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Al t hough si gni fiicant changes 1 n engi ne design have reduced total em ssions,
further depsgeasmted withdveairogén enhfydregenddiSonsxtooel d be desirabl e.

BACKGROUND OF THE INVENTION

[0002] The presence of sulfur moieties in petroleum feedstreams is highly
undesirable since they can cause corrosion and environmental problems
associated with end products, such as fransportation fuels. Sulfur moieties can
also affect the performance of engines using such fuels. Refined hydrocarbon
streams are generally not transported in a pipeline previously used for the
transportation of sour hydrocarbon streams, such as petroleum crudes, because
the streams, such as gasoline and diesel fuels, can pick up contaminants from the
pipeline, such as elemental sulfur. For example, about 10 to 80 mg/L of
elemental sulfur is picked-up by gasoline and about 1 to 20 mg/L elemental
sulfur is typically picked-up by diesel fuel when pipelined. Sulfur has a
particularly corrosive effect on equipment, such as brass valves, gauges, silver

bearing cages in two-cycle engines, and in-tank fuel pump copper commutators.

[0003] While maximum sulfur levels of 1000 wppm are found in some motor
gasolines, government regulations will lead to sulfur levels of less than 30 wppm
after 2003. Although significant changes in engine design have reduced total

emissions, further decreases in level of sulfur emissions would be desirable.
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options for producing | owsul fur gasoline. For exanple, they q?rhgcejﬂhwe
rel ati vel ywloosewshur crudes, or they can hydrotreat refi nerly treans to
renpve contaminants or use processes that include adsorpti d¥T&Hd/1aW4or pti on
to renove contam nants. The world supply of |low sul fur (sweet <crude) is
rapi dly di mnishing and, therefore, pr2ocessing |ow sul fur crudes is not
considered a long-termoption. [0005] Cracked naphthas, such as those
derived froma fluidized catalytic kB crackin unit1 (F , cokers_and ot her
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Manage e otude)os tdpadlyldiagpishingland; ttherefdora; posesding tbw sulfif anideats not can
reduce sulfur levels in cracked naphtha to about 500 wppm or |ess.
However , copsidersgia lomgrisrm Q¥en i s generally bal anced agai nst the
advant age of the higher gasoline conversions as a result of cat feed
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I\{Map%r%ba, 1.., heavy naphthas such as heavy cat naphtha. Therefore, reducing
sulfur in gasoline could involve treating the feed and/or the products from a
heavy .naphtha process unit, such as a FCCU,

[0006]) Gonzales et al. (“Can You Make Low-Sulfur Fuel and Remain
Competitive," Hart’s Fuel Technology and Management, Nov/Dec 1996)
indicates that cat feed desulfunzation can reduce sulfur levels in cracked naphtha
to about 500 wppm, or less. However, the cost of this option is generally
balanced against the advantage of the higher gasoline conversions as a result of
cat feed desulfurization. In another option, sulfur levels lower than about 200
wppm are achievable via non-selective hydrodesulfurizaton of light cracked
naphtha. However, this can be incrementally more expensive than cat feed
desulfurization because of the high hydrogen consumption and loss of octane
due to the hydrogenation of olefins. Hydrotreated cracked-naphtha can be
isomerized to recover some of the lost octane, but at additional cost. It is clear
from the above information that there will be a significant cost associated with

reducing the sulfur levels in gasoline, especially down to very low levels, such

as 30 wppm.
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Adsor ption ‘%ﬁ often a cost-effective process to renove relatively | ow

level s of cOnfdMiti¥nts. Salem A B. et at, "Renoval of Sulf ger/ERppRYRds from
Napht ha Sol utions Using Solid Adsorbents,” Chem cal Engineering and

Technol ogy, June 20, 1997, report a 6503/oreduction in the sul fur level (500
to 175 wppm for a 50/50 mixture of virgin and cracked napht has using
activated carbon at 80C and a 30% reduction using Zeolite 13X at 80C. Al so,
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a proces Sadsorption processes have an adsorption cycle whereby the contaminant is
adsorbed from the stream followed by a desorption cycle whereby the adsorbent
1s regenerated by removing at least a portion, preferably substantially all, of the

contaminants therefrom.

[0008] As with hydrotreating, adsorption will improve the stability of the
gasoline product by removing unstable heteroatoms, such as nitrogen and sulfur

contaminants.

