HYDRODECHLORI NATI ON OF | ONI C LI QUI D- DERI VED HYDROCARBON PRODUCTS TECHNI CAL
FI ELD The present invention relates to hydrodechlorination of ionic |iquid,
derived hydnoranbi2a products. BACKGROUND The conver si onPoy/usediiio319§9
industries of light paraffins and light olefins to nore val uable cuts has
been acconplished by the al kylation of paraffins with olefins and by the
pol yneri zation of ol efins. Such processes, which have been used since the
1940s, contipygrbeHrendiken by dhelrcr easbngrdemandvigiodighogqual ity and
cl ean burni ng high-octane gasol 1 neg, Ghsty Iate and Tubricating base oi
Conventional al kyl ation processes use vast quantities of H2SO4 or HF as
catal yst. The quest for an alternative catalytic systemto replace the
conventional catal ysts has been researched by various groups in both
academ ¢ and industrial instituflEQRNICMREGEEInatel y, thus far, no viable
repl acenent to the conventional processes has been commercialized, .
Recently there has been considerable interest in netal halide ionic liquid
cat al yst sThagreaddt érvaatdnvelgict ® lydndenddrondgdn datrad ystisderAsd Aydrexdnpl e, t he
ionic |I%y%9 catal yzed al kyl ation of isoparaffins with olefins is disclosed
in US 7,432,408 to Tinken et al. U S. Pat. No. 7,572,943 to

El omari et al. dlscloses the ionic quuid catal yzed ol i goneri zati on of

ol efins and the al kyl ati on of th §§h§§ ol igoners(s) with isoparaffins
to produce al kyl ated ol efin ollg "-mm"~ m%resence of HCl as a co-catal yst
with an ionic liquid provides an |ncreased Ievel of catalytic activity,
for exanple as disclosed by the '408 patent. y anhydrous W or
organi ¢ CRFSPTEB TRy Tbé“w&ﬁf‘ﬁéa ohEH Pﬁiﬁg‘f’i‘*d‘ﬁff t&éhif’&ﬂ PHofEEY %db&t 4 n the

desired lxgyglen@fcoaptidlod bl ereatityitiioh Yot pRLHSEL 8. bloMhd 3d (5 80 ddiySacrBaton
Nos. 7,495, 144 to Elomari., and 7,531,707 to Harris et al.). Wen organic

chl ori de o glfigeduchgroptesscabichbaicystn Hre B | GWSceiivisi 8 be Oy be

formed i nusShtdasgdd dehBnd RRELAT WQH{&Q&J&Q%uﬂ%ﬁﬁggﬁﬁﬁgﬁ<QQﬁM§ Sd@ReRROCESS.
Hydr ocar bon product(s) of ionic 1iquid catalyzeéd hydrocarbon conversi ons,

such as akkighiétedasroitli stillate or base oil, typically contain substantia
anounts of organic chloride conponents that are produced during the
reaction. The renoval of organic chloride conponents from such hydrocarbon
product(§¥mwa@0béa&ebﬁmambgﬂm@usr@v%mmmﬁheOfﬁﬁﬁaﬁﬁbﬁkeﬁmwmwaHMHWnﬁy-

products ur i [ j.on. | ug (§ Pat. No.
7.538, 25 rem giltt\%tgxr li??‘t mi. sy S?ttn‘t OI%IHS(%IJ&S (m‘?encti?gﬁ Cats iﬁgt P2R %%%%b%l}%-}f 4d by

ref er encevy hmt@tsrgrmm it i&t‘tef{mdmﬁt y)d industrial institutions. Unfortuwately, thus far, no

viable replacement to the conventional processes has been commercialized.

Recently there has been considerable interest in metal halide ionic hiquid catalysts as
aliernatives to conventional catalysts. As an example, the ionic hiquid catalyzed alkylation of
isoparaffing with olefins is disclosed in U.S, Pat. No. 7,432,408 to Timken ot al. U.S, Pat,
No. 7,572,943 to Elomari et al. discloses the ionic liquid catalyzed oligomerization of olefing
and the alkylation of the resulting oligomers(s) with isoparaftins to produce alkvlated olefin
oligomers. The presence of HCI as a co-catalyst with an ionic liquid provides an increased
level of catalytic activity, for example, as disclosed by the ‘408 patent. Typically, anhydrous
HCH or organic chloride may be combined with the ionic liquid feed to attain the desired level
of catalytic activity and selectivity (see, e.g., U.S. Pat. Nos.7,495,144 to Elomari, and
7,531,707 to Harris et al.), When organic chloride is used as the co-catalyst with the ionic

fiquid, HCL may be formed in sifi in the reactor during the hydrocarbon conversion process.



There is a need for processes for the efficient &chlorination of

hydr ocar bon products derived fromionic liquid catal yzed hydrocarbon
conver si oNoOnreratif2as. There is a further -need for the PERISa01108796ICI from
" hydrodechl orinati on of f-gas. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure | A
represents a schene for a conbi ned hydrocarbon conversion,

hydrodechl orination, and hydrogen chloride recovery- process, according to
an enbodifRica®bn gﬂ%d@«%%ﬁ@h HAVE RO AV BBl 8RHES BRLSs akpeieme for a
conbi ned hydrocar on conversion, hydrodechl orination, and hydrogen chloride
recover y BrBERES0r basedh dingy soaHbE R BT et BRI qipém i9F egEpftieavent i on;
Figure 21§P9M§n$éﬁid%%hhb&Qr&%h&¥ F%ﬁﬁﬁ%$%@ﬁ6¥hﬁ£QE%MQM@BQQ&PHs@&hﬂated

al kyl ate product, as cofpared with a chlorinated al kyl ate feed, according
to an entsodi hyereasen piveugicbiganbe ¢asvar, e @n fo aiRdenFihg drraagostiovsy aaind BICI

br eakt hr I ga t he
hydrodc.%ﬁ?ﬂ9§%%f§6%¥%§qg%q§?tﬂggggiggg%f €£?%pargﬁgg%mad§orﬁgﬁ% conpri si ng
zeol i t e 4Aiver SUNNBRY sTherpriegetit is imventiadhypeiovnddsrgr soessestfor t he

hydr odechl ori nati on of hydrocarbon products derived fromionic liquid

catal yzed hydrocarbon conversion reactions. The present invention also
providesimﬁmdessaﬁimqnmthsﬂed@vﬁmgmmﬁmmkhmmﬁmhﬁabmedmﬁmxmmdqu&ﬁhed

hydr odechh- ni na esent inv nt| rthe provi des an

e eor at dimparsssPedR e e e Ay st g Al o PR F B over y
prOCESS,1Mh@¢$bmﬁﬁfﬁmﬁh@io&ﬁ1%ﬁﬁﬁMﬁbEQ¢sfr0ﬁ1deChlOrlnatlon processes nay
be used as a catalyst pronoter for the ionic liquid catalyzed hydrocarbon
conversion reactions. According: to one aspect of the present invention
there is provided an integrated hydrocarbon conversion process conprising
contacting at |east one_h drocarbon reactantAmnth an ionic liquid catalyst
in a hydrocarbon conver &8 Fi U B BE R g3 nver si on conditions to
provi de at | east one hydrocarbon product conprising at |east one

hal ogenat ed conponent; and contacting the at |east one hydrocarbon product
With a hydretbt FrsrFHat FoAme A aicpabineh hdiecapios sene e h:rfij(@i»ke}gl@ﬁwﬁn

hydr odechor)atdh anioAanR:MaASE AL AdERRL OrchIAbD A0S t0 provi de:

i) a dechlorinated product, and i1) an off-gas conprising HCL, A first

chl ori de feshAt@nt of the at | east one hydrocarbon product may be greater
than 50 ppm the chloride content of the dechlorinated product is |ower
than the feed, to be |less than 50 ppm and typically |less than 10 ppm In
an enbomﬁﬁnﬁimae%gﬁessmmﬁéﬁvemvﬁbmeéh@mxpﬁmvkdeswamhyﬁr@@éﬂM®mﬁmﬁide
recovery g 5 | t L rbon. product
wich e hyg §%ﬁlg?¥%§% ils%(?]x%m a}%ﬁ%ﬁ LJ\%@% d%z}%u g}?&%}hr%’g{ﬁgﬁ‘ ?;9 nﬁn der
hydrodecMh&numatlon conditions to provide: |) an of f-gas conpr|5|ng HCl ,
and ii) a &chlorinated product; separating the &chlorinated product from
the off-gas; contacting the off-gas with an adsorbent under HCl adsorbing
condi t i om8gsUT bhotshalte HdiegholhCliisirBuadsarigdrdaycithraadsarhentodiands after the
prior stgg, re OVﬁ[i t he W& fromthe adsorbent. The dechiorinated
product raEYF ‘ﬁﬁ?t TR Y8 S50 e rding {o 8 oodigiea5 ¥ Y RIBT™ base oil, or
a conbi nagicanod: Ber eof .

Figure 3 shows an HCI breakthrough curve by contacting an HCl-containing off-gas from the

hydrodechlorination of an alkyiate distillate with an adsorbent comprising zeolite 4A.



I n anot her enbodi nent, the present invention further provides a hydrocarbon
conversion and hydrodechl ori nati on process conprising: contacting at |east
one hydr oxvarbwmmiseactant with an ionic liquid catal yst iPaTAISR§d03aY bon
conversi on zone under hydrocarbon conversion conditions to provide used
ionic liquid conmbined with conjunct polyner; regenerating at |east a
portion of the used ionic liquid in a catalyst regeneration zone to provide
reactivated ionic liquid catalyst angnfsee conjunct polyner; after the
prior step, separating the conjunct polymer fromthe ionic liquid catalyst;
and after the prior step, contacting the separated conjunct polyner wth a
hydr odechlyorthaf tﬂnntﬁﬁtp%‘é{@L phﬂci&;h@mp{h? %? D68 R YR QIR 1R
hydr odechl ori nati on zone under drodechl orination conditions to provide a
dechl ori m?atd@dts é@r@j@détom insic liged xwébé&i‘drilvdt%@ib@fem%“rt@é mgeiigisnghe pagnt

conpris '%és g ;Q@whﬁ%k«&%w@“ﬁo? he @&%@Q\ ek ﬁ@‘?%%n&! &E ﬁg& ANAL RGBS,
identified ow 'n se terns not necessar| f'ud di ng ot ther
unnaned e‘lﬁegm ntke m«»zst !ep@mODETﬂthED)«@EM IPFRONhY abmad)dnlaqmed»ifﬁat al ysts may
be usef U| {il%r C%%OM%Q[%% and, dl{gocw;grr‘v %gowgoqguclﬁlﬁ t aft %gcso‘%gx%‘d tx'ond udi ng .
paraffin arRy T para I'SO Zat on, ole iSO nerlzatlon olefin
di nc. T|za&ﬁmmnnoﬁembaﬁﬁﬁm@@@ﬁmﬁzatu@mﬂyamehmnaﬁot&a&muﬂammhmmanddaronatic
ai kyl ati on., E nom1d|scovered t hat products and by-products
fromioni'¢ “f% WH”?E?%P&%@H“ Vdr ocar bon conversi on processes may be
efficiently dechl orinated by contact with a hydrodechlorlnatlon catalyst in
a hydrodechlqunatlon zonge ese en at relathﬁely | ow

pressur e, CHPES PP Ofc*BhP%f’“ﬁ Wg”%ﬁt}fl é%”ﬁ‘?ﬁsf}l‘g Eﬁﬁfg&f}“r‘jrtétd‘éoda Pdduct,

wher ei n t:beycedbofrhbdes &aplrent cafiading adiehl oxd matteﬁtbm Qauel wis ahawienough to
aIIOM/the product to bg used for blendln |nh% refinery products.
Appl i cantEUNLTEYPUR £ HER O QUGB YOt FEE “t“iité hpEgcaiRaR BRI EVHEREE T Pom t he

dechl or i nati@nht @h{ic8a8ydrbQrRh OVl BHebriliRl aneEY&innB ot R diRembanrke |1 quid
catal yzed hydrocarbon conversi on process. The ternt"éerlodlc Tabl e" as

r ef er r ed #dcHBIE A TP 3¢ o one lngpsEbor pwilen vl alydropeiisgritorraphet Bithe he
El ement s . dat.ed oJ 4No 24 in gQ@i?@dc@ﬂgnﬁﬁgu 9&!%&&@19(11%9 %ﬂﬁnh@% Lji Q@titg ?;% odi ¢

Table Goups is as describ in Chem cal and nglneerlng 63(5), 27
(1985). m<ominc1)|d|(‘q@h1@h@@tta>rq®ttsdﬂdrwaiﬁ oErye dimETHE YPrloce 1sé§1 asceor di ng to

the prese@{;}m}t%gﬁ{&ta't %t@ﬁ?’h %?&a%oﬁ%!oﬁhé%ﬁa‘% FCQMRS ik Qﬁpgﬁﬁ"&% biibAg at | east

one net al e an one‘quat ernary anmmoni am hal i de and/ or at
| east oneoamnméﬁha%dﬁvﬁm&d@nnWheskmﬁt&H$ﬁmmwﬂz@éﬁ&hyéﬂﬂé@npmeﬁany hal ogen

al um nate_i.oni i talyst, e.g., conprising an al kyl substituted
quaterna?VJ“ﬁ %Alﬁgﬁiggggan al kyl substituted pyridiniumhalide, or an

al kyl substituted |n1dazollunthallde of the general fornula NR4X, As an
exanpl e, ;an ioni

i mbo 1) atr rostnt 'fll'flfl:ntii na RS a‘i‘cgfgdCI n%em REGT g e cclwrtll\éfe Q’g Icgsn may be
repr esented” BY % f “Rorrulad A" 4 %“@ R cd pro:

comprising countacting at least one hydrocarbon product with a hydrodechlorination catalyst

in the presence of hydrogen under hydrodechlorination conditions to provide: 1) an off-gas

comprising HCL, and i} a dechlorinated product; separating the dechlorinated product from

the off-gas; contacting the off-gas with an adsorbent under HCI adsorbing conditions such

that the HCl is adsorbed by the adsorbent; and, after the prior step, recovering the HCI from

the adsorbent. The dechlorinated product may comprise alkylate gasoline, jet fuel, diescl

fuel, base oil, or 2 combination thereof.

