d At eliB = e 2 Gk 8= R Phi 15e BB IR e =R L. N E
low 30 boiling f&@ﬁ%&?gt 9f J4fhese naphthas and o fhiegssul fur

estend 1 ?’n gh

containing inpuriti 0 be concentrated in the

Pressure, psig 600-3000
15 " Hy recycle rate, SCF/bbl 1500-3000
Fresh Hy makeup, SCF/bbl 700-1000

. After the hydrotreating is complete the product may be
fractionated or simply flashed to release the hydrogen
sulfide and -collect the now sweetened naphtha.

20 In ‘addition to supplying high octane - blending
components the cracked naphthas are often used as sources
of olefins in other processes such as etherifications.
The conditions of hydrotreating of the naphtha fraction to
remove sulfur will also saturate some of the olefinic

25 compounds in the fraction reducing the octane and loss of
source olefins. '

Various proposals have been made for removing sulfur
while retaining the more desirable olefins. Since the
olefins in the cracked naphtha are mainly in the low

30 boilling fraction of these naphthas and the sulfur
containing impurities tend to be concentrated in the high
boiling fraction the most common solution has been pre~
fractionation prior to hydrotreating.

The predominant light or lower boiling sulfur compounds

35 are mercaptans while the heavier or higher boiling
compounds are thiophenes.and other heterquclic compounds.
The separation by fractionation alone will not remove the
mercaptans.  However, in the past the mercaptans have 'been



boitling fraction the nost conmmon sol uti on has been pre- fractionation

ptior to hydrotreating. The predom nant light or |ower boiling

sul f ur -conmpounds 35 are nercaptans while the heavier or higher

boi li ng conpounds are thiophenes and other heterocyclic conpounds.

The separatio ctionation alone will not renove the ans.
However, in tﬁg»gaé%ﬁt he nercaptans have been nggfa?&
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by oxi dative processes such as Merox. 3 conbi nation oxidative

renmoval of the éﬁ”ﬁeﬁxcﬂ}éé"’\ﬁg l&‘lzlldatavef i%géegsg%lt %ﬁf’ nd héﬁjrotreat ypnng

of the heavier fractl 0SéE
the oxi dative 5 conkinakdonopxidatine cananal wofc ther mapcemam eEQ‘limmrcl w

to . the cor rmmﬂdmagzdhsahal H98rotreating ¢f tife %M@F\t

present inventiorngdhat e qu re e rom t he ht olefnln

portion of the ai &s%egan% #é?néo '5%& gf} the J&'E’rgvm‘?ﬁ(ﬂ?t tivey
10 +substarfti al HeRreyadi o é?hengnercmﬂan@r thiee mazicaptana alre converfedviter -
portion is converind d&ruggbﬁa&@ydfg@ﬁdes desul furization and eas| I y

distilled anay from he. car bo
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hydr ocar bo trea ai ni oIe | ns,

t hi ophenes R’E’Stgﬁtlagféﬂslf ‘?g%g° SRRt cﬁ h98ir $5en sulfur, inj the

distillation col wervéert opdrtbon fded zooayverted to(bH,s00iby NOhfdro-

fraction of said it r e dr st I Ni
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mer capt ans, di ol % ns an stantial “portion o u
into a first 25 DYSFOPRF SP?On reaction zone containing a Group VI netal

hydrogenation catal yst prepared | BUMMRRY ODI THE FNVENTION catal ytic
distillatiqgmg struct %E'?Lefﬂge%hgoﬁgéééﬂgsiﬁgeﬂt?ﬁ% is a process for removing

sulfur from a naphtha boiling range hydrocarbon stream,
comprising the steps of:

(a) feeding a naphtha boiling range hydrocarbon stream
containing olefins, diolefins, mercaptans and thiophenes

20 and an effectuating amount of hydrogen to a first
distillation column reactor into a feed zone;
_ (b) boiling a fraction of said naphtha boiling range
hydrocarbon streanm containing mercaptans, diolefins and a
substantial portion of said olefins upward into a first
25 distillation reaction zone containing a Group VIII metal
hydrogenation catalyst prepared in the form to act as a
catalytic distillation structure under conditions to react
a portion of said mercaptans with a portion of the
_ dioclefins to form sulfides and an overhead dJ.stJ.llate
30 product having a reduced mercaptan content;

(c) removing said sulfides, thiophenes and heavier
mercaptans with a higher boiling fraction as bottoms from
said first distillation column reactor;

(d) feeding said bottoms and hydrogen to a second

35 distillation column reactor having a second distillation
reaction zone containing a hydrodesulfurization catalyst
prepared in the form to act as a ca’tallytic distillation
structure under conditions to react a portion of said



a portion of said nercaptans with a portion of the di ol efins
to formsulfides and an overhead distillate 30 product having a
reduced mercaptan content; _ (c) - renoving said sulfides,

t hi ophenes and heavi er mercaptans with a higher boiling fraction.as
bottoms from woomeased first distillation colum reactor;. perusosnidds
feeding said bottons and hydrogen to a second 35 dlstlllatlon col um
reactor having a second distillation reaction zone containing a

hydr odesul furi zati on catal yst prepared ih the formto act as a
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(e) removing sai gaﬂeéééghé‘sdfsﬁaﬁaft Bg‘ &gf‘uﬁ?é{ef sai d
second distillation columm react recoverl ng a napht ha
product fr&m said é8tondrecoveringt ja | Raphkha on¥ U%acf@m said second
Herr]S in the faistiIeaeion dilunreaebetdra Simlar manner as t he

rrercaptanstoform uflde wi th_the diolefins un e,
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di ol efins ich 15 are not uess ability in
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The presen xyocess preferably operates in the first
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distillation column reactor at overhead pressure in the

range between 0 and 250 psig and temperatures within said

distillation reaction zone in the range of ‘100 to 300°F,
20 preferably 130 to 270°F.