[0009] Typically, the desorbed material produced during a conventional
regeneration cycle contains a relatively high level of contaminants and is thus
generally difficult and expensive to dispose of. Therefore, a regeneration cycle
that produces a desorbed stream having relatively low levels of contaminants is
highly desirable.

SUMMARY OF THE INVENTION

[0010] In accordance with the present invention, there is provided a process
for removing sulfur moieties from a sulfur moiety-containing hydrocarbon

stream, which process comprises:

contacting the sulfur moiety-containing hydrocarbon stream with an

adsorbent matertal comprised of at least one Group VIII metal and at least one



for renoving sulfur noieties froma sul fur noiety-containing hydrocarbon
stream which process conprises: contacting the sul fur noiety-containing
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streans. Renoving sul fur contam nants from hydrocarbon steans using an

adsor bent copdy ] | ' j bed in the present
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t enper at U e I { red. BRI EF DESCRI PTION OF THE FI GURE [ 00121 The sol e
figure s#@@ﬁ%ﬁﬂg'eakthrough curves for nitrogen and hydrogen
regeneration corresponding to Exanples 1 and 2 hereof.

[0011] In a preferred embodiment, the sulfur moiety-containing stream is

selected from naphtha boiling range steams and distillate boiling range streams.
Removing sulfur contaminants from hydrocarbon steams using an adsorbent
combined with the regeneration technique described in the present invention
wherein the adsorbent is treated with a hydrogen-containing gas, has significant
advantages over conventional hydrotreating. These advantages include, but are |
not limited to, high product yields, no significant loss of octane, no significant
saturation of olefins, relatively low hydrogen consumption, and relatively low
capital and operating costs owing to the fact that only relatively low pressures

and temperatures are required.

BRIEF DESCRIPTION OF THE FIGURE

[0012] The sole figure shows sulfur breakthrough curves for nitrogen and

hydrogen regeneration corresponding to Examples 1 and 2 hereof.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The present invention comprises a method for reducing the amount of
sulfur compounds in hydrocarbon feedstreams, preferably petroleum feedstreams
boiling from about the naphtha (gasoline) range, and including, the distillate

boiling range. The preferred streams to be treated in accordance with the present

invention are naphtha boiling range streams that can also be referred to as
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than aboug, Q0. MRRMerdfH The sulfur content of a cat cracked naphtha stream will
generally range from about 500 to about 7000 wppm, more typically from about
700 to about 5000 wppm, based on the total weight of the feedstream.

[0014] Non-limiting examples of hydrocarbon feedstreams boiling in the
distillate range include diesel fuels, jet fuels, heating oils, and lubes. Such
streams typically have a boiling range from about 150°C to about 600°C,
preferably from about 175°C to about 400°C. It is also preferred that such
streams first be hydrotreated to reduce their sulfur content, preferably to less
than about 1000 wppm, more preferably to less than about 500 wppm, most
preferably to less than about 200 wppm, particularly to less than about 100
wppm sulfur, and ideally to less than about 50 wppm.

[001 5]. For naphtha boiling range feedstreams, it is desirable to upgrade these
types of feedstreams by removing as much of the sulfur as possible, while
maintaining as much octane as possible. This is accomplished by the practice of
the present invention primarily because hydrogen is substantially absent during

the adsorption cycle, thus mimimizing olefin saturation.

[0016]  As previously mentioned, sulfur moieties of the feedstream to be

treated, need to be removed because of their corrosive nature and because of



preferably to | ess than about 200 wppm particularly to |less than about 100
wppm sul fur, and ideally to | ess than about 50 wopm 10015] For napht ha
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contained in such feedstreans include elenmental sulfur, as well as
or gani cal ¢lgmeataddulut,fasrweld ap orgmiscallychowsl sufirmompoundsapbh heni ¢, and
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any suitaple hydrotreat.i catal yst. Suitgble hydrotreating catal ysts for
use in th Eﬁfmﬁlﬁ@"éﬁﬁ?&hﬁ"l’i’i:’gloiﬂﬁs %ﬁ?ﬂjf’gseati ng catal yst containing at
| east one netal fromGoup VIII of the Periodic Table of the El enents.
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or in combination with a component of at least one metal selected from the

