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‘BACKGROUND OF THE | NVENTION Field of the Invention 5 The present
invention relates generally to a process for the renoval of nercaptans

and/ or hydrogen sulfide (Herr]S) frompetroleumdistillate streans. Mre
particul arly WeS61#Péntion rel ates to a process wherein the REWVERINIGH
distillate contains diolefins which are selectively reacted 10 wth the
mer capt ans and/ or hydrogen sulfide (Herr]S) tp formsulfides. Most
particularly the invention relates to a process wherein the reaction of the
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produce sulfides. Most particularly the invention relates to a
process wherein the reaction of the mercaptans and/or
hydrogen sulfide (H3S) with the diolefins is carried out
simultaneously with a fractional distillation to remove the
15 sulfides, and thus the sulfur, from the distillate.
Related Information
Petroleum distillate streams contain a variety of
organic chemical components. Generally the streams are
defined by their boiling ranges which determine the
20 compositions. The processing of the streams also affects.
the composition. For instance, products from either
catalytic cracking or thermal cracking processes contain
high concentrations of olefinic materials as well as
saturated (alkanes) materials and polyunsaturated
25 materials (diolefins). Additionally, these components may
be any of the various isomers of the compounds. o
The petroleum distillates often contain unwanted
contaminants such as sulfur and nitrogen compounds. These
contaminants often are catalyst poisons or produce
30 undesirable products upon further processing. In
particular the sulfur compounds can be troublesome. The
sulfur compounds are known catalyst inhibitors for naphtha
reformihg catalyéts and hydrogenation catalysts. The
sulfur compounds present in a stream are dependent upon the
35  boiling range of the distillate. Light naphtha (110-250°F
' boiling range) may contain mercaptans as the predominant
sulfur compounds. The most common method for removal of
the H;S and mercaptans is caustic washing of the organic
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30 undesi rabl e products wupon further processing. In particular the
sul fur conpounds can be troublesome- The sul fur conpounds are known

catal yst inhibitors for naphtha reform ng catalysts and hydrogenation
catal ysts. The sul fur conpounds present in a stream are dependent upon
the 35 boiling range of the distillate. Light naphtha (110-250[err]F
boi.l i ng range) 9" ai n nercaptans as the predom nant sulfurpgﬁm$ﬁhﬂﬁ§
The nost comon net hod for renoval of the H2S and nercaptans is caustic
washi ng of the organic WO 96/ 18704 2

PCT/ US95/ 16193 2 streans. Another nethod of renoval of the sul fur conpounds
i s by hydrodesul fur BEE@a®®. (HDS) in which the petroleumdistillate is
passed over a solid paghothérifetlidd ¢t irédnovalo BF ithiengud iy dEogpOMdP Nis by

metal supported on an.al Wy di t] | 1 v, CORL qu It of
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reactions in a typi ddstiftatei is (passedpover & polid. pargiculate jcatalyst
(2) RA + Hewn'] compristhg &Chya¥bgenkbtlicn 4mbktal] supporte®-Hon NMi3 4Ximina
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reactions are:

Pressure, psig includea in thegfeedo00The fedlevingeguatipnspillustrate
1500- 3000 the reactions in a typical HDS unit:
(1) RSH + Hp =--» RH + HpS
10 (2) RCl + H, =--=> RH + HCl

(3) 2RN + 4H; =---> RH + NH;
(4) ROOH + 2H, -=-» RH + H,y0
Typical operating conditions for the HDS reactions are:

15 Temperature, °F 600-780
Pressure, psig 600-3000
H, recycle rate, SCF/bbl 1500~-3000
Fresh Hp; makeup, SCF/bbl 700-1000

20 As may be seen the emphasis has been upon hydrogenating the
sulfur and. other contaminating compounds. The sulfur is
then removed in the form of gaseous HyS, which in itself is
a pollutant and requires further treatment.

In the production of tertiary amyl methyl ether (TAME)

25 for use as a gasoline additive generally a light cracked
naphtha (LCN) is used as the source of the olefins for the
etherification reaction. This LCN may contain sulfur as a
contaminant in the form of mercaptans in concentrations of
up to hundreds wppm. These mercaptans are inhibitors for

30 the hydrogenation catalyst used to hydrogenate dienes in
the feed to an etherification or to an alkylation unit. Aas
noted above, one common method has been caustic washing.

SUMMARY OF THE JINVENTION
: The present invention presents a new process for the

35 removal of mercaptans and/or hydrogen sulfide (H,S) from
aliphatic hydrocarben streams, containing 4 to 12 carbon
atoms. Light cracked stream which is used as a feed to an
etherification or alkylation unit is a preferred feed for
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10 portion of the depentanizer to react substantially all of
the mercaptans and/or hydrogen sulfide (H,S) contained in
the light cracked naphtha with a portion of the diolefins
to form sulfides which are higher boiling than the Cj
fraction containing the amylenes which are fed to the

15 etherification and/or alkylation unit. The sulfides are
removed as bottoms from the depentanizer column along with
the Cg+ fraction and can be simply remixed into the final
gasoline fraction.

