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BACKGROUND OF THE INVENTION

[0002] Currently, there exists a need to reduce the sulfur and aromatics

content of motor fuels, in particular diesel, to meet current environmental
emission regulations. While both the sulfur and aromatics content of diesel
boiling range feedstreams from which diesefl motor fuels are derived can be
reduced to a satisfactory level through the use of catalytic treatments, the
catalytic treatments are severely impeded by nitrogen-containing compounds
present in the feedstream. Thus, many methods for reducing the nitrogen
content in feedstreams, such as those used in sulfur and aromatics reducing

processes, for motor fuel production have been proposed.

[0003]  For example, United States Patent Number 3,719,587 teaches the use
of dilute sulfuric acid (0-10 wt%) to remove basic nitrogen species from coal
liquifaction derived naphtha. Unfortunately, hydrotreating catalysts are not
only poisoned by basic nitrogen species, but also by non-basic nitrogen

heterocycles that are abundant in diesel boiling range feedstreams. For this



l'iquifaction derived naphtha. Unfortunately,
hydrotreating catal ysts are not only poi soned by basic
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het erocycl es that are abundant in diesel boiling range
feedstreans. For thisreason, stronger sulfuric acid
has been used to renove substantially all of the
nitrogen species. [0004] There also exists a need to
reduce the heterocyclic nit2ogen content of
feedstreans used in the |ube oil processes because
het erocyclic nitrogencontai ning conpounds, especially
basi ¢ heterocyclic nitrogen- containing conpounds,
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that the hydrocracking be performed at high temperatures that impart a higher
degree of over-cracking and lube oil boiling range yield loss when compared to

hydrocracking processes that operate at a lower temperature.

[0005]  Also, the removal of nitrogen species from lube oil boiling range
feedstreams allow cracking operations to operate more efficiently because
these heterocyclic nitrogen-containing compounds, especially basic
heterocyclic nitrogen-containing compounds, act as competitive inhibitors on
the acidic cracking sites of cracking catalysts. Thus, many methods for

reducing the nitrogen content in feedstreams have been proposed.

[0006]  Also, United States Statutory Invention Registration H1368, Fraytet,

teaches the use of concentrated sulfuric acid, i.e. at least 95 wt.% sulfuric acid,



reduci ng the nitrogen content in feedstreans have been
proposed. [0006] Also, United States Statutory
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use of concentrated sulfuric acid, i.e. at |least 95
Ww.%sulfuric acid,to treat straight run jet fue
boi ling range streans. The process requires that the
sul furic acid-containing stream be dispersed in the
jet fuel in the formof dr&plets smaller than about
300 mcrons. The Fraytet process discloses that 90% or
nore of the nitrogen can be renoved fromthe jet fue
boiling range stream However, as Fraytet points out,
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overall yield loss for the process.

[0007] However, it is also known in the art that dispersive contacting
methods such as those of Fraytet have certain drawbacks such as "pepper
sludge" formation. Pepper sludge formation occurs when the tiny droplets off
acid are not readily coalesced or settled in gravity settlers. The dispersed acidic
material suspended in the feed is thus carried over with the treated feed, and
practitioners of such processes are forced to utilize caustic treatments to
neutralize the pepper sludge and avoid corrosion problems. However, the
"pepper sludge" suspended in the feed also contains nitrogen species that were
removed from the feed. Upon neutralization, the nitrogen species may be
liberated and return to the feed. Thus, the existence of pepper sludge in

dispersive treatment methods limits the ultimate level of nitrogen reduction that



neutralize the pepper sludge and avoid corrosion
probl ens. However, the "pepper sludge" suspended in
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renmoved fromthe feed. Upon neutralization, the
ni trogen species may be |liberated and return to the
feed. Thus, the existence of pepper sludge in
di spersive treatnent nethods limts the ultinmate | evel
of nitrogen reduction thatcén be achi eved. Therefore,
there exists a need in the art for a nore effective
nitrogen renoval nethod for diesel boiling range
feedstreans. [0008] Therefore, there still exists a
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[0809]] yedhe instant invéntion is directed at an improved hydroprocessing

process for hydrocarbon feedstreams containing nitrogen contaminants. The
process comprises:

a) providing a sulfuric acid solution having a sulfuric acid concentrationn of
at least about 75 wt.%, based on the sulfuric acid solution;

b) contacting a first hydrocarbon feedstream containing nitrogen
heteroatoms and having a Total Acid Number in a first contacting stage
with the sulfuric acid solution under conditions effective at removing at
least about 80 wt.% of the nitrogen heteroatoms contained in said
hydrocarbon feedstream thereby producing at least a first stage effluent
comprising at least a first hydrocarbon product stream and a first used
sulfuric acid solution, wherein the volumetric treat rate of the sulfuric
acid solution is greater than about 0.5 vol.%, based on the first
hydrocarbon feedstream,

c) separating said first used sulfuric acid solution and said first

hydrocarbon product stream;



conprising at least a first hydrocarbon product stream
and a first used sulfuric acid solution, wherein the
woodoamedeé ¢ treat rate of the sulfuric acid soPCI/USIV04/640088
greater than about 0.5 vol.% based on the first
hydr ocarbon feedstream c) separating said first used
sulfuric acid solution and said first hydrocarbon
product stream d) cascading at |east a portion of said
first used sulfuric acid soefution to a second
contacting stage; e) contacting a second hydrocarbon
-f eedstream cont ai ni ng nitrogen heteroatons and havi ng
a Total Acid Number in the second contacting stage
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than about 0.5 vol.%, based on the second hydrocarbon feedstream,
wherein the concentration of nitrogen heteroatoms in said second
hydrocarbon feedstream is higher than that of said first hydrocarbon
feedstream; |
f) separating said second used sulfuric acid solution and said second
hydrocarbon product stream; and
g) contacting at least a portion of said first product stream with a

hydroprocessing catalyst in a hydroprocessing reaction stage.

[0010]  In one embodiment of the instant invention the sulfuric acid solution
is a spent sulfuric acid solution obtained from an alkylation process unit
wherein the spent sulfuric acid solution is produced by:
a) combining an olefinic hydrocarbon feedstream containing C, olefins
with isobutane to form a hydrocarbonaceous mixture; and
b) contacting the hydrocarbonaceous mixture with sulfuric acid under
conditions effective for producing at least an alkylate and a sulfuric acid

solution having an acid concentration of at least about 75 wt.%.



[0010] In one enbodi nent of the instant invention the
sulfuric acid solution is a spent sulfuric acid
W@ eloaseore obt ai ned from an al kyl ati on process BOi/US2004/040088
wherein the spent sulfuric acid solution is produced
by: a) conbining an ol efinic hydrocarbon feedstream
containing C4 olefins with i sobutane to forma
hydr ocar bonaceous ni xture; and b) contacting the
hydr ocar bonaceous mixture wbth sulfuric acid under
conditions effective for producing at |east an
al kyl ate and a sul furic acid solution having an acid
concentration of at |east about 75 wt.% [0011] In
anot her enbodi rent of the instant invention, at |east
a portion of the second hydrocarbon product streamis
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contacting of the first and second hydrocarbon product streams ‘with the acid
reducing material reduces the total acid number of the first and second
hydrocarbon product streams to at least the total acid number of the first and

second hydrocarbon feedstreams, respectively.

