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BACKGROUND

In a conventional process for making transportation fuel, Fischer-Tropsch derived wax
is cracked to make diesel fuel. However, the Fischer-Tropsch process also produces
condensate, which is predominantly a combination of alkanes, olefins, and alcohols in
the Cs- Cyg range. The Co: condensate fraction can be blended into diesel, optionally
after hydrotreating; but the Cg and lighter (Cg.) fraction comprises a naphtha range
blend that typically has less value than the distillate range products. Also, the cracking
of Fischer-Tropsch wax to make diesel fuel is accompanied by the formation of
relatively low value hydrocrackate naphtha.

There is a need for processes for upgrading Fischer-Tropsch derived hydrocarbon

fractions, including Fischer-Tropsch light condensate and Fischer-Tropsch derived
hydrocrackate naphtha, while maximizing the yield of distillate.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 represents a scheme for a hydrocarbon alkylation process using Fischer-
Tropsch derived hydrocarbon feeds, according to an embodiment of the present

invention;

Figure 2 represents a scheme for an olefin enrichment process using an oxygenated
Fischer-Tropsch hydrocarbon feed, according to an aspect of the process of Figure
1; and



Figure 1 represents a schenme for a hydrocarbon al kyl ati on process using

Fi scher Tropsch derived hydrocarbon feeds, according to an enbodi nent of the
present iW0ent2mms4Fi gure 2 represents a schene for an ®CEfUSeoigudehment
process using an oxygenated Fischer-Tropsch hydrocarbon feed, according to
an aspect of the process of Figure 1; and WO 2012/087384PCT/ US2011/ 046900
Fi gures 3A and 3B each represent a schene for a hydrocarbon al kyl ation
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distillation unit. lTonic li1quid catalysts In an enbddi nent, a
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alkylate product, together with the distillate enriched hydrocracked product, to the
distillation unit, wherein the alkylate product comprises more than 50 vol% Cg — Cs
distillate; and providing a distillate product via the distillation unit.

As used herein, the terms “comprising” and “comprises” mean the inclusion of
named elements or steps that are identified following those terms, but not

necessarily excluding other unnamed elements or steps.

The term “Periodic Table” as referred to herein is the IUPAC version of the Periodic
Table of the Elements dated June 22, 2007, and the numbering scheme for the
Periodic Table Groups is as described in Chemical and Engineering News, 63(5), 27
(1985).

DETAILED DESCRIPTION

In an embodiment, the present invention may find applications in upgrading Fischer-
Tropsch condensate olefins, together with olefins formed by dehydration of
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lonic liguid catalysts

In an embodiment, alkylation processes according to the present invention may use
a catalytic composition comprising at least one metal halide and at least one
quaternary ammonium halide and/or at least one amine halohydride. The ionic liquid
catalyst can be any halogen aluminate ionic liquid catalyst, e.g., comprising an alkyl
substituted quaternary amine halide, an alkyl substituted pyridinium halide, or an
alkyl substituted imidazolium halide of the general formula N'R4X". As an example,
ionic liquid catalysts useful in practicing the present invention may be represented by

the general formulas A and B,

=
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\N X- -
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A B

wherein R=H, methyl, ethyl, propyl, butyl, pentyl or hexyl, and X is a halide, and R
and Ro=H, methyl, ethyl, propyl, butyl, pentyl or hexyl, wherein Ry and R, may or
may not be the same. In an embodiment, X is chloride.



Fi scher-Tropsch derived hydrocarbon al kvl ati on systens and processes Figure
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comprising olefins and oxygenates. In an embodlment the first Fischer-Tropsch

hydrocarbon stream may typically comprise from about 10 to 60 wt% olefins, and
from about 1 to 15 wt% oxygenates. In contrast, the olefin enriched hydrocarbon
stream emanating from olefin enrichment unit 100 may typically comprise less than

about 0.5 wt% oxygenates.
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within tagktymleawnhrthermléﬂrﬂ.érﬁhom,ﬁ H[y&ire@rboh@@etam frommi dlefin ehatmment unit
ory, and non- | i

exanpl ol Q5hi AIVRIRY Lot Tay A baieIPEad e heran daanakyBiioprenen The |
ol i gomiﬁéﬁr?g 3 b@.’cdrﬂ?it@?%ﬂgthte%oﬁé’rjaﬁms"ﬁ R4 @i §90 Abet MI%%Ia( Bng. , HO

or alk ) In a atron unit 110. The secon Fi scher-Tro derlved
hydr oceudmmmsrteamo‘(lde@n alkyaiter prodogt. O'IIf%akkabaIe peodund nfaydtypwaly 8eocr acki ng

t 120, .t d ked ct, | nbod t
nycr oc BN FRRARCe FHRIISG 7 Lo 20 el PPabEor Bige: dReEabod Bty be
referr Qﬁeta%))l‘éié‘?jrﬁd@(& rﬁa)dbéﬁriplrllsétn@or@rthbﬁ %@dﬁ%@?ﬂr@gﬁ%ﬂll@@ogf#mn athe

distillate enriched hydrocracked product na ed to distillation unit
130. Tiauba¢mppdineerpmoeiecthansy? \wWl%oChe Gzadilstﬂlatﬂ alln@nqhemmbadnmqntoth@o