The catalyst used for the reaction is a reduced nickel,

20 preferably 5 to 70 wt% nickel, such as nickel sulfide on an
alumina base which has been configured as a catalytic
distillation structure.

Hydrogen is provided as necessary to support the
reaction. The distillation column reactor is operated at a

25 pressure such that the reaction mixture is boiling in the
bed of catalyst. A "froth 1level® may be maintained
throughout the catalyst bed by control of the bottoms
and/or overheads withdrawal rate which may improve the
effectiveness of the catalyst thereby decreasing the

30 height of catalyst needed. As may be appreciated the
liquid is boiling and the physical state is actually a
froth having a higher density than would be normal in a
packed distillation column but less than the liguid without

) the boiling vapors. _ .

35 The present process preferably operates at overhead
pressure of said distillation column reactor in the range
between 0 and 250 psig and temperatures within said
distillation reaction zone in the range of 100 to 300°F,



distillation colum to renove that portion containing the C6 and hi gher
boiling materials (C6+) as—bottons and the CJerr] and | ower boiling
materials (Clerr]) as overheads. One enbodi ment of the present
invention utilizes the upper 10 portion of the depentanizer to react
substantially all of the nercaptans and/ or hydrogen sul fide (H2S) contai ned
inthe light cra W®htha with a portion of the diolefins toRCHAISPSI6193
sul fides which are higher boiling than the C5 fraction containing the
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process preferably opergies ﬂigﬂﬂ&rhﬂ@d a simplified flow diagram of one
embodiment of the invention.

The present 1nvention provides a process for the

15 reaction of diolefins within a petroleum distillate with

the mercaptans and/or hydrogen sulfide (H»S) within the

distillate to form sulfides and concurrent separation of

the higher boiling sulfides from the distillate. This

requires a distillation column reactor which contains an

20 appropriate catalyst in the form of a catalytic
distillation structure.

The Cg's in the feed to the present unit are contained
in a single "light naphtha" cut which may contain
everything from Cg's through Cg's and higher. This mixture

25 can easily contain 150 to 200 components. Mixed refinery
streams often contain a brpad spectrum of olefinic
compounds. This is especially true of products from either
cataljrtic cracking or thermal cracking processes. Refinery
streams are usually separated. by fractional distillation,

30 and because they often contain compounds that are very
close in boiling points, such separations are not precise.
A C5 stream, for instance, may contain C4's and up to Cg's.
These components may be saturated (alkanes), unsaturated

. (mono-olefins), or polyunsaturated (diolefins).

as Additionally, the components may be any or all of the
various isomers of the individual compounds. Such streams
typically contain 15 to 30 weight % of the iscamylenes.

Such refinery streams also contain small amounts of
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preferably fed to the distillation colum reactor separately or they may be
m xed prior tWOPSA4y A nixed feed is fed bel ow the catal yRCTHS {ﬁ!”

at the lower end of the bed. Hydrogen alone is fed bel ow the catal yst bed
and the hydrocarbon streamis fed below the bed to about the md one-third
of the bed. The pressure selected is that which maintains catal yst bed
tenperature bet wesul 00| ehid¢lk mis80decrrwovery The sulfur compyurds are
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structure. The gyl Peabt! BIokEfd Witn! NExpfeéis cliriny { sBbPage"td Pbauce
"qum” and other undesirable materials. However, these
10 components also react very rapidly in the TAME process to
form a yellow, foul smelling gummy material and consume
acid in an alkylation unit. Thus it is seen to be
desirable to remove these components whether the "light
naphtha" cut is to be used only for gasoline blending by

15 itself or as feed to a TAME or alkylation process.
Catalysts which are useful in the mercaptan-diolefin
reaction include the Group VIII metals. Generally the
metals are deposited as the oxides on an alumina support.
The supports are usually small diameter extrudates or
20 spheres. The catalyst must then be prepared in the form of
a catalytic distillation structure. The catalytic
distillation structure must be able to function as catalyst
and as mass transfer medium. The catalyst must be suitably
supported and spaced within the column to act as a
25 catalytic distillation structure. In a preferred
embodiment the catalyst is contained in a woven wire mesh
structure as disclosed in U.S. Patent No. 5,266,546 which
is hereby incorporated by reference. Other catalytic
distillation structures useful for this purpose are
30 disclosed in U.S. patents 4,731,229 and 5,073,236 which are

also incorporated by reference.