In another embodiment, the present invention further provides a hydrocarbon conversion and
hydrodechlorination process comprising contacting at least one hydrocarbon reactant with an
tonic liquid catalyst in a8 hydrocarbon conversion zone under hydrocarbon conversion
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N A wherein R=I-1, nethyl, ethyl. propyl, butyl, pentyl or hexyl, and X is
a halide, and R1 and nethyl, ethyl, propyl, butyl, pentyl or hexyl, wherein
Ri and Ravomeyi1zsszay not be the same. In an enbodi ment, PRTiGS2@hiogmosgle. An
exenplary netal halide that may be used in accordance with the present
invention is alum numchloride (ALCL13). Quaternary ammoni um hal i des whi ch
can be used in accordance with the present invention include those

descri bedohditidhs R prB@fﬂie udd@-iome U@L %médhﬁﬂﬂwﬁ 10 @ncPf re WAL GG § least

i ncorporated by reference herein. In an embodinment,” the fonic 1iquid

cat al yst #gjiiget freemcopvalion iat ety b‘r‘ii”%“l“i%ii&’i‘d“fﬁiriérﬁar‘é&t BiRsd RgeAl i and
an al kyl ;auastte;wta@ ﬁ@é!%rﬁ'n{}i HJEIQQJ if%@iwtm@tttgytta%a;iteutaqn i;m dazol i um
hal i de, a trial Kyl ammoni um hydrohatidc., or a tetraal kyl amioni um hal i de, as
di scl osedolymee Gamokd pnigdigiigmediys); Sid abigr the oot spepgBaEy g the hrémt!it@stcl osure of
which is 1 ted; . e ;

sub- enbocibﬁgt(?n%Z %th}e‘ !E%Ei}{c&ﬁeg%iigggclaOHagtgik& nlr{rgiﬁ P%:%mrr%? }!S}an% %n i’ pyridini um
hept achl dydaiiadbimispaneohomider kidgdedlowt hmhumabeewgn@@@yeﬁx1mom&@kanple by
conbinin,(@%&lB with a salt of the general fornmula A supra, wherein Ris
n-butyl and X' is chloride. The present invention does not need to be
limted to particular ionic quuid catalyst conpositions Feedstocks for
ionic quyid fata ze ) 'S g1 ( ? or the pr esent

i nvent i on iy EorprTs é”t/*ar‘*i %18‘%*“ r‘%‘%rr%"“‘f’ﬁ“‘*ﬁ“ 65‘?? éfu‘*ﬁri*i‘é‘r“ nery,

gas-to- |hﬁMNdh@@ﬂ%ﬁﬁ&u@ﬂnﬁh&ﬁbdﬁ@ﬂ@@@“ﬁk@ﬁhMﬂ&M%ﬁﬁ@ﬂm@mﬁhﬂﬂt@Hﬁ@t or in
napht ha cr.ackers ddle distillate cracker or wax crackers, FCC offgas,
FCC I|ghf”haﬁﬁpﬁadnkgfgrOb$ﬂﬁas coker naphtha, hydrocracker naphtha, and
the like. Such streams may contain isoparaffin(s) and/or olefin(s). Such
streans may be fed to the reactor of a_hydrocarbon conversion system of the
present invention via one or HphaUgdbghae SN t s (not shown). Exanpl es of
ol efin containing streans include FCC of fgas, coker gas, olefin netathesis
unit offizas, polyolefin gasoline unit offizas, nmethanol to olefin unit

of f gas, FOE® [fghediaphiRabe eekéfor pirglse ohhyhedrdon FPSEHEFITISESBh uni t
condensat;g, tfﬁtﬂdpaﬁfﬁﬁgﬁglaﬂﬂfppﬁrgﬁm 182 fQ!o%f tthmP%t’hé{;Qh&g offifeans may contain
two or nore olefins selected rontethylene propyl ene, butylencs pent enes,
and up t ¢iiGEGaGePicHs liFmerighian wc@i@)miramﬂmgmsmdeamaéraﬁ Whtignfairly pure

olefinic Lo d ;] ¥ 12ng
differenfg%ﬂg%% engfﬁgﬁcqug agvﬁﬁiaboﬁ@ig %%%ggxﬂﬂﬁgﬁgﬁgpﬁﬁ?§¥ﬁydrocarbon
can be té@@wnabmokmtﬂﬂvtaWuaM§mawdkaﬁww%ﬂ®ﬁméammb@daﬁ»@ﬂ&@mnab olefin

(havi ng 39 itoqtc?[on%km% tigoqgéifgd Iﬂ?\tt tﬁ?ou'zgitc mh? }ﬁ& (qntyg} nnatcan be

either str ot né efbodi ment
of the pwﬁ&cmﬁipwwmmmwancpﬁm@a@ﬁ@ﬁpﬂamn&eﬁ@gmamﬁcéﬂhbﬁﬁ@»@mndmﬁure of

nostly |inear t o about
o ent i rarg B SHaRS PRI T R B st Tl BB By
i nvent i ong bé fed Gréfdnting ifieedineaprenopr khelicaOYhofe farisd ﬂgttatasttpthaaml efin

speci es, her enbodi the present inve e |n|c feed
con comil Qe P Ehyfeoaon gt tr DhatGreples geer st Moy Bse<stiGud fin

ol ef i ns iighit hguid eRdy Ay @bLsOLHNAeT@au0fb@ager i zati on when contacted W th an
ionic liquid catalyst in the hydrocarbon conversion reactor. lonic liquid
catal yzed ol efin oligonc. Tization may take place under the same or simlar

condi t i ONSe 8wl PBi&iid T Ay 6aLalMZ adeRlieht Mo P sORAERL T he RbkMiatipher As a
result, in an enbodi nent of theafresent i nvention, both olefin

ol i goner itFak PBraftchlias Ph2Pebpat WE PROEIRYFERICIH Hajetodkel icdeeumn a
single reagti-QNived in Chemical and Engincering News, 63(5), 27 (19&5).

ucrtl Y but
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6 zone of the hydrocarbon conversion reactor. In an enbodi ment, olefin
ol i goneri zation and ol efin-isoparaffin al kylation nmay take place in an
ol i goneriwatommnizizde 110a and an al kyl ati on zone 110b, PeFAsSeenwatyy of
hydr ocar bon conversion reactor 110 (see, for exanple, Fiarure 1B). In an
enbodi nent of the present invention, an oligoneric olefin produced in
ol i goneri zati on zone 110a may be subsequently al kyl ated by reaction with an
i sopar af fihfe isi@kdmbat i on zone 110b to provide a distillate, anifor
| ubri cant conponent or base oil product. lonic liquid catalyzed. olefin
oligonerization and ol efin-isoparaffin alkylation is disclosed, for
exanpl e, jj B, GOSTRLY, pﬁ&%ks@@&%@d&aﬁ@%c QS il 943 12007y Ad6, 252 both to
Elornari et al., the disclosures of which are incorporated by ref erence
herei n i womhedifonentiprignyat i@%mml%aiéﬁlldv%éaﬂaw PP QelRtalHMYCYeiReans
i ncl ude, hQ!éi Eiﬁn %ds LG daRohy !(1}%@ &@pmm WYALeRE @%@rammfha coker

napht ha, Fi's ropsc unit conhdensat e, dcracked napht ha ch streans
may corrprahsiena» rwxﬂumei cefehBo. gorompIEng @@@aﬁ aftkiiingd qhaicraargubdrertsbdi, ment, a
T ggguI g-::] éﬁ?‘ a%}a}]f)sulr[]&nl;&ggslfr%n%a&% gr i) 3%?%%&?\5&1&5 fu 1(’1320 Sﬁlth&r %kc(ggctkf(rjlgpfj:’]?te or
may be pu&mﬂﬂﬁeﬂu&ﬁ@achjomsmnm@ﬁkanQQMOmLmdm&SMhnqumﬁnmaﬁabyﬁmd
hydr ocar bon conver Eg(i 1? %lty of hydrocarbons in ionic
|'i qui ds, iﬁ?ﬂ?%yﬁﬁﬁﬁ‘“@SﬁV’Tiﬂdﬁ“?@ 81?%ﬁ F% oni ¢ liquids (including
i soparaffin-olefin al kylation reactions) are generally biphasic and occur
at the interface in the liquid state. The volune of ionic |iquid catalyst
in the reactor may be éiﬁ:jally in the range fromabout 1 to 70 vol % and

5%
B

usual Iy from about 4 t vol'N), Géherg n¥igorous mixing (e.g.,
stirring or Venturi no di spensi ng) i “us d to ensure good contact
between the reactants ang t ionic liqui talyst. The reaction
tenperature nay be generally in the range from about -40"F to +480F,
typically fromabout -4"F to -F210F, and ofgen from about 140F to +140F.
The reactor pressure nay‘%e in the range from at nospheric pressure to about
8000 kPa. Typically, the reactor pressure is sufficient to keep the
reactants in the |liquid phase. Residence tinme of reactants in the reactor
may gener eyl fir n Su d usually from
bout 0. c!dn!% o xgct%? ctﬁ\%n&‘s?xi b%'i@i &g%&%ﬁﬁ Q!fa% %I gg Ji ﬁ d%é

i sopar at F ni akletﬁyineibﬁkm‘pasth tomy L, ttelnei peacyanhscimdl abé R ny oﬂma‘emonbn thgn

i sopar af fj ef i tL nerally in the range fromabout 1 to 100,
nor e typl%lgToEln fg%$8 “nt<g I%% and often 7 fromabout 2 to 20. Heat
generated by the reaction may be di ssi pat ed usi vari ous neans wel |l known
to the sk¥lPearirtpgamalijqt ‘ﬁtﬁéﬂiﬁcifés}}é‘ b 2prEdanee ‘élﬂlgé*ﬁﬁ?é-‘rb?@éﬁ‘i%‘ﬁm ®.g., in

ol i gomer izal:hon 7RG L10a, (@agzﬂ{a% ABhon O HRRERIZA L0 £ORH 14908 L0 the
present invention may i ncl ude a t'enperature in the range from about 30F to
about 300Fth thypreal Byertipo mebo ttosadrctiyd dbddt P21BF, 5, Bfd Shslradibgostirom about
30F to aQ@H&m%%;Ezyé&“&&bicﬂH&Q@%@I%lyzed hydr ocar bon conversi on systens
and processes Ei'Qur e A,  systens Within the scheme may be represented by
em dash |ines