DETAILED DESCRIPTION OF THE INSTANT INVENTION

[0014]  The instant invention is an improved hydroprocessing process

involving removing nitrogen from hydrocarbon feedstreams containing both
nitrogen and sulfur contaminants. The present invention involves contacting a
hydrocarbon feedstream having a total acid number and containing both
nitrogen and sulfur contaminants with a sulfuric acid solution thereby
producing at least a first effluent comprising at least a first hydrocarbon
product stream and a first used sulfuric acid solution, wherein the volumetric
treat rate of the sulfuric acid solution is greater than about 0.5 vol.%, based on

the first hydrocarbon feedstream. The first stage effluent is then separated into
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nitrogen and sul fur contam nants with a sulfuric acid
sol ution thereby producing at |least a first effluent
conprising at least a first hydrocarbon product stream
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[0015] It should be noted that "hydrocarbon feedstream" as used herein is
meant to refer to a hydrocarbon feedstream containing both nitrogen and sulfur

contaminants and possessing a Total Acid Number ("TAN").

[0016]  The first and second hydrocarbon feedstreams suitable for treatment
in the present invention boil above 300°F and include those streams considered
to boil within the distillate range through the lube oil range. As used herein,
distillate boiling range includes streams boiling in the range of about 300°F to
about 775°F, preférably about 350°F to about 750°F, more preferably about
400°F to about 700°F, most preferably about 450°F to about 650°F. These
include distillate boiling range feedstreams that are not hydrotreated, are a

blend of non-hydrotreated distillate boiling range feedstreams, previously



[0016] The first and second hydrocarbon feedstreans
suitable for treatnment in the present invention boi
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boil within the distillate range through the | ube oi
range. As used herein, distillate boiling range’
i ncl udes streans boiling in the range of about 3000F
to about 7750F, preferably about 35Q0F to about 75Q0F
nore preferably about 40008-to about 7000F, nost
preferably about 45Q0F to about 65Q0F. These include
distillate boiling range feedstreans that are not
hydrotreated, are a blend of non-hydrotreated
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feedstreans as used herein typically have a nitrogen
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preferably about 50 to about 2500 wppm nitrogen, nore

preferably about 75 to about 1000 wppm nitrogen, and
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nitrogen appears as both basic and non-basic nitrogen species. Non-limiting
examples of basic nitrogen species may include quinolines and substituted
quinolines, and non-limiting examples of non-basic nitrogen species may
include carbazoles and substituted carbazoles. The sulfur content of such
streams is typically about 40 wppm to about 35000 wppm sulfur, preferably

about 250 wppm to about 35000 wt.% sulfur.

[0018]  Lube oil boiling range feedstreams as used herein includes any
conventional Iube oil boiling range feedstreams used in lube oil processing.
Such feedstreams typically include wax-containing feedstreams such as feeds
derived from crude oils, shale oils and tar sands as well as synthetic feeds such
as those derived from the Fischer-Tropsch process. Typical wax-containing

feedstocks for the preparation of lubricating base oils have initial boiling points



i ncl ude carbazol es and substituted carbazol es. The

sul fur content of such streans is typically about 40
wowp@siseo2a@bout 35000 wppm sul fur, preferably aboTUS250040088

wppm t o about 35000 wt. % sul fur. [0018] Lube oi

boi ling range feedstreans as used herein includes any

conventional |ube oil boiling range feedstreans used

in lube oil processing. Such feedstreans typically

i ncl ude wax-contai ning feedstreams such as feeds

derived fromcrude oils, shale oils and tar sands as

wel |l as synthetic feeds sucli as those derived from

the Fi scher-Tropsch process. Typical wax-containing
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extraction units, and may have wax contents of up to
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feedstreans, boil abqve about 6 43Q0) . [0019] As
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present process. Lube oil boiling range raffrmates are

produced by sol vent extracting a |ube oil boiling

[o019N0e ASRASHOABNMELSHS RaFatdiase sURSSIE ifbetkeanale prdsent
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abO¥%€and preferred lube oil boiling range raffinates boil above about 650°F
(343°C). The lube oil boiling raffinate may also comprise mixtures of lube oil
raffinates boiling within the above-defined parameters. Thus, more than one
lube oil boiling range feedstream can be solvent extracted, and the resulting
lube oil boiling range raffinates combined to form one lube oil boiling range
raffinate that is contacted with the sulfuric acid solution. The lube oil raffinates
may be either fully or partially extracted, i.e. under-extracted. By under-
extracted it is meant that, the extraction is carried out under conditions such
that the raffinate yield is maximized while still removing most of the lowest
quality molecules from the feed. Raffinate yield may be maximized by

controlling extraction conditions, for example, by lowering the solvent to oil

treat ratio and/or decreasing the extraction temperature.



| ube oil boiling range feedstream can be sol vent
extracted, and the resulting lube oil boiling range
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raffmate that is contacted with the sulfuric acid
solution. The lube oil raffinates may be either fully
or partially extracted, i.e. under-extracted. By
underextracted it is neant that, the extraction is
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yield is maxi m zed while still renoving nost of the
| owest quality nolecules fromthe feed. Raffrmate yield
may be maxim zed by controlling extraction conditions,
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ange-s e contacted with the extraction
sol vent by any suitable solvent extraction nethod.
Non-limting exanples of such include batch,
[002dii - bEhe hibedroilingrangemtsean tari lse pomheted edth thetexttastion
extraction process be a continugus proc and it

sohsneby pay sprtehiesabient FEredinn MEBQS- PIYt aylipg eéﬁ@?&isz}i
R S S 3Pl B R R

xR b BrdcRBI8e b @6HRAIARBrocess, and it is more preferred that the
continuous process be operated in a counter-current fashion. In a counter-
current configuration, it is preferred that the lube oil boiling range feedstream
be introduced into the bottom of an elongated contacting zone or tower and
caused to flow in an upward direction while the first extraction solvent is
introduced at the top of the tower and allowed to flow in a downward direction,
counter-current to the upflowing lube oil boiling range feedstream. In this
configuration, the lube oil boiling range feedstream is forced to pass counter-
currently to the extraction solvent resulting in the intimate contact between the
extraction solvent and the lube oil boiling range feedstream. The extraction
solvent and the light lube stream migrate to opposite ends of the contacting

zone.



be introduced into the bottom of an el ongated
contacting zone or tower and caused to flow in an
WQIpWaHsh7aé rection while the first extracti on sPCT/ER1004/640088
i ntroduced at the top of the tower and allowed to flow
in a downward direction, counter-current to the
upflowi ng | ube oil boiling range feedstream In this
configuration, the lube oil boiling range feedstream
is forced to pass counterclirently to the extraction
solvent resulting in the intimte contact between the
extraction solvent and the |ube oil boiling range
feedstream The extraction solvent and the |ight |ube
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e conditions un he extraction
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soléept.acting of the |ube oil boiling range feedstream
W th the extraction solvent produces at least a first
aromati cs-rich extract sol uti on and a first

aromati cs-| ean . r af te soluytion. It sold be
[Oqzﬁht akhg senfagiing Phthedpbaatlibodingrmngede nwﬂﬁéﬁer
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the extract phase produced by solvent extraction. The’

ardmatids-lranimhicast foe@ferrtafiié caneensation iofaromatidsepresent in the
treated to renove at |east a portion of the extraction

raféisiateophase predugeddst v entextepien pr BHIIHY theeongedrasiqn
.The

of ?&{%%’@% ﬂ;]%gegﬁ ip 21}53{3115{5 BB{iletedﬁ% c}]@? §6 Vgr?tr eextractmn The
first aromatics-lean raffinate solution is then treated to remove at least a portion
of the extraction solvent contained therein, thus producing the lube oil boiling
range raffinate that can be used herein. The removal of at least a portion of the
extraction solvent can be done by any means known in the art effective at
separating at least a portion of an extraction solvent from an aromatics lean
raffinate solution. Preferably the lube oil boiling range raffinate is produced by
separating at least a portion of the first extraction solvent from the first
aromatics-rich extract solution in a stripping or distillation tower. By at leasta
portion, it is meant that at least about 80 vol%, preferably about 90 vol%, more
preferably 95 vol%, based on the first aromatics-lean raffinate solution, of the
extraction solvent is removed from the aromatics-lean raffinate solution. Most