A suitable catalyst for the reaction is 58 wty Ni on 8
to 14 mesh alumina spheres, supplied by Calcicat,
) designated as E-475-SR. Typical physical and chemical
35 properties of the catalyst as provided by the manufacturer

are as follows:
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"éffectuating amount of hydrogen" as that term is used
herein. Generally the mole ratio of hydrogen to diolefins
and acetylenes in the feed is at 1least 1.0 to 1.0,
preferably at least 2.0 to 1.0 and more preferably at least
10 to 1.0.

The catalyst also catalyzes the selective hydrogenation
of the polyolefins contained within the 1light cracked
naphtha and to a lesser degree the isomerization of some of
the mono-olefins. Generally the relative absorption
preference is as follows:

(1) sulfur compounds
(2) diolefins
(3) mono-olefins

If the catalyst sites are occupied by a more strongly
absorbed species, reaction of these weaker absorbed species
cannot occur.

The reaction of interest is the reaction of the
mercaptans and/or hydrogen sulfide (HyS) with diolefins.
In the presence of the catalyst the mercaptans will also
react with mono-olefins. However, there is an excess of
diolefins to mercaptans and/or hydrogen sulfide (H;S) in
the 1light cracked naphtha feed and the mercaptans
preferentially react with them before reacting with the
mono-olefins. The equation of interest which describes the

reaction is:

Ry
. H2
RSH + R;C=C-C=C=R; ====- » R-S-C-C-C=R,
Ni |
H



10 ~conponents also react very rapidly in the TAVE process to forma

yel | ew—it-ot SRRy — 7 ot Ertre—E—gra 2 Sty
unit, Thus it 1is seen to be desirable to renove these conponents

whet her the "light naphtha” cut is to be used only for gasoline bl ending by
15 itself or as feed to a TAME or al kylation process. Catal ysts which
are ruseful i N"OWIFWAcapt an- di ol efi n reaction include the G RGEUSISNG1I3

net al s. Generally the netals are deposited as the oxides on an alum na

support. The supports are usually small di aneter extrudates or 20
spheres. The catalyst nust then be prepared in the formof a catalytic
distillation struhere R,TIR;_ aaﬂakztmdinﬂepé&a@iyssﬂecteﬁ frven ypdrdgen

to function as caéﬁdy,g} ly‘ffqr 8 Ggl Barksh qﬁﬁsyst RS ﬁﬁ,
suitably support aedec%Pvmt} he cggg 88 %t as catal yti c
di stillation e ehL¥RL R HFo ?ﬂﬂ"’c’&tm%
contained in a vvo'menthare issicmmntem:réqenabted of ths di=nes, then

5,266, 546 whgch inydiideny wnlicsspeéﬁaﬁwym Q‘flﬁ‘he'i':ﬁﬁctioﬁx her lcat aljytlc
I SCl.Osed I n

distillation structures ef ul ur pose ar U.
patents 4,731, 229 am%is SWW %’h&?&‘ﬂ"ﬁ?ﬁ?pﬁé@éo‘ﬂ '?%f%?‘ﬂ'ﬁ’cé°
sui tabl e cat al ysta fgxreatuee: nra&essarldeg':&e/vti% Nl ldght tradkedusdphthariave:

h , I t hyesd oGA|
spheres, suppl i edudihy3a ?ﬂes(bgﬁa 89 ro?ﬁ%rda%yﬂ'l . ey

?rggm? Qgtm ufglr 2r5e Jpre ertlercaptan (t?.al;.a F?S iptso-propyl mercaptan (b.p.
10 135-140 F), iso-butyl mercaptan (b.p. 190°F), tert-butyl
mercaptan (b.p. 147°F), n-butyl mercaptan (b.p. 208°F),
sec~butyl mercaptan (b.p. 203°F), iso-amyl mercaptan (b.p.
250°F), n-amyl mercaptan (b.p. 259°F), a-methylbutyl
mercaptan (b.p. 234°F), a—-ethylpropyl mercaptan (b.p.
15 293°F), n-hexyl mercaptan (b.p. 304°F), 2-mercapto hexane
(b.p. 284°F), and 3-mercapto hexane (b.p. 135°F at 20
Hg).

Typical diolefins in the Cg boiling range fraction

include: isoprene (2-methyl butadiene-1,3), c¢is and trans
20 piperylenes (cis and trans 1,3-pentadienes), and minor

amounts of butadienes. Analogous dienes exist throughout

the range of hydrocarbons useful in the present process.

The present invention carries out the method in a
catalyst packed column which can be appreciated to contain

25 a vapor phase ascending and some liquid phase as in any
distillation. However since the liquid may be held up
within the column by artificial "“flooding®, it will be
appreciated that there may be an increased density over
that when the liquid is simply descending because of what

30 would be normal internal reflux.