enri chdRviol8bbertdy sRBRhEE mafE Bpn SENTY G ashbaltite: b sk ™ ©
I nvent igMbodiment asdreangn mema%&:ﬁonc;dmsﬂn@tér&cém embriimbet, sepalkglaes vi a
distillation unit 130, and the na ghtha containing fraction may also be fed

to al kyﬂraﬂﬂ%trmﬁ)’ub? fed &0 dlsﬁ'”ﬁtﬂprb% aaﬂé@gethewthé@%hm@m&aﬁk@ﬂrﬁrﬁgwﬂ action

may conprise a |ight naphtha fraction conprising 04 - Cs isoparaffins. In
anot her enbodi nent, the naphtha containing fraction fed to al kylation unit
110 mayTheootefindsopzsaffinGekylatigarexctionsn alktylailmtumm ”Eﬂ'rbmdi beecdtalyzbd byapht ha

containing fraction fe al kylatjon unit 11 e a partial dra
0o eehidp it QRiabet, E(Bﬁt'%%élgvfdaqﬂiglagbmay &3 GPRSBRR RS out from
distil Ic?é's‘cﬂﬁeél”ﬁ'eFeulr%Q% | ne fgé ?Spd%e?ﬁqéldaapﬁ%t é?{erélh%rmtl%%%‘énw@%“ Fon,

distillate may be o romdis at’i on n|t 0 as a mmjor pfoduct,
t oget hdn ani ethbadinnd ihegbyicrionist cdaiyehmaqfcmWr&ehacbioMummate i@mic

ot | TG i e tal S Tp8e P slbian coREREi8a PTG A eaAuBE pERRlES. be ' °
recycl egmchQastWrﬂwml@@Hm@r@ﬂlémﬁmha@ mgwemocﬁmeht Qn@bafw!;t rﬂ@{@?d

product. Figure 3B represents a schene for an ionic |iquid cat aI yzed
al kyl atmay cpmpeise @ Gsriig akylanende, gueh asisbulyt chipage on okl ¢bleriigdr ocar bon
streans, according to another enbodi nent of the present invention. As shown
in Figure 3B, a Fischer-Tropsch hydrocarbon al kyl ati on system 20" may

i ncl udeTre fdagedr(s) Bhdpssie Insmrd tatalyst within &Rylation ohmﬂno rﬁz(h;y bevigorbusipi t 100,
an al kyl ation unit 110, a hydrocrackin '[gFunl t 120, and Istillation unit
130, suBRedrie pa@mg»tea@oraia%thp&t@twen @eéh@@”fyd)atrqngrerp@eg% allydatign

nmbod be fed
Co ot en LG ey Sy CRSEIAEIONE flg ¥ LoRARERa S BRI °%: | Fons
t o prophdseawhetaih itime bydnwbmmgmsmmepmnamseaahIeastmn&salhgamprorductmr e
olefin ubstanti.ally as, des bed with re ncet ure 2.
Ther eahar Skl Redanic b GpUaHTALP SRR L andye YPEFARRT 110 10
rpggf:'t f'opﬂw:és% Vidl al @AIGstR b EarbBh &leyaroP! Bk %Hb@ﬂ?%ﬁérﬁald‘th@' Hp4réédrBBn
and ionic liquid catalyst phases may be allowed to settle under gravity, by using a

coalescer, or by a combination thereof. The use of coalescers for liquid-liquid
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In the enbodi nent of Figure 3B, the first Fischer-Tropsch derived

hydr ocarbon stream may conprise a 08- Fischer-Tropsch condensate, while the
second Fiwonerziisaissch deri ved hydrocarbon stream nmay coRpTitGse01a/00360

Fi scher-Tropsch condensate and Fi scher-Tropsch derived wax. The process of

Fi gure 3B be perforned substanti all scri bhed herei nabove with

Fef or orREBoE ARG LR MU TeR 9o Hab ieaah TS duct - React i on
condi t i PHOHBD8OOAT CthbidistiSs fatatiad isshkyipatated byleferbAcd Rerdigh &8 ubi ity
of hydrocarbons in ionic |iquids, hydrocarbon conversion reactions in ionic
| i qui denttirglyl udi ng i soparaffin-olefin alkylation reactions) are generally

bi phasi ¢ and occur at the interface in the liquid state. The vol une of
ionic liquid catalyst in the reactor may be generally in the range from

about IFigore’SA Yopregen@ndlsersarae fior drf pmicquid cAtdlprdrlalk@ation pradeesalsing

Vi gorous m xi ng ée. ﬂ ,_Stirring or Venturi nozzle dispensing) is used to
ensur e 3BbERItw At Bischeet iprsehidesived Aydeserasbam atrea@si 8a¢Qrdingqianatheral yst .