Group VI metals, Group IA metals, Group IIA metals, and Group IB metals and

mixtures thereof. More preferably the Group VIII metal is Co and/or Ni, most

preferably Co. Itis also preferred that at least one Group VI metal, preferably
Mo and W, more preferably Mo, be present. It is also preferred that the catalyst
be a supported catalyst, more preferably when the support material is an
alumina. Other suitable hydrotreating catalysts include zeolitic catalysts, as well
as noble metal catalysts where the noble metal is seiected from Pd and Pt. Itis
within the scope of the present invention that more than one type of
hydrotreating catalyst be used in the same adsorption zone. The Group VIII
metal is typically present in an amount ranging from about 2 to 20 wt.%,
preferably from about 4 to 12 wt.%. The Group VI metal will typically be
present in an amount ranging from about 5 to 50 wt.%, preferably from about 10
to 40 wt.%, and more preferably from about 20 to 30 wt.%. All metal weight
percents are on support. By “on support” we mean that the percents are based on
the weight of the support. For example, if the support were to weigh 100 g. then
20 wt.% Group VIII metal would mean that 20 g. of Group VIII metal was on
the support. It will be understood that the term “hydrotreating catalyst”
preferably means a catalyst that is primarily used for hydrodesulfurization.



alum na. O her suitable hydrotreating catal ysts include zeolitic catalysts,
as well as noble nmetal catal ysts where the noble netal is sel ﬁgtﬁeﬁtcf@ﬁgn Pd
and Pt. It _is_ wthin the scope of the present invention that re th one
type of hY@P34P83Ting catal yst be used in the same adsor pPcensegnges The
Goup VIII netal is typically present in an anmount ranging fromabout 2 to
20 wt. % preferably fromabout 4 to B2 w.% The Goup VI netal will
typically be present in an anmount ranging fromabout 5 to 50 w.%
preferably fromabout 10 to 40 wt./c, and nore preferably fromabout 20 to

30 wt. % [@d18]met The Weeseht inveAli6RNE prartited By 1HROGIding Bit suf@bligupport” we nmean
that the percents are based on the weight  of the support. For exanple, if

t he suppephditiens incudeigyin théGubstantambsefcew addaddyplrdgdd, thet al woul d nean

that 20 g. of Goup VIILI netal was on the support., It will bhe understood
t hat the%@@rsﬁﬁeaﬁlyw&m thegsudfir apgighes mip SRAJSOTRAORZORE CONEAMRIABASt that i s

i il f hydr od | ' ion. 1 2006, WO 03/.104357
b/ Ust1 54 47 asgfbent abfiad) which A Rorbeis mele o Lire oSS oRPne LAty
i nt roducing, : L . : . tial ab ¢
:atgd:ag E;C/:??ggen, pt ﬁe %?getgldst réelgkna%ont al ni h;@% ﬂ%tigirjl ur tri}g:%g??’gsl ?ntg Zﬁnce °

adsor pt i edsgdent sl had bedombsdt@iteddsith belfir ARi&Ies it is Yépeibragsis or bent
material preferably contains at |east one Goup VIII nmetal and at |east one

Group VI useigad hydiogen-aongaibeng gifs atansdfastive floow cate and b anteffeotive sat ur at ed

A of { 6 PRESUTY G FRRSTARNS ot luprelried thatdhe By deaaRico SRGIDEERS B8 ur o, 1t |
R
hydr ogen ﬁgg)bhﬁcymaréw%%%%ﬁ Vagla 'hg}(?ﬁéa%:ééxrﬁﬂﬁaé‘ﬁtis gi-@t%%:l%ﬂ thdt3BareP VOl - %

nore preferably greater t nost preferably greater than 90
vol . % be tiards 0 geh %, Buotengrefereblyegremer dianoTs eykY«® and meost preferably

greater than 90 vol.% be hydrogen. During the regeneration cycle, the

hydrogen-containing gas can first be heated before passing through the sulfur-
saturated bed. Hydrogen or hydrogen/H,S can flow either co-current or counter-
current with respect to the flow of feedstream to be treated, but under typical
operating conditions, the hydrogen or hydrogen/H,S will flow co-current with
the feedstream. The pressures and temperatures of the regeneration cycle are
maintained at hydrodesulfurization conditions such that effective pressures are
from about 0 to about 2000 psig, preferably from about 60 to about 1600 psig,
and more preferably form about 60 to about 500 psig. Effective temperatures are
from about 100°C to about 600°C, preferably from about 200°C to about 500°C,
and more preferably from about 260°C to about 400°C. Effective hydrogen or
hydrogen/H,S gas flows are preferably greater than about 0.01 ft/min and more
preferably greater than about 0.1 ft/ min and most preferably greater than about 1
ft/min.