Referring now to the figure there is depicted a
simplified flow diagram of one embodiment of the invention.
Light cracked naphtha and hydrogen are fed to a
depentanizer configured as a distillation column reactor 10

35 via flow lines 2 and 1 respectively. The Cg and heavier
materials are removed in the lower stripping section 15.
The Cs and lighter material, including the mercaptans, are
distilled up into the reaction distillation 2zone 12
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Desi gnati on E-475- SR Form Spher es Nom nal

si ze 8x14 Mesh 5 Ni  w % 54 Support
Al um na The hydrogen rate to the reactor nust be sufficient to maintain the
reaction, but kept bel ow that which would cause flooding of the col um

whi ch is under sSPOW¥W4be the 10 "ef fectuating amount of hyFCEFEASN6323
that termis used herein. Generally the nole ratio of hydrogen to diolef

ins and acetylenes in the feed is at least 1.0 ta) 1. 0 preferably at |east
2.0to 1.0 and nore preferably at least 10 to_ 1. The cat al yst

al so catal yzes t he eentaining hthe ogakalyeic oﬁiﬁﬁéle;@ cPEFuUCUNR i ndd the
within the Iight Cr?&&’ﬁidtﬁphlbﬁim:léhazbﬁtselz degbstahbial 39 A1 abEOlthe
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preference is as fo ur conpoun

(3) nono-ol efi ns |higher chedling %‘H%’B‘Qﬂé’ Axe dis agunwaad, into

absorbedhspeCIsts_ rﬂesttmpﬁiﬂdﬁmamkas ahaorbmdvecpesé esoafo:ss viaNdne 8
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mercaptans wll al sqpct on 16 1s provxded to insure separation of the
sulfides.

The Cs and 1lighter distillate (Cs-), 1less the

10 mercaptans and/or hydrogen sulfide (H3S), are removed as

overheads via flow line 5 and passed through condenser 13
where the condensible materials are condensed. The liquids
sent via line 4 are collected in accumulator 18 where the
gaseous materials, including any unreacted hydrogen, are

15 separated and removed wvia flow line 3. The unreacted
hydrogen may be recycled (not shown) if desired. The
liquid distillate product is removed via flow line 9. Some
of the liquid is recycled to the column 10 as reflux via
line 6.

20 Generally the Cs and lighter material will be used as.
feed stock for a etherification unit where the isocamylenes
contained therein will be converted to TAME or tertiary
amyl ethyl ether (TAEE). This TAME or TAEE is recombined
with the Cg bottoms and sent to gasoline blending. While

25 the  Cg and heavier materials contain the sulfides, the
total sulfur content is still acceptably low.

EXAMPLE
In this Example a one inch diameter column is loaded
with 15 ft of the catalyst (E-475-SR) as distillation

30 structure in the upper portion of the column. The catalyst
bales are loaded in the column. The column pressure is set
at 50 to 150 psig and the column is brought to total reflux
with cyclohexane. After reflux is established H; is added
at 10 SCFH. Periodically water is drained from the reflux '

35 drum. After 12 hours the hydrocarbon feed is started. The
lower 5 ft. are filled with inert distillation packing.
The conditions and results are shown in TABLE II below.
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hydr ogen and hydrocarbyl groups of 1 to 20 carbon atons. This may be
conpared to the HDS reaction which consunes hy@rogen. If there is
concurrent hydrogenation of the dienes, then 5 hydrogen wi ||l be consuned
in that reaction. Typical of the mercaptanTABhBdthds which may be found to
a greater or |essafegdrgree in a light cracke htha are. ¢gethyl nercaptan
(b.p. 43[err]F), eth nmer capt an (b. p. 99[eF$; opyT 4captan %@ p.
154[err] F), iso-prop rcaptan (b.p. 10 35 140 rr]F) so- but yl
mercaptan (b.p. 190Merchprant conteéent, lWwppsy capban (b189 147[1-#9]F) n-2194t y|
mercaptan (b. p. 208[@16]15&:96 ﬁﬂn mgacapt g9 (b. p2a203[ergd F), isoggnyl
mercaptan (b.p. 250 |§!§# é mercaptan (b.p. 259[err]F),

[err]-methyl butyl p ﬁ : 234[err]F) a- et hyl propyl nercaptan (b.p.
15 293[err] F), n- Feed rabes:athWb p. 304Peﬂr]F),220 mer cadt®h hexadeO
(b.p. 284[err]F), ang,3rgBacspte, eagne (b.p.2lg5lerrifsat 2Q @M HY). 3,5