The feed and the hydrogen are preferably fed to the
distillation column reactor separately or they may be mixed
prior to feeding. A mixed feed is fed below the catalyst
bed or at the lower end of the bed. - Hydrogen alone is fed

25 below the catalyst bed and the hydrocarbon stream is fed
below the bed. The pressure selected is that which
maintains catalyst bed temperature between 100°F and 300°F.

Under these conditions in the first column dioclefins
react with the mercaptans and H;S contained therein to form

30 sulfides which can be separated from the lower boiling
fraction containing most of the olefins. The equation of
interest which describes the reaction is:

: : Ry
35 _ H2 |
RSH + R,C=C-C=C-Ry ==-=--b R-S-C-C-C=R,
Pd
H

40 Where_ R, Ry and 'Rz are independently selected from hydrogen



bed or at the lower end of the bed. Hydrogen alone is fed 25 bel ow t he

catal yst bed and the hydrocarbon streamis fed bel ow the bed.

The pressure selected is that which mai nt ai ns catal yst bed

tenperature between 100[err]F and 300[err]F. Under these .

conditions i n“Jobbz I,k st col um di ol efins react wth th capt ans
~and H2S cont al né mmrei n to form 30 sul fides which can gcﬁﬁﬁ? fﬂ'

fromthe | ower boiling fraction containing nost of -the ol efins. The

equati on of i nterest which describes the reaction is:

Rlerr] 35 RF | RSH +

Rl err] C=C- c=C- R[ 8Pf})bydrocarkyl groups pf lpfa, 39 carbon atoms.

Pd | This may be compared to the HDS reaékid) of ke esé&:ond

d f
5[7 ?Bg]ﬂgn R er 1 bofhfn | vHRE i inesS By8Fb§En [ I Qgﬁlj%gdg?%ggﬁrdrogen consuti¥d

5 and hydr 6BatB§ TFRYEL AL 1tke EBrE%?"ER)‘?F aRBWgor hydrogen Tsukfifs
be conpared5t o t iB3$DSinedbei qxresfentthe.memhﬂdn :.s the utecedBaty G

hydrogen. The on{:ﬂehgg{._ggggtcgl? \ZJHE reduﬁed My de &g.m) @%té)f tﬂ?t eEanpI ans

and/ or hydrogen sul fide e pre SNt- T nventTon is
necessary to keeffoncurrent, hydrogenation ofe thejddenesnyihpnchydregen will
there is cbeaccomsnted \ior d:y:ajtah:-leantﬁ)ént he d| enes, then hydrogen will
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cracked 15 fractionation. The H3S can be converted to elemental
sulfur by conventional means known in the art.

In a first embodiment the full boiling range cracked
naphtha is fed to a depentanizer which fractionates the Cs
and lighter boiling components from the remaining naphtha.

20 Additionally the depentanizer contains a bed of suitable
catalyst which acts as a distillation structure and also
causes the diolefins within the naphtha to react with the
mercaptans to form sulfides which are much higher beiling
than the Cg and 1lighter fraction. The sulfides are

25 removed with the C5+ bottoms which also contain the
thiophenes and other heterocyclic sulfur compounds. The
lighter Cz fraction, containing the desirable olefins, is
removed as overhéads and contains essentially no sulfur
compounds. Additionally the diolefins will also react with

30 HzS contained in the naphtha feed to form sulfides further
sweetening the Cy ‘fraction.

The Cg+ fraction is fed to a second distillation column
reactor where hydrogen is added to react the organic sulfur
compounds with the hydrogen to form HyS which can be

35  removed by distillation. The use of a distillation column
reactor which has 1liguid condensing within the reactor
allows for ‘much lower hydrogen partiél pressure than
previously used in standard hydrotreating.



naphtha is fed to a depentani zer which fractionates the (ferr] and
| i ghter boiling conponents fromthe remaining naphtha. 20 . Additionally

t he depentani zer contains a bed of suitable . catal yst which acts as a
distillation structure and al so . causes the diolefins within the
naphtha to react W|th t he . mercaptans to formsul fides which are imuch
hi gher bojlin§'O97/8272 5 the ~C[err]” and Iighter fractionPCT/USI§{H645

sulfides are 25 renoved with the (err] bottons which also
contain _the _ thiophenes and ot her. heter 6cyc| i ¢ sul fur conpounds.

The lighter C e fracti nt ai ni de5|r bIe oI efins .
renoved as over head?‘{;\‘ft%itt‘:BHF ]ﬁ's egggnt |°aar€€ uI"ﬁﬁg s%onﬁb’ﬂﬂﬂges
‘Addi tional |y the idioglegfization| |ofl sthe ea:dteﬁmrtsh SOnta:H[l&r]ﬁmn aithed iCg
the naphtha feed f:ecft%m wt&nd artyam%roffsets MRS LRI b tEnel e to
fraction. 3 C%errl}ﬂ ctlon I's fed to a second distillation

col um reacl"é"re {E}e'n is added to react the organic sulfur
conpounds wig h the Ilyﬁr@ge&cbﬁdf @mvcdimenktS e clhirsn h&s&&llateaﬁvgdﬂalwm
distillation. adl N I as
l'iquid condensi ng lgt% thé rd}g! ’Ja%‘zgg. Cr%t?&@ tih %'(rte&ﬂ %1%2&’0 g}?e
partial pressur ecmegheads wélbveengayntmuemfsﬂamm mdr m&tgf the
WO 97/ 08272 olefin.  The bottoms w111 stiPLT/ddn865iA1669e sulfides,

6 Addi d .al sg r onnt
i soneri zation of tt?ﬁ 5’le¥‘F QE%O% ter ﬁ: 1R CFIHT Suffur FORRORGAS -
which partild |y mhfeSeﬁlgsmémbggsmentoesameﬂeererb when ths efverheadusitrean.