preferably substantially all of the extraction solvent is removed from the

aromatics-lean raffinate solution. It should be noted that when the solvent



extraction sol vent can be done by any neans known in

the art effective at separating at |east a portion of
w@poosxnsg7act i on sol vent from an aromatics | ean PEF/URBIN€040088

solution. Preferably the |ube oil boiling range

raffmate i s produced by separating at |east a portion

of the first extraction solvent fromthe first

aromatics-rich extract solution in a stripping or

distillation tower. By at -l2gast a portion, it is meant

that at |east about 80 vol % preferably about 90 vol %

nore preferably 95 vol % based on the first

aromati cs-lean raffinate solution, of the extraction
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raffinate solution. It should be noted that when the

sol ventextracting nmethod that produces the | ube oil
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[0025] InTpracticing the instant invention, a first
hydr ocarbon feedstreamis intinmately contacted wth a

sul furic acid solution. The sulfuric acid solution .
[00250d hky piagticiagdhe instart dRvemiione a dpsisidresarbpn degdstream is
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greater t
However, typical acid solutions contain greater than about 75 wt.% sulfuric

acid, based on the sulfuric acid solution, preferably greater than about 80 wt.%,
and more preferably about 85 to about 93 wt.%. The sulfuric acid solution may
be obtained through any means known. It is preferred that the sulfuric acid
solution be the spent acid from an alkylation process unit having a sulfuric acid
concentration within the above-defined ranges. A typical alkylation process
involves combining an olefinic hydrocarbon feedstream containing C4 olefins
with isobutane to produce a hydrocarbonaceous mixture. This
hydrocarbonaceous mixture is subsequently contacted with sulfuric acid. The
sulfuric acid used for contacting the hydrocarbonaceous mixture is typically
reagent grade sulfuric acid having an acid concentration of at least about 95
wt.%. Preferably the sulfuric acid has a sulfuric acid concentration of greater

than about 97 wt.%. The hydrocarbonaceous mixture is contacted with the



and nore preferably about 85 to about 93 w.% The
sul furic acid solution nay be obtained through any
wore@ss®sdeown. It is preferred that the sul furi BCHUBZI04/040088
solution be the spent acid froman al kyl ati on process
unit having a sulfuric acid concentration within the
above-defined ranges. A typical alkylation process
i nvol ves conbi ni ng an ol ef m ¢ hydrocarbon feedstream
containing C4 olefins wthl¥sobutane to produce a
hydr ocar bonaceous m xture. This hydrocar bonaceous
m xture i s subsequently contacted with sulfuric acid.
The sul furic acid used for contacting the
sulMAE QERANRRIZAESRUS ol ¥FHERvd &t ﬁrxsah@iaglay 1428888 Qﬁcg%[té‘@lﬁd a
sulfuric acid having an acid concentration of at |east
spaitculfufib astd SoluttvefErealattgr ishwonsatirhey feferaed th daspant
sul furic acid concentration of greater than about 97
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condi t1 ons be Sseél’ected suc at the sulfuric acl
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with the remaini ng bal ance bei ng sol ubl e hydrocar bons.
[0026]  As mentioned above, the concentration of sulfuric acid in the sulfuric
acid solution is dependent on the type of stream treated. If the first
hydrocarbon feedstream is a non-hydrotreated distillate or a blend of non-
hydrotreated distillates, the sulfuric acid solution preferably has an acid
concentration of greater than about 76 wt.%, a water concentration of about 2
wt.% to about 12 wt.%, and a dissolved oil concentration of less than about 12
wt.%; more preferably an acid concentration of about 85wt.% to about 89
wt.%, a water concentration of about 6 wt.% to about 10 wt.%, and a dissolved
oil concentration of about 5 wt.% to about 9 wt.%. If the distillate stream is a
hydrotreated distillate, or a blend of hydrotreated distillates, each of which may
or may not contain cracked stock, the sulfuric acid solution preferably has an
acid concentration of greater than about 79 wt.%, a water concentration of

about 2 wt.% to about 9 wt.%, and a dissolved oil concentration of less than



[0026] As nentioned above, the concentration of
sulfuric acid in the sulfuric acid solution is

waolepsnskoné on the type of streamtreated. |f tP€T/52084/040088
hydr ocar bon feedstreamis a non-hydrotreated
distillate or a blend of nonhydrotreated distill ates,
the sulfuric acid solution preferably has an acid
concentration of greater than about 76 wt.% a water
concentration of about 2 wl4%to about 12 wt.% and a
di ssol ved oil concentration of |ess than about 12
wt.% nore preferably an acid concentration of about
85w .%to about 89 wt.% a water concentration of
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concentration O Ww.%to about 9 w
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wit%, abouer @neentvatiandf abalitLswet. Vet aidut OomtcEnrndta dissodved
about 5 wt 0 out 10 wt.9% If the distillate
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greater than about w.% a water concentration of

widhhautabdutM 2 t16. about 9 wt.% and a dissolved oil

concentration of |ess than about 12 wt.% nore
preferably an aci d concentration of about 84 w.%to

o B o SOGB40 S RO B
fe@lﬁ%ﬁnﬁ, e%lu%ﬁrfgora?@ﬁ’é’t%s,]tge Wh1fiBic acid solution used herein contains
at least about 75 wt.% sulfuric acid, based on the sulfuric acid solution,
preferably greater than about 80 wt.%, more preferably about 85 wt.% to about
93 wt.%. Therefore, the spent alkylation acid produced from the alkylation
process unit contains about 0.5 to about 5 wt.% water, with the remaining
balance being acid suspended hydrocarbons. If the hydrocarbon feedstream is
a lube oil boiling range feedstream, it is more preferred that the alkylation unit
be run under effective conditions selected such that the sulfuric acid solution so
produced comprises between about 82 and 92 wt.% sulfuric acid, about 1 to
about 4 wt.% water, with the remaining balance being suspended
hydrocarbons; however, it is most preferred that the effective conditions be
selected such that the sulfuric acid solution so produced comprises between
about 85 and 93 wt.% sulfuric acid, about 1.5 to about 4 wt.% water, with the

remaining balance being suspended hydrocarbons.



[0027] If the first hydrocarbon feedstreamis a | ube
oil boiling range feedstream excluding raffinates,

wo b@sesd7bari ¢ aci d sol uti on used herei n cont ai PGT/EB2004/040088
| east about 75 wt.% sulfuric acid, based on the
sul furic acid solution, preferably greater than about
80 wt.% nore preferably about 85 wt.%to about 93
wt.% Therefore, the spent al kylation acid produced
fromthe al kyl ation procesd5unit contains about 0.5 to
about 5 wt.%water, with the remai ni ng bal ance bei ng
aci d suspended hydrocarbons. |f the hydrocarbon
feedstreamis a lube oil boiling range feedstream it
is nore preferred that the al kylation unit be run
under effective conditions selected such that the

[o028] f urifeh@civd I3dkodarbom fedpiredu ded raffimatd, sles shléineacid
about 82 and 92 wt.% sulfuric acid, about 1 to about 4
solutionusad eontanis 3t leass abewta] nvhdo Balfame ecide basgdsers fended

drocar bons; ho r, it is nmo red that th
sullig BER 0 NG B e kot R abalir: My FHEE Prefeiably
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théabk&la%’?oﬂ?r@éess\dlﬂihistrﬁﬁ uh@sBddtiditgorkad faat v ebr ippgducing a
suspended hydrocarbons.[0028] |If the first hydrocarbon

sufferd atidesodmiicon eomafisingat deast hlzowA5f wt.Pe sulfinic soldubassed on
used contain