Hp partial press psi 1.3 1.3 1.3 1.3
Overhead pressure, psig 60 75 75 75
Middle cat. bed temp.,°*F 120 207 205 . 205
Bottoms rate, lbs/hr 2 2 3 o4
Overheads distillate

product, 1lbs/hr 1.5 1.8 2.6 3.5
Internal reflux rate 8.78 7.30 4.50 3.04

Results: '

Mercaptans in overheads
distillate, wppm 0 8 15 21
Diclefin content, wt % 1.79 .83 .83 ——

Diolefin saturation 99.79% 72.2% 55.4% 2 -~-
Butene~1l/total butenes feed 41% '
Butene~l/total butenes out 32%

3-MB-1/isocamylenes feed 2.8% .28% .28%
3-MB-1/isoamylenes out 2.8% .28% »28%
2-MB-2/isocamylenes feed 64.8% 64.8% 64.8%

2-MB-2/iscamyleneS out 74.6% 72.6% 70.9%



Typi cal di-etefi-as—n—the—€l-efr] boiling range fraction RIS SHEET HAS rBEEN-
( HEPLACED trans

(2- et hyl i -1 .2y cis and trans 20 pi peryl engs
1, 3- pent adi mg Jlmlj j rlklﬂl amount s of butadi enes. Ana
t hr oughout crangeyors ocar bons useful in the present process. The

present invention carries outl the nethod in a catal yst. packed col um which
can. be appreci at¥@%8®Hntai n 25 a vapor phase ascendi ng and PEHREI¥I6HEi d
phase as in any distillation. However since the liquid may be held up
within the colum by artificial "flooding”, it vaél be appreciated that
there may be an increased density over that when the liquid is sinply
descendi ng because &heniamvedtion ebaimeddistormal internal reflux. Referring

now to the figure therg,s ﬂeEir%eésa for Y eniovifig’ ma¥capeahamada/ere hydrogen
enbodi ment of the invention., Light c‘ﬁacke na%t%t ha_and %d{o%lenéafe fed to_.
a depent ani zer conf isdﬁ}é‘&eagrﬁmd?s?Y FORATRPT: BEERA™r SRPRT ISR Hhe sFeps of:
flow lines 2 and 1 resfdadtivelfeeditng Cliokefinsmviand n@ ehiydrocarbonenstydan
n the lower stri ] ka1rhbe ﬁsmaaahdg gFqudﬁalerlzaéom | elrédptans,
J{/\Degg? 2§$82ans, ar ehy'dx:’t:»gStI ene S_lyf)fiég Oogr emir)&qﬁ:[elsonthlemésu U%tg:a;)%sﬁgﬁzgi ation
cont ai ni ng the cat alopluandireactont inte & fieedueone: | n the reaction

distillation zone 12 sybjyt arfdedihy ahl e@tetbifatid aiticiitt 0T hyddoblnato said
portion of the diolef,i niﬁo form xﬂpnerreba%tlo'rng sul fides which are

distilled downward te&illation co
{c) concurrently in said distillation column reactor

(i) contacting the diolefins and said sulfur compounds
contained within said hydrocarbon stream in the presence of
hydrogen in a distillation reaction 2zone containing a-
supported nickel catalyst prepared in the form to act as a
catalytic distillation structure thereby reacting a portion
of said sulfur compounds with a portion of the diolefins to
form sulfide products and a distillate product, having a
reduced amount of said sulfur compounds and

(ii) separating said sulfides from said distillate
product by fractional distillation;

(a) withdrawing distillate product from said
distillation c¢olumn reactor at a point above saiad
distillation reaction zone, said distillate product having
a reduced sulfur compound content; and

(e} withdrawing sulfide products from said distillation
column reactor at a point below said distillation reaction

zone.
2. The process according to claim 1 wherein said

hydrocarbon stream is a light cracked naphtha distillate
containing a C5 and lighter fraction and a Cg and heavier
fraction, said Cs and 1lighter fraction is removed as
overheads from said distillation column reactor and said Cg
and heavier fraction is removed as bottoms from said
distillation column reactor. ,

3. The process according to claim 1 wherein there is a
molar excess of diolefins to sulfur compounds.

4. The process according to claim 3 wherein
substantial of said sulfur compounds are reacted with
This Sheet Has Been -Re'p aced:
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5 t he strlppl ng sectlon 15 and rermved as bottoms vi a I|ne 8 aI ong W th