WO 201 : ' - t |1

' the ¢ PGATERE R ARG OO Ap SAbb R FiTRA s ER B TR SBR L .Y

of ten fhyonocdrboh aBfation shéfdm Zlhmay dacitids afFfiscsarr Bropesh bgnthesishumitr@0)ge from
at nospheri c gres,sure to aggﬁt 30

, O psi. Typjcally, the reactor _pressure is
suf f i ci®&hPlefip eREERMEREUPE PR &'kY, tmym?ﬁm,@ BYA(oEracking lél“é%%&tqr}ijea of
react arf;syipi heitr tey : } . f cond

r3|§t|IFaﬂ8F1 Uit 1|%|@)C %ntﬁ@éﬁ g;%tee(gf@éé)%)l B%g&?ntdn E@%ﬁgﬂf ?@b;ﬁggh il S

to hours, and usually om a mn to to al kyl ation
uni t 110r hisgher-drabehdrydraagrbomakinthesisetis is well knowatindhegarterladd y in t he

f t 1 10 typically f bout 2 tq .50, d oft
From alaRUSIdrom Fiskeritsaeen eSS urtier B B8 &Rrarote 188 1 23parat 1 ns
Wi th olehiéred Setfbl8GMASRY, ad Al $ATFBI Snd 58cERIPRBhYr- PspseRérived. Pat. No.
7,432,408 to Tinken et al., the disclosure of which is incorporated by

r ef er erfyglroearepn sireamss laribe esiipdimenhoichiguiadddthedistlt iseherofropskly| at i on

apent . Tsrasiebl Bleat] ARl e HiBe G M TRt B a8 WG £ on o
t he i ordegohd Fischep!Tregsdrlydrech@dntfireant aicd) ssrhpris FrRehst-Taspsehiyax. not
shown) for regeneration of the ionic liquid catalyst. Processes for the

regeneration of ionic liquid catalyst during ionic |liquid catal yzed

hydr oc : f i i | ature
(Yoo C TR E PIAER TR RAYEARRE RGeS s8EM By b BRE SosldrB 2 002
of y\hihcxiuemrtiti?s'; oéoxygm&ttmiir:b%ddiwref)ceoleénmekmi@Ii@qmidtdaeénzlystemmiay bey). d eLi n
enri chment of oxygenated. rocar bon strea i gure represents a schene
for ol et R ol P reenares tadhe Jres nlh oy GrbOaBeR A
accordi t i i _ng
oxygenat 8bﬁ?/%r@orﬁ§f§§nre§{0rv gg%ﬁﬁggdf%ﬁg%npl gf tgé]ggg?hllzéle@gﬁer - TSngpsch
condendytdrocarban Glreantinsaédn eMricpsent wuhtied taprovidenanolafimbettionedt , t he

oxygenat e, _contai ning _hydrgcarbon str , .C rise fromabout 10 to 60
ot oo nrScthah BB ST oAt J(T0R B RS S RIPERBPY of or ence
t o Fi gustReatn nidyethé geﬁﬁﬂ’m@@ 8Bbstabfially d98eSEbetiEIEINSRitR Feferett@ndtMgure
dehydration uni't 102. Oxygenate dehydration unit 102 may include a

dehydr ail@fia-.cat al yst. Oxygenate dehydration unit 102 may al so be referred
to herein as a dehydration zone. In an enbodi nent, a process for treating
an oxygenate

The olefin enriched hydrocarbon stream may be fed to alkylation unit 110. In an

embodiment, the alkylation reaction may be performed by contacting the olefins with
isoparaffins in alkylation unit 110 in the presence of an ionic liquid catalyst to provide
alkylate product. In an embodiment, the olefin enriched hydrocarbon stream may be
fed to alkylation unit 110 together (e.g., concurrently) with LPG from Fischer-Tropsch
unit 80. LPG from Fischer-Tropsch unit 80 may represent a third Fischer-Tropsch

derived hydrocarbon stream comprising at least one C3 — C4 olefin, which may be

alkylated with isoparaffins in alkylation unit 110 to provide additional alkylate product.
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WO 2012/ 087384PCT/ US2011/ 046900 cont ai ni ng hydrocarbon stream nmay conpri se
dehydrating the oxygenates by contacting the oxygenate containing

hydr ocar bwo 28tvm8z3sdwi t h t he dehydrati on catal yst in thePd&hisdeiaoseno zone
under dehydration conditions. In an enbodi nent, the oxygenates present in

the of CHi AL e BB OB e BURRaN biE 1@@"89'05%}@?%%?&%“@%%@%%ﬁ5? vg
hydr ocaﬁssya.aﬁtergaguwetbhnémﬁesieey&rbw e pRbBLY SHith! rRféreAYs 88 Frjurehef i n

enri ched hydrocarbon stream I[n an enbodi ment, the dehydration catal yst may
be selected fromthe group consisting of alum na and anorphous

a1 umi nd e dBoe b, e aRETR L F sl Pr e Bhlk o Ral bibrig e ™ o

phosphahisroah@fingte ibhiediguie, RebEtsmtomaitibhd foriionTt ligaidl datanzenalegipnbi nat i ons
t hereof. I n another sub-enbodi nent, the dehydration catal yst magh conpri se

anor pho#ePay ﬁﬁlrb%{k)ﬂﬁ[@ﬁ‘ AEE depathos hefembe@%wéﬁ@o@&gatg@@p ppReRtAEN]r oup

f.
Con ! BBl BOFRIRE vy B85 Cond IR M VRS LR 15138 B cfitldd Um
oxygenabeshibié ofsfin aligoamarizationn Wlhnte oatyigEingbednd ygrtbeanband sisreeaom-nay

includ a,te e u |nt e range from ahout 300F to 78 a pressure in
the ra @%"?98 ﬁip;ﬁ)g'ﬁlﬁe?"kbfalt'en be Jayseq &t e%ﬁ?rb?el‘?cfg 0 hour | y space

vel oci td{ h%?%)at.{)ﬁ% ih&HeSsin tﬁ@?el%ﬁ@@%ﬁdtﬂ%@@@‘étataﬂ% (ég;h,ﬁ? 185é'#‘2§'¥vth