[0019] The desulfurized product stream exiting the adsorbent bed can be
condensed via a suitable cooling means while the lighter hydrogen or

hydrogen/H,S gas mixture can be either recycled back to the adsorbent bed or

can be made to flow through on a once-through basis. As a result, there is no



hydr ogen- contai ni ng gas can first be heated before passing through the

sul fur- saturated bed. Hydrogen or hydrogen/H2S can flow either co-current
or counteﬁmoggﬁﬂﬁg; with respect to the flow of feedstreamto b8 tCeHifed,
but under typical  operating conditions, the hydrogen or hpPgTaifemt+BE wil |
flow co-current wwth the feedstream The pressures and tenperatures of the
regeneration cycle are naintai ned at ghydrodesul furization conditions such
that effective pressures are fromabout 0 to about 2000 psig, preferably
from about 60 to about 1000 psig, and nore preferably form about 60 to
about 506ignificant Ebdseafi dotend amdp theat ir redativedy 1dw drydedgent cobG0mptionabaut  600C,
preferably from about 200C to about 500C, and nore preferably from about

260C to QiMuscthbbof fegd.ective hydrogen or hydrogen/ H2S gas flows are
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bout 0. ' t f bl y. t t t t/mn. [0019
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m xture can ‘ecycl ed back to the adsorbent bed or can be nmade to
fl ow t hrough on a once-through basis. As a result, thereis no18 DEC

2006 WO m#ﬂ357£@ﬁﬁb@ﬁbép7o4 -8 significant |l oss of octane and there is
relatively Tow hydrogen consunption, i.e. 0.04 scf/bbl of feed. [0020] The
foll ow n?m)exarrpl es are illustrative and are not neant to be limting in any

way. Exal@fi2d]1 (Actpnkess steel coloomy|l. K B gontasiaggwedieet 370anof 1/20” 1 D
containi ng, t feet, 370cc of 1/20" trudates of dsor bent npri sed of
Co and I\/B’%Sﬂ‘g\%ﬁs afa%aaamieabmmpri%?teée il %‘hgﬁméé,su%%dc@ﬁ t he
oxi de OOQOH@&H%&%'O%C(B,%@& BaSHE BQdeO@oﬁfwas 5 wt.%, the concentration of

Mo, based on MoQO3; was 20.4 wt.% with the balance being alumina. The surface

area of the adsorbent was about 240 m%/g.

[0022] The adsorbent was first saturated with sulfur contaminants from a
gasoline feed containing approximately 40 wppm sulfur. The sulfur-saturated
adsorbent was then regenerated in flowing nitrogen heated from ambient
temperature to 325°C at 60°C/hr, then held at 325°C for 2 hours. The nitrogen
pressure duning nitrogen regeneration was maintained at 2 psig while the
nitrogen flow rate varied between 2 to 6 scf/hr (standard cubic feet per hour).
The total sulfur in the liqud products from nitrogen regeneration was

determined using Horiba x-ray analysis.

[0023]  After the nitrogen regeneration step, a gasoline feed containing
approximately 40 wppm total sulfur was pumped through a bed of 4A molecular
sieve (61 grams) to remove water, and then pumped through the adsorbent-
containing column. Earlier tests showed that the 4A molecular sieve bed does
not remove suifur contaminants from the feed. During the adsorption cycle, the
gasoline feed rate was set at 12.5 cc/min to maintain a liquid hourly space
velocity (LHSV) of 2hr-1 (v/v/hr). The adsorbent bed was maintained at
ambient conditions. An on-line sulfur analyzer was used to ascertain the sulfur
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t hrough a bed of” 4A nol ecular™ sieve (61 grans) to renove water, and then
punped t hrough the adsorbent- containing colum. Earlier tests showed that
t he 4A meomphkr2si eve bed does not renove sul fur contam nants fromthe
feed. During the adsorption cycle, the gasoline feed rate was set at 12.5

cc/mn tgo npintain a Liquid hourly space velocity (LHSV) of 2Zhr-1 (v/v/hr).
The adsodB@2d] bed siamlessistachrn t1.12 M contaigmgdivg %’%%)mﬁc@ﬁ—lﬂche sul fur
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1/20"  exulfusshmsatedl adberbedswab eivn repederatedinafieiingthyilioyen Wededi r st
saturated with sulfur contam nants from a gasoline feed contai ni ng about 40

wppm sul fitom anthdentstgitperatues tor 3XEEC stz tatd of 60US/hr,t them heldgat3@53€Cddr 2n f | owi ng

hydr ogen _heat e ) . L .
yarog hours. %he hydrogen pressure during regeneration was maintained at 100 psig

while the hydrogen flow rate varied between 2 to 6 scf/hr. The total sulfur in the

liquid products from hydrogen regeneration was determined using Horiba x-ray

analysis.