In an embodiment, the ionic liquid catalyst may be a chloroaluminate tonic Hquid prepared by
mixing AlCh and an alkyl substituted pyridinium halide, an allyl substituted imidazolium
halide, a trialkylammonium hydrohalide, or a tetraalkylaromonium halide, as disclosed
commonly assigned U.8. Pat. No. 7,495,144, the disclosure of which is incorporated by

reference herein in its entirety,

In a sub-embodiment, the ionic Hquid catalyst may comprise N-butvlpyridinium

heptachiorodialuminate ionic liquid, which may be prepared, for example, by combining
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); while optional or alternative lines, conduits, units, or steps may be
represented by en dash lines (). Wth reference to Figure A an ionic

| i qui d cawel2ywreadsirgdr ocar bon conversi on system 100 accolPdirAg2e10/0a1959

enbodi ment of the present invention may include a hydrocarbon conversion
reactor 110, a catal yst/hydrocarbon separator 120, a catal yst regeneration
unit 130, a distillation unit 140, and a conjunct polymer (CP) extraction
unit 150.A18UK: G s@l@ofi@@bé‘ne q&ahaqidoan%fxzxe&iamr@g%g%ml;gvcer&iu@nmr ocess
of the instant invention, dr ee s may be introduced into reactor 110.
React or TIOCHAY B €oiogetiapal!p & ipgen eﬂ“e‘ﬁ%‘r“‘afﬁ iogicHif o e BRB oI BEHUERs| on
zone. The dry feeds may include at | east one hydrocarbon reactant, which
may be introduced into reactor 110 via one or nore reactor inlet ports (not
shown) . |Escdaivclevihnidhinmbinnid catifezedirideesds® one hydrocar bon reactant nay
conprise a first reactant conprising a C4 - Cl13 isoparaffin and a second
reactant conprising a C7- Cl10 olefin. lonic liquid catal yst may be
'ntrOdUCQQdﬁﬂﬁ&xhﬁﬂﬁHQgb%&@b a@mﬂh%@gﬁﬁﬁkﬁykﬂ%ﬁﬁm&gﬁ&mgﬂg&mﬁﬁgmﬂ) The
feeds to reactor 110 may furt I nclude a catalyst pronoter, such as
anhydr ougetielp@ ramerna eaa%yiilqnlélcp@emqnvieﬁ seQvbloidi 1merﬁftcon“t<ﬁemteé@}eu §9% pronot er
may conprjse a..(2. L kv ehl al yst

pr onot er n@?h%%%%$§§%§%§ﬁ%¥§Fégﬁ¥%$ﬁiggéga 9%5§€% orlé%hhﬁég%%or 110
may be vngbn@ﬁskyam¢xe@h&@?pﬂemnmbfeaﬁﬁwnamh@thbennmbaemamm@syoawa ionic
liquid Cal'StO n{s&%?@gr (%’m(agngli(ghl i iQ’msn% gce fc%?u i’%sgmexdio} (Qf aOrthJremx%? process

per f or manc art 1'4r “hydrscar boh conver si on “The pr esent
|nventlomomﬁMmmngmhmdﬁdmamﬁem1m@nmawsmmnugmmaegsé8n6ﬂ3n®éuﬁauemm|on
reactor 110 may contain a mxture conprising ionic liquid catalyst and a
hydr ocar bon phase. The hydrocarbon phase may conprise at |east one

hydr ocar Boamprodugifirofontangngd ORies oGt BIC C@'tf@iasym(dx gﬁaﬂ&ﬁummﬂih& wONI C

liquid catal yst. ma epara d fr droc e Vi
baral vst A B e e b O S e TRl PRI it oni

l'iquid cabedYigh: PPRABETiVRY-6:sak el 40218 el becadephBY. Btintablefly using a
coal escer, or by a conbination thereof The use of coal escers_ for

i qui d- | ICHUPH SSFEEITBHOT 8 HESE Pirbedeimsnelegist moiB Rive ks oFePNIffber
20100130890 kes, bhgedl sl asw @, efenwhi ch is incorporated by reference herein
inits entirety. The hydrocarbon phase may be fed from catal yst/hydrocarbon
separator 120 to distillation unit 140. At least a portion of the ionic
l'iquid pﬁ%@%aﬁﬁXmQ%ﬂ&gQM&ﬁﬁgm@k%ﬁﬁhi¥m£%i %ﬂ@k@&m%%&:uM%EQmQ@Q%M%Hﬁd
operation of hydrocarbon conversion systen1100, the ionic |iquid catalyst
may becorméhpdptariaig iraveresaiszﬁvet»edndﬁﬂggipem a vt iy raghea tid aeftivon i s

associ at D 0f 1 € LGk Lgui d
phase, 1 of Mel 4 of QIRLL 0 Eln GRRL WA, Pt BB hh (el Baine 1)

7,674, 739mﬂmhekdbs@bm§UHea&ﬁmﬁﬁmﬂmﬁ@mmdw@nwe&aﬁéﬁ%byﬁ§3ﬁenente herein in
|ts entlr { )I\ er. f. I LS kg eash a
portion O?@uX!% da a%l mTe o;‘%mgalh 51% a%boqg%%ﬂ% %v gt;re enfa%g ”r?\éél?%tﬁlmoﬁ e @ /%30 for
regeneraUanomﬁm&heﬂmoHCGEMenwlmuneaﬁat?em&nnmaamﬁenbﬁdnmﬁn&ﬂMLhe portion

f th |1
The rangaPhsrh BB cR 15, oG8 aHiPTar earied ol Bl bandte TBYst 980 i dn |

enbodi mentsfinichiecd @NicCubdig Ut (E&'Ls&i@}é&ﬂpiﬁ&)%{ﬁ&p:fcﬁgem%h&hﬁtknbmdiﬁlrcﬁ&ﬁmt with
a regeneration exanﬁ cesf,f e %$generat|on of
i onic ||d’bﬁ‘ﬁmé’éﬁ%‘l“iﬁsi}“ﬁff“ﬁ“ﬁéé‘t‘% f"%"f“ﬁ ! et 10T P i%ﬁ)% Sed™in U S Pat.
No. 7,674,739, incorporated by reference herein. In another enbodi nent, the
ionic liquid may  be re%enerated by treatnment, in the presence of H2, mnth a
hydr ogen P ARkt dnihe 51 sy aivpuadergy igopatizaling when grgfaced it

tHarri s ah i@he liqdid@utis 6l B8 Ro@fboWabGR ke LNERT ROLAt R Mniyed egnce herein
inits entirety in an enbodi nent of the present invention, fresh ionic
liquid cabiaPystatmympelaknplfsaidadn 116 oF SRBEOFOPTHON IR HE et o leesdr bon
ConVerS'Qﬂfﬂ&&%ﬁ%%nlﬂbﬁmRﬁt%sﬁ%&%h%ﬁ%h¥&£¥ﬁ§$mk@ﬁﬁ’@ﬁm%%g B, B&nmai nt ai ned
under steady state conditions by nDnltorlng t he cata ytic activity, and by
adj ust i nglpnotiesseipatiansteldin-iswentigsaliongiceyrdecatace at atiyge reegener at i on,
t he anmount of catal yst drai nage, the arount of fresh ionic liquid
i ntroduced., and conbi nations thereof, according to the nonitored catal ytic
activity. The catalytic activity may be gauged, for 9 exanple, by
nonitoring the concentration of conjunct polynmer in the ionic liquid
cat al yst phase. The conjunct polyner that has conbined with the used ionic
liquid may be released fromthe ionic liquid during ionic liquid catalyst
regeneration. The free conjunct polymer nay then be separated fromthe
regenerated |on|c I|qU|d catalyst |n a conjunct polyner ( CI% extractlon

A ™~ T |




The hydrocarbon phase from catal yst/ hydrocarbon separator 120 rmay' be fed
to distillation unit 140. Distillation unit 140 may represent or conprise a
pl ural it ywof2oty@si2Bl ati on col utms. I n an enbodi nent, di #CTIUSaI1O879%8Ni t 140
may conprise one (1), two (2), three (3), four (4), or nore distillation
colums. Distillation unit 140 may be adjusted, e.g., wth respect to
tenperature and pressure, to provide at |east one hydrocarbon product from
the hydr %@J&Qﬁb Phaserundal e8RSt Bl divslinel uat OR o AL ARRASnd | N an
enbodi nent of the present invention, a hydrocarbon product obtained from
di sti| | atdei-empeimmaieiprcorpricadicain Pelispreneinarogdnst &d @omponent . As
an_exanplyg. oby vodNGofydbagRE008 1PLBLYES TRYcIBY Radh: COAAN £: ClbeLd, de
content generally greater than about 50 ppm typically greater t han 100
ppm and.Fipft Eh. gr eaeboditien oRGO pppmt m‘«nﬂterri, Entadinreneiciimproiyad ocar bon
product fr.om ,hav ¢ nt ent
Gener al 1y T e e LicEe | s S R B B B By Bbout
100 ppntmﬁwh@@@/ppdﬂObhdﬂoh@emmﬁﬂbwtabbuﬂdﬂ@@ﬁppmpmonBﬁoﬁwpphﬁaﬁhe
Eg%gﬁgat}gﬁ}c tm%u'act ié a)d oif‘tm o?ig?nqc?r Za égnc'{ ? t%tts rpteﬁaﬁtgl} ﬁ%igpo |1§) %@c@&t g q?or
hydrodechkmnwaanconmUM§hw&$&iUoW@thmdﬁodéyhﬁomihaﬂfﬁgtthUEde@oaﬁhon
product(a%)?;\coptapt{pgeghe\at %%ﬁ§tlpne\h%dj Qoduct with a

hydr odechT o' Hati“on' CArary St I t e pr 65Ehc e of w&r tfijé‘n ina
hydrodechlorination zone under hydrodechl orination conditions to provide:
i) at st o echl tlnated r oduct d,ii) an off-ga sing FIC1,
L5 Gesor BEHTRSPERoBRN br i GuRat s S pr e SR RUr S T BRERof t he at

| east oney ﬂ;ysd;rdg@aﬁiz{mmpmdxuot«mﬁﬁ lmet@mbsedruodecimc@rdtmetd QirkacePhtiang to the
present invention 10 is greater than 50 and typically nmuch greater

t han 50 ﬁﬁﬁ?“ﬁﬁWFEMQFWEW“ﬁﬁdWodécﬁPB?Ph@??dﬁwdégdrdihﬁ“Pdﬁﬁﬁ@“bﬁ gent

i nvent i 0fged@oSRGORE 1GHY 0%ihide iRt aNr 1Rf int A8 I8Nl akd Rt RI0dHEE(S) 1S

| ess than 50 nd typically |l ess than about” 10 ppm Wth reference to
Fi gure 1Bmvdn i‘?@ﬁ‘ieé Py aalec BpE i dgc Ry drbERr B oY P8 VERSESn and

hydr odechl ori nati on system 400 according to anot her enbodi nent of the
present invention may include a hydrocarbon conversion reactor 110, a

cat al yst Ruydicae a@fhm..éﬁpﬁﬁaﬁmﬁ.@i@ﬁ‘c_{@iﬁb@@f pbecdbsesias i on unit 210, a
catal yst regeneration unit 130, a gas/liquid separator 220, an HClrecovery
unit 310, and a distillation unit 140. During an ionic liquid catalyzed
hydr ocar B ¢ dnver sthgnliprod bedscagfont heohin&trant, hidventdnonpvadriyn feesdss nay be
;”L;g?gg%‘?gﬂﬂt %gtdgg]%&%mg%Q%aiﬁ‘?ﬁ%‘i&m @i‘rﬁgmgmédalo%% 08 t{n%%ﬁﬁgﬂasﬁ mﬁﬁglehgeaz .
ol i goner |ozaatr|10tm; nonvécd 10be h&ﬁlﬁki stmcal Ty valihomnt zmnerqjﬁt{lmatﬂ:rue rhirrywdtteeds may

i ncl ude at rbo eact.ant ... €. Q. ubst ant i al as..descri bed
or 61 - aBvEt At R dFaHRE Ko Ro e DR eraRY B RAPb P 5P o ¢

| i qui d cateabyiediduyds adand . CORUES S NaRsrakeldeseniibeds hede mealove.

React or cog‘gixtion]%T W thi n each og ol i Eerrzatron éone 110a and al kyl ati on
zone 110B°HAS T HE M) (e RT T T BT L ETH N EUE SEigdr O FRARE, gt or
particul aﬁanf@bﬁl@ﬁ[}hQﬁrfi@iﬁbﬁﬁrcﬁf atdes Hogto preghuCl sicalylsReasboNF By oduct ('s)
fromreactor be separated fromthe ionic liquid via

cat al yst /"By o?:‘”éir‘ﬁt‘iﬁ ifgep%zr’%t *&P Rlog 1444 das étartﬁée“eweﬁnpéreér gic¥%o Figure
1A. The hygr Q63LeR: PLQINGL S)u 0ICE. MRYicdiRChbdacRt plhaasts amg.ighhor i nat ed
conmponent, may be fed, e.qg., frontcatalyst/hydrocarbon separator 120 to
hydr odec k&t PREEFaHs tribe i@10p#6s. hydr odechl ori nating the hydr ocar bon
product (s). Such hydrodechlorination may be perfornmed by contacting the at
| east one hydrocarbon product with a hydrodechlorrnatron catalyst in the
pr esence Repidpigd tiogen rdaptagts by sddehbor samaeliohe wdhreiduxrdferm a few seconds
hydrodechtgrttrzattwga g@rtttt LHARS sk &Vﬁg@ el AL dreasl yangodaelori nat ed
product an of'f-gas conprisin 1 escr ere| el ow.
general , iﬂ@MBﬁstdcmt@kﬂdemc@nnedpmoﬁmthenemdmedstmoﬂ&thmr@cﬁnb@hfproduct
prior to eg.h I hat i th [ Y i greater
t han 50 rg}é eg%gﬁ:}t {1}8%}&0 %Fge 20 § UCEE?IE goa{%f_ 1?1& }5%1 SRel :Eblohlp C%%f’ gnsraitoit%n

result of hydrodechlorinatron accordrng to t he present i nvention, a second
chl oride content of the dechlorinated product(s) is |less than 50 ppm and
typically | ess than about 10 ppm Hydrodechlorination of ionic |iquid
catal yzed hydrocarbon conversion products Wth further reference to Figures
| A and 1B, at |east one hydrocarbon product, e.g., derived froman ionic
liquid catal yzed al kyl ati on reaction, may be fed together wi th hydrogen
into a hydrodechlorination unit 210. In an enbodi nent, the at |east one
hydrocarbon product may conprrse a drstrlled hydr ocar bon product from