5 In a secqpd \@adpdagent feag ffdﬁttéféiéﬂ' 24P RELHPY ether "(SAMED'
i s a dehexani zer rather .t han a depe tan| zer. over heads wi |l
contain nore of W@dﬁgﬁﬁf’ﬂfﬁrﬁﬂ Mt he olefin.. The bottons

will still contain The sided das,the protessplhrempsrisad at hserl het-ecrontadhing
organi ¢ sul fur couRoWidsn J&acttee ftﬁg&?erﬁ&cﬂmt 'ﬁeorstsatﬁ?e ﬂtts

over head stream _ IS _us or tertiar et he
( TAVE) 15 pr od@Beean (ﬂeegﬁkw%agpbﬁ type :mclude f/:tghrt?/ naphthas hav1ng a
boiling range of about €z to 330 °F and full range

naphthas having a boiling range of Cgs to 420 °F. Generally
the process is useful on the naphtha boiling range material
from catalytic cracker products because they contain the
20 desired olefins and unwanted sulfur compounds. Straight
run naphthas have very little olefinic material, and unless

the crude source is "sour", very little sulfur.
The sulfur content of the catalytically cracked
fractlons will depend upon the sulfur content of the feed
25  to the cracker as well as the boiling range of the selected
fraction used as feed to the process. Lighter fractions
will have 1lower sulfur contents than higher boiling
fractions. The front end of the naphtha contains most of
the high octane olefins but relatively 1little of the
30 sulfur. The sulfur components in the front end are ma:.nly
mercaptans and typical of those compounds are: methyl
mercaptan (b.p. 43°F), ethyl mercaptan (b.p. 99°F), n-
propyl mercaptan (b.p. 154°F), iso-propyl mercaptan (b.p.
135-140°F), iso-butyl mercaptan (b.p. 190°F), tert-butyl
35 mercaptan (b.p. 147°F), n-butyl mercaptan (b.p. 208°F),
sec-butyl mercaptan.(b.p. 203°F), iso-amy;!. mercaptan (b.p.
_250‘F) » n-amyl mercaptan (b.p. 259°F), oa-methylbutyl
mercaptan (b.p. 234°F), oa-ethylpropyl mercaptan (b.p.



The feed to the process conprises a sulfur-containing petrol eum
fraction which boils in the gasoline boiling 15 range. Feeds of this
type include |ight naphthas having a boiling range of about Cferr] to
330 [err]F and full range napht has having -a boiling range of Cferr]
to 420 [err]F. Cenerally the process is useful on the naphtha boiling
range mat eri aVO3M8272¢  om cat al ytic cracker products becausePFﬁ@§9 ai n
t he 20 desired ol ef ins and unwanted sul fur conpounds. . Straight
run naphthas have very little olefinic materi@al, and unl ess t he crude
source is "sour", very little sulfur. sul fur content of the
catal ytically crg@Rel} . n'heFY%cPP6ﬁ§PE?FI(HeBenaoﬁth'tﬁemgﬁFFHF°cBﬁFéﬁ?
of the feed 25 (bOpt h2s4rPCkandas-melrcapsot hexame | (ngp.r asgeMf. t he
sel ected frac e t ot es g r '

. ‘{l‘ggf c¥P qi ‘ﬁg fn hﬂn% QIC% ﬁoz.llljré ;ltaq{&é %%Egﬁan

wi |l ehave | ower sul conten an hlgger I ons
front end of thelRGPRERA éﬁﬁPﬁ?%% fBskebhryl buta@%ﬁ??ﬂ%ﬂ?(ﬂﬂ%ﬁ% 3ndf tRINGut

reljatlvel y b: ttl pipébrybendd (cisl fand &wnl §]chI1f ﬁl’-péﬁW?J n gride fnliﬁﬁﬁ |
end are mainly ypi cal of those conpounds are: met hy
mer capt an (b. p. nge$? F§¥)£q€%qT¥%b%baptan (b.p. 99[err]F), propy!
mercaptan (b.p. 154T¥PR¢E}, suifupr coPPoHnas aFornd( linp the he§85e14bpeinpe) o
i so-butyl - mer capggetlen?: inldQ®s ] fhe t febviiehy| nErcap¥ahedPt ¥hiocpheRes
(o b 203l err] F) SurEsdan AR Hamidales )"« ior o By nedml
mer capt an 1@b. p. 2§§F§1YST%rW?imbthbeGﬁﬁfU1 in tﬁﬁﬂzﬂf(ﬁhﬁ reactions
g?é# lng g ]6}:)1162 et Gyipigey! ineremPtAfvdition include mé@@&dp%iiz metals.

293F n- hexyl
mer capt an (b. p. gggﬁfalﬁy mPEa - HSk aRES depc’sé'ﬁeﬂ 255 4FRP r P d)eﬁn ah
3- mer capt o hexanal@bipa &¥ppert}F).In the fiﬁﬁm(ﬁﬂluMmﬂtﬁensatnlyﬂtsC§eer]

boi l i ng range freﬁafeetemed | 1| il od SHAR RS da?caﬁ?&w b‘ﬁx%dh:%@étloﬁ) of

cis and trans 5 E 5 X ;CIS and trans ent a |enei% and m nor
amount s of But adFBReE1® ofins w i EBF SULFBF ESWEB tBuRglPfting over
heavi er boiling the reaction of hydrogen with olefinic bonds. The

preferred catalysts are palladium and/or nickel or dual bed
as shown in copending U.S. Patent 2Application Serial No.
08/500,101 filed July 210, 1995, which is incorporated
20 herein by reference, since in this column the sulfur
removal is carried out with the intention to preserve the
clefins. Although the metals are normally deposited_as
oxides, other forms may be used. The nickel is believed to
be in the sulfide form during the hydrogenation.
25 In the second column, it is the purpose to destroy the
sulfur compounds to produce a hydrocarbon stream containing
H>S which is easily separated from the heavier components
therein. Without the concern for the olefins, and the
necessity to carry out a destructive hydrogenation of the
30 sulfides and other sulfur compounds in this column,
hydrodesulfurization catalyst comprising two metal oxides
supported on an alumina base, said metal oxides chosen from
the group consisting of molybdenum, cobalt, nickel,
tungsten and mixtures thereof are preferred. More
35 preferably cobalt modified with nickel, molybdenum,
tungsten and mixtures thereof are the preferred catalyst.
The catalysts may be supported. The supports are



fraction include the heavier nercaptans, thiophenes “sul fides and

di sul fides. 10 Cat al ysts which are useful in either of the reactions
utilized.in the invention include the Goup VIII netals. Generally the.
metal s are deposited as the oxides on-an al um na support. In.the
first colum Lhe-sahal ysts are characterized as hydrogel;@lt,{,&gmﬂs'

cat al ysts. e reaction of 15 the diolefins with the sul flur conpounds is
sel ective over the reaction of hydrogen wth olefinic bonds.