C at | east about 75 wt.% sul furj id, .
th R BP ORI el preeroRly Brcalsy lﬁlﬂﬁfbﬁho%%@f\@?-%ﬁ@%um acid,
reater .than a t 2 r a
b3S B 1y TS0 Bl g,
suBRABR LRI diE aRB itHpichlle cahtaitlsabiodn 0 B @cRut SR L % Water,
run under conditions effective at producing a sulfuric
witlc that realaiingrbatompriesigarid suspeaded Alydrdcaittonst .1%s more
sul furic acid, based gn the sulfuric acid solution, |,
prefieered thasi the gileative condiionpbeselgeedsuch dhat the selfiyas acid
re preferab about ,80 vol .% t.q,~abho 9 % . .
solfopprigodcal dodanes thebSpronte el b 83 henlfrigesis
abb¥P1 ERhd Yt PRt 3} BR1@0R4th tHe PerhRindRPHAlaRcdbeitip Rk FEnded
hydrocarbons. However, it is most preferred that when the first hydrocarbon
feedstream is a raffinate that the effective conditions of the alkylation process
unit be selected such that the sulfuric acid solution so produced comprises
between about 92 and 98 wt.% sulfuric acid, about 1.5 to about 4 wt.% water,

with the remaining balance being suspended hydrocarbons.

[0029] It should be noted that it is within the scope of the present invention
to dilute the sulfuric acid solution obtained from the alkylation unit, or
otherwise, with a suitable diluent, preferably water, in order to provide a
sulfuric acid solution having the above-described concentration of sulfuric acid,
i.e. greater than about 75 wt.% sulfuric acid, etc. In order to determine the
sulfuric acid concentration once the diluent has been added to the sulfuric acid

solution, the sulfuric acid content and water content are measured by standard



with the remaini ng bal ance bei ng aci d suspended
hydrocarbons. It is nore preferred that the effective
wa@ondiosé7oms be sel ected such that the sul furi cPE@rU82004/040088
sol ution so produced conprises between about 82 and 92
w.%sul furic acid, about 1 to about 4 wt.% water,
with the renmai ning bal ance bei ng suspended
hydr ocar bons. However, it is nost preferred that when
the first hydrocarbon feeddfreamis a raffinate that
the effective conditions of the al kylation process
unit be selected such that the sulfuric acid solution
so produced conprises between about 92 and 98 wm. %

anfBAicHT feehAiguls. BROBEuiafnt Acidlkeehgth ¥n HendeQalcutbd with
t e remai ni'ng bal anCe bei ng suspended hydrocarbons.
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of the present invention to dilute the sulfuric acid
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I t n a

.e. greater a out 75 wt.%sulfuric acid, etc. In
order to determne the sulfuric acid concentration
once the diluent has been added to the sulfuric acid
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of the spent alleviation acid is treated as an inert
feetistugemis ane tbnteetedearith the sulfireddidisolutianiad aarrdidwatlemetric

tre@bFita.eF EEFT R RO 3ok &0 4t SBIER (IGAIRIS Goine Sene
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ab88PEREEYS. ERhé BRtHAMRSAlinpYHRCREAG eam contains greater than
about 40 wt.% cracked stock, then the most preferred treat rates are about 2
vol.% to about 6 vol.%, based on the distillate boiling range feedstream.
Raffinates are contacted with the sulfuric acid solution at an acid volumetric
treat rate of greater than about 0.1vol.%, based on the lube oil boiling range
raffinate, preferably greater than about 0.5vol.% more preferably about 0.5
vol.% to about 2.0 vol.%.

[0031]  The contacting of the hydrocarbon feedstream and the sulfuric acid
solution in the first contacting stage can be achieved by any suitable method
including both dispersive and non-dispersive methods. Non-limiting examples
of suitable dispersive methods include mixing valves, mixing tanks or vessels,
and other similar devices. Non-limiting examples of non-dispersive methods

include packed beds of inert particles and fiber film contactors such as those



feedstreamused. Distillate boiling range and | ube oil
boi ling range feedstreans are contacted with the
wa@edosasd7es aci d sol ution at an acid vol unetri c PCEEB2004/040088
rate of greater than about 0.5 vol.% based on the
distillate boiling range feedstream preferably about
1 to about 10 vol.% and nore preferably 1 to about 6
vol.% If the distillate boiling range feedstream
contains greater than aboutl740 wt. % cracked st ock,
then the nost preferred treat rates are about 2 voI . %
to about 6 vol.% based on the distillate boiling
range feedstream Raffinates are contacted with the
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rate of greate n about 0. lvol ased on t
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about 0.5vol . % nore_ preferably about 5 vol.%to

coalbwngzlcmg/@ bumdle[qmsqt]allrmféb@fé fidther thag agpackied bed of inert
dst | d I

perElecPatraed ERpakEs Rl eyt ol @%@P{?@%}&%g hierred

cotichiBIrfeBiOArE hBEL el AE ARLIAC APERBLYR

spersive met imting xanp es of
sui tabl e di spersive nethods include m xing val ves,
m xi ng tanks or vessels, and other simlar devices.
[00&23- | i Whe cagtaskingof g lmydrn@arbdné“p@lsﬁieam withbelsulfuric acid
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rather than a packed bed of inert particles. Preferred
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preferred contacting nmethods, are, those t are
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preREAHIY igP&iter than about 90 wt.%. Effective conditions are also to be
considered those conditions that minimize yield losses during the sulfuric acid
solution treatment to about 0.5 to about 6 wt.%, preferably about 0.5 to about 4
wt.%, and more preferably about 0.5 to about 3 wt.%. If the hydrocarbon
feedstream is a lube oil boiling range feedstream, excluding raffinates, effective
conditions are to be considered those conditions that allow the present method
to achieve a reduction of nitrogen of at least about 60 wt.%, preferably greater

than about 75 wt.%, more preferably greater than 80 wt.%.

[0033]  The contacting of the first hydrocarbon feedstream with the sulfuric
acid solution in the first contacting stage produces a first stage effluent
comprising at least a first hydrocarbon product stream and a first used sulfuric
acid solution. The first used sulfuric acid solution, which now contains the

removed nitrogen species, is then separated from the first hydrocarbon product

t



Ef fective conditions are al so dependent on the type of
hydr ocar bon feedstream used. |If the hydrocarbon

wo e@dsseream i s a distillate boiling range feedBCT/E82000040088
a raffmate, effective conditions are to be considered
those conditions that allow for a reduction of the
nitrogen content of the distillate boiling range
feedstream by greater than about 80 w.% preferably
greater than about 85 wt.%l8ere preferably greater
than about 90 wt.% Effective conditions are also to
be considered those conditions that mnimze yield
| osses during the sulfuric acid solution treatnment to
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separating an acid froma hydrocarbon stream
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and settling enhanced with coal esci ng surfaces.
However, it is preferred that the first hydrocarbon

[003Aduc i fedr e firaned belffidi¢ ¢id solution and the first hydrocarbon
product have been separated, the first used sulfuric acid solution is cascaded to
a second contacting stage. It is preferred that the first used sulfuric acid
solution have an acid concentration within the ranges discussed above. For
example, if the second hydrocarbon feedstream is a distillate boiling range
feedstream, it is preferred that the first used sulfuric acid solution have an acid
concentration within the ranges discussed above for distillate boiling range

feedstreams.