o o A AN



The hydrodechl ori nation catal yst may further conprise a support. The
support may conprise an inorganic porous material, such as a refractory

oxi de, orweanoratisizat ed carbon. Exanpl es of refractory oPCHaSsUpH31IS9
materials include alumna, silica, titania, alumna-silica, and zirconia,

or the like, and conbinations thereof. In an enbodi nent, the

hydr odechl orination catalyst may conprise a noble netal on a refractory

oxi de sumﬂ»o.ls pmavasmi@a@maﬁﬂenemm;ztzhﬁmhm%r pdaedl il DAL e G alatyst may
conprise P , t he range from about 0.05 to 3.0 W% Pd. Wthin

hydr odecmﬁ@rki“haﬁfb‘ﬁ&Efﬁikf‘if&“il“@“ the at Ieast one hydrocarbon product nmay be
contacted with the hydrodechlorination catalyst in the presence of hydrogen
under hydrodechlorination 12 W) 2012/ 015523PCT/ US2011/ 037959 conditions to
provi de: i jreaaged rlcor chatredizpradust maidancioffiogage dodpigingHCL. In an
embodi men, C 1% | kyl ate
Gasol i nor EanR R ey SR e B TR TR G R Ol PR 2

dechl or i Haedoba¥EF oi 4‘<*oufl‘14i?é°?ﬁemmtaﬁy ﬁnm@datmﬂﬂﬂmﬁao&m’yﬁﬁedisbxpafﬁiatfé(dnf romthe
of f - gas v*(auta@%at%/ |Douqlf|,(%separ ator 220. The hydrodechl orination system 200
upstreamfrom gas/Tiquid Separator 220 nmay be above anbient pressure, and
gas/liquid separator 220 may also be referred to herein as a high pressure
separator, .| A,(,Vp)i nt, as/Ll U|dwrecar tor)220 may be operated at a
t enper at uregenet /‘%.h i rq bl ot ? OEED 600F, typically from
about 100F to 550F and often from about 100F to 500F. |n an enbodi nent,

gas/liquid_se at or 220 .may b erated at a mliquid |evel
Dot cal |y Rt & Y bl "G5 eSO Rore A Bbout 78% and

often not-more ham lc@Bowa) 65 e0hiiidigel, thaim:bemghbr QEpsuly e tscg@s/ | i qui d
separator 220. As a non-limting exanpl e a major. portion of the HClL can be
const r ai KEE bt Res Gas pRudwetorgee subsEg idnt 1?3@&8@%@%%@%@%? When

gas/ | i quidnSeRa! 40k 138 QcdofliPeRALAHodhe@ o et e it RIRSr AlMheu § hin the
range cited hereinaboye and at a liquid | evel equal to or l'ess than about
65% The MHG@FBEETCIRY FHPHEEF BN @oﬁeﬁiet YRt HiInmCraREohyHr T or i nat i on
zone may COMDLESEHA B8ACTL AR SEIRE Al LS 'i!%%l Mu @“EI) & L.BRY&:f r om about
300F to 750F, and typically from about 400

hydr odc. ThPori nati on conditions may i ncl ude a reactl on pr essure generally
in the range from about 100 to 5000 psig, and typically from about 200 to
2000 psig. Aliquid hourly space velocity (LHSAki) feed rate to the

hy- dr odedhirog izn aticomuzonelmay belrgaerien ablwyrsian ;tfhas&rdmigeeinﬂmmxabtm df.1 to
50, and tg N* I A [Q

hydr o decﬁ¥ Jc?iirl ﬁlaéo%{é niagumg‘pn?g }caotmz 1 Et() R%Q&I?(I,A EB%% ag,%%e%\*pp?%ok&g% fl 50 to
8000 st arbglémacbrbmmvfreem fqmer Ebfaﬁxwel edb SﬁFB)ahmtb ahtymht omamkinm@nmthmm;t and
typically . from abou n product feed to
hydr odecx’]i%‘rh 4 qi’c ‘%“’ | ‘t‘j iﬁffo’“ ’*ng"‘” 1? it c“%‘f F m?%é w‘“%f H%E)‘V‘g Romi YRR g‘rli de
content as cobogiakedihnig bast hatl 15«1f<mﬂhen dﬁ@hﬂt@ﬁd» matxgdsemmkueiwmbt ained from
hydr odechl ori.nati ni.t 218f F‘B an e od| ment, a fi rst lo'ﬁgil de content of
at | east “BWE”ﬁ%?gtaf%b)&ﬁ"%‘i’i autt *redt 6%%? GHBERPS? | ﬁat(vb‘ﬁ hit 210 may be
greater than about 50 ppm In an enbodi ment, the hydrocarbon product feed
to hydrodechh-n-ination unit may have an organic chlori de ont ent

gener al | yoihigHE cHBKY &% 08 mtaﬁaﬁﬂ ﬂ% R ‘S@@E}‘Pfﬁfﬁiﬂ eV dEP IOV Pom about
100 ppm tige 4QQ01:RRMorandn@f h8Mef HOMADQW Y200 RRM 10 QA0 d@amm nrcontrast,
the chloride content of the dc. Thlorinated product is |ower than that of

t he feed ¢l ke ynesabefHER S0 SHAY SEfmYUSURE $poBsss thaks abbut 10 ppm

chloride. In a sub-embodiment, the catalyst promoter may comprise n-butyl chloride or ¢

butyl chloride. Reactor 110 may be vigorously mixed to promote contact between reactani(s)
and ionic liquid catalyst. Reactor conditions may be adjusted to optimize process

performance for a particular hydrocarbon conversion process of the present invention.



Wth further reference to hydrodechl orination system 200 of Figure 1A in
an enbodi nent the dechl orinated product obtained fromgas/Iliquid separator
220 may cwopoizaseBkyl ate gasoline, having simlar or s®koFits2011481999t he
sanme octane nuni ber and boiling point distribution as conpared with the

al kyl ate feed, while the chloride content is greatly decreased. Typically,
a dechl orinated product, such as al kyl ate gasoline, provided by processes
of the pr[ﬁ:?ﬁ?h; dirlagyﬁﬂiﬁn' RRvIBY: NBVEsR otk kA& cRALEN 1088 chhan 50 ppm and
often equal to or |ess than about 10 ppm Analogous results wll be

obt ai ned "HREr ©CREIHRS &8GR TsbHd Jsh‘é’f(‘a@foi’%@a“‘usT}ﬁé“’é@EﬁPyS@hdS*yst ens
based on 1@&%'&91@1315 ‘Odti &l ()%h@ﬂir&mr%'pmc o1 df @1»@@1}1?“@@@'&%0}% tgodeghl ori nat ed
product may fed to a stripper unit 230 f renovi ng any residual off-gas
conponentigiic i&cﬁﬂ@ﬁﬁf@xﬁﬁm &¢ seppeaeddton Pp hh@ownb@meﬂ tetaiied s eaagroa

count er tostig g £in
gas/l|qu%gkgg%aygibfﬁgggkﬁg&%ﬁgﬁg{e%gﬂﬁﬁgfn%hgﬁgb3‘ﬂpgghggg%ﬁﬁg&énd ot her
condi ti onsific thier deciy, by ivnag edogsoduatbyfarcombgasdd heguiid Thepardicorle220 may
have a c I payL.chl or i n h flcatlons
wel | wit Eﬂ niqé)goeh%u?{] %:g %nc(n% hgdc’acrﬁ 9 x{)ihﬁni at%licrgtéongﬁaffi& g{)ﬂ}() %Sri)ggggur e may
optlonalkW%hmweniﬁhemmnﬁmmpmﬁw&@ms&mmmdh@ad1mySQWMMpdEﬁhbdnkaMton un|t 210
may conprise substan - gas

bt sducen WIS deLk BF AT e Shoe el it Rl BaT L LB about
0.1to ZQQM@h%E&nhydfﬁ@ﬂiﬁ@ﬂ§maﬂhﬁm ofdedghsciprodeeediim hydrodechl ori nati on
unit 210 may still further conprise q + hydrocarbons. The off-gas from
hydr odechl orination unit 210 may be fed to an HCl recovery system 300 (see,
e. d., Fi guiecd®huddpefenmyi igrochBofldolerbitogydde @f ficgas: ancd fonystecovering
t he HClL, as descrlbed herein bel ow. The of f-gas from hy drgdechlorlnatlon
unit 210 WEPeHEF EURly daaptipedd SeptiBperiabsislepa Al i anevArd bt he of f - gas.
Then t he hiGhnbs @ﬁcogfu%tgﬁgmd\’(ﬂ tﬁ@ldﬁﬁ*ﬁlqﬂi@rﬂ%ées%r @fﬁﬂﬂ%@@@&i&%dﬁ? gas, can be
recycled back to hydrodechlorination unit 21 drodechlorlnatlon of
conj unct ~B@Wﬁbfr&s$§€8 UWhife Noof - 6%&?9&16@%@&»590%\%91# Hdgrogporaieteds or mati on of
by - pr oduGLs koW1 A8, iGRWAC try BRLYTRE. idMh 'a}[&%!a%k %aik\hi uii@ca@i@ﬂ%'rﬂ&ﬁﬁ

hydr ocar bon conversion reactions can be associ at ed h ionic liquid

cat al yst teeiaet et icbric "GP nide tEshyRn Wy 3¢ tmmg@@@ atgn it deaprac biuid

pol yunsat, d | yel C ESe i ncl ude
one or a '(%:l%g’ i?niél'?d :ﬁ%%lbg m?[gt &iélpgmggggmp J_}])! 8 de&éiycggoﬁg%% %H%%@XG

skel et onsnaySemenexbnpliesanf ftdvestobkiel yo PGty bipaBp&oinesoméietcr’épor t ed by
Mron et al. (Journal of chem cal and Engi neering Data, 1963) and Pines
(Chem Tech, 1982). The accunul ati on of conjunct polyner can deactivate

chl or oal umrmatiedionit,ché ioq'm:iid s'uia‘nalyygh&f Hyrey maxiae’dibmwmtmm vadid strength of

t he catal st th rs wth

PR e B e A R S R Ry ARt N
be reIeas&mn&urwﬁgAcamalgﬂkdb&@&@@ﬁﬁ@u@ha m@yrp@amuﬁ@watgaﬂuﬁb&e@feedstock

for Tiquid fu roduc cesses. an enbodi nent, used.ionic liquid
cat al yor iy o8 P UGE T BT P Bt e o RN ARG HB a1 . The
regener atprBacief al;,mya Berogendion cé&mt@k, fbm\aa@ﬁ: Zrs. plihgonetalgin@y be in
t he forn1of fine artlcles ranul es on es, gauzes, etc. An effective
amount oftiagdt 4pl. f S‘é%ﬁﬁ(ﬁﬁ%ﬁ“hd%ﬂ“f‘%‘ﬁ éﬁéfﬁ@@%&ﬁéﬂﬁ%ﬁﬁ%ﬁh&ﬂirﬁ%d i oni ¢
l'iquid catal yst nay be determ ned by the anmobunt (concentration) of conjunct
polymer in the used ionic liquid. The particular regeneration netal to be
used nmy 'Bavt gBbulnay obks etrsamn IVRE oGP b brele vt A Brer o

catal yst L Q:ph @Y &M e 4*?1%;%93@5&%0%@&&19@@%&& he,c &Eﬂxa}(%tmwwtﬁ &é@é(@ﬁ‘hﬁd et al
conpl exes or internediates that may formand rendin in the catal yst phase,
As an examylbe maiynsdundenstad) siaiclcpndieons e nivetigingohe ey ttectiohy, tvhgb

regener at, L yst I L

I'i qui d- bééggH%Q}QTEg%mi Q g?&%%ﬁgfggi 2?2%%2;96 ﬁﬁkgﬁTEF&ﬁhe regener at ed
|on|c I|qmeShhynb§ @enmommotﬁﬁ%umnqhqmdyMeﬁm@&mnécwn@anM$&um050 in
"Which free | { lLeased fr. nkg l.i.qui d during
cat al yst @yw;é\’g Uqﬁg%ﬁgglyﬂgal\th?%%\é e&%e L%%ygc ug{no%;aT Bé zﬁau E Jis r, C3- Clo
al kane, In an enbodlnent t he hydr ocardon solvent used for extractlng t he
conj unct pol ymer may conprise i sobut ane. After phase separation, the
organi ¢ phase nay be sent to a stripper to separate the extracted conjunct
pol ymer fromthe solvent. A process for ionic liquid catal yst regeneration
in which released conjunct polyner is separated fromthe catal yst phase,