still er re nce to gure , fin enrich
treatlﬁgﬂua)mu@bﬂahoednﬁﬁdﬂocarbon stream nay optionally further include
one or nore of an oxygenate extraction unit 104, an oxygenate adsorption
unit 106, and a second distillation unit 108. In an enbodi nent, the

treat Nefie S&coHdy Mé&iﬂ&ﬂ'ﬁﬁo‘bgcﬂi‘)d@Fl9§@h9@#bo‘éF6&ﬁ§ﬂr@é}ﬁQé@ NébrhridiRg ARs.esent
invention may optionally include the use of enate extraction unit 104

for extW@?@tmagb@rfe@vé@hV@\@Cfafd(lﬂQ/dlﬁlbdaelﬁ@ﬁr@tld%a Yarecragkedhpasigt hreanum

an enben eHeRs  RE HIBRGE R e elie! DK R A e 1™

opt i onahhy beutidiesd tontedreteas ariititlbiengnridrediydirocacked peddunmwet h an
adsorbent in oxy enate adsorptl on unit 106, whereby residual oxygenates

and/ or GM%H lgfe AakjC BLAe ProdumOTaUee fad Iodistitasianeril 830t 1Bfh t he
hydr ocagifg jﬁrbﬁﬁ{:‘? mh? a?s&b@fé‘c{‘??Bfi«'?é[Eﬂé tiorh Dﬁut"‘\%q fllaﬂ@ﬁ( uRRMBp! se a

nol ecul ar’ si such’as zeol olites an ecul ar sieves are

wel | kriogethien (¢.be cantulreetty) ity thexdistillate edeohed bydrocrdakddgirodadt. Separ at i on
and Catalysis, By Santi Kul prathipanja, Pub. WIley-VCH 2010). In an
enbodi nent, the hydrocarbon stream nmay be fed to adsorption unit 106 from

Oxygen%é‘co‘?&h %ta'noe& tbft%%‘linstéhg]%@ﬁgrﬁ{edd a&%ﬁﬁb&iﬁk}ﬁh@?éﬁ ‘ﬁ#lh n Un't 104

my be om tte or ass ocar on st
adsor ptfraptionrmay beaseﬁara;ed Ve dlsbhtat@@hwr 830, candmmetnap(mma mntye“tln@not her

nbodi f th |
opt 1 ondlAgoRAPRNaISS, s focie AMGRtesh i 4B 1 2 mSeirent JBe habhthe™
non- | i rdnitdlgingPaadion. méﬁ@@ﬁ@)rléb%tIidHtNabﬁfhdJﬂ'r‘éétloho&ﬁfBNsﬁgOASBG to renove a

heavy fraction fromthe hydrocarbon streamprior to ionic liquid catal yzed
al kyl atisepargfinsed8 @nodiertanabediaeahithe maphthaoeentaining fraction fed to

alkylation unit 110 may comprise Cs — Cg isoparaffins. In another embodiment, the
naphtha containing fraction fed to alkylation unit 110 may comprise a partial draw
from each of a Cs — Cg naphtha cut and a C4 — Cglight naphtha cut from distillation
unit 130.

According to an aspect of the instant invention, distillate may be obtained from
distillation unit 130 as a major product, together with a relatively minor amount of
naphtha product. In an embodiment, an LPG product and a bottoms fraction may
also be separated via distillation unit 130. In a sub-embodiment, the bottoms fraction
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Hydr odechl orination of ionic liquid catalyzed al kyl ati on products In an
enbodi nent of the present invention, the products fromionic liquid

cat al yzedweal2rip/esrisen nay typically conprise one or norePoRlusgenaysedo
conmponents, and may have an organic chloride content generally in the range

and of 1B PRARFETBAL0 BAFOSEANS BBbE% e Aribed TRylibteskedn pr bduct
of proggeggst, of the present invention, e.g., distillate fuel, may be

hydr odechl ori nated by contact with a hydrodechlorination catalyst in the
presence of hydrogen under hydrodechl orination conditions to provide one or

or oduct Ot ol TeReaot e et AP AL ETIG S RGA60p B D AReBReBg, ar e
di scl osegiurdlitg oFFRehEr-Aesiseneferived Padrodipbbn eathorR, &6cdraingNe. arbihé47, 313
entitled Hydrodechl orination of ionic |iquid-derived hydrocarbon groducts,

the di MbRiMensOf e RIeSEat iNNEBYYbr A8 SAOWY iR &igyrentte ankisehar-iFpasc

entiret ' r ; a | i Red Wi th
F oat ur dYFEPRAAIKERION SRt 20 MARNLEKE £RANLERIAT RS 86, St en:
i nvent ihamol'eﬁn autdchment Loit t1BOsen emyf]aiidmanﬁm Hhechydroatdckindastt wdarmrb ? shown
as such, . Numerous variations on the present invention na e possible in
i ght dHistillaliop #ahi30y SUBRLeBHAIbeRS H@%@_ﬁrﬁd Wi r%@femeetp}r'gwé&-r 1 86, t hat

Wi thi n dhgoBRRIE Pirst h%éhek-h?@bsg%s%rﬁxgggwdr@@arbaﬁ%_ b EbLRdbact | ced

ot herw se than as specificall or exenplified retn. WHAT IS
CLAI VEDI&f®) endehraehtylirst 100 mainaess, urenmiéfsi enrichment canditpnswodirogde fi r st

Fi scher-TrloPsch .dﬁri }qeg g%dcrﬁ)ca&bon st ream corrgri Si ng ?Ifefi ns; b)

provi diHGP5 8 EOHHRCENYLIRCAIBATL PN FOMRIENH9BY OE BE RN &8 conpri si ng

Wax;, substantially as described with reference to Figure 2. Thereafter, the olefin enriched
stream may be fed to alkylation unit 110 to participate in ionic liquid catalyzed olefin-
isoparaffin alkylation reactions.

