Novel Phenyl am no | sonicoti nam de Conpounds Field of the invention The
invention relates to a series of substituted phenylam no isonicotinam de
conmpoundswohato/assiuseful in the treatnment of hyperprol iPCenstiwesdiseases,
such as cancer and inflamuatory disorders, in mammuals. Al so disclosed is
the use of such cowmw;ﬂ:@w&qﬁgw&@m REQyfeAfki ve di seases
in mammal s, especially hunans arnmaceutli ca corrp05|if| ofs cont ai ni ng
such corrpounds Summary of the related art The Ras/ Raf/MEK/ ERK pathway is a

central signal transduction pathway, which transnmts signals frommltiple
col| " surf ace s SBBRGH NS T RIELE DBt FomLet 6t SPHENAAGRa USIAREEh
regul ate geng; BXRIRS Q@.@wm@a@gt@@dm%asag%&(}ya&&iaer? %EE% {@s the MAP

ki nase pat hway as MAPK stands f mto acti Vate rotein
i ndi cati fig tratusihps peithwdy "@ammeiim3|aﬁisﬁi§t}§ﬁ§w @ﬁﬁt ogﬁﬁs?rmy&t:@ﬁmnes and

Gpon the st it iR Pt e b ARG Coan A ASHA L P s, whtch
result in thergnerenbbansgin brdustdery,. of apoptosis or cell cycle

progressi on. The Ras/ Raf/MEK/ ERK pat hway has been shown to play inportant
roles in cell proliferation and the prevention of apoptosis. Aberrant

activation of this pathway i s %EW@FWQE%@&WE?@H@N mal i gnantly transforned

cells. Anplification of ras ‘C“UgETTE"S“‘"an‘d'"‘aCTvatlng mut ati ons t hat
| ead toifthe expression of constltutlvely active Ras proteins are observed
i n appr oxi mately 30% of all human cancers (Stirewalt et al., Blood 2001 ,

97, 3589- 95)  NpVEHEE: ft‘oﬁ(%‘é@%ﬁéﬁﬁﬁ?ﬁ%ﬁm%m&%ﬁwf& povisdls @WsEbeof col on and
>90% pancreati c cancers as well as many other types of cancers (Kohl et
al ., Science 1993, 260, 1834-1837). The effects of Ras on proliferation and
tunorigenesi s have been gopunpntetioriapetahsgakbvlinges (MCubrey et al.
| nt J Oncol 1995, 7, 2953710). af  nut at 1 ons have been tdentified in nore
t han 60% of malignant nel anona (Davies, H et al., Nature 2002, 417,
949- 954 e lpee te d in Ras,
this pa%‘hwa F{ﬁﬂié@? ﬂﬁ&&bé eﬁgﬁcgﬁg’s?%@%gﬁégﬁ“ &E@at fgof" - ﬁg’?{ g‘ﬁf
interventi om:;(‘?@a:amg;@a Oy keuBem a 2003, 77 1263 93). The Ras/ Raf/I\/EK/ ERK
signal i ng pat hway can regul ate proliferation through downst ream
transcription factor targets including NF-k B, CREB, Ets-1 , AP- 1 and
c-We. ERKS sGalisd bagblgloPhiane {;xl Al HSadn to AL vi RRAE MGyt ch | ead
to their activation. Alternative

$he wi% C1D+ content in the ak\ei 3R

DETAILED DESCRIPTION QF THE INVENTION

Definitions;
Tha term “somprising” means including the slements or steps that ars

wentifind following hat term, but any such eloments or sleps are not

™o
o

sxhaustive, and an embodiment may inolude ofther slemeants or steps.

& “midddle distiflgte” is a hydrocarbon product having a boiling rangs
batwesan 2607F to T10U°F (131°0 to 583°0). The term "middie distillaie”
nohudes the dissel, heating off, jet fuel, and kerosene boiling range fractions.
Homay abee include a portion of naphtha or ight ol A “naphtha” s o lighter
3¢ hydrocarbon product having a bolling range betwesn 100°F 10 400°F 38°C o
204°CH A Tlight olf” s a heavier hydrocarbon product having a bolling rangs
that starts near 8O0TF{318°C) or higher. & Yjet fuel” is @ hydrocarbon product
having & boiling range it the jet fuel bolling range. The term et fusl boiling

.



ERKs can phosphoryl ate and activate the downstream ki nase target RSK, which
t hen phosphoryl ates and activates transcription factors, such as CREB.
These tranecnioptisssm factors induce the expression of gemes/usc@onsesme f or
cell cycle progression, for exanple, Cdk's, cyclins, growh fact ors, and

for apopt osIr@n@@ew't@mv@wmsesmkﬁn %ésw%% &9@%‘@*@%} ¢ £yd oki nes.
t e act

Overall, treatient of 'l's wth rowt fac ["feads I'vation of
ERKs whi ch rgSiiFtd3si m‘ Sller gﬁﬁdﬂ?mﬁdiﬁ‘%iﬁwbh@ Basens difdretent i atl on

(Lew s et aI e T K l, genes
consi sts of yd“g&gggﬁgg% %gﬁiwﬂﬁ%&%@aﬁd ’T@ﬁ?{% fhﬁ?sféé

dual - speci f i3I KiThasesm higghiRUtiuig ey danght Mf@mcﬁ@éhrbﬁfx@wa@@a}‘% nase
activity, The structure of MEK consi “sts _of an_ami no- term nal negative

regul at oPy dSHHIGTHRRE RENWERB O T enili Wéﬁf\/l&@fm%%@ﬁ@ - nghaoweiliig  whi ch
I s necessar %a&gé R %HQ'%@%&Q%&%;% é&?}f\%}f%ffsﬁéékn l6ld @8 fP\E»i;B«He regul atory

MEK1 donmi n ults I'n constitut tl vat ron (Steel man et
al ., Leukeniaci2@od of 18 ca88oRE8)as MEKtuies! vy AE3HAM B3BBG, protein with a
nol ecul ar wei ght

et 19 478- MEK1
i s nodestly expré 5538@%@1Qgﬂﬁ%&@&m%v@mﬁ?ngﬁyﬁ ﬁ@?%@d&’?‘ﬁ%ﬁ%ult
tissue w th i&hg ehti@i%gﬁie heverRaaaheskRiicl Mdddh M8 UeeclBidatequi res

phosphor yl ati on of 18 and S222 for activation, and substitution of these
resi duedwi th ei therasa§padigndiag rampppeoy r@mb@mi&semmag@a ped to an

8ol ool 1| TBBEIIYIBRAHR LRI I MBI REH SasdMBROGBhells cor
culture prom&é&uaﬁ&w&ee&ﬁsn&m&d wdudes E@E’Sﬁﬁﬁﬁep&ﬁﬂum“ﬁﬁm t he opp03| te
was observed in i rtaI| ed cell ells | acki ﬂg ei 53 or 161 NK4a

(Lin et al ey GondhTBenoabB950nE Hodiannuiorasnas ARRITIRS act ( vi Ly of
VEKL 100D bbbt fh FE&R&@ Eﬁ&@hkg%bgﬁ’mg?&%é gé’é@@e&*@m@@@%m@?%% (S

activity (Carter et Chem . The "mai n
physi ol 3§i cal®3Subend at BeidofavEICiaseuEhy G psets . akFeher KRk (extwacel | ul ar

of “prot ei ne. S AReH At P RPLLPRR CPRERT S EE Il Fhabllh hbriedRRpe o Y

di fferent typestioh Foaheer:, (3N (Rutatedol ﬁammr *(VEKE 8Mih st ransform
fibrobl ast, herrat ﬁqm etic and ot her cell ?it\ﬂé Constitutive activation of
MEKL results in cOlvlITarats afsEsT pitiaRd V?%ﬁfgﬁ‘éffﬂb?f@f%‘bf@@e?itfﬁ a likely

| i [ anmat or S A eDagee ol o BB BB SEReL Akt Aftoatten, o ar.
Proc. Nafil . radigd! oiSbias 1o Sgl carbon atoms. In one smbodiment, the alkyl groups
ara mmethyl Examples of alloyl groups include, but arg not imited 1o, groups
guch as methyl, sthyl, n-propyl, isopropyl, r-butyl, sobudtyl, sec-butyl, huby,
mepantd, and the ke,
“Unsupported” means that the catalvst or the halide containing additive
§ i noton a fixad or moveable bed of solid contact material, such a8 non-basic
refractory matarial, 8.4, sifics.