[0025]  Afier hydrogen regeneration, a gasoline feed containing
approximately 40 wppm total sulfur was pumped through a bed of 4A molecular
sieve (61 grams) to remove water, and then pumped through the adsorbent
column. Earlier tests showed that the 4A molecular sieve bed does not remove
any sulfur contaminants in the feed. During the adsorption cycle, the gasoline
feed rate was set at 12.5 cc/min to maintain a liquid hourly space velocity of Zhr
! (v/v/hr). The adsorbent bed was maintained at ambient conditions. An on-line
sulfur analyzer was used to ascertain the sulfur breakthrough curve. The sulfur
breakthrough curve for this Example is shown in the sole figure hereof (H;

regeneration).

[0026] The Table below shows that the sulfur level of the hydrogen-
regenerated product is significantly lower than that obtained for the nitrogen
regenerated product. The hydrogen-regenerated product also contains a higher
concentration of octane aromatics. This Table further shows that the sulfur
adsorption capacity, after H, regeneration at 100 psig, is significantly higher than



from anbi ent tenperature to 325C at a rate of 60C/ hr, then held at 325C for
2 hours. The hydrogen pressure during regeneration was mai ntained at 100
psig while the hydrogen flow rate varied between 2 to 6 scf/hr.] T 2o al
sul fur i n"WOHB1M35qui d products from hydrogen regenerati on ReEBUSBLTN ned

usi ng Horiba x-ray analysis. 100251 After hydrogen regeneration, a gasoline
feed containing approximtely 40 woppgtotal sulfur was punped through a bed
of 4A nol ecular sieve (61 grans) to renove water, and then punped through

t he adsorbent colum. Earlier tests showed that the 4A nol ecul ar sieve bed
does not ferENpregenaratiosy | Sulfurcapheny ivmieasured abgrime df shlfis per Rtikegranisor pt i on
cycle, the gasoline feed rate was set at 12.5 cc/mn to maintain a liquid
hour |y spdsabent!(goS/kg ads).2hf 1(v/v/ hr). The adsorbent bed was naintained at
anbi ent conditions. An on-line sulfur analyzer was used to ascertain the
sul fur breakthrough curve. The sul fur breakthrough curve for this Exanple
is shown in the sole figure hereof (H2 regeneration). [00261 The Tabl e

bel ow shows that the sul fur |evel f%g} hydr ogen- regenerated product is
significantly | ower than that obta or the nitrogen regenerated

product. The hydrogen-regenerated product also_contains a higher
concentration iai genengfien g ftanows that the sul fur
adsorption capacity, after H2 regeneration at 100 psig, is significantly

hi gher than 18 DEC 2006 WO 03/1114357 o 1() 4 t-lO- for N2
regeneration. Sulfur capacity is masum sul fur per kil ogram
adsorbent (g S/kg ads). TABLE Conparison ofNN2 &g HZ Regeneration
Performance Regeneration Agent - B

Product Sulfur, wppm 581 379
Sulfur Capacity (g S/kg ads) 0.71 2.05
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DEC 2006 CLAIMS 1. A process for renoving organic sulfur and el qwmﬂﬁ

sul fur noieties froma sulfur noiety-containing hydrocarbon stream I'ch
process conprises: contacting the sulfur npiety-containing hydrocarbon
streamin the substantial absence of ablded hydrogen with an adsor bent
material conprised of at |east one Goup Viii netal and at | east one G oup
VI metal selected fromthe group consisting of Mo and Won a suitable
refractory support material until t HeLAIMSor bent material becones
substantially saturated; regenerating the substantially saturated adsorbent
material at hydrodesul furization conditions in the presence of a flow of

hydr ogen- cont ai 1i, Ny pre@éssafor eérhe¢ingstrRhiesalfne andlelahenthl alfitrandieflepri g and
temer at yhfics Sfisalilers Winaihie A caBBlr irBamewthih bihc Becdtpitdir 2ot T on

by converston™to hy reo en su 0 east a portion o e adsor bed
sul fur noieties fromthe adsorbent material, 2. The process of claim1l
wher ei n the hydr odeenireling e Subiur sapigty-ronteining bydepcab gy stzeam tn ¥ fr om
about 0 gubstintial aBadee pfiadded hgdrogenrwpith ah adsorbenimatdrial cofdiScd of about