In the embodiment of Figure 3B, the first Fischer-Tropsch derived hydrocarbon
stream may comprise a Cg. Fischer-Tropsch condensate, while the second Fischer-
Tropsch derived hydrocarbon stream may comprise a Co: Fischer-Tropsch
condensate and Fischer-Tropsch derived wax. The process of Figure 3B may be
performed substantially as described hereinabove with reference to Figure 3A to
provide distillate as a major product.

Reaction conditions for ionic liguid catalyzed alkylation

Due to the low solubility of hydrocarbons in ionic liquids, hydrocarbon conversion
reactions in ionic liquids (including isoparaffin-olefin alkylation reactions) are
generally biphasic and occur at the interface in the liquid state. The volume of ionic
liquid catalyst in the reactor may be generally in the range from about 1 to 70 vol%,
and usually from about 4 to 50 vol%. Generally, vigorous mixing (e.g., stirring or
Venturi nozzle dispensing) is used to ensure good contact between the reactants
and the ionic liquid catalyst.
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c) contacting the second Fischer-Tropsch derived hydrocarbon streamw th a

hydr ocracki ng catal yst in a hydrocracki ng zone under hydrocracki ng

condi ti orsonRo18esside a distillate enriched hydrocracke@Cpsaduain4€0mpri si ng
i soparaffins; and d) contacting the olefins with the isoparaffins in

an al kylation,zone under al kylation conditions in the pre ce, of _an ionic
1 qui o EIR SAFUPN aMBP I aK o 4STSEED B BadERos BRET pabig ropedtiEn S0 vol %
Q@ - CZ’@q_i@bW frbPasout B0TP 8o M 0eR SenREREN floRPabSUtERF T 40nhempiehebberfi r st
Fi scher-Tropsch derived hydrocarbon stream conprises a Fischer-Tropsch

condensesswerpay beng thxiangedrers, atenegpherc prassussstof apauisl000dghr i ses:

ey dr SRS el e R s LRt R B S LR i PR g
condi t i ResidéscetiMeéi dieeadtantissihitie egddtioNedyHEhepgIBr B M Bierraage fdndavibar ei n
step d) conprises: f) feeding the olefin enriched hydrocarbon streamto the

al kyl atSesAndsfhours, angaisgat 951 akdrlip myntte 68 minm fihe {Gagsdpltatian r st

Fi scher,: | ; : St ' ' r-Tropsch
condenaV P ey REliE T dE LR lora haaE RSt R, i ten B JOHT,

Fi sgherab'fnmpstom Oﬂlﬁrrioredyﬂiiyaltwkambzébmﬁarteeﬁﬂl, endwifi%a‘sora dBout Eitecﬁﬁ)er'Fﬁcllér opsch
condensate., 5, The process, accaording.to claim_1, wherein the secon

Fi ScheroTEJauithoalavzbe TRl BoRATS e aHkt G{QF'H%HS\jAQ@ﬁ‘Bﬁ?Qeg’T&X@:@P'e, |

Fi scherip Egﬁﬁﬁ&ﬂxca%@%%%%.%-. Pa$: NE[h?,4Bg,%‘85t6 Tarken it B8, e Gsabsurk oiherein

t he second Fi scher-Tropsch derived hydrocarbon stream consists essentially
of Fi sokeichTs meswiordied werkfereace herein in its entirety.

With continued operation of alkylation unit 110, the ionic liquid catalyst may become
partially deactivated or spent. In order to maintain the catalytic activity, at least a
portion of the ionic liquid phase may be fed to a catalyst regeneration unit (not
shown) for regeneration of the ionic liquid catalyst. Processes for the regeneration of
ionic liquid catalyst during ionic liquid catalyzed hydrocarbon conversion processes
are disclosed in the patent literature (see, for example, U.S. Pat. Nos. 7,732,364 and
7,674,739, the disclosures of which are incorporated by reference herein in their
entirety).

Olefin enrichment of oxygenated hydrocarbon streams

Figure 2 represents a scheme for olefin enrichment of an oxygenate containing
hydrocarbon feed, according to an aspect of processes of the present invention. The
oxygenated hydrocarbon stream may be, for example, a Cs. Fischer-Tropsch
condensate or a Cqg- Fischer-Tropsch condensate. In an embodiment, the
oxygenate containing hydrocarbon stream may comprise from about 10 to 60 wt%

olefins and from about 1 to 15 wt% oxygenates.