Test Mathod Deseriptions:

AR Gravity 18 moeasured by ASTR [V 28782 {(Reapproved 2008) or
3 ASTM D 1208-88 (Heapproved 2008).
Density is massured by ASTM D 120808 (Reaproved 2008 or ASTM
£ 4052-88 (Reapproved 2002, Densily is reported i gfmd, at the refarence
omparalire in °F.



1995, 92, 7686-7689). Useful inhibitors of MEK have been devel oped that
show potential therapeutic benefit in several studies. For exanple, small
nol ecul e wWBKoionhuisit ors have been shown to inhibit humarCraseeogsmm h in
nude nouse xenografts (Yeh, T. et al, Proceedings of the American

Associ ati on of CaneetesRaneRiahudidt: AincAHanodBiRiBDib ke ing. et al.

Proceedi ngs of the Anmerican Associ ation Cancer Research 2004, 45, Abs
3890). MEK iGshimpraisrs i Bemleped aﬁﬁﬁﬁ”&wi} E8RAIBa ankASARRVISAVBE6.

Resear ch 2008 © b HREC A0 1 Ry B era S SRl SRR RN EpRe T cal

Onhcol ogy 20ﬁﬁs’zrslﬁizmﬁﬁ@&wm%iansk}a@esﬂmtmﬁ. iz Mimelatal by Mad 8?%&1{3&{‘3&@8”0“
Ther apeut.i cs 2007, 6, 341 oS Part 2 ) PD- 0325901 (Swanton C
Johner onbs’ IBEENHASTIRE éb@%ﬁjb@@dgﬂstéibﬁf%%&ﬁ%ﬂwwm«‘ﬁamr%m Eshmediod |

Mol | « 34685 P. A
ot Nl eo o R e e osP g by B8 O BRI SO D
84352 (Wt ertigilsbvetsen ARTHE deebifictigs! 5f2%3£é Iaterk cah «Sotinkyy 16 orsi@si ni cal
Oncol 20 h

Thg?aggﬁti cg%fa g}{" ?p‘%%%é%%@%g%%%%% QR& %inﬁ%mgg%%@ ?'e‘%%z n;:glr ease),

and RDEA- 4381412008 [psess I el ®ase) . Corrpounds suitable as MEK inhibitors are
al so disclosed in US 5,525, 625; WD 98/43960; WD 99/01 421 ;WD 99/01 426; WO
00741 508; WO 00/REIBOBPONS 68742 65V VD SR eSS R 0B BTN BA 1 HAEDT.

042025 MO BRERY, SHE PAAOREL Sy R DR TR B0 PR N 0T 01
and Wo2007/ mmamam@égy gisp tthommafograminyi. nVen chisalditniis dtzsersmhj echeof the
b “hyper pr ot L aPEoit arbltied eva e N na R ETPRC R i (5P BReHERORs vel |

as di seases mmlmmﬁtm skher MEisRecase &ssw@sp@s PEANCRs oRRd Adikammat i on
in mamals wth superior pharmacol ogical properties both with respect to

their aéfiviftiresdH aﬁéﬁﬁusg&ﬁﬂ@éwm@w@m T4 ﬁfmgﬁmﬁ%?@ﬁéﬁﬁﬁhc@fand
bi oavai | abi l4igky. ¢ g p{] ?&fkskﬁ&&cﬁ%n&?% m%B'ﬁ(?'«;{‘\éxﬁﬂi g%,e?ré’m!;td&f

novel , substitue am no I ha
phar maceut i @a‘ﬁ@&imnmamﬁm %esssﬁamz:@r p&ma\i{m«y’si\@éﬁ prodrugs thereof that are

0 seases. The comioUL P e UaP ivet] Yo PoreraaqTyra Misgen (CIHIN f
determined with & Carle Erba 1108 Anatyzsr by ASTM D 328102
28 {Reapproved 2007

Low level nitrogen is separastely detarmined by oxidathve combustion
and chamilumingscanos by 4828 ~ 02 (Reapproved 2007} Sulfuris
maasured by ultraviclet fluorsscence by ASTM S453-08a.

Flash Point is measured in & small scale clossdoup apparatus by D
3828-07a. Smoke Foint is measured by I 1322 - 87 {(Reapproved 200e1.
Cloud Point s measured by ASTM D 8773-07. Freeze Point is measured by
ASTM D 887205, Kinematio viscoally al -220°C is measured by ASTM D 445-
08, The Net MHeat of Combustion is estimaled by ASTM D 3338-0%, and
reported i both Brwib and Mlikg
30 Different methods are used for caloulating octane numbers of fusls or

1391
3%

fuel blend components. The Motor-methed octane numbsy (MON) s
determined using ASTM D Z700.07h. The Research-method ootane number
{RON} s determined using ASTM D 2888-07a. MON and RON both empiloy

-



Formula (1) and pharnaceutically acceptable salts, solvates or prodrugs
thereof, wherein: Xis NHor O Rl is hydrogen, nethyl, ethyl, n-propyl,
i - propyl ,w8Homwo1kisl, R2 i s hydrogen, nethoxy, ethoxy, aeewryiseme/smsyano, SH
or Hal, R3 R4 are independently selected from hydrogen, SH or Hal, R5, R6

are Indepenctﬁagmaﬁﬁﬁmmréww&i &@é*ﬁfh whaaﬁcmiwﬁ%nﬁmad Br or I.
Preferred are conpounds of Subfornulae |IA |IB I'F, 1G and I H of

Formul a (I ) AdtghitonsHbey maaw@ah@aﬁ@@eﬁpﬁ@m éugméﬂasfs%@ vamgstm {pEbUr ugs
h f hyl ,
|t seL%r ogen%&?ﬁlﬁ& %‘%Q Jﬁgg E{%W)\’se%%g b “ﬁl} q]&d’ E@%%gﬁgg g‘ﬁg}é’% L

is NH, R is I roenor dr """" R4|s
hydr ogen~or F%‘E%’ %g} QU ’gmﬁt‘l%éﬁiﬁij pgﬁ ‘ﬁ‘@u«b‘?%ﬂﬁﬁza IC X is
NH Rl is F, C' TR Do Ste 8 T ne RidiSis RUHN 2088 ackordBy 1 TREROKY: £F37.

acetyl ene,
The vol%s of the different carbon numbers (C10+, T+, G117+, 274,
CAS+, and GBS+ in the hydrocarbons is determined from the ASTM D 2887
10 budling points (Simist), using the following chart of the bolling points of
paraffing with different carbon numbers, In the context of this disclosurs the
yol% of C10+ for sxample, s the wi% of the hydrocarbon product that boils
above 8 paraffin, or ahove 308°F (15 . The vol% of C11+, for example,
is the vol% of the hydrocarban product that %msie; ahove Q10 paraflin, or
15 ghove 348°F (174°C) The volume of GBS+, for axample, is the volt% of the
hydrocgrbon product that bolls abovs €54 paraffin, or above 1088°F (882°C)

Carbon Boiling Point, | Bolling Poing,

Numbser °F G

R 304 151
O 345 174
O 388 188
{18 - 549 287
17 578 302
C28 774 412
C27 781 423
042 883 &3
43 1303 838
54 HGS 582
G888 1105 586

The sxtent of branching and eanching position can be determined by
¢ NMR Branching Analysis.