[0035]  Inthe second contacting stage, a second hydrocarbon feedstream is
contacted with the first used sulfuric acid solution. The second hydrocarbon
feedstream can be any of those described above. However, the second

hydrocarbon feedstream is a higher nitrogen content feedstream than the first



used sul furic acid solution be separated, or allowed

to separate, into layers in a separation device such
WwW@32008/05@2¢ | i ng tank or drum coal escer, el ectrPGI/a51004/040088

precipitator, or other simlar device. In one

enbodi nent, the above-described fiber-filmcontactors

can be used for separating the first used sulfuric

acid solution and the first hydrocarbon product

stream The first hydrocart®n product streamis

wi t hdrawn fromthe separation device and conducted to

a sui tabl e hydroprocessing process. [0034] After the

first used sulfuric acid solution and the first
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used sulfuric acid solution is cascaded to a second
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sul furic acid solution have an acid concentration
firg} hyduecerbon fgpdeeeadl. scussed above. For exanple, if the

second hydrocarbon feedstreamis a distillate boiling

range feedstream it is preferred that the first used
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hi n the ranges di scussed above for

subforiciaegd selngenfueddstifeaiv. cond@dils. [Eff¢dres@edittbns are to be
contacting stage, a second hydrocarbon feedstreamis

copsitlerast aty (Af th@sc ldsscmsedtaboy@m safbrence ¢o s Arss epuintiong
The s con roc on feed rea an be hose
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about 0 %to about 1000 % hi gher than that of the
effdctise copditmmardisrus§esleabstve anmelafion 36 HisTihlateseaiting range
hydr ocarbon feedstreamis contacted with the first

e agi¥- furic acid solution under effective
conditions. Effective conditions are to be

[0037]  The contacting of the second hydrocarbon feedstream with the
sulfuric acid solution in the second contacting stage produces a second stage
effluent comprising atv least a second hydrocarbon product stream and a second
used sulfuric acid solution. The second used sulfuric acid solution, which now
contains the removed nitrogen species, is then separated from the second
hydrocarbon product stream. The second used sulfuric acid solution and the
second hydrocarbon product stream can be separated by any means discussed
above in relation to the first hydrocarbon product stream and first sulfuric acid

solution.

[0038]  As discussed above, the first hydrocarbon product stream is
conducted to a suitable hydroprocessing process. Hydroprocessing, as used
herein, is meant to refer to any catalytic process using hydrogen treat gas in the

presence of a hydroprocessing catalyst designed to facilitate the desired



consi dered any of those discussed above in reference
to the first contacting stage, and are al so dependent
woroosioss7e@ke- up of the second hydrocar bon feedBCT/E82004/040088
For exanple, if the second hydrocarbon feedstreamis a
distillate boiling range feedstream effective
conditions are to be considered those effective
condi ti ons di scussed above in relation to distillate
boi | i ng range feedstreans.-300037] The contacting of
the second hydrocarbon feedstreamw th the sulfuric
acid solution in the second contacting stage produces
a second stage effluent conprising at |east a second
- : r .
o B By R gy tude
hydnoietati@yvhgdrdcradidng,héng epanieg, arbinatigesatapgones, i s
t hen separated fromthe second hydrocarbon product

hysiredewaximpeansbbydrefinibing ultshewld becneied haidhon and t he
econd hydr ocar bo uct, str.eam can be _separated h
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hydr opr ocessi ng process. Hydroprocessing, as used
rahge &edstreamyriaspraduct siftem tan alsp beataaidytied tpacobemt
usi ng hydrogen treat gas in the presence of a
deﬁ%‘r‘%?%@%i ng catalyst designed to facilitate the

desiredreaction. Non-limiting exanpl es of suitable
hydr opr ocessi ng processes include hydrotreating,

[odmg r oc[6ké BehbodimentuTane NgstarAiAv@itichS fhdddbad h9trocarbon
hydr odewaxi ng, and hydrofnishing. It should be noted

prodadt stieenmhigdrspcankssidiy psnbishpdroptatebeng precsised
according to the desired reaction and the nake- ué of
Suitible hydroprcpssiBgBesrsprsoa those ¢iagipsey aboygeaind 1idhs o

sect:)gnd hydrocarbon product stream results from a lube oil boiling range

feedstream, this product stream can also be conducted to a solvent dewaxing

process.

[0040]  The sulfuric acid treatment of the first and second hydrocarbon
feedstreams discussed above, however, also results in hydrocarbon product
streams that are typically more acidic than the hydrocarbon feedstream used in
the production of the hydrocarbon product stream. For example, the first
hydrocarbon product stream is typically more acidic than the first hydrocarbon
product stream. The measure of acidity referenced herein is the total acid
number ("TAN") of the feedstream or product stream. The TAN is the quantity
of base, expressed as milligrams of potassium hydroxide per gram of sample,
required to titrate a sample to a specified end point, as measured by ASTM
method D-664. A more acidic hydrocarbon product stream can have a

detrimental effect on processing equipment, etc. because of its corrosive nature.



noted that if the first hydrocarbon product stream
results froma lube oil boiling range feedstream this
w@e@dosd726t r eam can al so be conducted to a sol RENUS2004/040088
dewaxi ng process. [0039] In one enbodi nent of the
i nstant invention, the second hydrocarbon product
streamis al so conducted to a suitable hydroprocessing
process. Suitabl e hydroprocessi ng processes are those
di scusses above, and if theZkecond hydrocarbon product
streamresults froma |lube oil boiling range
feedstream this product stream can al so be conducted
to a solvent dewaxi ng process. [0040] The sulfuric
r ; .
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theYEsoaal fondhedusdarbéd peothict Siddandy, rioy pd Bedtoproddssing,
acidic than the hydrocarbon feedstreamused in the

with agueftéctive ainaung offpd racohrdsloning mdtecial seleetadhfrdrocaustic and

exanpl e, the firsg hydrgcarbon product streamis
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of base, expressed as mlligrans of potassium

urded efifeictiee pendigioasn Bfy efferpive condigions cidl i meant thase a
sanple to a specified end point, as neasured by ASTM
congli ers, @%eﬂlaenpseﬁ%m@d,@jloaw e FesBiting wi ﬁh%%ﬁ of {heam

can have a detri nent ffect., on.processi ng, equi.pnent ..
gfReatyf Rl Re Sefoafiyand BB RTERD00, FERE el lcing
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separately contacting the Tirst and second hydrocarbon
hyatrodadbn prodastsirepmis are tqudl yhltadtheie ssspegtivevhydrogarbon

ef fective anpbunt of an aci d-reducing material selected
fepdsfrmasasMoge arefereblethe gifestiveamaquniaf éhe a@g raducing
m8 e];ﬁ Elll‘lg e gcncgveogon 1 tlgr{sl ae%le ’selleE‘:teldssugﬁ na{t tﬁg %IAN of the
hydrocarbon product streams is lower than that of their respective hydrocarbon

feedstreams

[0041]  In one embodiment, the hydrocarbon product streams will also
typically have a sulfur concentration lower than that of their corresponding
hydrocarbon feedstreams. Thus, the contacting of the hydrocarbon feedstreams
in the first and second contacting stages with the sulfuric acid solutions also
reduces the sulfur content of the respective hydrocarbon product streams.
However, it is desirable to minimize the reduction of sulfur to minimize yield
losses. Typically the first and second hydrocarbon product stream will have a
sulfur content about 0.1 to about 25% lower than their respective hydrocarbon

feedstreams, preferably about 0.1 to about 5% lower.



amount of material that reduces the TAN of the

hydr ocar bon product stream The hydrocarbon product
wa@trsans2@r e contacted with the acid reduci ng PEl/861084/040088

under effective conditions. By effective conditions,

it is meant those conditions, that when sel ected,

allow for the reduction of the TAN of the hydrocarbon

product stream Preferably the effective anount of

acid reducing material and-2?he effective conditions

are selected such that the TAN of the hydrocarbon

product streans are equal that of their respective

hydr ocar bon feedstreans. More preferably the effective
[ogZpunt THE ablfe BELd; u%ﬁtig R tER 8 st AraPab b Gl 88 ey ©

conditions are sel éected such that the TAN of the
prégett aoambion. Pritideigh tht nbans descripgioaris tihactetiathotise of only

their respective hydrocarbon feedstreans [0041] In one
tW@rﬁ@@@iWél& stag%ethww@@tarwegf eRnfemplate &aﬁf@sw Mogg thgn
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second con ges wtht uric

StI%QhﬂlEﬁ@hglhllﬁﬁS al maeﬁduﬁ@ﬁ lds\ber theh filit cfahé eedondl t he
respective hydr ocarbon product streans. However, it is
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several enbodinents of the present invention. Al t hough

equhkty ebisetvel esuld e donsddsfodiceayingdowtthe it of this iovengion.
two contacting stages, the inventors hereof
contenpl ate the use of nore than two contacting

gesghe g‘éﬂ nrg)el:fdmﬁllég wif $R0ged ﬂgeein%ﬁflo@g& efreBfihess of

uti
the present invention, but is not meant to limit the present invention in any

fashion.