insure separatlon of the sulfldes “The L:b and 1 ghter d| stil I ate (err]-),
| ess the 10 ner capt ans and/ or m‘l ﬂmﬁms are renoved as
overheads via flow line 5 and passeg\ [Tmﬂm H 13 where the
condensabl e MY BIM are condensed. 4het | itquifds Sseht via | i nBCHUSSA61
collected in accunul ator 18 where the gaseous materials, including any
unreact ed hydrogen, are 15 separated and reppved via flow line 3. The
unr eact ed hydrogen may be recycled (not shown) if desired. The |iquid
distillate productiiodefinsyctb viform osulfide opredunetsi and: sajdi distillate
recycled to the C%ﬁﬂcéoiéssﬁﬁéééﬁ%i&ﬁﬁ 'ﬂ%eGonQaid -ulﬁf' Gchpourdse C5
and lighter material _will used as §i ag E{ Ilca |onhun|ti
where the isoamyl ene®*cont d‘f’ﬁ%‘?%?ﬁ V\Pf’fmﬁ v e P13 oiherein
tertiary anyl et hyhbsthatiﬂIIEEyll ThEs sAAEexcessCB L slﬁodeGﬁrbSnmtvmrtehctbd

6 bottons and Se'@itithosﬁ??ﬁf' HEE e ngﬁatedtﬂg ﬁ&@iﬂéﬁ%‘ er
materials contain the sulfides hetotal fur ﬁont |n Stl
acceptably | ow. EXAVBEE | Fh&h PYEGeRS & N chOdi 1. 4r llﬁﬁ?ii'% said

| oaded with 15hf t diblelitnsasxe mut(ﬁnﬁh 'dsliSR)saé,d uydrod:amamrst:}ﬁaan.

structure in the u r otlﬁfb;og 0 €a Cat t a

| oaded in the col a&gz ﬁ he E‘gr eggﬁr eﬁix%;té@:}a*é %iflﬁgid% iﬁ h a

colum is brought 9tgtiLtaF r§?¥u'i %i 8B BDCP don feed

establ i shed H2 i ss&ddkd aompdisiGic thecsitepscafty water is drained fromthe

reflux (a) feeding a 1light cracked naphtha distillate
containing sulfur compounds selected from mercaptans,
hydrogen sulfide or wmixtures thereof and diolefins to a
distillation column reactor having a stripping zone and
distillation reaction zone, said 1light cracked naphtha
having a Cg+ fraction and a Cz~- fraction;

(b) feeding an effectuating amount of hydrogen to said
distillation column reactor; |

(c) separating said Cg+ fraction from said Cs- fraction
in said stripping zone and distilling said Cz~ fraction up
into said distillation reaction zone:;

(d) concurrently in said distillation reaction zone

(i) contacting the diolefins and sulfur compounds
contained within sajid light cracked naphtha in the presence
of hydrogen in a distillation reaction zone containing a
reduced nickel catalyst supported on a particulate alumina
basé prepared in the form to act as a catalytic
distillation structure thereby reacting a portion of said
sulfur compounds with a portion of the diolefins to form
sulfide products and a distillate product,

(i1i) selectively hydrogenating any remaining diolefins
to mono-olefins, and

(iii) separating said sulfides from said distillate
product by fractional distillatiom:;

(e) withdrawing a Cg- distillate product from said
distillation column reactor as overheads, said Cg-
distillate product having a reduced sulfur compound and
diolefin content; and




35 - drum After 12 hours the hydroWed. The |ower 5
ft. are filled with inert distillation packi ng ttions and results

T Sl e MY,

Houf's apt an content
wppm 55 TR 96/18704, g o 294 Di ol efi n/ mercaptan : 9:21
21 21 Conditions: Feed rate, |bs/hr 2.0 2. 0 3.0

4.0 H2 feed rate, scf 2. 0 1. 5 22 3.5 H2 parti al

press psi 1.3 Overhead pressure, psig 60
75 75 75 M(Hbll e c‘&%thqwim&rp sa[’é‘r r ]stﬂlfiée prodygts froms said
205 Bottons rate, |&ssbillation .cblumn redctor as3bottoms alofiyewlthdsaid cg+
distillate product ggé{._m/n 1.5 1.8 2.6 3.5 Internal
reflux rate 30 4. 50 3.04 Resul ts: Nbrcapt ans in

over heads distill at e, 8ppnThe process) according to claim 7 whepeirn thexe is a
content, wt % 1 Hflar eXless of .dBolefins -tdi said i subairredmpsunds within
99.79% 72.2% éa/ﬂ.d thtBLgrg@ﬁea/ B%ﬁt:h?ué@% feed 41% Butene-1/total

but enes out 32W

9. The process according to claim 7 wherein
substantially all of said mercaptans react with diolefins
to produce sulfide products producing a Cg- distillate
preduct substantially free of said sulfur compounds.