The preferred catal ysts are pall adi um antl/ or nickel or dual bed

as shown in cop i S. Ntg ARRdesAt | | 500,
filed July 10, igg%gglg\/\hsng?%i%cor pt):g‘rigt edtrsabias 6 sPhePéé' rentl:"gl}e
u

, i C ed 20, herein b refe
‘since in this CaFah¥sthpu gf be prepaped| ipsthe foem %ﬁtaV\Ff‘ﬁa%yﬁE’-c
intention to predésedlfiation stricture.A thTheh tdatalgtdts disthdiatioy

deposited as | rf o . ALh ' -Lsabel i eved
to o Chein ¢ EcERpEite FA0E no M Y AOBISh of BaRhEEEL ba fs S8
second col ufn, itransfer pedpuse tBheecakalyshemust beushitakblypsupperted
pr oducte g-][wdr OtCéﬁéonsﬁz_Sé@&ithRHi@d tmz-.ﬁa co%lﬁkili ergd Sa@\f/uv CES' Sateaéatxlytic
separated fromthe heayier conponents erein. ou e concern
for the ol efi ns,gﬁﬁglﬁ%tmn g}iré?}&g’é’f'?y t OIBarE?ypé'EFeﬁrﬂéster’"é’ﬂ‘ﬂ\?@n% the
hydr ogenati on of cabalgst isulddrd@dnedndin oa hwovesulfize meshpostdscture adis
col um, hydgogdesusédr | At QB Capat YSing OBRRisE, s WaREA! iQX'-ﬂé’fe%{I

- supported gn an alunm na base, said _netal oxides chosen fro . . 1he group
consi sti ng18f no*?‘é‘a’éﬂ?l’ﬁ?t%%baﬁ refezrare- OtH%gg?Eﬁly%% d?r??i—lﬂi%gmn

thereof are preteuctures ubbfel 3for phdkemhippsecaha tdismididededin Wis. -
nickel , ol ybdepuplnts 4,bu008380 B1G7dTI ¢! S0 LAY SlecY Quldlh PLA] o1&

catal yst. . e cata s nay be Supported.” The ‘support’s are
WD 97/ 08272 incorporated by reference. PCT/ US96/ 11645

8 e usual l'y Snabhitdbm%mtalﬁét ][ #de! &he Ofeactio®y & the TH€olefins
cat al yst tt e e I a tal yii
mys htgf.lt tfel.E E}@‘r@%ﬁggn% a?gl QL %% ﬁzfl 8)]1‘9 ¢o 14 ]%?sfhuc%{ﬁ%;‘

distillation structur ytic distiTlation
nust be able to fRHERIRA aSRIATSASyst SURAE1EQA ey United catalysts Inc.,

designated as G-68C. Typical physical and chemical
properties of the catalyst as provided by the manufacturer
are as follows:

20 TABLE I
Designation G-68C
Form Sphere
Nominal size _ 7x%14 mesh
Pd., wts . 0.4 (0.37-0.43)
25 _ Support High purity alumina

Another catalyst useful for the mercaptan-diolefin
reaction is 58 wt: Ni on 8 to 14 mesh alumina spheres,
" supplied by Calcicat, designated as E-475-SR. Typical
physical and chemical properties - of the catalyst as

30 provided by the manufacturer are as follows:
TABLE II _
Designation . E-475-SR
"Form : Spheres
Nominal size ' 8x14 Mesh
35 Ni wt% 54
o Support Alumina

The hydrogen rate to the reactor must be sufficient to
maintain the reaction, but kept below that which "would



5 transfer nmedium The catal yst nust be suitably supported and

spaced within the colum to act as a catalytic distillation
structure. In a preferred enbodi nent the catalyst is contained in a
woven wire nmesh structure as disclosed in U S. Pat. Neo 5,266, 546,

whi ch is her I ncor porated by reference. O her cat ' :
distillati one'pag;’&z?truct ures useful for this purpose are diqigzif"(‘)sg%n 6‘|‘5n uU. S
patents 4,731,229, 5,073,236 and 5, 431,890 which are al so

i ncor porated by reference. A suitabl @ catal yst for the reaction of

the diolefins 15 wth t r ns _i . % Al203
(alm ) spror Sesh et B R il BT et
: ypi c _ c r r [ c S
'?',SABE;E OYi ded by th&-dTIUf@eidrAly in thee f8%skolddMiin 2he mole ratio of
0