3



R3 is hydrogen or Hal, R4 is hydrogen or Hal, R5, R6 are OH, Hal is F, O,
Br or I, in Subformula IDXis NH RLis F, d, nethyl or ethyl, R2 is

hydr ogen,w0,208v014382t hoxy or acetylene, R3 is hydrogen oPCFusBbjosishydr ogen
or O, R5, R6 are OH, in Subformula IE Xis NH RlLis For d, RRis | or
Br, R3is hydrogen or F, R4 is hydrogen or A, R5 R6 are OH, in Subformula
IF Xis NH Rlis For G R2is | or Br, R3is hydrogen or F, R4 is
hydrogen or O, PSMERBRAMEIENG AMNBUbI®hula IGXis NH, RLis For d, R
is | or Br, R3 is hydrogen, R4 is hydrogen,

The NMR branching properties of the samples wers oblained on a 500

ix

MHz Bruker AVANCE spectrometer oparating at 800118 MMz and using 10%
solutions in CDCHKH. All spechra were oblained undsr guantitative conditions
using 8C degres pulse (5.8 u8), recycls deday of 4 seoond and 128 scans to
ansire good signalo-naise matios. TMS was used as an inlamal reference,
Tha hydrogen stam types wers defined accarding o the following chamioal
16 shift regions:

0.5-1.0 ppm parsflinic UM, msthyt hydrogen

10-1.4 ppim paraffindgs CHy methvdens hydrogen

1441 pom paraffinic OH msthine hydrogen

2.1-4.0 pom hydrogan at o-position to aromatic rng or olafinic carbon
18 4.6-8.0 ppm hydrogen on olefinic carbon gtoms
&.0-9.0 ppm hydrogen on sromalic rings

The NMR Branching Indsy is caloulated as the ratio in percent of non-

benzylic methyl hydrogen in the rangs of 0.5 10 1.0 pom chemica! shill, o the
20 tolal non-benzylic aliphatic hydrogsn in the range of 0.5 kv 2.1 ppm chemical
shitl,

The OHy v CHy hydrogen ralic s defined s the ratio in percent of
non-banzyic mathy! hydrogen in the range of 0.5 {0 1.0 ppm chemical shiff, to
nonebarzyiic methylene hydrogen i the rangs 1.0 v 1.4 ppm chemica! shift,

25 The percent aromatio profon i defined as the percent argmstic
hydrogen in the range 8.0 1© 8.0 ppm chamical shilt among all the protons in
the range 0.5 to 8.0 ppm chamical shift.

Hrocesses for Producing Middle Distiliale

3G frr @ fivs embodiment, thers is provided a process for produding a
rridddie distifiste comprising rescling a refinery stream containing isobutansg
with @ proosss streamn containing budeng under sliovlation conditions, wherain

the ischutane and butene are sivwlated fo produce an alkviate product in the

S



R5, R6 are OH, and in Subformula IHXis NH RlLis F, RRisl, R3is
hydrogen or F, R4 is hydrogen or C, R5, R6 are OH A nore preferred group
of conpouwdomfoifsimul a (1) and its Subformul ae | A | B, PCTUSE@INFEBI9IF, |G
and I H corresponds to Fornmula (I11): in which Rl, R2, R3, and R4 have the

meani ng i ndiggaé@ehef O s Fomratiamidate Mnik isuBreAguEedrRUREeY MilidtalAst! B 1C
ID, IE, IF, IGor IH Especially preferred conpounds according to Fornul a
(1) and/or FeREMPENS 30 Phel slettied @vorlinie Gioaphednsiess ayatkyPROCESS FOR
PRODUCI NG A { ' l.Caklon . , { co-filed
pat ent appl |§¥§%h§sﬂn§§%%{g@%F %@égé%gg%g&éi%%é%%?%ég%‘?}i{%\%ﬁ%ﬁ ’g‘t%'?{f@y Gasol i ne
Bl endi ng Conponent™, "Pr oce&g for Produci ngga Jet Fuel", "Conposition of

e

Mddle Distillate", and "Pg ss for Producing Mddle Distillate by

Al kyl ating C5+ | sopar agfif and C5+ O eflﬁg{, g.%e;rei n incorporated in their
entirety. FIELD OF THE [INVENTI ON TARS VeI 6n is directed to a process
for producing a mddle §j’°sti |l ate. BRI EEHESCRI PTI ON OF THE DRAW NGS FI GURE

1l illustrates the line Bgef?”:ned by the equation: RVP - -0.035 x (50 vol %
boiling point, C) + 5.8. FIGURE 2 is a plot of the nolar ratio of olefin to
HO vs. the r@petiablysi s “6f the wt % Cl0+ Content in the al kyl ate. DETAI LED
DESCRI PT;.}O\I OF THE I NVENTION Definitions: The term "conprising" neans
including the elenments or steps that are identified following that term

but any such el enesisidmSdLASIA B, ROE H, methyl, sthy, propyl, bubyl, pentyl or
hexyt group, R'sH, methyl, ethyl, propyd, butyl, pentyl or hexyl group, Xis a
chiorealumingte, and Ry and Ry are H, mathyd, ethyl, propyl, butyd, pentyl or
haxyl group. The lonic guld catalyst may alse comprise a derivalive of etther
10 of the structures & of B in which one or more of the hydrogens attached
directly to carbon in the ring has bean replaced by an alkyl group. inths
forrnulas A and B R, R, Ry and R; may or may not be the same.
Alternatively the ionic iquid catalyst s a chloroaluminate ionle iguid having
the general formula RR RN H ALCEK, wherein RE and R" are alkyl groups
1% containing 1 to 12 carbons.  In this smbodiment the method slso comprises
separgting out the middie distiliate from the alkylate product, wherain the
saparatad middie distilale fraction is from 20 wi% or higher of the folgd
alkylate product
i & second embodiment, there s provided a process for producing s
20 middls distillate or middie distiliate blending componant, comprising
contacting & feed i an ionke guid atkylation zone, at alkyiation conditions,
and recovering an efffuent comprising an alkylated product with defined
carbon number distnbution, In this embodiment, the feed comprises an
olefin, an isoparafiin, and less than § wi% oligomerized olefin, The ionio
28 Houid atylation zong has an acidic halogluminats jonio liquid, The alkyisted
product has greatar than 30 voi% C10+ and less than 1 voldh C88+, In some
embodiments the alkylated product has greater than 30 volth G111+, Jor
axample greater than 40 wi% or greater than 80 vol% C11+. The olefin can
have from 2 1o 7 carbon atoms, or five carbons or less, Insome

VB



exhaustive, and an enbodi nent may include other elenments or steps. A
"mddle distillate" is a hydrocarbon product having a boiling range between
250F to MOQB1ow2BC t o 593C). The term "m ddl e distill areT/tiseabossit he

di esel, heating oil, jet fuel, and kerosene boili ng range fractions. It may

al so i ncl ud%@b@@rﬁg;@m@re@é@rﬁéﬂ@a @Fﬁémgh{*e@b!&?m% AR N eb $rafink iLgAt er
hydrocar bon product having a 'l ng range bet ween 100F to 400F (38C t