15 is disclosed in coomonly assigned U. S. Pat. No. 7,732,364, the

di scl osure of which is incorporated by reference hereininits entirety. A
conj unct Wwol2greamsf2eed, e.g., obtained from conjunct pol PEEAUSRN10ATEY on uni t
150, may have an organic chloride content generally in the range from about
50 ppmto 5000 ppm typically fromabout 100 ppmto 4000 ppm and often
from about 200 ppmto 3000 ppm The conjunct polyner feed, may be

dechl or i Ratede SHR8dABLA AL YorRSn @Sk b RafinPeL8Inaboye hﬁt%rittﬁun}.ecag@y%hl orination
of al kyl ate d|st|IIate In an enbodi nent, a first chloride content of the
conj unct MPetymer feed may greater than about 50 ppmor greater, and the

chl oride content of the dechlorinated product is |ower than that of the
feed, generally the chloride content of the dechlorinated product being

| ess t harihsoorpwmt paifder thtpreainynadivaticht el daicisricenty of reichisd deghbor i nat ed
pr oduct , ng

hydr odechl %7| é??%ﬁkﬁﬁ?“&%tgpﬂl‘s %gg%§é§0&§9§%ag&ﬁm9ﬁt¥g§£1?§9%ﬁ§%ed
pr oduct dettan“xxeidfwm6mrt:§h:e¢re?@rhfawndtquphtayﬂtet infagmdiumeypolyave (&P sairddting poi nt
range gen Vo T OM 0. of about. 200F to
500 Ui Shp ot e ket Ry bR Sl oot S il B P8 i
a mddle- d1sbykhaMEﬂKueL@ksmmbnagppeﬁviueltonmdmeseﬁrﬁue%ummheteln the
dechl ori nat ve, a chl ori de cont ner.al | ss than about
50 pom | Ao e Py S Tt S T R PR Rt €S ccovery.
and r ecyghirAeeondiagutasam aspecticof the present invention, the off-gas
from hydrodechl orination unit 210 may be fed frontgas/liquid separator 220
to HCl recovery system 300 for renoving the HC1 fromthe off-gas and for
recover i NG hb@okdabohha@fffongagal @Myd&@mfriﬁﬂt sbgb}ﬁ'ﬁtﬂxgi@()'ﬂ@l He@eDMelisyilistint 310 to
capture the 1-1Cl. The offﬁgas may nprise H2 aﬂ §5 hydy ocar bons in
addi ti on 6 DS HAtOR ggib Y vdhhf’t“%‘i@f ‘ﬁ%’”&oﬁlﬁi&f i il etﬁéﬁtﬂ%r

adsor bi ng, tNemt¥AiRERSBAaddh dolhe 40hay BaSpristRRe t—t@lmroeggpttam Wil (310 may al so
be referred to herein as an 171Cl adsorption zone. of f-gas may be

cont act edaif ftidien a@i%ﬁbeﬂ%}@ﬂ%ﬁ%ﬁninﬁataeotemdwgwé@rmt‘vttﬂbrﬁeﬁest}eh that the
HCL is adé%c@ﬁt@; BYq }t’p@,uﬁ‘dt%g; @gﬂlat idsﬂ A0 b@(@&%tﬁ%@&id&ﬂ@b ngfb‘vgx%@trm be fed
through HC1 recovery unit at about anbient tenperature and a pressure
in the rahge vhdunicaboiitic dbibsphesiddiopt.essure to the pressure of the
gas/liquid separator 220 to capture the 1-1Cl. The adsorbent may be

sel ective, such that HCl is selectively adsorbed, while 11.2 and |ight
hydrocarbonsembwbmmhpowghﬁﬁheﬁab@bmbehmh@@ﬁpnodeeCﬁ@hwﬂﬁeeubﬁﬁm@as The
adsor bent }Mili bta‘v u(.%]t_‘ﬁ{%g Pi\éaewlt %{noqgtkogoga}od bmgéoge%gpl&l TUeKAm o?;[w El sel ect ed
froma nolecul ar’ Si an |va?e arbon, or
COﬂblnatﬁ@@&uﬂhﬂﬂﬁﬂ&nfHMﬁhﬂeﬁboduﬁEmhOnﬁhemaﬂsmmbﬁﬁtQﬂaWrm@ﬂmﬁmSH)a
refractor e |dense %CHEd Hﬁ nna,, L1, 5 i ﬁ%ca alunlna
and zi r cORMa PG HETT RE TRRE™ %“ rt&ﬁ””& t’“ﬁé? et rt‘“%i‘rtm? 0l hént, the
adsor be nthyﬁi@yd} B(Qf@ﬁdit&etramm&bﬂﬁu;lnaﬂfutsmemy hiRGhweiang cBloriddBmgenand 12-ri ng
zeolites, d conbi nations .t her eof §§e n the %olltes have a Si/Al
ratio i n EHEPAAGE FHSHOT 1510 Prebive VB BRfp SRl THET Ul 4 %EVes that may
be used aso@plserREOHS: frfin BEACLOCHNG L IBO0 pp@sent i nvention include the

foll ow ng: 3A, 4A, 5A 13X, 13Y, USY, ZSM 5, ZSM 22, ZSM 23, ZSM 35,

ZSM 48, MCM 22, MCM 35, MCM 58, SAPO 5, SAPO 11, SAPO 35, and VPI5. in a

sub- enbodinaBn: ocdiif: RASOHDERkicIBYy GRNRE bSiBssZ8R! HalBeidd bRpENAL RRY be
sub- enbodlnent t he adsorbent nmay conp rlse zeolite 13X. Zeolites and

or

mol ecul aredsidy d9rariwiliign wrindRo W"‘tdﬁf“ Iginatipy pt 2 igpr esdatis PO 8B i tes i n
| ndustri g, @%Rﬁﬁz@i ﬁ onRsand) Qa&ﬁ a¥§1‘n§ﬂle BVieastitel ny L RO AL &b@&%@h aPub.
W ey-VCH, 20 . I'n an entodi ment’, HCl recovéry unit 310 may include two

adsorpti étmdﬂbédéi oinetonghialm)in ttwmiehnway hbémawlan@ea ofigsbigsipaion epnaupder
facilitat Iy / ery unit
310 Ry btgdttgg& s %}@tgﬁtq 01%1 Qrp tgﬁﬁwg V E&%P edf’%-@%agcqg)%& ilﬁ‘?lu? gf@fg dsgr bent
bed is sa@mmmdmwﬂﬁﬁ @-dk@ibtdrhmm heiowf tn gasial, pliest Rhlondofonghf ofglasait o 1- 1 Cl
recovery furned. to & rben sor bed
171C1 on %%“X¥ ggvgdﬁdt%Jh{&%%dgﬁﬁ%ﬁﬁgﬁgggﬂgere &ﬁp% % ﬁ%ge E%f i e.g
by feeding a recovery carrier gas threugh the spent adsorbent bed. In an
enbodi ment, the recovery carrier gas may conprise dry N2. |In another
enbodi ment, the recovery carrier gas may conprise a C3 - Cs al kane, such as
i sobut ane. Desorption of the HCL fromthe adsorbent may be conpleted at the
anbi ent tenperature and. the system pressure, or nmay be pronoted. by
heati ng the adsorbent via the recovery carrier gas, or by operating 1-1C
recovery unit 310 at a pressure |lower than the adsorption pressure. In an
enbodlnent t he adsorbent ~may be heated to a tenperature in the ‘range from
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HCl recovery system 300 may further include an HC1 scrubber 320,
the off-
an exanplwQ 20120Ts528cr ubber 320 may serve as a conti ngen®¢TAS201a0B798P

capabi | i

such t hat

gas may be fed to scrubber 320 for HCl renoval fromthe off-gas. As

ty, e.g., in the event that HCl recovery unit 310 nay be

tenporarily inoperative or unavailable. In an enbodi nent, HCl recovery
system 300 may include one or nore additional HO recovery units (not

Q@ﬁeﬁértﬁﬁi’ﬁ?;% t {%bm@iﬁymg% LPSatBG oI RnPanal bl W th HCL recover y
irs

shown) ;

unit 310, whereby a

adsor pt i
desorpti

may conprise nostly H2® gas may be recyc
unit 210 to mninze the consunption of

Id’l recovery unit may be operated in
Sricivperd! l‘é’\ﬁf“FOé‘ déh%@ééhﬁhml%ﬁlé%v@ﬁ‘v mrftmiwa&wé@a@ﬁfé# at'ée in

QRHIR GG d-ﬂ:&iu]—t@l} 1ES % gqug RS dﬁ?ﬁﬂ J’fg]ic\s BLAUBEYN 15Yshem 300, which

ed back to the hydrodechl orination
IL. The followi ng exanples are

H 1 ustratyye of . J 06, ﬁl’v&%%t al ;Bi‘ﬁ%”ihhla@amil?%d 1@3&&‘8 &&?x‘?x@ﬁ%& olimt the

i nvention in any way Be yon I'S contaln

EXANPLESbEwathénnmnmomu@ﬂHD@&udﬂbaﬂabyshx@OMpmnsmn@ﬁaqhvdMOugﬂWEtaI

Various i a lLdes C13,
aaer o, ciebderds R PRSP SR P R R R Ohe
cat al yti aypodcbisiesticafunttlien, pirae&@mfvgmmntm ant 13 bhastiisghplysepadatnd 20® an

hept achl
exanpl e

alns which foll ow

hal i de

d ionic liquid catalyst i
E?qgﬁ%mughﬁiﬁﬁi9§?§§$ﬁ@msafgf4st has the fol | owing composi ti on.
WO, ./0 Al 12,4 W.%d 56.5 W% C

During an ionic liquid catalyzed hydrocarbon conversion process of the instant invention, dry
feeds may be introduced into reactor 110, Reactor 110 may also be referred to hereim as a
hydrocarbon conversion zone. In an embodiment, reactor 110 may include an
oligomerization zone 110a and an alkylation zone 110b. The dry feeds may inchude at least
one hydrocarbon reactant, e.g., substantially as described herein above with reference to
Figure 1A, Reaction conditions for ionic liquid catalyzed hydrocarbon conversions are
described herein above. Reactor conditions within each of oligomerization zone 1102 and
alkylation zone 110b may be adjusted to optimize process performance, e.g., for particular

hydrocarbon feeds or desired products.

Hydrocarbon product(s) from reactor 110 may be separated fror the tonic lquid via
catalyst/hydrocarbon separator 120, as described with reference to Figure 1A, The
hydrocarbon product{(s}, which may include at least one chlorinated component, may be fed,
e.g., from catalyst/hydrocarbon separator 120 to hydrodechlorination unit 210 for
hydrodechlorinating the hydrocarbon product(s). Such hydrodechlorination may be
performed by contacting the at least one hydrocarbon product with a hydrodechlorination
catalyst in the presence of hydrogen in a hydrodechlorination zone under hydrodechlorination
conditions to provide: 1) at least one dechlorinated product and 1) an off-gas coraprising HCY,
as described herein below. In general, a first chloride content of the at least one hydrocarbon
product prior to hydrodechlorination according to the present invention is greater than 50
ppm, and typically much greater than 50 ppr. In contrast, as a result of hydrodechlorination
according to the present invention, a second chloride content of the dechlorinated product(s}
is less than SO ppm, and typically less than about 10 ppm.
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24.6 W% H W/ G N 3,3 N butyl pyridinium heptachl orodi al um nate nay be

prepared, e.g., according to Exanple 1 of U S. Pat. No. 7,432,408, or nay

be purchawoado2Altf3Aesar, Ward Hill, MA), Exanple 2: Pr@parste1omn3ms9

al kylate distillate A chlorinated al kyl ate was prepared by reacting

i sobutane with-- C4 olefins at an isobutane to olefin nmolar ratio of 8 in

the presence of N-butyl pyridinium heptachl orodi alum nate (6 vol ?./) as

catal yst and n-butyl chloride as catalyst pronoter. The al kylation reaction

was conducted at 95F and 190 psi g W|th vigorous stirring. After phase

Separ at| ”,di'( KPRV 1 J ‘<,,_ﬂ_. % ‘t;x: S AN WA VA Z N2 SR (B Y [EhY 11 ) e kyl ate ("feed")

having the boiling point distribution as shown in Figure 2, and a Cs

conposition as shown in Table 1. Exanple 3. Preparation of

hydr odechV o funatradiceinky/lodties priddunst | BTN eal kel tatocppepapedt. acookedinig t o

Exanpl e 2, % l, & ning 0.5
atoo P, 2 R B, P B NP B e B B lced

f | owi ng I’nydimégélw atticAS 0K 4360‘@1 psigofiornt We chipest sue Hﬂniendrbhyamdécimtvori nation

of the alk e pr e i perf_o e t. an average

catal yst tnperaturEe bR BREYER R A RIATRL Gl PRRGRRETRERAGP BE Y7L

and a H2 aﬁeeﬂodimbﬁ, 6t 2110000:5CKEBrocarbon product may comgp»mV ﬁli&} late gasoime, diesel

fuel, jet tuel, base oil, or a combination thereof.

In another cmbodiment of the present invention, the at least one hydrocarbon product may
comprise a plurality of hydrocarbon products, which may be fed to hydredechlorination unit
210, e.g., en masse, from catalyst/hydrocarbon separator 120 before undergoing fractionation

{(see, for example, Figure 1B).