Spher e hydrqqgﬁ)?in‘g:{;]atg;iggefins and acﬁ%yg%%efn in the feel?r%' ak %
0.4 (0.37-0843) Izmst 1.0 to 1S@ppoAt preferably 2.0 to HGh plrithe @esenda
Anot her cat al ystydszgiod cb?tmhheaf®és aqiat-idi@ecbifNhydrogbfagté Prd foradbiyf %
Ni on 8 to 14 nesh al %m na sphereg, agugﬁl [ ed‘é&/ Ca?m cat, dgm naf ed
as E-475-SR  Rpssemt to cppyertaally Eni R4t fur, GREPORRdS G P -

cat al yst ' as 30 Basmtovodedti®yy shdfnenufractheerferd &s fthe osecond column

TABLE 11 PAHINR IO ratio of Ho:gEi47 I £ 1608 .
Spher es reaCtoNom nal sjl' ze aeio of M2 §Xf4 I\/Esr%%eS range o Nl w %
54 10 QA% 5t Al uni na The hydrogen rate

to the reactor nustTHee catiaflliysteal sbo catalyg@as nthe nsébhect bae t hydroduriatiden

bel ow that whi chyghoigyd £indOcoi889L8 within the 1light
PCT/ US96/ 11645 £\0 h polyolefin é%ﬁ% wi .1%) .e .1g cracked
naphtha and to a lesser degree the isomerization of some of

.the mono-olefins. Generally the relative rates of reaction
15 for various compounds are in the order of from faster to
slower: '
{1) vreaction of diolefins with mercaptans
(2) hydrogenation of diolefins
_ (3) isomerization of the mono-olefins
20 (4) hydrogenation of the mono-olefins.
Catalysts suitable for the hyrodesulfurization reaction
include cobalt-molybdenum, nickel-molybdenum and nickel-

tungsten. The metals are generally present as oxides
supported on a neutral base such as alumina, silica-
25 alumina or the like. The metals are reduced to the sulfide

either in use or prior to use by exposure to sulfur
compound containing streams. The _pro.perties of a typical
hydrodesulfurization catalyst in Table III below.

TABLE III
30 Manufacture Criterion o Criterion
Designation C-448 C-4118SM3
* Form Trilobe Extrudate
Nominal size 1.2 mm 1.2mm
‘ Metal, Wt%
35 Cobalt 2-5 % —————
Molybdenum ' 5-20 % 21.5%
Nickel —— B 3.5%

Support . alumina ' alumina



cause flooding of the colum which is understood to be the

"effectuating anount of hydrogen " as that termis used her ei n.
Cenerally in the first colum the nole ratio of hydrogen to diol ef
ins and acetylenes in the feed is.at 5 least 1.0 to 1.0 and preferably
2.0 to 1.0. Wwootbs7second - react or columm | arger quantipCIUSIeN1645

hydr ogen are preferably present to convert all of the sul fur conpounds
to Herr]S. Based on the sulfur in the figed to the second col um
reactor the nole ratio of Herr]:Sis in the range of 10 to 10 1000 :1

The catal yst al so cat Zlypiealt bbarsgeettd | thee Iycbamgendis @n full rahgehaaphtha |

pol yol efi ns cont gi,jaed A V“fﬂ*i’ﬁgé&@taﬁfﬁltc gla%ﬁngno Oﬁ@aphﬁﬂéé ?éﬁ:feé ea§er

‘degreethe |sorrer|zat|o efins
relative rates ofUBadt PaRhYBR is (ghoupy inoTabi8pBuPRO%r e in the order “of

fromfaster to sl ower : TARII® xweaction of diolefins with
nmer capt ans (2) ¢ f dL I efins (3)
i soneri zati oh of the nono- e%gw bﬁ%eﬂ%tql Q'Qn8e, hydroger?at I on of the
mono- ol ef i ns. : Cat aI yBetalk fulfwre Wopmt he hyr odes A GAN-3PQ0i on
reaction I ncl ude cobal tmmwmfakgkﬁb H0! ybdenwp-apd ni ckel -

t ungst en. The netals are g resept as OXIdeS ported on a
neutral base such as al unina, f‘?{’éﬁ%?ﬁ E al um na or theo‘lzﬁ"ﬁlel.% The

netals are reduced to the suIGathne, RON/MONher in use or [@A74/84 to use by

exposure togul fur tn tnec M%&ﬁ%@t&bﬂgcéi{fﬂg”ﬁeac&@%ﬂ oRetties of 2
typi cal hydr qQ esu ur| zation catal ys

TABLE 111 30  maintaiped af’apout 0 td 5Q cppig with the correspppdias
Desi gnati on témpéBature in the distillatliohB reaction zone &Hrbetween
Tril obe Extrudat Si

ot 130 to 270y, 3?ﬂ&iz’b@‘en Peirtial ]-g%ebé%{%res of 0,1, to 70
psia, mqueq yIRRERFAPLY. 29 by to 10 are used, withshydrogen
Ni ckel 15 - - - partial pressures in theéb%ange of 0.5 toSUPPOpsia giving
al um na .- optimum rgé&f%Q?

Surprisingly, in the second column a low total pressure
in the range of 25 to less than 300 psig is required for
the hydrodesulfurization and hydrogen pai'tial pressure of

20 less than 150 psi, preferably down to 0.1 psi can be
enployed preferably about 15 to'so psi. The temperature in
the distillation reaction zone is between 400 to 750°F.
Hydrogen for the second distillation column reactor is fed
in the range of one to ten standard cubic feet (SCF) per

25 pound of feed. Nominal 1liquid hourly space velocities
(1iquid volume of feed per unit volume of catalyst) in the
second column are in the range of 2-5.

Referring now to the figure a flow diagram in schematic
form is shown to illustrate one embodiment of the

30 invention. The naphtha is fed to a first distillation
column reactor 10 via flow line 1 and an effectuating
amount of hydrogen for the diolefin/mercaptan reaction is
fed via flow 1line 2. Distillation column reactor 10
contains distillation reaction zone 11 in the upper end

35 which contains the supported palladium catalyst for the
diolefin/mercaptan reaction. As desired the column 10 may
be run to take a Cg and lighter or a Cg and lighter as

. overheads. In either case the lighter fraction containing
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10 A typical charge to the process is a full range naphtha

froma fluid catalytic cracking unit. The properties of such a

napht ha i s shown in Table IV bel ow _ TABLE |V
5 M boiling range, [err]F 80-420 '

Total Sul fur‘,vo\/?/[gﬂ%§1 1000- 3000 VePCHBRBAEE) £ ur
wppm 10- 200 Diolefins, wt %.