204C). A "|itghdons by ang wm@w@mwm b _cs‘dhr@tashammg mboi | ng
range t hat %%é&%ﬂ?ﬁ?h%pgg E%Q@m‘pkga %le;r* gﬁmbgre%%r%é%ﬁlgﬁrg édz\%:ilﬁzﬁg ,ocarbon

product havih t erm”jet
fuel boilingrange# ari@frérssrsﬂz@:ﬁ meeit, dbafebﬁrrspmmrm;ﬁ@sbm famngotangg et ween

280F and 572F 38C. 300Q),.., The r "d_esel fuel boiling ran refers
to hydrotar B%ﬁgg%g\‘ﬁ ﬁ?é%?%@%‘?%@r@w%ﬁ ‘ *\‘/%%W“??ﬁﬁmaﬁﬁmi'}@'gﬁ‘ﬁ t{‘%ﬁ&‘@@ and

538X). The tgn ! i £ 3 ing a
boi l'i ng rangg pﬁ%t i\ifé‘gnrg ?t@d‘gl:ngﬁggf%gé& @g@%g@%ﬁﬁ%@% w$ﬁ9§§%0| n{g@r’{ange

is the 10 valioswsid ihagnpeidiesd 1 eheaii Aglidogkyinten p@r‘a@rta an@rmbmg@m

Y I
bI endi ng i nt;a@aawttydﬁ%ﬁqme@r:@mmrm@mm@ :ﬂ@s:r fragdkSpaahitisas b@ihs, A
gasollgﬁo ndl comp! ei t her gasol i ne or a naphtha

hydr oca §%§&i‘g§§ﬁ%iﬁﬁﬁmﬁﬁ§‘h‘é¥ %WW NYESBRCREN MEREBIRIR" s a
l'iquid hydrq&&r@%ﬁm@w 1@ad 4B Qﬁi‘“ﬁ‘t&fﬁa‘?km&%qqﬁéﬁhgﬁﬁm nes.. A low

vol atility gaso ine blendi’ ng conponent” is a na ydrocar on product
havi ng a boi3i’Rg n@r@w betweens1iB0Es By EBoH W%@Eﬁ@&&ﬁ@@ﬁrm aDRei%d Vapor
Pressure of ehnone e nt ; Rer d Vapor
Pressure is(%% ?*h% ggﬁéﬁ%ﬁﬁ?%%? Eﬁéﬁ’ W*‘ﬁﬁ%&%ggéﬁﬁ Hﬁ‘" J "“0 035 x (50
vol % boi I'i ng poi Mithe Skyiatida SontiMoRs bre skl tonPangeanhl 'd@%ﬁé’i %@é&{@t ed
nonoval ent hydr ocarbon radical of one to six car bon atonms or_a branched

sat ur at 88 nmyRISRPERIURYF o ﬁ%‘r\gﬁﬁﬁﬁaﬁ%@fﬁ%ﬁf BgRsEiYGaTRh eubEr DBREt ons. I n
"ol ude. - but e of plikbe SN BRR SRS, M apmEE AR i h @H‘rﬁ&”%%ﬁyr
i sopropyl, mybigtylGalikgabutisis metbﬁbﬁtwm;mt slowrtoyrl is in ihe mﬁ;;a of 1 vol% to
80 wol%, for sxampls from 2 wol% 1o 70 wol%, from 3 vol® o 80 vol¥, or from
& vol% to 38 vol%. In some smbodiments, vigoraus mixing can be used o
20 provide good contact helwesn the reaotants and the calalyst. The alkylation
rgaction lemperatwre oan be in the rangs from 400 W 1580°C, such as -20°C
fo 10000, or 18°C 1o B0°C. The prossuwre can be i the range from
atmospheric pressure to 3000 kPa. I one ambadiment the pressure is kept
sufficient to keep the reactants in the liquid phase. The residencs time of

o
(811

raaciants in the reaclor can be in the range of & second {o 380 hours.
Examples of residencs imes that can be used include 0.5 min to 120 min,
raine b Y20 min, 1 mun i 80 min, and 2 min o 30 min,

in one embodiment, the separated middie distillate fraction is nod the
entive fraction. # can be in a range from 20 to B0 with, 38 1o B0 with, 800 50
AT wi%h, d0 1o BO wi%, 20 o 40 with, or 28 o 40 wits of the total alkviate
product.

in one embodiment, the iscbutane stream is from 3 refinery, from a

Frachar-Tropsch process, or v a mixture thergof, Subsiantial quandities of

1




n-pentyl, and the |ike. "Unsupported" neans that the catalyst or the halide
containing additive is not on a fixed or noveable bed of solid contact

mat er i al ,weueotv/@|ss3mon- basic refractory material, e.g., ®Criusa009Desto Met hod
Descriptions: APl Gavity is neasured by ASTM D 287-92 (Reapp roved 2006)

or ASTM D 12685884 R@é@ﬁﬁ@z‘é@ﬂu‘%@&@@w A8t ind r%fgﬁ@@sw@&&m@w D 1298-99
(Reaproved 2005) or ASTM D 4052- 96 eappr oved 02)." Density is reported

ing/m, at Wﬁ@e&b@ﬁefi@rﬁi@ﬁi%@rﬁéﬁwﬁmwﬁﬁﬁﬁﬁ@ xtés:ﬁefmm@ds Tosed for

D01 L4129l aht LUk OS 8o 41chaPR L BA% L, L0 s Gy o are ASTM
"SinDist". THyerdmirhirggom an:g:@séeﬁttﬁﬂ ity clstberod mabagnnisridinst i | lation is

si mul at ed by the u e of, ?g % t ography. The boiling range distributions
obt ai ned“by §?‘m‘§“ﬁ' ?F“?Fé H‘? HE¥¥ssential |y equival ent to those obtained

by true boiling ppifts &ABRYELST @E'&%bﬁ&%é FeonASiMIesh g%@%a@ﬁ ) but

are not equivalent to results fromlow efficiency distillations Suc
t hose obt ai AEdhuiREhSESTM Fadtaived Hoos a[§§8ﬁw§f?@3&ﬂ§'ﬁﬁ*€mﬂshét‘s*\mﬁgmiﬁﬁgessur e

brostur o (RS- eapEdl s PRI meRhdfasthy DAV iR gas

chr omat ogr am‘g«;&m&&@m@ ol cabiignafienstesesdibat reavdviendSMMapect@®ltaining
publi cation and Ellison, RJ., "Calculation of ASTM

b y
Met hod Ii.E){»BG—‘%%e S‘EPNa‘?"%r"f”éﬁH“ﬁﬁ@?d Vapor Pr essure of a Gasoline fromthe
Gas- Li qui d Chr omat ogkaphi&arHdae (Rald b@&spﬁla%m ﬁéﬁ%?sg'ﬁé%%m@& fﬂﬁ% y 6 805

convert Reid vapor pressure expres In psi, the res
to obtain tMefsrﬁ@*r;dﬁmm?mﬁe&%‘m;&aﬁmm%s Totab mt&ghﬁ%awen&emmeﬁﬁecar bon,

hydr ogen, and ( s_det erm ned 1106
Al yaor by ST CREOE B9 PR SHEPBVEE 00 U EDR T EVBPohPTRBRLA i s
separately %@b@f&%@%?@&n e BEUMEHIC OPRY BHIRRS stream containing butens can
15 be obisinad from the cracking of long chain hydrogcgrbons, Cracking may be
done Dy any known procesy, including steam cracking, thermal cracking, or
catabtic cracking of kong chain hydracarbons. I ong embodiment the
proness shream containing bulene is from s FC cracker.
in another smbodiment the process stream containing butens s rom a
30 FischerTmpsch process, The process siteam may comprise a Fischen
Tropscoh tai gas or 3 separated stream from i gas.  Soms Fischer-Tropsch
procesess, such as those feught in EPUZ18ETEAT, ara known b producs
predominantly C2-C& olefins.
in ang embodiment the amount of the butans fraction iy the process
25 stream may be moreased by dimenzing the ethylens in a FischerTropsch or
petroleum derived hydrocarbon, Processes for doeing this are desaibed, for
example, in US5884801.
i ancther embodiment, the process stroam containing bhutene is mads
by reating & hydrocarbon stream comprising C3-C4 glefing and alkanol with &
30 dehydrationfisomerization catalyst which converts the alkanols & olefing and
isomerizes the G4 olefin. Examples of processes to do this arg tsught in
LISB7E8R03S and USET43802.