Hydrodechlorination unit 210 may contain a hydrodechlorination catalyst. The
hydrodechlorination unit 210 may also be referred to herein as a hydrodechiorination zone,
The hydrodechlorination catalyst may comprise an clement selected from elements of Groups
6, 8,9, 10, and 11 of the Periodic Table, and their mixtures, present as metals, oxides, or
sulfides. In a sub-embodiment, the hydrodechlorination catalyst may comprise an element
selected from Pd, Pt, Ay, Fe, Ni, Co, Mo, and W, and their nuxtures, present 4s metals,

oxides, or sulfides.

The hydrodechlorination catalyst may further comprise a support. The support may comprise
an inorganic porous material, such as a refractory oxide, or an activated carbon. Examples of
refractory oxide support materials include alumina, silica, titania, alumina-silica, and
zivconia, or the like, and combinations thereof. In an embodiment, the hydrodechlorimation
catalyst may comprise a noble metal on a refractory oxide support. In a sub-embodiment, the
hydrodechlorination catalyst may comprise Pd, e.g., in the range from about 0.05 t0 3.0 wi%

Pd.

Within hydrodechlorination unit 210, the at least one hydrocarbon product may be contacted
with the hydrodechlorination catalyst in the presence of hydrogen under hydrodechlorination
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The hydrodechl ori nated al kyl ate product had the boiling characteristics as
shown in Figure 2. It can be seen that hydrodechl orination according to the
present iwo0entZw@ss2di d not substantially alter the boili RGTAISAIAOBEE St i CS
of the alkylate "feed" prepared according to Exanple 2, Exanple 4: C8
conposition of alkylate feed and hydrodechl ori nati on whol e |iquid product
19 The al kyl ate feed of Exanple 2 and the dechlorinated whole |iquid

product QBiALENAL HeiAG it he-Aydradeshhan bl'ﬂ:ﬁi‘i)'&%ipéﬁ%ﬁﬂ?iﬁ@nmtﬁﬁgﬂl e 3 were
each subjected to Cs conposition analysis b he Tesults are shown

i n Tabl e skbodiHenigdK e iTTHREd PPIdseiuey daw e doel! ﬁ%ﬂﬁfw Petilagsobsat ent of
about  83. a@gﬁ’ié}ﬂgi\ tt@i&éfﬁfch%r%ﬂh%%ﬁcﬂf&i%'&t@ﬁﬁ&%ﬂ%%%ﬂ( TMP&%%E@&' o of

about 5,32. These’ Val Ues are conparable to those for the alkylate feed:
83. 5% andlmsidgigna}ﬂé‘ssp@mwd/%my teTdbke vid 3 eoFdighie skpar@mplr ifBon of C8

! ! te Feed
SO LR S na%fgsﬁxggﬁ%%ggqr%m QURAk §:PERTYS Ly AL kivlat e Fee

ambient pressure, and gas/liquid separator 220 may also be referred to herein as a high

pressure separator.

In an embodiment, gas/Hquid separator 220 may be operated at a temperature generally in the
range from about SO°F to 600°F, typically from about 100°F to S50°F, and often from about
100°F 1o 500°F. In an embodiment, gas/liquid separator 220 may be operated at a maxinmum
fiquid level typically not more than about 85%, usually not more than about 75%, and often
not more than about 65% of the total height or volume of gas/liquid separator 220. As a non-
limiting example, a major portion of the HCl can be constrained in the gas phase, for
subsequent recovery therefrom, when gas/liquid separator 220 s operated at a suitable
temperature within the range cited hereinabove and at a hquid level equal to or less than

about 65%

The hydrodechlorination conditions within the hydrodechlorination zone may comprise a
reaction temperature gencrally 1o the range from about 300°F o 750°F, and typically from
about 400°F to 650°F. The hydrodechlorination conditions may include a reaction pressure
generally in the range from about 100 to 5000 psig, and typically from about 200 to 2000
psig. A hquoid hourly space velocity (LHSV) feed rate to the hydrodechlorination zone may
be generally in the range from about 0.1 to S0, and typically from about 0.2 10 10. A
hydrogen supply to the hydrodechlorination zone may be gencrally in the range from about
58 to 8000 standard cubic feet per barrel (SCFB) of hydrocarbon product, and typically from
about 100 to 5000 3CFB.

The hvdrocarbon product feed to hydrodechlorination unit 210 may typically have a much
higher chloride content as compared with that of the dechlorinated product obtained from
hydrodechlorination unit 210, In an embodiment, a first chloride content of at east one
hydrocarbon product fod to hydrodechlorination unit 210 may be greater than about 50 ppm.
In an embodiment, the hydrocarbon product feed to hydrodechlorination unit 210 may have
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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 2060 ppm to 3000 ppm. In countrast,
the chloride content of the dechlorinated product is tower than that of the feed, typically less

than 50 ppm, and usually less than abowt 10 ppm.

With further reference to hydrodechlorination system 200 of Figure 1A, in an embodiment
the dechlorinated product obtained from gas/liquid separator 220 may comprise alkylate
gasoline, having similar or substantially the same octane number and boiling point
distribution as compared with the alkylate feed, while the chloride content is greatly
decreased. Typically, a dechlorinated product, such as alkylate gasoline, provided by
processes of the present invention may have a chloride content less than 50 ppmy, and often
equal to or less than about 10 ppm. Analogous results will be obtained when the present

mvention is practiced using catalyst systems based on halides other than chlorides.

In an embodiment, the dechlorinated product may be fed to a stripper unit 230 for removing
any residual off-gas components. As an example, such stripping may be performed using a
counter-current strearn of dry nifrogen gas. In an ermnbodiment wherein gas/liquid separator
220 is operated under suitable temperature and other conditions, the dechlorinated product
from gas/liquid separator 220 may have a chloride content {e.g., <10 ppm chloride} and other
specifications well within acceptable ranges, and therefore a stripping procedure may

optionally be omitted.

The off-gas produced by hydrodechlorination unit 210 may comprise substantial amounts of
Hs, in addition to HCL The off-gas produced in hyvdrodechlormation untt 210 may further
comprise from about .1 to 20 vol% €, - Cs hydrocarbons. The off-gas produced in

hydrodechlorination unit 210 mayv still further comprise Cs, hydrocarbons.
3 Y 3

The off-gas from hydrodechlorination unit 210 may be fed to an HCI recovery system 300
{(see, e.g., Figure 1A) for removing the HCI from the off-gas and for recovering the HCL, as
described herein below. The off-gas from hydrodechlorination unit 210 may be fed to an HCH
scrubber 250 for HCI removal from the off-gas. Then the HCl-free off-gas, which may

comprise predominantly Ho gas, can be recyeled back to hydrodechiorination unit 210,
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4048 83.3 <3 1-Hydrodechlorination conditions as for Exanple 3; liquid
product recovery was >95 % It can be seen that hydrodechl orination

accor di ngvbaotdmsyzeesent i nvention did not substantial | yCaltuses11i0b®sper cent
of trinethyl pentane in the total C8 hydrocarbon fraction, nor the

tri met hyl pentane to di net hyl hexane (TMP/DVH) ratio of the dechl orinated
product, as conpared with the alkylate feed prepared according to Exanple
2. Examplig ¢®delMaiialitabd MEuANALYSs+0f al kyl ate feed and hydrodechl orinated
whol e i quid product for organic chloride The chloride content of the

al kyl ate prepared according to Exanple 2 and of the hydrodechl orinated

whol e 1i GW!HQ R Qghkcgmugi@é@%l (3}), M@ﬁ)r}q%(ﬁ%r %O%ﬁ\(iustk Renéh R%Bﬁ;lam:[tc’p X05 Cora
chl oride anal yzer {X-Ray” Opt |ca| Systens, Inc,, East G eenbush, NY). It can
be seen feeomeTabing idni¢ Haid ﬁ@lﬂvmhﬁ@omﬂmzﬂ@@mm rqq@ttqnamntbtv@sféﬁia_bﬂl de
content vag, ; 951 a3 ¢ &1&9 dégchﬂg)m %ﬁwé\ﬂ '1§er iglve& ﬁ% Qﬂv&txegpnl unct

pol yner A chlori ate onj unct po yner S pre areg y regenerating a
deact i vatpetfuivehirged doydicocdtahy stlywidih fr@zlifmhmum et iaﬁufﬁﬁabﬂswed by
extraction but ne Ihe on t. Sq pl omthe

or gani ¢ pﬁ%%%gmn Oglgst%laq |bﬁmm‘éx05%flé lcIgrt’epgtrm:}t"i“ognno %1 3d echl ori nat ed
conj unct Haelyyolymeric species were reported by Miron et al. (Journal of chemical and Engmcenng

Data, 1963) and Pines (Chem. Tech, 19823, The accumulation of conjunct polymer can
deactivate chloroaluminate jonic hquid catalysts by weakening the acid strength of the

catalyst through the formation of complexes of conjunct polymers with AlC.

Applicants have now discovered that conjunct polymer, e.g., that raay be released during
catalyst regeneration, may provide a valuable feedstock for liquid fuel production processes.
In an embodiment, used ionic liquid catalyst may be regenerated by treatment with a
regeneration metal. The regeneration metal may be, e.g., Al, Ga, In, and Zn. The metals may
be in the form of fine particles, granules, sponges, gauzes, efc. An effective amount of metal,
say aluminum, used for the regeneration of used ionic hiquid catalyst may be determined by

the amount {concentration) of conjunct polymer in the used ionic liquid.

The particular regeneration metal to be used may be selected based on the composition of the
ionic liquid catalyst, ¢.g., to prevent the contamination of the catalyst with unwanted metal
complexes or imtermoediates that may form and remain in the catalyst phase. As an example,
alununum metal will be the metal of choice for the regencration when the catalyst systern is a

chloroaluminate ionic liquid-based catalyst.

With further reference to Figure LA, the regenerated ionic liquid may be sent o conjunct
polymer extraction unit 150, in which free conjunct polymer that is released from the ionie
Hiquid during catalyst regeneration may be extracted with a hydrocarbon, e.g., a C+-Cyy
alkane. In an embodiment, the hydrocarbon solvent used for extracting the conjunct polymer
may comprise isobutane. After phase separation, the organic phase may be seut to a stripper
to separate the extracted conjunct polymer from the solvent. A process for ionic Hquid
catalyst regencration in which released conjunct polvmer is separated from the catalyst phase,
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The conjunct pol yner prepared according to Exanple 6 was hydrodechl ori nat ed
over a Pd/alum na catalyst containing 0,5 w % Pd under the foll ow ng

condi ti oS0 2B00F5®Ber age cat al yst bed, tenperature, 450PpTiUg2010/031959
pressure, 1.0 LHSV, and, 3000 SCF/ B, Table 2 shows that hydrodechl orination
process can significantly renove chloride inpurity fromthe feed, by
decreasing the chloride content from 301 ppmin the conjunct polyner feed.

to 2.9 ppMukdld0e Sehall Rated U Rredues 7 7Eheshyidr adeshlQr ivagkiion process
al so hydrogenat es unsat urated conponents in the conjunct polynmer as

i ndi cat edrdsypotie Pealerroreigp bltowtifé nunmber from 179 g- Br/ 100g conj unct
pol ynmer of the feed to <1g-Br/100g of the dechl orinated product, thus

i nprovi ng di esel properties such as APl and. cetane index. The

hydr odecHt ermiwat tadrinpriosdess. atigoed fowe pyitikergubdrprtredinn et 185 maRéaton] unct

o 1o 7.8 e € B A B YTy A o B B eChl of { na
ed produdtenFewd: 19D pAP to gPlinmy @b nitamicen Roly Br prReed 0828 pim DEchdcorinpiat ed
Product p%?yhﬁér %ed,%a:,%@e&%&%@r?nated substantially as described hereinabove for the

dechlorination of alkylate distiliate. In an embodiment, a first chloride content of the

conjunct polymer feed may greater than about 50 ppm or greater, and the chloride content of

the dechlorinated product is lower than that of the feed, generally the chloride content of the

dechlorinated product being less than 50 ppm, and typically the chloride content of the

dechlorinated product being less than 10 ppm.

When using conjunct polymer as feed to hydrodechlorination unit 210, at least about 90% of
the dechlorinated product derived from the conjunct polymer feed may have a boiling point
range generally from about 200°F to 1000°F, and often from about 200°F to BOO°F. Inan
embodiment, the dechlorinated product may comprise base oil, or a middle distiliate fuel,
uch as jet fuel or diesel fuel, wherein the dechlorinated product may have a chloride content

generally less than about 50 ppm, and more typically less than about 10 ppm.

HCI capture, recovery, and recyele

According to an aspect of the present invention, the otf-gas from hydrodechlornation unit
210 moay be fed from gas/liquid separator 220 to HC recovery system 300 for removing the
HC from the off-gas and for recovering the HCL The off-gas may be fed through HCl
recovery unit 310 to capture the HCL The off-gas may comprise Hy and € - O

hydrocarbons in addition to HCL

HCl recovery unit 310 may contain an adsorbent for adsorbing the HCl present in the off-gas.
The HCl recovery unit 310 may also be reterred to herein as an HC adsorption zone. The
oft-gas may be contacted with the adsorbent under HCI adsorbing conditions such that the
HC1 is adsorbed by the adsorbent. In an embodiment, the off-gas may be ted through HCH
recovery unit 31 at about ambient temperature and a pressure in the range from about
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atmospheric pressure to the pressure of the gas/liquid separator 220 to capture the HCL The
adsorbent may be selective, such that HCI is sclectively adsorbed, while Hs and light

hydrocarbons flow through the absorbent to provide HCl-free off-gas.