10. A process for treating a light cracked naphtha
distillate for use as an etherification and/or alkylation
feed stock, comprising the steps of:

(a) feeding a 1light cracked naphtha distillate
containing mercaptans and a molar excess of diolefins to
said mercaptans to a distillation column reactor having a
stripping zone and distillation reaction 2zone, said light
cracked naphtha having a Cg+ fraction and a Cs- fraction;

(b) feeding an effectuating amount of hydrogen to said
distillation column reactor:;

(c) separating said Cg+ fraction from said Cg- fraction
in said stripping zone and distilling said Cg~ fraction up
into said distillation reaction zone;

(d) concurrently in said distillation reaction zone

(i) contacting the diolefins, mercaptans and hydrogen
sulfide contained within said light cracked naphtha in the
presence of hydrogen in a distillation reaction zone
containing a nickel sulfide catalyst supported on a
particulate alumina base prepared in the form to act as a
catalytic distillation structure thereby reacting
substantially all of said mercaptans with a portion of the
diolefins to form sulfide products and a distillate
product,

(ii) selectively hydrogenating the remaining diolefins
to mono-olefins, and _ :

(1ii) separating said sulfides from said distillate

product by fractional distillation;
(e) withdrawing a Cgs- distillate prcduct from said



3-MB-1/i soanyl enes feed . 2.8% .28% . 28%
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2- MB- 2/ i noanyl enes feed- 64. 8%
2- MB- 2/ i soanyl enes out 6% | 72. GREPLACEDO% 10 The

‘invention clained is: mll llr ermw dr ogen
sul fi de from\uonqlumﬁ:ar i sing the steps of: (gymsssnpé)gd. ng
diolefins and a hydrocar on stream cont ai ni ng sul fur conpounds sel ected

from mercaptans, hydrogen sulfide or m xturesi3hereof to a distillation

colum reactor into a feed zone: (b) feeding an effectuating anount of
hydrogen to saiddlistiliation coblumm exeastqr) amnanewads,n saddy Cs=
distillation col r stantehlly Péduced therdaptan
conmpounds cont ai Eﬁ% ejla%ttg g{"’ uﬁe?oca (?nts??r eamin ?ﬁe presence Ofaiptr
hydrogen in a and diolefin °PB tHP%ne cont ai ni ng a supported nickel
catal yst thereby reaa)i ng aithdrawingf said ssuifideorpeeduets, throm peaddon
of the diolefins f o] n 3 | P dhgd WA Isailda\OghI

a reduced anount %i?stfigl?t %'f Egiggﬁpggﬁggognﬂsa?%%par ating said ¢

sulfides from sfsﬁﬂftim“stl Ilate product by fractional distillation; (d)

wthdrawing distillate product from said distillation colum reactor

at a point above said
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distillation reaction zone, said dlstlllate product having a reduced sul fur

conpolnd content, ang (e) wtidrawng—sorfioe
di sti<lation colum reactor at a point bel ow sai"d distillation reactlon
zone. 2. The process according to claim1 wherein said hydrocarbon stream
is a light cragéggngﬁghtha distillate containing a Cferr] and lighter
fraction and a and heavier fraction, said CJerr] and |ight HCHYSSM418h | s
renmoved as overheads fromsaid distillation colum reactor and said C6 and
heavier fraction is renoved as botto omsaid distillation colum
reactor. 3. The process according to Et]( 1 wherein there is a nolar
excess of diolefins to sulfur conpounds. 4. The process according to
claim 3 wherein substantially all of sald sul fur .conmpounds are reacted
with W06/ 18704 PCT/ US95/ 16193 di ol efins to form sul fide
products and said distillate product is substantially free of said sul fur
conpounds. 5. The process according to claim 3 wherein
substantially all of said excess of diolefins not reacted with sul fur
conpounds are hydrogenated to nomgol efins. 6. The process according to
claiml wherein said diolefins are [ [ dr ocar bon stream 7.
A process for treating a |light TTRET or use as 4gn
etherification or alkylation feed stock, :
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feeding a
cnﬁpounds sel ected

hr _m ner capt ans,

and d|0|eT|ns to

sai d C5- fractlon in said strippin

| §t 109 aiUNI9Bol ’S
h

#zone, said li

cracked napht ha having a C6+

réctlon;

]

up into said difhe ﬁn&antioneabc tme; (d) concurrently in said
distillation reacgion 30 g ferdiptiapk hd/A0 hydidgen

conpounds cont
hydrogen in a

aoliies rron Soh o %a e S FOERL Pl o oo of!

cat al yst .supportedajdn a rﬁeedtnqatdialeﬁim bmda P& epaydxpcarhone fshmeamo

act as a catal Wy
said sulfur co
products and a
remai ni ng di ol eolunnt ueammrointars tesd‘i :(unel.)