and chem | um nescence by D 4629 - 02 (Reapproved 2007). Sulfur is neasured
by ultraviolet fluorescence by ASTM 5453-08a. Flash Point is neasured in a
smal | scawve lomessicup apparatus by D 3828-07a. Snoke Pecmtusc@memsur ed by
D 1322 - 97 (Reapproved 2002)el . C oud Point is neasured by ASTM D

5773-07. Freeze Poidoi® (ABaSHIRH:BYInAST Md2o8 (81 08e Khhermld & Mjsscosi ty at
-20C i s neasured by ASTM D 445-¢§%6. The Net Heat (of églr?bust'i oiﬁ i'i!s\g esti mat ed

by ASTM D 3336:0Bi Giuvawpuer édvivad batge. Bhaikidyribe Migikgratdi B fietent net hods

The Mot or - ndehia SHeBIh % i dB R P e isfh el iy ReSRRLRS 700- o7,
The Resear chnoit haih otbaperatiitniesisiR@Nrohst debedim ned: ugi TQIASTMD to

2699-07a, l\/%géimg RON. bot Eéfgnpl gﬁ){éhe standard Cooperative Fuel Research
(CFR) kndck-4'est “BHET REPARIEN 9 SN yolar nal g wHRRH 1HBrwdirco fERe nunber
may be cal culi@k hﬁ#@}l . J();, Gas.g gj;r&g Laphy boiling range

di stributi ot]ymga?g. he né{s%f%); é%ﬁ%g‘%a}ﬁﬁg%}% n |§&§'escri bed in the

publ i cation, Andérswow, =RbElHmsShalhkeyiddle NMsiillatndyr\iad shigdR dstliatdour nal

Institute of ,Petroleunt, 58.(560). 83 (1972).. The Cal cul ated Cetane |nde
0 cal cut ar SRS B Rone R TR oot Bk 1 RoRect cPhE PR F et
carbon nunbeigst (&0 wh bbiingGlofris é@%ﬁéf‘ﬁt%hs}iE&fgdra@@éﬂ&dd?iiéfﬂﬁw a

hydrocarbons is determned fromthe ASTM D 2887 boiling points (SinDist),
usi ng t A8 f SISROWITTRGLERAFE Btlinthaoldt R B st BPOPEE APREP &4 HRO I f er ent
carbon nunbgls...ldst h R ~Of ik Sidi £ ] 4% of . Cl for
exanple, is “te%g‘ g‘%}%ci%tg}dé?ﬁ%g y%%ﬁé%%%tr& g?’% 8{%? ‘;ﬁ]g@ﬁ bﬁéﬁi}ﬁs@ Pg%g‘\%gé@@

par af fi n, oreidbeleoiBoy RfkbtSpis Fechaitt®poit, Chsbpoifiormekanulie, hist dthe vol %

of the hydrocarbon product that. hoils above Cl raffin, or above 345F
(174C). The (i?g?i{}ﬁ’émgf az@ggrg,eaz?é}ps XARPIETERS 1Ph ﬁ{)/%ﬁ‘ﬁ#' t he hydrocar bon
product that boi lig cabouanéBhar@kiight rarti@bave ARG AIRR3N Bhe jsthguext ent
of branchi ng and branchi ng position can be determ ned by NVR Branching
Anal ysi §5NN§?®F§Q\T@H§N@@&I‘@\ ‘ SrappduVRAsH AN RON &Pt Opliierty thenBRe sanpl es
were obtai ned. 0l 80090 greater than 72, or even greater than 73, The NMR

branching index is generally less than 80

The lavel and type of branching in the middie distillals can be salected
o give improved propertiss. The level of branching and CH3/CHZ hydrogen
20 ratic can be contralled by adjusting the lovel of the halide containing additive.

In some simbaodiments, a high branching index raises the flash point of the

mikddie distilate. n other embodiments, 2 high CHI/CH2 hydrogen ratio

fowers the freere point of the middis distillste.

in ong embodiment, the separating step in the process additionally
25 produces a low volatility gasoline blending componsnt. Under certain

condilions the low volatility gascling blending component has a Reid Vapor
Frossurs less than 2.2 psi {15.2 kPa) or less than the amound defined by the
squation: RVP = -0.035 « (B0 vol% boiling point, *C) + 5.8, in psl. The chart
of this aquation is shown in Figurs 1. To converd psi to kKPs, multiply the
rasuif by §.888.

tonio Hauid alkylation produces an alkyiate product having a low leved of

3
Loe

olefing, sven withowt any further optional hydroprocsssing. in one
ambodimend, the alkylate product, or ssparated fraction thereof, has less than

-9



MHz Bruker AVANCE spectroneter operating at 500.1 16 MHz and using 10%
solutions in CDCl3. Al spectra were obtained under quantitative conditions
usi ng 90 wegnmaipisise (5.6 ns), recycle delay of 4 secomrdTarsdoo2®8isscans to
ensure good signal-to-noise ratios. TM5 was used as an internal reference.

The hydroger @mr@ émesm@r@eﬂ@%@ﬁga Wﬁb@@z ss@;gt Q&s@ ak o iﬂgnevhem cal
shift regions: O. r£ pmparaffinic CH3 neth hydrogen 1.0-1.4 ppm
36

paraffinic @, ﬁ*é*@i‘hﬁs"i Wﬁ%ﬁ(ﬂ' Beh aswthentt b’bﬁqﬁ%ﬁifaﬁ for wisEe O Wetdisne
hydrogen 2. k4, Os d [Wo ni c
carbon 4. 0 616 BURRRAKIERES il RT Bl AR U Gt e Biai®ifdb ogen
on ar onat :c C L E’@sssﬂﬁrimmw:@n ammmatmemf& by emmfégaﬁghém ratl o l n
ercent nonbe i.C en in the range o

Ehem cal ¥ osh| ft, ?%va#@v@@&ﬂ%% FREiE NN WHE S ? WWF@@%W*HW”{&H@ range
of 0.5 to 2&@@%@@@&% efiflilthe 106 (SR &%Qfﬁ@z&%%&& &@Ldp. kg, defined

as the ratio in percent of non-benzylic methyl drogen I n the range of 0.5
to 1.0 ppm chemidalinshisfambedinnonibenpy t}t&ih‘eiﬁh%d ewekslawxm the the range

the per cent TR €AV R T 8¢ RINREETBLbE BlRsRnid ol "Sh ¢

anong al |t heh@ratbosinants e veRber AkPatoodh Be@@ma@am GPlesstt hitweifiiocesses
for Produ0| ng Mddle Distillate In a first enbodinent, there is provided a

process For BEEEARANRFBOWRIGTIRT Sunniedie to BT SRy reedlst Hgﬁ!&“@?%’ﬁu nery
stream cont @n%&ﬁsﬁ@?é?@t&ﬁ@%dﬁr& %ﬁaza‘?ﬁ%@%zﬁ&% ﬁ%&%‘i sé“ré%&:t % 4?{; g under

al kyl ati on conditions erein the 1sobutane an uten area ed to
produce an ahkgpivaietpf otdiotinite t}h&;ﬁ%&:@mm ofnlainging btztml&uﬁima@esmbm c

l'i quid | Th | 4
Cubst t ut ed TP B e dRALRIBP Bl s hapacgn sk Ry RIFR GBS PR edifi dazoum
chl or oal um radie: BftnkhgdaRnesah si&@mﬂ%s@ﬁe@i}?mﬁa o Binif 6GREThEMPY the

1

E92]

amount of olefin in the fead producad in a FC reactor, or tha amount of olefin
in a mixed fsad supplied 1o the onie Hould alkyiation zone.