With further reference to Figure 2, olefin enrichment unit 100 may comprise an
oxygenate dehydration unit 102. Oxygenate dehydration unit 102 may include a
dehydration catalyst. Oxygenate dehydration unit 102 may also be referred to herein
as a dehydration zone. In an embodiment, a process for treating an oxygenate

11



WO 2012/ 087384PCT/ US2011/ 046900 7. The process according to claim1, wherein
the ionic liquid catalyst conprises a chloroalumnate ionic liquid. 8.The
process awoartiesgssto claim l, wherein the ionic |iquid earalSgslt/o¢enpri ses
N but yl pyri di ni um heptachl orodi alum nate ionic liquid. 9.The process
accordin wherein the a lons are cted to

t.o. cl ai 1 | kyl at i ndi |
Cont b covaining BidfcarePl SkEpB Y FormRs dbeEatg e PR et i m

furt hercd%@éﬂ?fngfsthégjxe/genate DhtdifRE M@ré&beh StiebhPivith @é beRpsrahydr ocr acked
product to a distillation unit; J separating a naphtha containing fraction
er dehydration conditions. In an embodiment,

f rom t reatalystinithediebydratipn ;zoaadin
the oxygenates present in the oxygenated hydrocarbon stream may comprise
predominantly alcohols, and the alcohols may be converted to olefins by contacting
the oxygenated hydrocarbon stream with the dehydration catalyst to provide an

olefin enriched hydrocarbon stream.

In an embodiment, the dehydration catalyst may be selected from the group
consisting of alumina and amorphous silica-alumina. In a sub-embodiment, the
dehydration catalyst may comprise alumina doped with an element selected from the
group consisting of phosphorus, boron, fluorine, zirconium, titanium, gallium, and
combinations thereof. In another sub-embodiment, the dehydration catalyst may
comprise amorphous silica-alumina doped with an element selected from the group
consisting of phosphorus, boron, fluorine, zirconium, titanium, gallium, and

combinations thereof.

The dehydration conditions for dehydrating oxygenates, e.g., alkanols, in the
oxygenated hydrocarbon stream may include a temperature in the range from about
300°F to 780°F, a pressure in the range from atmospheric to about 2000 psig, and a

liquid hourly space velocity (LHSV) feed rate in the range from about 0.1 to 50 hr'.

With still further reference to Figure 2, olefin enrichment unit 100 for treating an
oxygenated hydrocarbon stream may optionally further include one or more of an
oxygenate extraction unit 104, an oxygenate adsorption unit 106, and a second
distillation unit 108. In an embodiment, the treatment of an oxygenated hydrocarbon
stream according to the present invention may optionally include the use of
oxygenate extraction unit 104 for extracting or washing the hydrocarbon stream with
an aqueous medium, whereby residual oxygenates may be removed from the

hydrocarbon stream.

In an embodiment, an olefin enrichment process of the present invention may
optionally further include contacting the hydrocarbon stream with an adsorbent in

oxygenate adsorption unit 106, whereby residual oxygenates and/or water may be

12



1) concurrently with step f), feeding the naphtha containing fraction to
the al kyl ati on zone. 11. The process according to claim 10, wherein the
napht ha cwotaiznsmg4f racti on conprises 04- 05 isoparaffi RET/UB201TI0e69p0 OCcess
according to cl ai m 10, wherein the naphtha containing fract i on conpri ses

05- 05 iso ff| gcess ccor n cl further

compr 1 Sefged trom s nydiabAtdi e Hasd-DerBpodintal Feciasorieriifar ocar bon

str eamwgéa Réblééulbegiste AR N0 zecﬂfﬂe Qbﬁf | Z50li®8and molediilacHiBges BRI 1 Y

with step i), feeding the third Fischer- -Tropsch derived hydrocarbon stream

to the \mlkmwn tmtheoaré (seps famexample e£€oliies it Hidngtriah Separationzandiher ei n t he

S CRENELs BAssanABrA b B8 ARGV FT05 Oah hioddiAeR e
hydrocarbon stream may be fed to adsorption unit 106 from oxygenate extraction

unit 104. Alternatively, oxygenate extraction unit 104 may be omitted or bypassed,
and the hydrocarbon stream may be fed to adsorption unit 106 directly from
dehydration unit 102.

In yet another embodiment of the present invention, olefin enrichment unit 100 may
optionally further include a second distillation unit 108. As a non-limiting example,
second distillation unit 108 may be used to remove a heavy fraction from the
hydrocarbon stream prior to ionic liquid catalyzed alkylation processes of the present

invention.

Hydrodechlorination of ionic liquid catalyzed alkylation products

In an embodiment of the present invention, the products from ionic liquid catalyzed
alkylation may typically comprise one or more halogenated components, and may
have an organic chloride content generally in the range from about 50 ppm to 5000
ppm, typically from about 100 ppm to 4000 ppm, and often from about 200 ppm to
2000 ppm. Chlorinated hydrocarbon products of processes of the present invention,
e.g., distillate fuel, may be hydrodechlorinated by contact with a hydrodechlorination
catalyst in the presence of hydrogen under hydrodechlorination conditions to provide
one or more dechlorinated hydrocarbon products. The hydrodechlorination of
products from ionic liquid catalyzed hydrocarbon conversion processes are disclosed
in commonly assigned US Pat. Application Serial No. 12/847,313 entitled
Hydrodechlorination of ionic liquid-derived hydrocarbon products, the disclosure of

which is incorporated by reference herein in its entirety.
Certain features of the various embodiments may be combined with features of other

embodiments to provide further embodiments of the present invention in addition to

those embodiments specifically described or shown as such.