| @i Parst bembbiRas eE8PUcEE&RCt £2°6hn & hkda

unds w't ortlon f the d| efl s to for
555 BPat 8 cfT ShoE; A opo dhsti 1aton

S P SRl i F g el

:
3&@ 3F§ PR| GELUMR FRAFEIFavi ng a reduced sul fur conmpound and .
dio{efin content; (ejd concurrently in said distillation column reactor

over heads,

(i) contacting the diolefins and said sulfur compounds

~ contained within said hydrocarbon stream in the presence of

hydrogen in a - . . reaction 2zone containing a
supported nickél catalyst - -

___thereby reacting a portion
" of said sulfur compounds with a portion of the diolefins to
form sulfide products and a distillate product, having a
reduced amount of said sulfur compounds and

(ii) separating said sulfides frnm said distillate
product by fractional distillation:

(d)  withdrawing distillate product from said
distillation column reactor at a point above said
distillation reaction zone, said distillate product having
a reduced sulfur compound content; and

(e) withdrawing sulfide products from said distillation
column reactor at a point below said distillation reaction
zone. - '

2. The process according to claim 1 . wherein said
hydrocarbon stream is a light cracked naphtha distillate
containing a Cs and lighter fraction and a Cg and heavier
fraction, said Cs and lighter fraction is removed as
overheads from said distillation column reactor and said Cg
and heavier tractiq@ is removed as bottoms from said
distillation column reactor.

- 3. The process according to claim 1 wherein there is a
molar excess of didlefins to sulfur compounds. '

" The process according to claim 3 wherein
substantially all of said sulfur compounds are reacted with

bhtha distillate i ni ng_sul fur

dr ogen sul {1 de orﬁ%MEMENvaHEET
reactor having a stripping zone and
(b)‘Teed ng an effectuating anount of hydrogen

‘D) sep@rating said C6+ fraction from
zone and distilling said C5- fraction

separatlng said sulfides
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R wi t hdraw n sai d- sulfide products from sald di s
C“ol um1 reﬁmm ﬂmm along 'wi th said Cé+.fraction. %%NTSHEET
;accordlng |n there-is a nolar excess of’ dlolef ins to said

sul fur corrpounds wi't hin Said | i ght cracka&® naphtha stream 9. The ’
process according to claim 7 wherein substantially_all of ai g

ner capt ans réietildatidinol sfolumn t CeRBEEEC 38| fPHSrB?éﬁﬁct ssﬁ $Tg a

C5- distill aif¥Odite proavictnhating irmsﬁamnmhﬁeducednpemdptmo A
"process for treat |ng a}‘all ht cgackgg naphtha distillate for use as an
etherificati®f S F%"&FF‘ d stock, conprising the steps of: (a)
feeding a |ight) crackenirawigig hsaid sEulfide covPERRtRy SEPRApSAM and a
mol ar_exces Sy fle 4 Qleald odidnitfixbaBick 2 e botions Ulohy! Wathosatal og

reactor having a stripping zone and distillation reaction zone, said |ight
cracked naph ng a C6+ fraction and a C5- fraction; (b) feeding an-:

ef fectuati ng anount of hydrogen to said di stillation col um reactor; (c)
separating said C6+ fraction fromsaid C5- fraction in said stripping zone

and distilling said C5- fraction upinto said di stlllatlon reaction zone;
(d) concurrehtiy T kdcdsst peearddngr tdieday ghe 3godt,adi i nort e

diolef ins, pRELSH aé&&néaaawgae& syfé &ead o aw@dfa&ﬁ htd gatdaki ght .
cracked napnt na L ne l:,;.j. e OT n en in a dstiflation reaction zone
cont ai ni ng aﬂﬁf—%&“ F' BEPred on a |
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process according to claim1l 5, 0or. 6 wherein sai
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(71) Applicant: CHEMICAL RESEARCH & LICENSING COM-
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With international search repor:.

(72) Inventors: HEARN, Dennis; 10100 Bay Area Boulevard,
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Bay Area Boulevard, Pasadena, TX 77507 (US). PUTMAN,
Hugh, M.; 10100 Bay Area Boulevard, Pasadena, TX 77507
{US).
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Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Tiddle: PROCESS FOR THE REMOVAL OF MERCAPTANS AND HYDROGEN SULFIDE FROM HYDROCARBON STREAMS

(ST) Abstract

A process for treating a light cracked naphtha to be
used as an etherification feed stock is disclosed in which
hydrogen sulfide and diolefins are removed
simultancously in a distillation column reactor (10) using
a reduced nicke} catalyst. The and hydrogen
sulfide are reacted with the diolefins to form sulfides
which are higher boiling than that portion of the naphtha
which is used as feed to the etherification unit. The higher
boiling sulfides are removed as bottoms (8) along with
any Cg and heavier materials. Any diolefins not converted
to sulfides are selectively hydrogenated to mono-olefins
for use in the etherification process.
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