HONIC LIQGUHD CATALYSY
The fonic Hould catalyst is composad of at least hwo components which
20 form a complex. To be effective at alkyiation the onic ligued catalyst s acidic.
The acidic oo quid catalyst comprises 3 first component and 8 segond
component The first component of the catalyst will typleally comprise 3 Lewis
Acidic compound selected from componenis such as Lewils Acidic
compounds of Group 12 metals, ncluding sluminum halides, alkyl aluminum
28 halide, gaflium halide, and altky! gallium halide (see International Urion of
Fure and Applied Chemislry (JUPAQ), versiond, Gotober 3008, for Broup 13
matals of the periodico teble). Other Lewis Acidic compounds basides thoss of
Group 13 metals may also be used. In ong embodiment the first component is
alwninum halide or alkyt aluminum balide. For example, aluminum frichionde
20 may be used as the first component for preparing the lonic Hguid catalyst,
The sgrond compunent making up the ionic Bouwid catalyst is an
organic salt or midure of salls, These sslls may be characterized by the

ganaral formula QA whersin O+ is an ammonium, phosphorium,

T



In the formulas A and B, Ris H nethyl, ethyl, propyl, butyl, pentyl or
hexyl group, R =H, nethyl, ethyl, propyl, butyl, pentyl or hexyl group, X
is a chl ovoabumumstie, and R and R2 are H, nethyl, ethylpcTarse@ylosishut yl ,
pentyl or hexyl group. The ionic liquid catalyst may al so conprise a

derivative gforehtfenc@inilihe m%(s%‘ii%ﬁ*@@at&n&%‘;@&?% ‘éﬂiéﬁﬁéﬁ@@ﬁ Plarl Rrof the
as be

hydr ogens attached directly to carbon in e ring en replaced by an

al kyl group.sucH ashelf Grmulisd-n NRd-BEF &, ROM-RPFEITd SRF Smahiio ~mayF ot~ be
the sane. Altarnatd - the;-d_oni Lgui dcatal yst kS roal.um nat e
i oni ¢ |i qui d}t‘ﬁa‘i/i*tr?‘g‘}éfq?)é %§§§r ag%¢%| a%@éﬁ"y‘ﬁ%ﬁs”}iﬁﬁgy‘%ﬁ?‘%&ﬁgﬁ%i n RR

and R' are akkydmpodipsnicbatabobdgedpbaciiscaidnss frobm thbke hewbgdi nent the
met hod al.so conprises se <’:1rati§r§]gg out the mddle disti]Jlate fromthe

al kyl at epr GHEE VSRhETE RS AEEE ORI RE dIISITSrT R EOIEs A s from
20 wt % or hisghetpels § he sbalah Bk 88PN it AnSas ond SARQdi ent
there is provi dead a proc‘%:gessj fgr ipr!ogitl&%iwr)igjeig %sdddlre%%f@??’ﬁﬁgiﬁﬁgsgﬁl\gdl e

distillate Bivenelirgyisonmpaihgithulpenprbsiing thulvnridngea, tebyiionady! i oni ¢

l'iquid al kylatign.zone... al: ation condition and_re ‘ve_,r;i ng an

ef fl uent co H&’f"’gég‘sﬁ%@gﬁﬁgféﬁi}%%hg% ’o%ﬁ@t‘ﬁ&’vé*)% ﬁxﬁ%ﬁ%gd“@gf“gﬁﬁhﬁﬁgber

di stributi onmidarstibinscteshiosi nerbe drhvcdieet conpricraiaraaialing an

i soparaffin, and |less than 5 w % oligomerized olefin. The ionic |iquid

al kyl at i'Bn ZSHECRRETEASIEN G EHalB3dnd Avh SERS IO TR iR & it Abky) at ed
Crbod ment < ‘CRECH K1 Seai pr Baal Ty GRaLyErs | IR gelliEy cifdne g, 0™
exanpl e greatapoditiamt 46 woldbnnid gadysdss shanidOhvohleGhsie écﬂimeiéq’aﬁ@fi n can

have from 2 to. 7 carbon atons,. or five carbons or. less. |n soneenbadinments
there can b&-R8 1T boReH LR urE Ry Rt Ao B e A Ny P D6 dbne by
any nunber QfiR{-R0895S&8oMRilmIcRaNG! iR ddiRralbrmands igdonayeghodigent may be
distillation, such as vacuum or atnospheric distillation. In a third

enbodi mdfit , REPESHYs provi ded a process for producing a niddle distillate
or middle distillafe.hl.endi 0ARON . WA 5k NQLAE StieRs @f ., provi di ng
2 foed mixing tHeTRedon B AR e O bpp PR IO Bl B NNl

Lawis or Franklin acidic character. Gensrally, the graater the minle ratio of ths

first component to the second component, the graaler the acidity of the jonio

fiquid miture.

HALIDE CONTAINING ADDITIVE
in one embodinent, & halide containing additive is present during the
reacting. Ths halide containing addifive can be sslected, and presant at a
evel, o provide inoreased vield of the middie distillate. In thiz embodiment,
25 the reacting i» periormed with a halids containing additive iy addition o the
iore liguid catalyst, The halide containing sddifive can boost the overall
acidity and change the selectivily of the lonio quid-based calalyst. Examples
of halide containing addiives are hydrogen halide, metal halids, and
combiinations theraof. In one embodimend, the halide containing additive may
3¢ be a Bronsted acid. Examples of Bronsted acids ave hydrochionio add (MO,
hydrobromic aod (HBn, and influoromethanssulfonic acld, The use of halide
portaining additives with jonio iguid oxtalvsis is disclosed in LLS. Published
Fatent Application Nos. 20030000358 and 20040077814, Inone

w1 -



al kylating the mxed feed in an ionic liquid al kylation zone, and
separating the mddle distillate or the mddle distillate bl ending
conponentwbnromviisial kyl at ed product. The feed used is ene/yscadossdsin a FC
cracker conprising olefins. The mddle distillate or the mddle distillate

bl endi ng cormﬁmmnmsmgh@@é@&g&tam@Qdaﬁb&qv@é@menhm dibaie ;é%s{&,%5+
and a cloud point |ess than - C. I'n sonme enbodi nents the al kyl ated

product has %@B%ﬁf‘i}tﬁhﬁﬁﬁgéfﬁ;@f%mit for exanple greater than 40 vol % or
greater than 50 vol %§11+. The al kyl ation conditions are selected to

provi de the desirgd pr oduct yields and quality. The al kylation reaction is
general ly carried G‘U{ n L8 IQ qui d hydrocarbon phase, in a batch system a
sem - bat ch system or ‘a con‘tl nuous system Catalyst volunme in the

al kylation reactor isiin the range of 1 vol%to 80 vol % for exanple from2
vol %to 70 vol % fromfi 3 vol % t¢¥BEITNG] 941 ﬁrﬁr%énafsawl%wﬂgawaik% In some

The.renct amCSUl AR TR PR RY B tREMAB KB ABUB0N, SO0 Tot ure can be
in the r&nge froﬁ&&a@ﬁk@e&@ﬂ}ﬁﬁf@ hieleh thst m&@@&‘t%aﬁ)@s@ Naill, ié@ggiﬁg 50|C The
o ment B ar BeblE SRt i AOMRTZ BREA S Beathenccadtdes 1 the

liquid phas%ﬁe@h@eﬁ%?'i@%@ﬁ%atdd%@n Q]E%@ AT (’%ﬁhsﬁhﬁréae%&o@&%%& € in the
range of a second to 360 hours. es of Tesidence tines that can be

used i ncl udé’. & .1 H e 1zens mﬁmdmwt Bralixgide enriainigradBthenomitainsand 2

Lot the She ¢ nBREAITRALL o 16, SERALIAGIIAEE HEH bR E s o

is not the entitre fraction. Fan 29to

80 wt % 120 tGRED MKW, @9-&?&3@%&& mmm&@ HOHBSCW M cOB! 2911 Q. BAL M0 of t he
total alkyl q\teg Eguct I n one enbodi nent, the i sobutane streamis froma
refinery, Uefscher - Tropsch process, is a mxture thereof.