13



15. The process according to claim 10, further conprising: |) concurrently
with step g), feeding the al kylate product to the distillation unit. 16. The
process awoapwiusgssto cl aim 15, further conprising: WO PCT/US2011/046900

2012/ 087384PCT/ US2011/ 046900 nm) providing a distillate product via the

distill.at t 7. Th d | 10, .f h
Comnr 1 N8R Nariayofs b B e s RN Rieni By bRaTseIe &1 Mt 18 o unit 1o

the hYQéQ@rﬁlﬁﬁgdégchbeherb%.Aﬁ iiHeyétd ORdSBsREthat GARAT thel Stpe of the
following claims, the invention may be practiced otherwise than as specifically

described or exemplified herein.
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a) treating a first Fischer-Tropsch derived hydrocarbon streamin an olefin
enri chnment zone under ol efin enrichnment conditions to provide an olefin
enri ched Woapo®risen stream conpri sing one or nore ol ef PAT[US2011/046906))
contacting a second Fischer-Tropsch derived hydrocarbon streamwith a

hydr ocr, i | yst . 4.n a hydrocracki ng zone under hydrocracking

condi ti ‘distillate enriched hydrocracked product; c)
feeding the distillate enriched hydrocracked product to a distillation
unit; d) separating a naphtha containing fraction via the

di sti | I'at i orAualkylatendrecess, kempdisidia cont ai ni ng fraction conpri ses one or

nor e i soparaf\fins... , ) f | the. t c I NI ion to an
al kyl ati on rpé?wdlng a f'@ﬁ%@ﬁiﬁ?¢@%ﬁ @er\'/\\ﬁrét%ﬁwys({? §%arg>%%|n%gﬁ? ﬁé’hgﬁémgl efin
enri cheglefingdr ocarbon streamto the al kyl ati on zone, g) contacting
the one or nore isoparaffins wth the one or nore ol efins under al kyl ati on
condi ti ons i RrAWAEIOS PaEPFhFissher-T ePRseh \Hebued mydrasarber skeaduct ; and

h) con At ith step c), feeding the al kylate product to the

distil chedl)[nﬁoh ”h%},\)téﬂx 19. The process according to claim 18, further

conpri si ng: c) contadtingtbhesecomd Fischer-Thopschdrivedfraeidbcayban streach with a

Fi scher - Tropsch derived hydrocarbon streamto the al kyl ati on,zone, wherein
the fi rfE‘tdF‘PIF@EIHBQ-C?F%b%td'H r%@"ﬁ%ﬂ&@&r%ri‘ﬁ/ﬂ&ﬁw g FPagitions to

Fi schers 8(iaRSL GishiIRate ervidh&d hlBR PR b Eeﬂlﬁ‘drﬁ L ARIAMRS, rocarbon
st reampcrorrlpri selss I(F:)éilschelr - Tropsch wax, ang t he t%@ﬁgﬁ@%ﬁ%rl-%%@ch derived
hydr ocar bon djtaopéamtiogripe iosafis| witfutifel isdpprtffing iean glagla{ioPEpne under

alkylation conditions in the presence of an ionic liquid catalyst to provide an alkylate

product comprising more than 50 vol% Cg — Cys distillate.

2. The process according to claim 1, wherein the first Fischer-Tropsch derived
hydrocarbon stream comprises a Fischer-Tropsch condensate comprising
oxygenates, and the process further comprises:

e) contacting the first Fischer-Tropsch derived hydrocarbon stream with a
dehydration catalyst in a dehydration zone under oxygenate dehydrating conditions
to provide an olefin enriched hydrocarbon stream; and wherein step d) comprises:

f) feeding the olefin enriched hydrocarbon stream to the alkylation zone.

3. The process according to claim 1, wherein the first Fischer-Tropsch derived
hydrocarbon stream comprises a Cqs. Fischer-Tropsch condensate.

4. The process according to claim 1, wherein the first Fischer-Tropsch derived
hydrocarbon stream comprises a Cs. Fischer-Tropsch condensate.

5. The process according to claim 1, wherein the second Fischer-Tropsch
derived hydrocarbon stream further comprises a Co. Fischer-Tropsch condensate.

6. The process according to claim 1, wherein the second Fischer-Tropsch

derived hydrocarbon stream consists essentially of Fischer-Tropsch derived wax.
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20. An ionic liquid catalyzed al kyl ati on process for distillate production

froma plurality of Fischer-Tropsch derived hydrocarbon streans, the

process cwsopoizismgs WO 2012/ 087384PCT/ US2011/ 046900 PCT/US2)11/046@80 i ng a

first Fischer-Tropsch derived hydrocarbon stream conprising condensate in

an olefin engichnent zone under ol efin enrichnent con&ﬂigt'?ni to provide an
ptéayg.f SoMlises

ol ef i n ‘enri cHEIPIAFEPDESFHGNS IO aim Lo WRPTER Hif e ligui

b) contaghbRBIGMFRES BhiETi§GhEr - Tropsch derived hydrocarbon stream
conprising wax with a hydrocracking catalyst in a hydrocracki ng zone under

hydrocracking conditions to provide a distillate enriched hydrocracked

D Gt 91 ac /1P eSS BELORIID daBhy. kG S M SR E R AP 8 o 1 s
the di sqipukypyradiniuni heptabelopodialubenat@nbiigaigaent ai ning fraction conprises at
| east one 04 - 08 isoparaffin; e) feeding the naphtha contai ning

fraction to an al kyl ati on zone; f) concurrently with step e),

f eedi ngy t he #|¢hiReELEENRThJ UG PRReiA FUMLAGIAtBR BhtikloAbie zone:

selected to inhibit olefin oligomerization.