The adsorbent within HCI recovery unit 310 may comprise a material selected from a
molecular sieve, 8 refractory oxide, an activated carbon, or combinations thereof, In an
embodiment, the adsorbent may comprise a refractory oxide selected from alumina, silica,
titania, silica-alumina, and zirconia, or the like, and combinations thereof. In an embodiment,
the adsorbent may comprise a molecular sieve, including 8-, 16, and 12-ring zeolites, and
combinations thereof, wherein the zeolites may have a Si/Al ratio n the range from 1o oo,
Some examples of molecular sicves that may be used as adsorbents in practicing the present
invention include the following: 3A, 4A, SA, 13X, 13Y, USY, Z8M-§, Z5M-22, ZSM-23,
ZSM-35,) Z8M-48, MCM-22, MCM-35, MCM-S8, SAPO-S, SAPO-11, SAPO-35, and VPI-
5. In g sub-cmbodiment, the adsorbent may comprise zeolite 4A. In another sub-
embodiment, the adsorbent may comprise zeolite 13X, Zeolites and molecular sieves are
well known in the art (see, for example, Zeolites in Industrial Separation and Catalysis, By

Santt Kulprathipania, Pub. Wiley-VCH, 2010).

In an embodiment, HCI recovery unit 310 may include two adsorption beds (not shown),
which may be arranged in parallel to facilitate the HCI adsorption/desoprtion cycles. The
foed to HCl recovery unit 310 may be controlied, e.g., via a valve, whereby after the first
adsorbent bed is saturated with HCI from the off-gas, the flow of off-gas to HCI recovery unit
310 can be turned to the second adsorbent bed. The adsorbed HCI on the first adsorbent bed
may be recovered from the adsorbent, ¢.g., by teeding a recovery carrier gas through the
spent adsorbent bed. In an embodiment, the recovery carrier gas may comprise dry No. In
another embodiment, the recovery carrier gas may comprise a (s - Cy alkane, such as
isobutane. Desorption of the HCI from the adsorbent may be completed at the ambient
temperature and the system pressure, or may be promoted by heating the adsorbent via the
recovery carrier gas, or by operating HCI recovery unit 310 at a pressure lower than the
adsorption pressure. In an embodiment, the adsorbent may be heated to a terperature in the
range from about 100°F to 100G°F, and typically from about 200°F to 800°F to promote
desorption of the HCI from the adsorbent. The desorption pressure may be gencrally in the
range from about { to 500 psig, and typically from about 20 to 300 psig.
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In an embodiment, the HCl recovered from the adsorbent may be recycled to hydrocarbon
conversion reactor 118 (see, e.g., Figures 1A and 1B). Since HCI serves as a promoter of
ionic liquid catalyzed hydrocarbon conversion reactions, the required amount of fresh HCl or
organic halide promoter is thereby decreased, thus providing a substantial economic benefit

to the overall hydrocarbon conversion process of the invention.

Due to the presence of HCH in the hydrocarbon conversion, hydrodechlorination, and HCH
recovery systems of the present invention, processes of the present invention may be

performed entirely under anhydrous conditions.

HClrecovery system 300 may further include an HCL scrubber 320, such that the off-gas may
be fed to scrubber 320 for HCI removal from the off-gas. As an example, HCI scrubber 320
may serve 4s a contingency or back-up capability, e.g., i the event that HCI recovery unit
310 may be temporarily inoperative or unavailable. In an embodiment, HCI recovery system
300 may inchide one or more additional HCI recovery units (not shown), one or more of
which may be operated in parallel with HCl recovery unit 310, whereby a first HCI recovery
unit may be operated in adsorption mode while a second HCL recovery unit may be operated
in desorption mode. The HCl-free off-gas from HCl recovery system 300, which may
comprise mostly H, gas, may be recycled back to the hydrodechlorination unit 210 to

mimimize the consumption of Ha.
The following examples are illustrative of the present invention, but are not intended to limit
the invention in any way beyond what is contained in the claims which follow.
EXAMPLES
Example 1. lonic liquid catalyst comprising anhydrous metal halide
Various ionic liquid catalysts comprising metal halides such as AICL, AlBr, GaCls,
GaBr;, InCly, and InBr; may be used for practicing the catalytic processes of the

present invention, N-butylpyridinium heptachlorodialuminate (CsHNC HGALCl)
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ionic liquid catalyst is an example of such a catalyst. The catalyst has the following

composition.

Wit Al i2.4
Wi% Cl 56.5
Wi% C 24.6
Wit% H 3.2
Wit%e N 33

MN-butylpyridiniura heptachlorodialuminate may be prepared, ¢.g., according to
Example 1 of U.S. Pat. No. 7,432,408, or may be purchased (Alfa Aesar, Ward Hill,
MA}.

A chiorinated alkylate was prepared by reacting isobutane with Cs — Cy olefins at an
isobutane to olefin molar ratio of 8 in the presence of N-butylpyridinium
heptachlorodialuminate {6 vol%) as catalyst and »-butyl chloride as catalyst promoter, The
alkylation reaction was conducted at 95°F and 190 psig with vigorous stirring. After phase
separation, the hydrocarbon phase provided a chlorinated alkylate ("feed”) having the boiling

point distribution as shown in Figure 2, and a Cs composition as shown in Table 1.

Exampie 3: Preparation of hydrodechlorinated alkylate product

The alkylate prepared according to Example 2 was hydrodechlorinated over a
Pd/alumina catalyst containing 0.5 wi% Pd, as follows. The hydrodechlorination
catalyst was first reduced in flowing hydrogen at 450°F, 500 psig for two hours. Then,
hydrodechlorination of the alkylate prepared according to Example 2 was performed at
an average catalyst temperature of 500°F, a pressure of 500 psig, a LHSV of 1O br'!,

and a H» feed rate of 1000 SCFB.

The hydrodechlorinated alkylate product had the boiling characteristics as shown in
Figure 2. It can be seen that hydrodechlorination according to the present invention did
not substantially alter the boiling characteristics of the alkylate “feed” prepared

according to Example 2.

Example 4: C; composition of alkylate feed and hydrodechlorination whole liquid product
18



Example 8: 1-1C

capture from hydrodechl orinati on processes A

HCl-contai ning off-gas froma Il vdrodechl orinati on process using al kyl ate
distill atwofeed1srs fed directly to a HO recovery unit @SEaS2@143795%i gur e
1A) using zeolite 4A as adsorbent at a tenperature of 100F. The HC
concentration in the off-gas betbre and after contacting wth adsorbent was

periodically nonitored and neasured by HCl -sel ective Draeger tubes.

Fi gure

3 shows the HO concentration neasured in the of f-gas as the % of the feed

HO concentration as a function of tinme.

can be seen from Figure 3 that
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"Hydrodechliorination conditions as for Exarople 3; Hquid product recovery was
>95 Y%,

It can be scen that hydrodechlorination according to the present invention did not

ubstantially alter the percent of trimethyipentane in the total Cy hydrocarbon fraction,

nor the trimethyipentane to dimethylhexane (TMP/DMH) ratic of the dechlorinated

product, as compared with the alkylate feed prepared according to Example 2

Example 5: Quantitative analysis of alkylate feed and hydrodechlorinated whole liquid

product for organic chloride

The chioride content of the alkylate prepared according to Example 2 and of the

hydrodechlorinated whole liquid product {Example 3} was determined using a bench-top

XOS Clora chloride analyzer (X-Ray Optical Systems, Inc., East Greenbush, NY). ftcanbe
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d) contacting the off-gas with an adsorbent under FICl adsorbing conditions
such that the HCl is adsorbed by the adsorbent to provide an HCl-free

of f - gas; woaorR)o1af28er step d), recovering the HCl from PoE/isesionbmse . 4.
The process according to claim1, wherein the at |east one hydrocarbon
reactant conprises a C4 - Cl0 isoparaffin and a C - Co olefin. 5. The
process according to claiml., wherein the at |east one hydrocarbon product
i s sel ectyed F5OMAINE (G RUPw 1‘3@1%1%&&&%“%{1@'tKé’J}@S&EeQ&%@A e dedi8sel fuel,

jet fuel, base oil, and m xtures thereof . The process according to
claim 1, FGPPRer conpri si ng: f) prior to step b), feeding the at

| east one hydrocarbon product to a distillation unit to provide at |east
one distilled hydrocarbon product, and wherein the at |east one hydrocarbon
product doatpigtedrigietaron hfecohym@tr?@&é@hl orination catalyst in step b)
conprises the at |east one distilled hydrocarbon product. The process
according to claiml. further conprising: g) after step b), feeding the at

| east one déailaericnagtied Pp]v gdueits HVCP @ddi‘vstg Mra!titig}wimﬁi‘vtam i@uc Ttheld process
accordin I i q uct
conpr i seg a{)l’gI ‘fﬁ}a%l R AneLg fﬁ%}f ng o ”m F}&E *“'32%8%% L%?W%F?' %6 ppm 9.
The process sagwmddmmgahbmgahmphasi:,bymm}ﬁum. the ionic I i qU| d catal yst
conprises a chloroalum nate ionic |iquid, and the hydrodechl orination

catal yst conprises an elenent selected fromthe group consisting of

el ement s EnEIeJUPSpaatidh, of By drdfechBrdaddconaumd: ddehdr m xtures, present as
netal s, oxides, or sulfides. 10. The process according to claim1l, wherein
the adsorbent is selected from the group consisting of a nolecular sieve, a

ref r act orghe @xijdes pAghbMatRckdcatPONg NG RALIIAESIHdhef80ler a
Pd/alumina catalyst containing 0.5 wt% Pd under the following conditions: 500°F average

catalyst bed temperature, 450 psig total pressure, 1.0 LHSVY, and 3000 SCF/B.

Table 2 shows that hydrodechlorination process can significantly vemove chloride tmpurity
from the feed, by decreasing the chloride content from 301 ppro 1o the conjunct polyraer feed
to 2.9 ppm in the dechlorinated product. The hydrodechlorination process also hvdrogenates
unsaturated components in the conjunct polymer as indicated by the reduction of bromine
number from 179 g-Br/100g conjunct polymer of the feed to <lg-Bi/100g of the
dechlorinated product, thus iraproving diesel properties such as AP and cetane index. The
hydrodechlorination process also lowers the sulfur content of the conjunct polymer. The

sulfir content in the conjunct polymer was reduced from 28.7 ppm to 7.8 ppm.

Table 2. Comparison of contunct polvmer feed and dechlorinated product

Feed ID Conjunct Polymer Dechlorinated
Feed Product
API gravity 341 354
S, wt ppm 297 7.8
Bromine number, g-Br/100g 179 <1
ClLppm 301 2.9
Simdist, °F
0.5 wit% 226 212
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11. The process according to claim11l, wherein step b) conprises contacting
t he hydrocarbon product with the hydrodechl orination catalyst at a

t enper at We 20re/t1b®23r ange from about 300F to 750'F , a pPCE4S014/08795¢2 he
range from about 100 to 5000 psig, a liquid hourly space velocity (LHSV)
feed rate in the range fromabout 0.1 to 50, and a hydrogen supply in the
range from about 50 to 8000 standard cubic feet per barrel SCFB) of the at

| east one hy
further conpr

conversion zo
| FI C1-free of

recycling the

rocarbongprgoguct. 12 d@ﬁa@ﬁ@@@ﬁér gecqidh g, fiQ Cljai m 3,

ising: h) feeding the FICI fromstep e) t,4pe hydrocarbon

e 13 |qg“p&ocess ac oralng t0 craim3; rermthe

f--gas—econpri-ses—Fiz,—and t-he. mocesc f“f*hf} conpri ses: 1)
FK}freeSgWﬁ ‘gas fromistep d5 “t o the hydrodéchl orijnati on zone.

WD 2012/ 01552

3PCT/ US20621#1137959 14,

The pridéess ac

cordi ngato cl g

im 3,

wherein the p

hydr odechl ori

FOCESS g P[] 0T ned Under anjgydr ous [condi T ans, 5. A
Aat-+-or-—and-hydroegen—ehl-ori-de—recovery—proeess—eonpri si ng:

a) contacting at |east one hydrocarbon product with a hydrodechl ori nation
catalyst in the presence of hydrogen under hydrodechlorination conditions

to provide: i? an off-gas conprising an HCL and ii) a &chlorinated product;
Example §: HCI caphite from hydrodechiofination processes

A HCl-containing off-gas from a hydrodechlorination process using alkylate distillate feed
was fed directly to a HCl recovery unit (see, ¢.g., Figure 1A) using zeolite 4A as adsorbent at
a ternperature of 100°F. The HCI concentration in the off-gas before and afier contacting
with adsorbent was periodically monitored and measured by HCl-selective Dracger tubes.
Figure 3 shows the HCI concentration measured in the off-gas as the % of the feed HCI
concentration as a fumction of time. It can be seen from Figure 3 that the HCl in the off-gas
was selectively removed by the absorbent for about 7 hours. HCI breakthrough occurred at 7
hours of timie on stream. Even after the breakthrough, 70% of the HCl was captured by the

adsorbent for a further extended period of time (7-12 hours).