Subst ant i aI quanth i8S ahbSaRYE aRE 1B Qgﬂ%&%;ng‘ﬁcﬁ{}ﬁ/gﬁ& St QQQ%{?

refinery hydroconversion processes, or exa ocr % fal ytic
refornm ng. Thatlirgplapanie swé&m myﬁﬁm iﬁﬁ*&%@b{?ﬁr}aﬁ@d? T?Tﬁ)mddm dpmédmsct s of

the refiner . Dy oA ELS b PRERED 35 miho by 8% RA S ge e o5t 11

1§ selechvity of the alkyiation regction. For ssample, whan the level of the halide
contaming additive, 8.g., hydrochionc aoid, is adiusted lower, the selectivity of
the alitylation reaction shifts towards produsing hegvier products, In one
ambadiment, the adjustment in the leval of the halde containing addithe to
oroduce hegvigr products doss not impair the concurrsnt production of low

20 voigtility gaspline blending component. The effects of increasing the molar
ratia of olefin to HOH in the fead to the lonic Hquid reactor (adjusting the level
of the hydrochior ackd lower) on the vield of G0+ products in the alkylste
produced is demonstrated in FEG. 2.

i one embodinant the halide containing additive ls unsupported.

25 in one smbadiment the separated, or recoverad, middie distiliste
fraction has greater than 30 volt G110+ The middie diglillale can have sven
higher levels of U100+, such ag greﬁ‘ief than 35 vol%, grester than 40 or 5
voi%, or even greater than 80 vol%. The levels of very heavy 043+ or U588+
are fimided. Inone embodiment the level of C88+ in the ssparated, or

30 recoversd, middie distillate fraction has less than 1 vol% C8B+, such as less

than 8.8 or § vol% CS&+ . In one smbodiment the level of C43+ in ths
42



i somerization of normal butane. In one enbodi nent, as described in
US6768035 and US6743962, the isobutane streamis obtained froma

Fi scher - wopsmmipidoacess by subjecting a Fi scher- Tr opschpdeniSe@d/obigdy ocar bon
fraction to hydrotreating, hydrocracking, hydrodewaxing, or conbinations
thereof; andifi@eMEar hNGadvERAL HigBCOMIRA FagH@ hheask BRAUL A0, Wk%.

i sobutane. In one enbodi nent, the process stream containing butene is from
a refinery, Scrasaiers Suret vribpiesn throbdses!Yoorilsvad¥ni xt ure thereof. In

anot her enbodi nent, . 055,54 I Q. st | € ‘
partially a sepa? gt‘%%%@é@@l %ﬁ“? %‘%%ggégug%ﬁ %‘%;&i@%%ﬁ%f%greﬁdgg{% ﬁé@ﬂ%@

cont ai ni ng nitedieg canmphesobhaiatethd baling beire el pegnDnloRpERahaat of
hydr ocar Qons. %?%kvi ng gﬁy be done by an¥ kn.ov_vp process, 1 ncluding steam
cracki ng? t HEYRASEPaeRY NG P28 P Ua BRPIPECERAEk ﬁg’g‘b?fﬁ%@éng chai n _
hydrocarbons. | n apewetadbRRAzol M.mRf A0RSTesd (LR SeRLAIING: Bubene | s

froma FC cracker. In another enbodinent the process stream containing
butene is frofitar Bivéther brdpsolnpredassolefheé frobedsimt belmsithgidonpri se a

Fi scher- Tropschy { ail S: Or. £par at d streamfromtail gas. Som

Fi scher-Tr og‘ ¢t Qp%“ *é‘e“as‘f‘g@é?‘ : uf:\ﬁ'&gs?? ﬁ%‘%@“ﬁ%ﬁﬁ}@ ii“%%d?‘f%é%%ﬁﬁ{g”égg known
to produce pHetom hartbky C2-C6 ol efins. I n one enbodi nent the anmpbunt of the
butene fraction in the process stream may be increased by dinerizing the

et hyl ené® n a Fischer-Tr opsch or petrol eum derived hydrocarbon. Processes
for doing th#g, Ol i O -, mlies ol 5804601, .

enbodi mont . ¥R ek ST o g Gafabe et colbRal a8

hydr ocar bon s&itdtamtieiiiets sing C3-C4 ol efins and al kanol with a

dehydration/iso p.zation catal yst which converts the alkanols to ol efins
and | somer i zes t HECHGRRH nC Kb e Yoa BB PuB e PP S ught
i n US676803%sa06d5Rraep2erhherem @t & atibeicalishiepatah g 4rl §d@lgn during
the processes of this invention can vary over a broad range. Cenerally the
mol ar raFi o SEPPHTERE OF ARERSHT PriBRTEcE 2 passinpbiendingroekanplieand A
different enpadi®Rlifuk e process comprises the steps of reacting and separating.

in the first embodiment, the reacting step somprises: reacting an
obidans stream with a process siream conlaining bulene undser sikyiation
cordiions whersin the isobutans and butene are alivylated to produce an
20 alkylate product i the presence of a chivrostuminale lonic hquid oatalyst
The chileroaliminate jonic iquid catadyst comprises an alky substifuted
pyridinium chioroshuminate or an alkyl substitited imidezolium
chivrostuminale of the general formudas A and B, as desonibed pravivusiy.
i the second embadiment, the reacting slep comprises: reatting &
25 hydrocarbon stream comprising at least one olefin having from 2 & 8 carbion
atome and al least one paraffin having from 4 to § carbon aloms, with an ionic
Hquid catalyst and a halide containing additive. The reacting is done such
that the al lsast one olefin and the st least ons parafiin are alkylated {0
produce a broad boiing alkylate. The process produces a low volatility
33 gasoline blending component.
in the first embodiment, the separating siep separates out the middis
distiiate from the alkylate product, whergin the ssparated middie distiliate




nolar ratio of isoparaffin to olefinis from11:1 to 50:1, 1.1 :1 to 10:1,
or 1.1 :1to 20:1 , Lower isoparaffin to olefin nolar ratios will tend to
produce awbixgtvar43giel d of hi gher nol ecul ar wei ght al kyl ace/yse@dostss? | n one
enbodi nent, the mddle distillate or the mddle distillate bl ending

conmponent t Hageuks S @RAt abedsobt higﬁa? B?ﬁ.&@!t@ﬁﬁ%&y@kﬁﬁgﬁ?ﬁ&ﬁét?@ﬁ’d Unsefeihight

fraction with boiling points in the jet fuel boi range. Additionally a

heavy fract iGRNFed Beclinggiansing sombovent s § &ONW S opiighey. r ange may

o 20, 0%, SEPaC S HBAEKROUR RN BIS A0RLE e SASUAPA MRG0,
smoke poi nt badial slafiatomy st lsant trandwl veeiity pesdiing Bgpiingrantsodfon ahgt A- 1
el e TS T ol B o bl 400 P2 et b
br ancht ng | ik e AP B Pl Y A RN bR Rnedt 108 ehi ng
in the m ddliislificsringkdtdwean 2B8°E & §EE8U{ 18 §i a3 GUTHr ov 8dsppopéprémdsr The