EXAMPLES
EXAMPLE 1
[0044] A 100N lube raffinate having 18 wppm nitrogen and 6350 wppm

sulfur was treated with a spent alkylation unit acid solution at a volumetric treat
rate of 0. 5 vol.%, based on the raffinate. The sulfuric acid had an equivalent

sulfuric acid concentration of 96 wt.%

[0045] 40 ml of the raffinate was placed in a 100cc centrifuge tube and
warmed in a water bath to 60°C to melt its wax content. 0.2 ml of the spent
alkylation acid solution was then added and the centrifuge tube was shaken by

hand for 60 seconds and the mixture was then centrifuged at 1500 rpm for 10



be cascaded to a third contacting stage and cont act ed
with a third hydrocarbon stream having a nitrogen
w@omnsesie@t i on | ower than that of the second PCT/US2004/040088
hydr ocar bon feedstream etc. The Iimting factor on
t he nunber of contacting stages shall typically be the
strength of the sulfuric acid solution because it nust
still have sufficient strength to performthe desired
reduction of nitrogen. Thus23those skilled in the art
will recognize that other enbodi ments that are equally
effective could be devised for carrying out the spirit
of this invention. [0043] The foll ow ng exanples w |

rdih{ridg! f["l‘l'éerag té Wﬁfﬁé%fbcﬁf n}%l%ﬂhb?’\%ﬂ? ﬁl%nﬁioutraf a‘%ﬁ??ﬁﬂﬁ the

I nvention
ubdd Qulfiridadid s@mndm@{d mly@‘ﬁN\?Flhdiﬁt@ééﬁ/Ebﬁteﬁt #R944ducdd to
100N | ube raffinate having 18 wppm nitrogen and 6350
Ilwppmsul fur was treated with a spent al kylation unit
acid solution at a volunetric treat rate of 0. 5

vol . % based on the raffinate. The sulfuric acid had

(RS H B SHHIE 160 35 oRORERY BLhEReAliZdf heha 5.7
gfeAs 10 hyig %ﬂa@@s@l%ﬂ‘ﬁ?%fﬂh%e'l@d@od&%&{ h&ahp 388 v@@ﬁrﬁﬁo en

melt its wax content 2 M "of the spent "al kylation
and ild/%wt.bb salduneas bided adttie dentrifuph aibeertntiifiingethealsed

shaken_ by hand for 60 se onds and the m xture was
sm@ac aeidisolytigped L g@ cenfidu g dvam‘ﬁﬁnh ghaden bynaand for 60

so2bl U GERR AR TSP BN Tor ATkl AR AT HRtrocaBn

pRIdUcPgRR tH&PfgSﬁfed% seNced Used éurmle@bmh%%ﬁloﬂ% %hed

used sul furi cid s ution was left in the centrif
ahdbealgned.8The diesel hydrocarbon product weighed 8.6 grams, Wthh

,_.

represents recovering 99% of the weight of the diesel added to the sulfuric acid
solution. The acid byproduct product in this case was a fluid at room
temperature.

!
[0047]  The treated diesel was washed with water and analyzed by ANTEK
for nitrogen and sulfur. The diesel product contained 95 wppm N and 1.58
wt.% sulfur.

EXAMPLE 2 (COMPARATIVE EXAMPLE):

[0048] 40 ml of the same diesel hydrocarbon as in example 1 was placed in

a 100cc centrifuge tube and 0.8 ml of the spent alkylation acid solution was
then added. The centrifuge tube was shaken by hand for 60 seconds and
centrifuged at 1500 rpm for 10 minutes. The diesel hydrocarbon product was
then poured away from the used sulfuric acid solution, weighed and analyzed.
The acid byproduct was a tarry, viscous fluid at room temperature. The treated

diesel was washed with water and analyzed by ANTEK for nitrogen and sulfur.



grans 10 m s of a diesel boiling range hydrocarbon
havi ng 388 wppm nitrogen and 1.79 wt. % sul fur was
w@odasasd7es t he centrifuge tube containing the UBETUS2004/040088
sul furic acid solution. The centrifuge tube was again
shaken by hand for 60 seconds and centrifuged at 1500
rpmfor 10 m nutes. The di esel hydrocarbon product was
t hen poured away fromthe used sulfuric acid sol ution,
wei ghed and anal yzed. The didesel hydrocarbon product
wei ghed 8.6 grans, which represents recovering 99% of
the wei ght of the diesel added to the sulfuric acid
sol ution. The acid byproduct product in this case was
. i . t e i
T e R R Fo g M N L I R o esstoo
with of diese] prodlustivias recoVBeeddrgmesentingdiug iwteopichd ed tOthe
wopm N and 1.58 wt. % sul fur. EXAVPLE 2 ( COVPARATI VE
ac MPLE): [0048] 40 ml of the sane di esel hydrocarbon
as in exanple 1 was placed in a | OCcc centrifuge tube
and 0.8 m of the spent al kylation acid sol ution was

n a . . or
108815 cofHEe nAER R O ik M HRn M B cfipri ALY
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fromthe used sulfuric acid solution, weighed and
10ahataffiedte, Treeusedi sl foyigracdtlisdlutiens has & aedycedwdapeaiis to remove
fluid at roomtenperature. The treated di esel was
simpanewlogules Fanethe %SegLIXISVEB]@ PLNRERNf or ni t r ogen

and sul fur. The di esel product contained 158 wppm N and

1.58 wt. % sulfur. Atotal of 96 wmt % of di esel product

was recovered, representing a 4 w%yield loss to the

acid. [0049] While not wishing to be |imted by

theory, the inventors hereof



believe that by pre-equilibrating the acid with heavy
nol ecul es by treating the 100N raffinate, the used
wa@eiobuosd7es aci d sol uti on has a reduced capaci t yP€DUS2004/040088
renmove simlar nolecules fromthe diesel by sinple
equilibration.CLAIM5S : 1. An inproved hydroprocessing
process for hydrocarbon feedstreans contai ning
nitrogen and sul fur contam nants conprising: a)
providing a sulfuric acid s®rution having a sulfuric
acid concentration of at |east about 75 wt.% based on
the sulfuric acid solution; b) contacting a first
hydr ocar bon feedstream contai ni ng nitrogen and sul fur
chnagsfgatons and having a Total Acid Nunber in a first
—contacting stage with the sulfuric acid solution under
1. condAh iimpsovedd leairop cassing prmcesgfathyldeasdrbab faedsBEams
w . % of the nitrogen heteroatons contained in said
coRjedRmgaribosen end stHBnponIABIRINS PPBANEINE at | east a

first stage ef.fluent.conprjsing at |.east first

hydr8car B%HV %gépffgpp gg‘rd %PHH@% #?Y@g rllscbﬁcf%ri c

aci d sol utdaBn WG Sf 5 58 8L B Gio%, biLabn tRE §ulg{n;5ic acid
the sulfuric acird solution is greater’ than about O.