0.3-1.0 Cct ane, ROV MON 11 87/ 84 10 In the

first distillation, colu reagt or the essure nt ai ned, at about
0 o 250 psi o wPOREL RE- EBe BoEBRE AEPTOVER] diiadthe Apa The weureptans, fon
‘reacti on zone obolidedearp into 18Bet aliztdladntién rehiptitioperzorer t1nd In

pressures of 0. &1&91?9&1@ Readt i8R Cxi&f %abév){b&a]néi%ﬂ ape) UsHd, ephth

hydrogen 15 partia ressures ip t h ran sia givi

opti mum resul tsmercapt ns gERRft SYHGE ythe @ ‘Fl)ee%’é'tsoﬁ’@ dc'(ﬂ 1gbe WbPEJgéﬂ’g
pressure s BnlfiidesangeThé Amuexr Isestidsmnoso&lnsl Pirstr édsitiddatbon

t he hydrodesul f hy dr r r ol
155 pLi" ©Coret cHalpeh Aaett 1y 4060 884 dALBINY 8oL ro) SRRGHRY

15 to 50 psi. TkBet Sfpelxt Gird ‘Wterlalt rfc;oan ey |13:9 Eﬁrr SSE‘PPBﬂn'E%ne The
bet ween 400 to diBfiefihs. formed Hyfir egendistilbet sot onshet tdn | Eovhe 001 CaEEYM

reactor is fed 811 ?eggpgggké%ng%ﬂf tgne&aﬁgggg ‘s_%%ggf&g C“'Pim E_gt £‘SgF)_

per 25 pound ace vel OCI
(1iquid vdioune BRtexd@lper aantaininge &hecatséﬂl)fg@eﬁ n amé the besvier

colum are in t&AibpRERe OtyBeb. compounds Rafeer €ditth Nevéek OthBe dfiisgin@adibhow

T L T T
reactor 10 vi a fPo@nd neekoikar aneté\!t@cﬁuaﬁﬂengpmvmm heaty dadgaaet or
the diolefin/ nemapéaﬁsw@@ianry Ismfur ffraé tt aorfd: Virld NS ghter fraction
Distillati ncolu r.eact or i s afion Jeact ne 11
Tnithe upBd endPIEaRE o CUATRPRES, Rads u%w %H*epaﬁl Fndreoneersad fa,
"t he di ol ef pnenbeadpcandeM| 30. AProductedst hakenl| vin flown}ine 18be
‘run to take a CE;_%HQ:' | ght edaéglﬁaeCGhﬁ'&‘ilxdlihght 6F aPurther O\¥deeading! Nas
either case the |9ht3r frac.\;:'telf r1]1xC02nzt ails J.rﬂ:luded for better reaction and
separation. Raffinate product is taken via line 23.

20 The bottoms from the first distillation column reactor
10 is fed to second distillation column reactor 20 via flow
line 5 and additional hydrogen for the hydrodesulfurization
reaction is fed via flow line 7.. The second distillation
column reactor 20 contains a second distillation reaction

25 zone 21 containing the cobalt/molybdenum catalyst for
desulfurization. 1In second distillation reaction zone 21
the organic sulfur compounds (sulfides and thiophenes)
react with hydrogen to form HyS which is taken along with
the overheads via flow line 8 and which can be easily

30 separated from the overhead naphtha product by condensation
of the naphtha. If necessary an HpS stripping column may
be added for the overhead product. Again a reflux 24 is
used for better reaction and separation with raffinate
product taken via line 25. . ,

35 The bottoms is taken via £flow 1line 9 and is
substantially reduced in sulfur content as is the overheads
and both may used as gasoline blending components. Product
is taken via flow line 16 and a reboiler 50 is added for
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11 nost of the octane inproving olef ins and the nercaptans is

boi |l ed.up-i.nto the distillation reaction zone 11.  In distillation
reacti on-zone 11 substantially all of the - mercaptans react with the
di ol efins to weefpsargher boiling . 5 sulf ides. The | ower pgaaishiicsf the
first distillation colum reactor 10 acts as a stripping section to
separate - the C6+ or C7+ nateri al fromtbg | i ghter cenponents. The
diolefins forned in the distillation reaction zone 11 are al so :
separat ed from theat iglaarce tactthen collifn £er rdre 06f Gfloe rhendfits oFt aheal |
containing the an r oynds
are taken from t%ﬂ#’dl lslt%ﬁ%] Qolﬁﬂﬁ Q%%\&Ir?% rggr r&afgﬁ %gﬁggﬁlgﬁ%ﬁﬁlg ;‘i{;
line 4. A reboillhat somgg Welréﬁéi:#% odt ukhe 6hgr¥ipgr oRl@fd nf srompeands
bal ance. Tf&bcﬁ%tﬁfﬂdlﬂalkho&w hekebrap £6£rthe Olodd &l loctithe ialat @0
fraction 15 is tak S qverhe gs via flow line 3 and condensed in
overhead cohdend®? 1&8838?"*‘? OBuken via flow line 18 either to
gasol i ne bl endi ng or furt her processing &#XAMPLE desired. A reflux 22 is

included for bettery reaghi %,ﬁfgd Fcc tlﬁg‘m@f fenRat EnPF QAR ]

taken via line 23. t r mthef distillation colum1
react or 10 ’?%tq%ecﬁl?%vese{:%ngeé i & (}% *aé%&?c%’r ksl ation
line 5 and addi t¢ainwin hyeackmn hevihge ahystummsh.éd upaXhadixm catalysttiian
is fed viagpl ow dfdgp ?Je r1B9 $8epnds di Sédﬂzég.%:'l@‘dlstﬂf%i'gﬁ é@ﬁféﬁr 2gnd

contains a second dis | ati on reacti on cont al nli ng
cobal t/ nol ybdenddR Ee®% 9§t supperted ndgkgli GRERAVEEHPelpl ngmlladlum
distillation reamtialystondcth prepatziea @isg adii st i9laftlionc etpachdees Sihf itdes