10.  The process according to claim 2, further comprising:
g) feeding the distillate enriched hydrocracked product to a distillation unit;
h) separating a naphtha containing fraction from the distillation unit; and
i) concurrently with step f), feeding the naphtha containing fraction to the

alkylation zone.

11.  The process according to claim 10, wherein the naphtha containing fraction

comprises C4 - Cg isoparaffins.

12.  The process according to claim 10, wherein the naphtha containing fraction

comprises Cs - Cg isoparaffins.

13.  The process according to claim 10, further comprising:

j) providing a third Fischer-Tropsch derived hydrocarbon stream comprising at
least one C3z — C4 olefin; and

k) concurrently with step i), feeding the third Fischer-Tropsch derived

hydrocarbon stream to the alkylation zone.

14.  The process according to claim 13, wherein the third Fischer-Tropsch derived

hydrocarbon stream comprises liquefied petroleum gas (LPG).

15.  The process according to claim 10, further comprising:
I) concurrently with step g), feeding the alkylate product to the distillation unit.

16.  The process according to claim 15, further comprising:
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g) concurrently with step f), feeding a third Fischer-Tropsch derived

hydr ocar bon stream conprising at | east one 03 - 04 olefin to the al kyl ati on
zone; WO 2012)y08c3sat act i ng t he napht ha contai ni ng fract iPGm/UsRe1M/0849€0 Ol ef i n
enriched hydrocarbon stream and the third Fi scher-Tropsch derived

hyd b m.in _the. f Lonic liquid catalyst d
) ky a1 on CBRBRVARE 2 Gisu RS Bt s ieoRE sitlefien bANLi o an 31 kyl at e

product ; i) concurrently with step c), feeding the al kyl ate product
to the distillation unit, wherein the al kylate product conprises nore than
50 vol %09 -Theperogess actendig tenelaim 10, furfher goarigingg a di still ate product

via the di Str%)'r'e%%ll%rd auBJ)tItOms fraction from the distillation unit to the hydrocracking

zone.

18.  An alkylation process, comprising:

a) treating a first Fischer-Tropsch derived hydrocarbon stream in an olefin
enrichment zone under olefin enrichment conditions to provide an olefin enriched
hydrocarbon stream comprising one or more olefins;

b) contacting a second Fischer-Tropsch derived hydrocarbon stream with a
hydrocracking catalyst in a hydrocracking zone under hydrocracking conditions to
provide a distillate enriched hydrocracked product;

c) feeding the distillate enriched hydrocracked product to a distillation unit;

d) separating a naphtha containing fraction via the distillation unit, wherein the
naphtha containing fraction comprises one or more isoparaffins;

e) feeding the naphtha containing fraction to an alkylation zone;

f) concurrently with step e), feeding the olefin enriched hydrocarbon stream to
the alkylation zone;

g) contacting the one or more isoparaffins with the one or more olefins under
alkylation conditions in the alkylation zone to provide an alkylate product; and

h) concurrently with step c), feeding the alkylate product to the distillation unit.

19.  The process according to claim 18, further comprising:

i) concurrently with step f), feeding a third Fischer-Tropsch derived
hydrocarbon stream to the alkylation zone, wherein the first Fischer-Tropsch derived
hydrocarbon stream comprises a Fischer-Tropsch condensate, the second Fischer-
Tropsch derived hydrocarbon stream comprises Fischer-Tropsch wax, and the third
Fischer-Tropsch derived hydrocarbon stream comprises liquefied petroleum gas
(LPG).

20. Anionic liquid catalyzed alkylation process for distillate production from a
plurality of Fischer-Tropsch derived hydrocarbon streams, the process comprising:
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a) treating a first Fischer-Tropsch derived hydrocarbon stream comprising
condensate in an olefin enrichment zone under olefin enrichment conditions to
provide an olefin enriched hydrocarbon stream comprising one or more olefins;

b) contacting a second Fischer-Tropsch derived hydrocarbon stream
comprising wax with a hydrocracking catalyst in a hydrocracking zone under
hydrocracking conditions to provide a distillate enriched hydrocracked product;

c) feeding the distillate enriched hydrocracked product to a distillation unit;

d) separating a naphtha containing fraction via the distillation unit, wherein the
naphtha containing fraction comprises at least one C4 - Cg isoparaffin;

e) feeding the naphtha containing fraction to an alkylation zone;

f) concurrently with step e), feeding the olefin enriched hydrocarbon stream to
the alkylation zone;

g) concurrently with step f), feeding a third Fischer-Tropsch derived
hydrocarbon stream comprising at least one Cs — C4 olefin to the alkylation zone;

h) contacting the naphtha containing fraction with the olefin enriched
hydrocarbon stream and the third Fischer-Tropsch derived hydrocarbon stream in
the presence of an ionic liquid catalyst under alkylation conditions in the alkylation
zone to provide an alkylate product;

i) concurrently with step c), feeding the alkylate product to the distillation unit,
wherein the alkylate product comprises more than 50 vol% Cg — Cys distillate; and

j) providing a distillate product via the distillation unit.
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