vol . % bagggie the first hydrocarbon feedstream c) '

separating said first used sulfuric acid solution and
sai d)f i r stonigatingeafits hygrasdtrm Bedezeam ¢pnieaynga ditregen and

R SR TN T .,

second h ycq{n%&fn%oﬁaéee\%ﬂﬁttﬁg AMAGRO LAV I RYBnditions
effective at removing at least about 60 wt.% of the nitrogen
heteroatoms contained in said hydrocarbon feedstream thereby
producing at least a first stage effluent comprising at leaét a first
hydrocarbon product stream and a first used sulfuric acid
solution, wherein the volumetric treat rate of the sulfuri‘c acid
solution is gréater than about 0.5 vol.%, based on the first
hydrocarbon feedstream;

c) separating said first used sulfuric acid solution and said first
hydrocarbon product stream;

d) cascading at least a portion of said first used sulfuric acid solution
to a second contacting stage;

e) contacting a second hydrocarbon feedstream containing nitrogen
heteroatoms and having a Total Acid Number in the second
contacting stage with the first used sulfuric acid solution under
conditions effective at removing at least about 60 wt.% of the
nitrogen heteroatoms contained in said second hydrocarbon
feedstream thereby producing at least a second stage effluent

comprising at least a second hydrocarbon product stream and a



het er oat ons and having a Total Acid Nunber in the

second contacting stage with the first used sulfuric
wa@eood/osobat i on under conditions effective at rRODUSI0G4/040088

at | east about 60 wt.% of the nitrogen heteroatons

contained in said second hydrocarbon feedstream

thereby producing at |east a second stage effluent

conprising at |east a second hydrocarbon product

stream and asecond used sul@ric acid sol ution,

wherein the volunetric treat rate of the first used

sulfuric acid solution is greater than about 0.5

vol . % based on the second hydrocarbon feedstream

wherein t B

said seco%%xﬁgggggg?@%ﬁeggggﬁ??%gﬁgﬁgx 3%23%} an%ﬂ%fat

of said ftateboffysfiotasédsulfipecadideation)is ge@amﬂmgbout
sai d second used sul furic acid solution and sai d

second hy@rooeeohagsdomnide sgt:@l@iahydr@ﬂ@rbgp feedntugen, vgherein
at | east ortion of s ?Hflr and{qor secgg d
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cat al yst hg%@gﬁw %E&%% Illsghv\lgﬁ%bﬁfﬂh& éﬁ‘gﬁxd st The

process ac erelrn sal

second hyﬁy@mﬁm&e@ﬁﬁgaﬁl@am are sel ected fromthose
hydr ocar bon feedstreans boiling above about 3000F. 3.

The Pr ocesqoaa@tmg shid gecandamsedmudiveidiasyl sdlation whé seidrsecond
said fi rsi1 g}m cond hydr ocar bon feedstreans are
sel ect ed yerAcaron produet $sentsgdr ange f eedstreans and
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accob |ng Ve Brece erel
di stillat Bydrocarbon product stream with a hydroprocessmg catalyst in a

hydroprocessing reaction stage.

2. The process according to claim 1 wherein said first and second
hydrocarbon feedstreams are selected from those hydrocarbon feedstreams

!

boiling above about 300°F.

3. The process according to any preceding claim wherein said first and

second hydrocarbon feedstreams are selected from distillate boiling range
. el

i

feedstreams and lube oil boiling range feedstreams.

4. The process according to any preceding claim wherein said distillate
boiling range feedstreams are selected from distillate boiling range
feedstreamas that are not hydrotreated, are a blend of non-hydrotreated
distillate boiling range feedstreams, previously hydrotreated distillate boiling
range feedstreams, blends of hydrotreated distillate boiling range feedstreams,
blends of non-hydrotreated and hydrotreated distillate boiling range

feedstreams, and said lube oil boiling range feedstreams are selected from



boiling range feedstreans are selected fromdistillate
boi ling range feedstreamas that are not hydrotreated,
wae@sasdokend of non-hydrotreated distill ate boPCT/Ng2004/040088
range feedstreans, previously hydrotreated distillate
boi Il i ng range feedstreans, blends of hydrotreated
distillate boiling range feedstreans, blends of
non- hydrotreated and hydrotreated distillate boiling
range feedstreans, and sai d2T-ube oil boiling range
feedstreans are sel ected fronreduced crudes,
hydr ocr ackates, extracts, hydrotreated oils,
at nospheric gas oils, vacuumgas oils, coker gas oils,
reéﬁé@?ﬁ&%ﬁé&,%ﬁﬁ&fﬁ@ﬁé’cé@ k@atdshydieasrialdird a@hési)heﬁh %‘ég
waxes, raffrmtes, and Fi scher-Tropsch wax, and
oils, xaeunen gabeilspfokes.gadlodls patomapherde and daaumnh cesidy,
precedi ng clai mwherein_the first and second
desgpirad tedr b staskavaxasaradtiveles.cing Bisehar-Popsdow awppig
nit[oqﬁﬁ% . The process according to any preceding
MK IHEPEI n t he 25- 2500 wppm nitrogen i ncl udes
car bazol e and/ or substituted carbazoles. 7. The
process according to any precedi ng claimwherein said
5.sul fTié Fro@eissdaﬁdbirdinigctb athﬁr}ireébdaﬁn@ tlagherhdrbmnthetfast aitD
Ww.%sul furic acid. 8. The process according to any
seppiad byfrngathanl feedplseasnhcenthio shout 35:25 08civppmalitrogen i s
obtai ned froman al kyl ati on process unit. 9. The
process according to any precedi ng clai mwherein said

| K . . . _ oo :

6 hyd Dap s SERR BRIy HiSadtly CRIR QARG 2 S0

whsakiiireben iclh@éseabixds asdob el ReLE Aibdzdle; and b)
contactrng the hydrocarbonaceous m xture with sulfuric

acid under conditions effective for producing at | east

an alkylate and a

7 The process according to any preceding claim wherein said sulfuric acid

solution contains greater than about 80 wt.% sulfuric acid.

8. The process according to any preceding claim wherein said sulfuric acid

solution is obtained from an alkylation process unit.

9. The process according to any preceding claim wherein said alkylation
process comprises:
a) combining an olefinic hydrocarbon feedstream containing C,
olefins with isobutane to form a hydrocarbonaceous mixture; and
b) contacting the hydrocarbonaceous mixture with sulfuric acid
under conditions effective for producing at least an alkylate and a
sulfuric acid solution having an acid concentration of at least

about 75 wt.%.



sul furic acid solution having an acid concentration of

at | east about 75 w.% 10. The process according to
wapysps@eedi ng cl ai mwherein a diluent is addeRCT/OS®a#/010088

sul furic acid solution to adjust the sulfuric acid

concentration of said sulfuric acid solution. 11. The

process according to any precedi ng claimwherein the

sul fur concentration of the first and second

hydr ocar bon product streans2$s about 0.1 to about 25

w. %l ess than the respective first and second

hydr ocarbon feedstreans. 12. The process according to

any preceding claimwherein the yield | oss attributed
16.0 t1ge prbdeds hecaink @l prebeding dtaBNhbreid BRILEASE added

and second contacting stages is about 0.5 to about 6
tovdai dsuliBric Atid golwies o adjosrttie sglftoc anyd goneesntation of sdid

wherein the treat rate of the sulfuric acid solution
sfyiq pdpphdionysed sul furic acid solution is about 0.5

to about 20 vol.% 14. The process according to any

precedi ng claimwherein the first hydrocarbon

eed : f AN C.ACH: Uit
11,20 CThE BGRaR0doc it ol iy reBdifle SRkt pAErANEhe,
caidehtration af klte Andt whdesc@idEhydiotabbalprodastisaeted ibybeut 0.1
contacting nethod sel ected from non-di spersive and

tocibopié 281 wé.Ye bassdban thy tespentivs firsbandrseeoped dydsecarbon
according to any preceding claimwherein first

ﬁﬁéﬁ?%%%?bon product streamand the first used sulfuric
acid solution and second hydrocarbon product stream
and the second used sulfuric acid solution are

13eparhé peodeys abdortRan® cédinpelehf whticwetiatyield loss
separating an acid from a hydrocarbon stream 16. The

atpniloted $o dororlfirnyacid sahytionr teedaientyincthai finstvmet sicond he

first .
contacting stages 1s about 0.5 to about 6 wt.%.