and thiophenes) pgy nerr e&‘féc % ﬁ”ﬂge% tgp%ﬁéﬂﬁ}f@éﬁf% 5@161? Eégggl al,gng

wth teove VI a |ne € eas

separated from t°r?e’5(9\9eF-I‘?éa(flﬂﬁﬂhgﬁaypiﬁdué?g%y cm&@dmrbri-s opera&pdt 1
naphtha. 13 necesdegentanidd® Hd i Peke gaCofUuERAMighter éte:ead\de:drefm&aahe

over head pr Od“CtTrh% f %QO& r ehl_aa( czjéc’%&t N col\m&seq f Orff? %%r I ea%t?{ﬁgndand

separation wth Ken "vira I
bottoms is tal@ﬁtl}il&tippowl}lmereQCt%cWhi@l is a thies dimobaldigmegduced

in sul fur contenrdolatn hdviheOVeo €88 of cobalt/molybdenum catalyst as a

distillation structure. The column was operated to take a

20 350 °*F overhead cut and the remainder as bottons.
Conditions.and results are shown in TABLE V.



and both may used as gasoline bl endi ng components. Product is taken

via flowline 16 and a reboiler 50 is added for WO 97/ 08272 .
PCT/ US96/ 11645 : 12 heat bal ance to
the columm 20. One of the benefits of the distillation colum
reactor for yaygpa@esul furization is that sone i sonepifrish@iicsl the
heavier olef 1In conpounds occurs which al nost makes up for the | oss

in octane due to 5 nonool ef i n saturati on.

EXAMPLE A full range FCC napht ha hav*%g t he characterlstlcs

noted above is fed to a three inch dianeter distillation col um

reactor having a supported pall adiumcatalyst in 10 the upper 20 feet as
a catalytic distillation structure and TABLE1¥ feet of supported nickel

catal yst bel ow i Bedbags um cat al yst, boybspesyar ed as di stiigzl7abison
structures in tgF ganner disclosed in U S gﬁtent applicatiogfgerial
no. Q§/50 °H§f PPI o Suly 10, 1995. The cola is operated as
depent ani zer 1o gy nd Ilghter st ream over head. The bottons
from first colum@eéusRa edi1pg second degyillation colum

reactor which is a threeotathsdl fﬁ&ﬁ(ﬂppm col utmgbaving 30 feet of
cobal t/ nol ybdenum cat al y&thgt mercaptath,stwppmat i on situcture. The col umm was
operated tk0t ake aO3@rhed8( lbe/h#F overhead cut3%ahd the renmainder as

bot t ons. Condi t i onFokad Fatfnrs W™ shown in ¥ABLE V. WO
97/ 08272 Mercaptans, wppm PCTPUS96/ 11645
13 Bottoms, lbs/hr 307.7
Total Sulfur, wppnm 1150
15
Catalyst temperature, °F
Top 260
Bottom 280
Pressure, psig 100
20 : Hydrogen, SCFH 19
Hp partial press, psig 3.8
Second Column -
Feed Rate lbs/hr 20
25 Total Sulfur, wppm - 1300
Overhead, lbs/hr 16
Total Sulfur, wppm 122
Bottoms, lbs/hr 4
Total Sulfur, wppm 35
30
Catalyst temperature, °*F:
Top 552
Bottom 696
Pressure, psig 200
35 Hydrogen, SCFH 120
' H, partial press, psig - 75.5

Sulfur conversion, % : 92



TABLE V | 4057C5H2 1027HDS
Hours on ||rH|| ﬂj ] ,”u 166 308 5 Fi rst
Cbhﬂm o c /hr 347 Tot al

Sul fur, wppm _ 999 : Et hyl mercaptan, wppm -~ 11 10.
Over head, | bswble7/08272 . 39.3 ' Tot al Fetnfssrni1eepPmMm
40 . Mer capt ans, wppm . 0 - Bottons, | bs/hr
307.7 Total Sulfur, wppm 74 1150 15 . . Cat al yst
tenperature, [err]F Top . 260

Bot t om’ The invention’@laimed is: Pressure, psig

100 20 Hydr ogen, SCFH 19 H2 partia
press, psig 1. A drocess fﬁecuamoixmgwsulfur from EepdpRbha bodEling
20 25 Total Sul fur, wpm ' 1300

Over head, | bs/ hrrange hydrocarbon stream, comprising thegsteps of: - Tot al
fulfur, epm Totgﬁ)Eiﬁ%qganWﬁpHPphtha bofilng range Eydrocafbéggéé%pam

gggalyst tenpera&éﬁf%%éﬁﬁg]oleflns, dloleflngkuﬁercaptans and thlop%ﬁﬂfs

Pressure, psig and an effectuating amount ?ExyydrogenZQQ a5first Hydrogen,

SCFH _ H2 partial press,
psig distillation column’/Pelctor into Suidedr zeagyer si on, %
92 .

(b) boiling a fraction of said naphtha boiling range
hydrocarbon stream containing mercaptans, dioclefins and a
'substantiai portion of said oiefiné upward into a first
distillation reaction zone containinq a Group VIII metal
hydroéenation catalyst prepared in the form to act as a
caﬁalytic distillation structure under conditions to react
a portion of said mercaptans with a portion of the
diolefins to form sulfides and an overhead distillate
product having a.reduced mercaptan'content: |

(c) ‘removing said sulfides, ‘thiophenes and heavier
mercaptans with a higher boiling fraction as bottoms from
said first distillation column feactor;

(d) feeding said bottoms and hydrogen to a second
distillation column reactor having a second distillation .
reaction zone containing a hydrodesulfurization catalyst
prepared in the form to act as a'catalytic distillation
structure under conditions to react a portion of said
sulfides, thiophenes and heavief'mercaptans with said
hydrogen to form-HyS:

(e) removing said HpS as a gas from the errheads from

said second distillation column reactor; and
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14 %ﬂ“ﬂlﬂ"ﬂr""“uuﬂllm med is: 1. A process for renoving sul fur
from a naphtcha LbOm » . range ‘hydrocarbon stream conprising the steps
of : . (a) feeding a naphtha boiling range hydrocarbon stream --
cont ai ni ng olwonmes272li ol ef i ns, mercaptans and t hi ophenes PCTUSH6r11645

ef fectuati ng anount of hydrogen to a first distillation colum reactor
into a feed zone; (b) boiling a fracthgn of said naphtha boiling
range hydr ocar bon stream cont ai ni ng nercaptans, diolefins and a
substantial portion(fyf secdveritfignas nuplatish ipraluet! ifreim saiddsstohdlati on
reaction zone containing a Goup VIII netal hydr ogenati on cat al yst
prepared in the digtillatdon golumn reagearytic distillation structure under
conditions to react ortion of.said_nerc%ﬁians W t ortign_of the

h a,
i ol 871ns to form S fTHes PEROER BUSPRULRE R GHath & WherpiBugeidniiFey o
educed et capt afy AN en cotunn (Flact ST 10 Al BHALEIanal phogNENeS

and bheavi er nercaptans w a hrgher raction as ons from

said first disti&éégﬂégagcgbgggiﬁegpé rand lightégﬂfggagqggg sai d bottons and
hydrogen to a second distillation colum”reactor having a second

di stillation., 3. The process according to claim 1 wherein said first
distillation column reactor is a dehexanizer and saigd
overheads contain a Cg and lighter fraction.

4. The process according to claim 1 wherein all of the
liquid product from both.distillation column reactors is
combined for a gasoline blending'component.

5. The process according to claim 1 wherein a first
portion of the olefins contained within said bottoms is
hydrogenated tc alkanes and a second portion of the olefins
contained within said bottoms is isomerized to produce a
naphtha product from said second distillation column
reactor having only a slightly reduced octane number.

6. The process according to claim 1 wherein said
hydrodesulfurization catalyst comprises tﬁo metal oxides
.supported on an alumina base, said metal oxides chosen fiom
the group consisting of molybdenum, cobalt, nickel,
tungsten and nmixtures thereof.

7. ‘The process according to claim 1.wherein the total
pressure in said first distillation column reactor is in
the range of 0 to 250 psig and the total pressure in said
second distillation column reactor is in the range of 25 to
less than 300 psig.

8. The process according to claim 7 wherein the



reactio ] 'é hydr odesul furi zati on catal yst prepared in
the for ?Hﬂﬂmu'm T’HHE lytic distillation structure under conditions
foor

to react = d - .sulfides, thiophenes and heavi er nercaptans
with.said hydr ogen to .form H2S; (e) renoving said Herr]-S as a
gas fromthe wWoovbs2zzis from sai d second distillation colRANVUSOGHSEOT ;
and WD 97/ 08272 ' - PCT/ US96/ 11645
15 (f) recovering a naphtha product fngm said second

distillation colum reactor. 2. .The process according to claiml
wherei n sai d firbydrogediBartiak ipnessyraninrsaid gesond, disFdadakionr and
sai d over heads_contain a CIgrég and |ighter f{gctiqn. 3. The
process accor.di nGOLBmR| EeaFon G fHetvesnpqOf1 apd 150 Rsdi || ation col.um

reactor is a dehexagi.ze.i.h%ngﬁeisgsr ass g&g{égeég%gao%af Q:h%rg‘iﬁx\r,\#ex and

lighter fraction. ( ordi-ng To clarm Pein all of
oo 0 PRSBSOS s Lol T i sone 1
in the range of 130 to 270°F and the temperature within

_ said second distillation reaction zone is in the range of
- 400 to 750 °F. |
. ' 10. The process according to claim 1 further comprising
removing an .overhead stream from said second distillation
column reactor and stripping the H,S from said overhead
stream.

11. The process according to claim 1 wherein the
hydrogen flow rate to said second distillation column
reactor is in the range of one to ten standard cubic feet
per pound of feed to said.seéoné distillation column
reactor. _

12. The process according to claim 1 wherein said first
supported catalyst comprises palladium oxide.

13. The process acéording to claim 1 wherein said first

supported catalyst comprises nickel sulfide.



5. The process according to claim1 wherein a first portion of the

ol efins contained within said bottonms is: . . hydrogenated to al kanes and a
second portion of the olefins contained within said bottons is

i sonerized to produce a napht ha product from said second distill.ation .
colum . r MOOUe82Mavi ng only a slightly reduced octane nurfi6dYus96/11645 6. -
The process according to claim1 wherein said hydr odesul furi zati on
catal yst conprises two netal oxides supported on an alum na base, said
met al oxi des chosen from t he group coffsi qng of. nol ybdenum cobalt,
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hydrogen partial pressure in said second distillation col unmm react or 0§ PY
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(57) Abstract
A catalytic cracked naphtha is 30
desulfurized with minimum loss of 50
olefins and octane. The naphtha is fed . 18 8 19
to a first distillation column reactor 3
(10) which acts as a depentanizer or
dehexanizer with the lighter material
containing most of the olefins and 23 2 25
mercaptans being boiled up into a first 22
distillation reaction zone (11) where ) 4
the mercaptans are reacted with diolefins RAFFINATE RAFFINATE
to form sulfides which are removed - ~
in the bottoms along with any higher 1 20
boiling sulfur compounds. The bottoms H
are subjected to hydrodesulfurization 2
in a second distillation column reactor y g
(20) where the sulfur compounds are NAPHTHA 10 - 21
converted to HS and removed. The 1'7H — |/
lighter fraction containing most of the 2 7
- olefins is thus not subjected to the more 9 7 5
* | harsh hydrogenation conditions of the 12 6 ) 15
secord reactor (20).
o 50
f16