There are numerous variations on the present invention which are possible in hight of the
teachings and supporting examples described herein. It is therefore understood that within
the scope of the following claims, the invention may be practiced otherwise than as

specifically deseribed or exemplified heremn.
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b) separating the dechlorinated product fromthe off-gas;

contacting the off-gas with an adsorbent under 1-1Cl adsorbing conditions
such t hatwohle12fng3i s adsorbed by the adsorbent; and d) PaTiusSe013108TST) ,
recovering the HCl1 fromthe adsorbent. 16. The process according to claim
15, wherein the hydrodechl orination conditions conprise a reaction
tenperature in the range from about 300F to 750F, a reaction pressure in

t he rangeyfinegmsabout isiPQ-to 5000 psig; a liquid hourly space velocity
(LITISV) Teed rate i1n the range fromabout 0.1 to 50, and a hydrogen supply
in the range from about 50 to 8000 standard cubic feet per barrel (SCIT)
of the aty 'ea%&1@@5»@&9%9&%&9@;oQ&QQMﬁ%eu%JLJ@ﬁmﬁ&QCGSS according to claim
15, wherein the hydrodechl orination catalyst conprises an el enent sel ected
fromthe group ©oRSIHLA figsiohe By EpsHtos ieﬁcfa@ﬂ@uipen @nicgquig catgystiaad 11, and
their m )iltwlili gﬁroip oﬁﬁﬂkaﬁﬁe%&c@'11%@10%!&3%11 i S Jﬂldgi.%ﬁs tojpgow-!-&edt RLQcess
according'to claim D) conprises ‘'separating the
dechlorlma@bBﬁO@M@ﬁ&m¢th®Haﬂhn@&ldm?ﬁm akmeWﬁémampmeninndhe range from
\?\/Ibfﬁt aS?gcg\?erg ongilgi?‘n%ithg at kast i hvgwggx%%l nﬁdqc%%?t%l %%nérg%rcgfggn%mo c%gﬁgr bent
adsorbennmﬁ&@ﬁiheeptmnmsenac&ﬁnﬁmh@ﬂMQmubmzmklﬁdﬂmmémémmKWMGuadsorbent IS
selected fr

el et ed ARSI BER S3) SRR S EARLSHATH  SHn BibsLiRRATY

Wi hm ein a first chloride content of the at feast one hydrocarbon product 1s greater than 50 ppm

and a second chloride content of the dechlorinated product is less than 50 ppm,

2. The process according to clatm 1, wherein the first chloride content of the at least one
hydrocarbon product is greater than about 100 ppm, and a second chloride content of the at

least one dechlorinated product is less than about 10 ppm.

3. The process according to claim 1, further comprising:

¢} separating the at least onc dechlorinated product from the off-gas;

d) contacting the off-gas with an adsorbent under HCI adsorbing conditions such that
the HC s adsorbed by the adsorbent to provide an HCl-free off-gas; and

¢) after step d), recovering the HCI from the adsorbent.

4. The process according to claim 1, wherein the at least one hydrocarbon reactant
comprises a Cy — Cyo tsoparaftin and a C; — Cyp olefin,
s The process according to claim 1, wherein the at least one hydrocarbon product is

selected from the group consisting of alkylate gasoline, diesel fuel, jet tuel, base oil, and

mixtures thereof.
6. The process according to claim 1, further comprising:
{) prior o step b), feeding the at least one hydrocarbon product to a distillation umit to

provide at least one distilied hydrocarbon product, and wherein the at least one hydrocarbon
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WO 2012/ 015523PCT/ US2011/ 037959 20, The process according to claim15,
wherei n the adsorbent conprises a nol ecul ar sieve selected fromthe group
consi sti Nyoah128A5524A, 5A, 13X, 13Y, USY, ZSM 5, ZSM 22, PCT/US2011/0Z8M 35,
ZSM 48, MCM+ 22, MCM 35, MC-M 58, SAPO- 5, SAPO 11, SAPO 35, and. VPI-5, 21,
The process according to claim15, wherein the at | east one hydrocarbon
product is selected fromthe group consisting of alkylate gasoline, diesel

fuel, | etydael oonQ@t@'@WQh khe 130G PR MEGS: &Bﬁrsﬁtgfqtegm aifedeoye sankasti ng at
| east one hydrocar on reactant with an ionic liquid catalyst in a

hydr ocar 5&#H ebbiiercsiten PPgRE under hydr ocar bon conversion conditions,

wherein a first chloride content of the at |east one hydrocarbon product IS
greater than 50 ppm and a second chloride content of the dechlorinated
product i’s | edBe piveays atsotkinelio cjspmi. R2heA chypdiisRear bon conver sion and

hydr odechl ori @ﬁiﬂe%etpﬁto‘%@&tﬁn e QIRGL a%l 98@& lorinate vﬂm‘?%ﬁhﬁcﬁt 0%, t?fgibl)ﬁaSt one

hydr ocar bon r&act ant an ironic |qU| cata in a drocar
conversi on zone under hydrocarbon conversion conditions to provide used

tonic i C!;UI d %Q(ET%E;()Q&%%?CLO}dm&afO%RnIJ}llln\.%ﬁuglg i%”?fgast Oilc ?C‘Chft()pigia‘t e&%%{;er ating at

| east a portion I oni regeneration zone to
provi de nempnkmamgmmuﬁmﬂmehmmu;ﬂdﬁahakysmmaﬂdﬂanbﬁ@amconjunct pol ymer ;

c) after step b), separating the free conjunct polymer fromthe ionic
liquid catal yst; and d) after step c), contacting the free conjunct
pol ymer with &he fipcisodechl:qrbnatc onvicadiatysinié Rgtihenfiresenseeod hydrogen in
a hydrode i nation, zone, und hyd echlorination conditions to provide
5 Gechl ot ARG BoaE 55 TR P Ee GUROr ARG Y GO B M S er of n 1 he
&chl or i nateded @ét@@@i(\@ﬁ%ﬁétttﬁ@%f Bi-gdhie o iz shipd 4.8t € bugls thaydang:ia chl ori de
content | ess than about 10 ppm The process accordlng to claim 22,
V%erelnYWﬁ@“&dﬁFﬁPtﬁéﬁéﬁ’ﬁPSﬁh&t“gohbrlses di esel fuel having a chl ori de
content |ess than about 10 ppm

10. The process according to claim 1, wherein the adsorbent is selected from the group
consisting of a molecular sieve, a refractory oxide, activated carbon, and combinations

thereof.

11. The process according to claim 1, wherein step b) comprises contacting the
hydrocarbon product with the hydrodechlorination catalyst at a temperature in the range from
about 300°F to 750°F, a pressure in the range from about 100 to 5000 psig, a quid hourly
space velocity (LHSV) feed rate in the range tfrom about 0.1 to 50, and a hydrogen supply in
the range from about 50 to 8000 standard cubic feet per barrel (SCFB) of the at least one

hydrocarbon product.

12. The process according to claim 3, further comprising:

h} feeding the HCI from step e} to the hydrocarbon conversion zone.
13 The process according to claim 3, wherein the HCl-free off-gas comprises H,, and the

process further comprises:

1) recycling the HCl-free off-gas from step d) to the hydrodechlorination zone.
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25. The process according to claim22, wherein the &chlorinated product
conpri ses base oil having a chloride content |ess than about 10 ppm WO
2012/ 015528RCI/WWS2011/ 037959 26. The process accordi ng t ®CTIEskMA2795Nher ei n
t he hydrodechl ori nation catal yst conprises an el enment selected fromthe
group consisting of elenents of Goups 6, 8, 9, 10, and 11, and their

m xtures, present as metals, oxides, or sulfides. 27.The process according

to claimi3d2, whepebds %@@;@)m@gmm@@a@eiﬁQﬁt@%mgpérh@nﬁo@wﬁ%\ﬂa@hsyner with
t he hydrodechl orination catalyst to further provide an off-gas conprising

FTC an@“%h@“brocess further conprises: e) contacting the off-gas
with an adsorbent in an 1-1Cl adsorption zone wherein the HCl is adsorbed
by the adsorbent to provide an HCl-free off-gas; and f) after step

e), recovéring yHedpbiorfopom ?cﬂldélyé@sm@émdc1@8‘~’crheio|9¢89c‘r@§@risé@:or ding to
claim 27, V"“e‘%ﬁdoﬂzah b TeaStlo [nIs 53?&0 Oﬁ%ﬁ%ﬁg&%{ %éod%&gonm@@&;&ﬁ?aﬂ{ OCterS]S

further conprises: recycling t ree off-gas fromstep ¢
hydr odec Hrariaratd @ |h‘v grogye, under hydrodedﬂonndtlou conditions to provide: 1) an off-gas

comprising an HCl and i1} a dechlorinated product;

b} separating the dechlorinated product from the off-gas;

¢y contacting the off-gas with an adsorbent under HCI adsorbing conditions such that
the HCI is adsorbed by the adsorbent; and

d} after step ¢, recovering the HCI from the adsorbent,

I6. The process according to elaim 15, wherein the hydrodechlorination conditions
COMPrIsC a reaction tomperature in the range from about 300°F to 750°F, a reaction pressure
in the range from about 100 to 5000 psig, a liquid hourly space velocity (LHSV) feed rate in
the range from about 0.1 to 50, and a hydrogen supply in the range tfrom about S0 to 8000

standard cubic feet per barre]l (SCFB) of the at least one hydrocarbon product.

17. The process according to claim 15, wherein the hydrodechlorination catalyst
comptises an element selected from the group consisting of elements of Groups 6, &, 9, 10,

and 11, and their mixtures, present as metals, oxides or sulfides.

8. The process according to claim 15, wherein:

step b) comprises separating the dechlorinated product, as a liquid, at a fomperature in
the range from about 50°F to 600°F, and

step d) comprises contacting the adsorbent with a recovery carrier gas, wherein the

HCl s desorbed from the adsorbent.

9. The process according to claim 15, wherein the adsorbent is selected from the group
consisting of a molecular sieve, a refractory oxide, activated carbon, and combinations

thereof.
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20 The process according to claim 15, wherein the adsorbent comprises a molecular
sieve selected from the group consisting of 3A, 44, SA, 13X, 13Y, USY, ZSM-5, ZSM-22,
LOM-23, Z8M-3S5, ZSM-48, MCM-22, MCM-35, MCM-38, SAPO-5, SAPO-11, SAPO-35,
and VPI-5.

23, The process according to claim 15, wherein the at least one hydrocarbon product is
selected from the group consisting of alkylate gasoline, diescl fuel, jet fuel, base oil, and
mixtures thereof obtained by contacting at least one hydrocarbon reactant with an ionic liquid
catalyst in a hydrocarbon conversion zone under hydrocarbon conversion conditions, wherein
a first chloride content of the at least one hydrocarbon product is greater than S0 ppm, and a

second chloride content of the dechlorinated product is less than about 10 ppm.

22. A hydrocarbon conversion and hydrodechlorination process, comprising:

a) contacting at least one hydrocarbon reactant with an ionic liguid catalystin a
hydrocarbon conversion zone under hydrocarbon conversion conditions to provide used ionic
hiquid combined with a conjunct polymer;

b} regenerating at least a portion of the used 1onic liquid in a catalyst regencration
zone to provide reactivated ionic liquid catalyst and a free conjunct polymer;

c} after step b}, separating the free conjunct polymer from the ionie hiquid catalyst;
and

d}) after step ¢}, contacting the free conjunct polymer with a hvdrodechlorination
catalyst in the presence of hydrogen in a hydrodechlorination zone under hydrodechlorination

conditions to provide a dechlorinated product.

23, The process according to claim 22, wherein the dechlorinated product comprises

middic distillate fuel having a chloride content less than about 10 ppm.

24, The process according to claim 22, wherein the dechlorinated product comprises

diese} fuel having a chloride content less than about 10 ppm,

25. The process according to claim 22, wherein the dechlorinated product comprises base

oil having a chloride content less than about 10 ppm.

26



WO 2012/015523 PCT/US2011/037959

26. The process according to claim 22, wherein the hydrodechlorination catalyst
comprises an element selected from the group consisting of elements of Groups 6, 8, 9, 10,
and 11, and their mixtures, present as metals, oxides, or sulfides,
27. The process according to claim 22, wherein step d) comprises contacting the conjunet
polymer with the hydrodechlorination catalyst to further provide an off-gas comprising HCl,
and the process further comprises:

) contacting the off-gas with an adsorbent in an HCl adsorption zone wherein the
HC1 is adsorbed by the adsorbent to provide an HCl-free off-gas; and

f) after step ¢), recovering the HCI from the adsorbent.
28, The process according to claim 27, wherein the HCl-free off-gas comprises Hs, and

the process further comprises:

g} recycling the HC-free off-gas from step ¢} to the hydrodechlorination zone.
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