13.  The process according to any preceding claim wherein the treat rate of
the sulfuric acid solution and the first used sulfuric acid solution is about 0.5 to

about 20 vol.%

14.  The process according to any preceding claim wherein the first
hydrocarbon feedstream and the sulfuric acid solution and the second
hydrocarbon feedstream and the first used sulfuric acid solution are intimately
contacted by a contacting method selected from non-dispersive and dispersive

contacting methods.

15.  The process according to any preceding claim wherein first hydrocarbon
product stream and the first used sulfuric acid solution and second hydrocarbon
product stream and the second used sulfuric acid solution are separated by any

means known to be effective at separating an acid from a hydrocarbon stream.



hydr ocar bon product and the first used sulfuric acid
sol ution and the second hydrocarbon product stream and
wo b@sssoend used sul furic acid solution are seper/asmd4/040088
by a separation device selected fromsettling tanks or
drunms, coal escers, electrostatic precipitators, and
other simlar devices. 17. The process according to
any precedi ng clai mwherein said hydroprocessing
process is selected from hyd¥®treating, hydrocracking,
ring opening, aromatics saturation, hydrodewaxi ng, and
hydr of m shing. 18. The process according to any
precedi ng clai mwherein said process further conprises
contacting at |east a portion of said second
hydr ocar bon product streamw th a hydroprocessing
l6at allhstproness dvgdrdipg de esy prepedegcd]aiom vdteagia.thd irstThe
process acgo;ding to any precedi ng claimwherein said

hydcarkon p t alad thsr 1 ysedpHiniergd sohtion ansdgthe spepnd
first d h b duct : .t h
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cedleseudts, yleetosstatiopreeipithiots, std othes siidauddvigesi or to
hydr opr ocessi ng. 20. The process according to any

precedi ng clai mwherein at | east one of the first and
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y pre ing claimwherein-the su C acl d
opehinp| anidicsaanattion Copdeaéwatingamf hpde@hahitdan

about 76 wt.% a water concentration of about 2 w.%
to about 12 w.% and a dissolved oil concentrati on of

ess_than about 12 wt. % . : L
1%. Tthe process according to 0any preceding claim wherein said process

further comprises contacting at least a portion of said second hydrocarbon
product stream with a hydroprocessing catalyst in a hydroprocessing reaction

stage.

19.  The process according to any preceding claim wherein said process
further comprises separately contacting said first and second hydrocarbon
product streams with an effective amount of an acid reducing material selected
from caustic and water under conditions effective at reducing the total acid
number of said first and second hydrocarbon product streams product prior to

hydroprocessing.

20.  The process according to any preceding claim wherein at least one of the
first and second hydrocarbon feedstreams is selected from non-hydrotreated

distillate or a blend of non-hydrotreated distillates.



22. The process according to any preceding claim
wherein at |east one of the first and second
whyasosaedon feedstreans is sel ected from hydrPCT/E81004040088
distillate, or a blend of hydrotreated distill ates,
each of which nmay or may not contain cracked stock.
23. The process according to any preceding claim
wherein the sulfuric acid solution used to treat the
hydrotreated distillate, or3@& blend of hydrotreated
distillates, each of which may or may not contain
cracked stock, has an acid concentration of greater
than about 79 wt.% a water concentration of about 2
0
ZIé‘gn éﬁe‘ %? ?&%g% act d?'f:lm g agé(ﬁaltsfé’ %}Zé%\%t@h/érem the su(lafurlc acid

soducehss aa @oﬂhmeh@a@@y opgenedithgn sbaitmoskeVgianvater
| east one of the first and second hydrocarbon

cansedyaiien vf ab@uts%m&b é@ ab@lmﬁ b Yhyeado dissaleed oil
distjl] ate otreated distillates,

C%ﬁ?@?ﬂ?ﬁ@fg‘?séé é(/‘{:r acked stock, based on
the distillate or bI end 25. The process according to
any preceding claimwherein the sulfuric acid solution

221sedThe Fi(ﬁ@@& at@gdinohg et &hhe dlanSkhéleat £ 18istdne of the
bl end of hydrotreat ed distillates, containing greater

ﬁltSh and secomt ]ayxkedalbpndmdmﬁm i® ﬁeltehfedd‘r@mhyldmteeamd

nd aci d conce trat on of g er than about
dw@ e, %ai?l Metéﬁ%ﬁegﬂl%ﬂ A48, Qi30T S Iy Gt FEBLRC!

di ssol ved oil concentration of |ess than
co%%cr‘é&k%s-t@:k% The net hod according to any
precedi ng claimwherein at |east one of the first and

second hydrocarbon feedstreans is selected from
23li st The precess hbémginganmyf;&ecbxﬁng ataﬁmcwhemimthegsulﬁlric acid
reater than 40 wt. % cracked s he_process

soleidon apedta Bealihe bydratmairg @JISH l@ﬁawnlea biqndt Heysliptreated

dlstlhates each of which may or may not contain cracked stock, has an acid
concentration of greater than about 79 wt.%, a water concentration of about 2
wt.% to about 9 wt.%, and a dissolved oil concentration of less than about 12

wt.%.

24.  The process according to any preceding claim wherein at least one of the
first and second hydrocarbon feedstreams is selected from non-hydrotreated
distillate or a blend of hydrotreated distillates, containing greater than 10%

cracked stock, based on the distillate or blend.

25.  The process according to any preceding claim wherein the sulfuric acid
solution used to treat the non-hydrotreated distillate or a blend of hydrotreated
distillates, containing greater than 10% cracked stock, based on the distillate or

blend, has an acid concentration of greater than about 79 wt.%, a water



solution used to treat the distillate boiling range
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27.  The process according to any preceding claim wherein the sulfuric acid
solution used to treat the distillate boiling range feedstreams containing greater
than 40 wt.% cracked stock is used at a treat rate of about 3 vol.% to about 6

v0l.% based on the distillate boiling range feedstream.

28.  The method according to any preceding claim wherein at least one of the
first and second hydrocarbon feedstreams is selected from Iube oil boiling

range feedstreams.

29.  The method according to any preceding claim wherein the sulfuric acid
solution used to treat the lube oil boiling range feedstreams contains about 85
wt.% to about 93 wt.% sulfuric acid, and about 0.5 to about 5 wt.% water, with

the remaining balance being acid suspended hydrocarbons.

30.  The method according to any preceding claim wherein at least one of the

first and second hydrocarbon feedstreams is selected from raffinates.

31.  The method according to any preceding claim wherein the sulfuric acid

solution used to treat the raffinates contains about 92 to about 88 wt.% sulfuric
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acid, about 1.5 to about 4 wt.% water, with the remaining balance being

suspended hydrocarbons.