600C. 3. {1n GFRFS VI fibwdi Mid atfeesiSine GRup VI HRYa st R irBhithedas i s
sel ect edy i BRRNRTHAUENTL Ahd W b AXRARHE e %Q oo BaflrialGliaRn 20!
ydr oge ﬂilé f1°d8.°" 45 "The proce of.aﬁ arm 3°ner e ¢ he hydr ogen- cont ai ni ng

gas is thept tnateripl g‘iﬁ@‘%ﬂ‘i’é@é‘ﬂ ¥ SafRACHr ocess of claim 1 wherein said
sul fur noieties are organically bound sul fur conpounds selected fromthe
group consi sting ofegthepitinigithe sabstaniilinsatunahidotbentmestetipl ans, aromati c
mer capt apsdrodediiHestioll conditidriGn the presence of a flow of hydrogen-containing

gas at cffective pressures of about 60 to 500 psig and tcmperatures of about 200°C

to about 500°C 1o rcsult in the desulfurization, by conversion to hydrogen sulfide,

of at least a portion of the adsorbed sulfur moietics from the adsorbent material.

2. The process of claim 1 wherein the hydrodesulfurization conditions
include a pressurc of from about 0 to about 2000 psig, and a temperature from
about 100°C to about 600°C.

3. The process of claim 1 wherein the hydrogen-containing gas is
selected from substantially pure hydrogen and a mixture of hydrogen and
hydrogen sulfide.

4, The process of claim 3 wherein the hydrogen-containing gas is
substantially pure hydrogen.

S. The process of claim 1 whercin said sulfur moieties arc organically
bound sulfur compounds selccted from the group consisting of aliphatic
mercaptans, naphthenic mercaptans, aromatic mercaptans, sulfides, di-sulfides,
polysulfides, thiophenes, their highcr homologs, and their higher analogs.

6. The process of claim 1 wherein said adsorbent is a hydrotreating
catalyst comprised of at least one Group VIII metal and at least one Group VI
metal sclected from the group consisting of Mo and W on an inorganic metal
oxide support material.

7. The proccss of claim 6 wherein the Group VIIT metal is selected
from Co, Ni, and Fe.

8. The process of claim 6 whercin said hydrotreating catalyst further



pol ysul fides, thiophenes, their higher honol ogs, and their higher anal ogs.
6. The process of claiml wherein said adsorbent is a hydrotreatlsn@EE 0
catal yst conprised of at |east one Goup VIII netal and at Ieast one @r

VI netal selected fromthe group consjsting of Mo and Won an inorganic
metal oxide support material. 7. The ';}r‘ocess of claim6 wherein the G oup
VI rretal is selected fromCo, Ni, and Fe. 8. The process of claim®6

wher ei n t d ises a
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net al s, $The process of cI aim1l V\/ner e| n said sul fur
noi et y- cont aining hydrocarbon streamboils in the range of about 10C to
about 600C. 10. STh¥hppooess ofictkimd]l whereain shidi sul firwheicty-nostairdngul f ur noi et y-

cont ai ni RedrdEAbRRAERAM Béﬂﬁﬁfﬁhb%aﬁgéjbﬁibddtqmc%raﬁam BOO¢C.Ng in the range of
about 150C to about 600C. 11. The process of claim 9 \/\herel n said sul fur

noi et y- cont ai ni ydrocarbon stream,s ht ha m baqiJing in the
range of about %gle'lj?]p(pma%@pcg ml?la"?%ewg&?é%%‘ (§f‘ é’i‘cHFJ]Y wherein the

adsor bencontgintnghydresartum sirdanxisoa dissllatersteeagehoihing inghe mngefobost of clai m
1 wher ei M50t aER*Cont ai ning gas i s passed through said adsorbent on a
once-t hrough basis. 14. The process of claiml wherein the

o erarm S"%Z" r"lﬂq?l%}sraé&m %ﬁg?@?&%ﬁ@ﬁ@&ﬁ? Thg Process
condensefYydr ocar On stream 18 anaph astrea oiling in t crangeo ab
about 230°C.

12. The process of claim 1 wherein the adsorbent is contained on a fixed
bed arrangemcnt.

13. The proccss of claim I wherein the hydrogen-containing gas is
passed through said adsorbent on a once-through basis.

14. The process of claim 1 wherein thc hydrogen-containing gas is
recycled to thc adsorbent bed.

15. The process of claim 9 wherein the desulfurized hydrocarbon stream
product is condensed.