| evel of br i Rg~and. CH3/, r n.rati-o can be controlled by

adj usting t%gggéﬁgygﬁ’ 'g;gd ?ﬁéhﬁﬁgﬁ?%%‘%ﬁgﬁ?m é"addi tive. In sone enbodi nents,
a hi gh branchi ng ihnd@xdrahisesyidne ihkask movakdef piohesatddiraddiistid | ate. In
ot her enhodi nents, . a %j_gh CH3/ CH2 hydrogen ratio lowers the freeze point of
the ni ddPe JIESEINE RIEQCIThCFHECBABOHIHB AT I0HESYERR @RS &P Fiepeir
process addiddiangk] iRkEPEHE 85 1ido LaMaIahaLLLIY 9 aRcliied] endigggomponent
Under certain conditions the |ow volatitity gasoline bl ending conponent has
a Rei d VaporsfpamiyribelEsslinh iy pehptesnakPi)e srldie detitiligntahdhanount

0 psi . The URATE 19pUER: R OHUeH FOR® Bebbur TP B0V LI RG B5HoBR! psi to
kPa, mul ti pligutshgicpiaguh badiod. 89%sihe M ishbOw HlealdipbalhainPHGMRRS an
al kyl at e_product having a low.|level of ol efins, even wthout any further
opt i onalt®hy diBpFBE &3 dihipniq irium eliuraien TRl sbile BrepieRtety iowigs, or
o ey VD SIE R AR i ol of s, The Tevel o
The hydrocgrbon stream fesd (o any of these processes can come
from & crude off, 3 refinery, a Flischer-Tropsch proosss; or it can be a blend
thaveol, in one smbodiment, the hydronarbon stream i a blend of bwo
20 sireams, ong stream comprising at least one olsfin and the second stream
sornprising ot hast one separafiin
The process is not Bmited 1o any spedific hydrocarbon strsam and s
generally applicabls o the alkylation of C4-08 soparafiing with C2-C8 olefing
from any source and it any combination. In one embodiment, the
258 hydrocarbon stream comprizes ot least one olefin from a FO cracker, in
another embodiment, the hydrocarbon stream comprises Fischer-Tropsch
detiven olafing.
in one embuodiment the ionle liguid catalyst is unsupported,
frr one embodinmant the rocess makes & low volatifity gasoling
A0 blending component having s Reld Vapor Prossurs less than 2.2 (1582 &Fa),
of evan lass than an amow detinad by the egustion: RVP = 0035 x {50
vol¥ bolling point, “C) +8.8, inpst. In ancther embodiment the separating

step provides two or more low volatiity gasoling blending componants.
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Ww% less than 2 ww%olefins, less than 1 wt% ol efins, or essentially none.
The wt % ol efins can be neasured by proton NMR by the nethod described in US
Pat ent Pwubi20skG1e331No. US20060237344, fully incorporat e#Charsesn/osi8oni c
l'iquid al kylation produces a high yield of alkylate product based on the
amount of ol efi n jhyrchanbegehdg, i‘%ﬁ@%ld@;!w Q;ehi ﬁ&'g@o@ud@{ By HRNp#RAGE Phs FOT
exanpl e, in one enbodinent the y at ed product exceeds t he
amount of ol%high %ﬁébmm@fmﬁﬁa&% gﬁ%ﬁﬁémﬁm&"/ &. rt@%tw mgww@‘@@ﬁ 30 wt %

I'n other emhod -d wo tinmes on a
wei ght basi s opngﬁgeﬁgir%%rﬁ*{g 3 !ﬁ%ﬁ‘g’%ﬁ egg? s??tﬁéil onl% ‘iquid reactor.
In different enbddigmentrshodimes r&nﬁmnt;sd@&e okdiate sopptacedy the pheskonke |1 quid
reactor ¢an be t nt of olefin the pro talnlng
butene. Bho BBUNEUSEoSTeaTTErRlY (a8 thaacb oY Taace Bl REah G 1658 Pefd o

al kyl ation zone, jddianafoaetc ofy 19l bﬂ%t’h@xmgfr%@?r%@%ﬁ&iﬁa@%f%@t ed by

the ionic liquid catalyst, the anount of olefin int feed produced in a
FC react or, G e akouieess poinsfsuch a6 leseitherd-386d f@ﬁdﬁm‘%ea"‘t’&‘a e ionic

liquid al kyIi %El} o&%}or&? v\ﬂhgﬁl SothQ Qﬂ%#ﬁTwThe ionic liquid catalyst is

conposed of | eas Wo conponént’'s ~Whi ¢ a conpl ex. To be effective
at al kyl ati on t henicomisenbidinashicat dbysibddseatédiie: nifhte atdilibe: pepbesti quid

catal yst .co ses a first co t and _a second conmponent.. The first
component ggtih@ RSP Y 8%%%@@“&8%@‘?%@%@@%? 8R¢i di ¢ conpound
sel ected from conponents such as Lewi s Acidic conpounds of Goup 13 netals,
i ncl udi ng al um num hal i des, al kyl alum num halide, gallium halide, and

al kyl gallium halﬁfée&%%%@ﬁtﬁﬁi@#wfaiﬁmwﬁﬁi on of Pure and Applied Chemistry

Labl o) 'l her Lod SRy Elnptu il G Ret ook lpdlegbig HTRET e may

al so be Used\miéﬁ&@ﬁ&ﬁmg@aﬂmw&h&d&lé@@e&@iﬂi@ﬁ%ﬁﬁﬁﬁ ieralrunisym hal i de or
al kyl al ym num hal i de. For exanpl e | um numtrichloride my be used as the

first cORpoRBRFETISE *%?56%%ﬁﬁ%§i%?ﬁéﬁf|§@ﬁfﬁémfﬁahﬁ“é Kystianyd rerRbedE Brget
conponent ngkiing up the ionic liquid catalyst is an organic salt or mxture
of salts. These salts may be characterized by the

in the first embodiment, the process comprises reacting an kobutane stream

with 8 process stream containing bulene under alkylation conditions. The
wohutans and bulene are alkylated o progduss an sikylate product in the

20 presance of a chioroshaminale ionic liquid catalyst. The chioroaluminats
ionic Sguid calslyst comgeises an alkyl substituted pyridirdian chivrosiuminats

o an alkyl substituled imidazolium ehlororaluminste of the general formulas &

3{ f §{
xﬁ-’*f‘w\...v‘" i
s*\ d R @ R
\?\{ .~ X \.:::::r.:}
=

angd B, respsctively, A

25 inthe formulas & and B, Ris M, methyl, ethyl, propyd, butyl, peniyl or hexyt
group, R=H, methyl, sthyl, propyl, bubyl, pentdl or hexyl group, Xiga
chiorealuminate, and Ry and Ry ars H, methyd, sthyl, propyl, bubvl, pentyl or
hexyl group. The jonie iguid ostalyst may also comprise a dervative of either
of the structures & or B in which one or more of the hydrogens attached

4B




general fornula Q+tA-, wherein Q+ is an amoni um phosphoni um bor oni um

i odonium or sulfoniumcation and A- is a negatively charged ion such as

C -, Br-,w0l2y01438¥03-, BF4-, BCl 4-, PF6-, SbF6- Al Cl4-, PATRB2009/061809 ,

CuCl 2-, FeCl 3-, S@BCF3-, S@C7-, and 3-sul furtrioxyphenyl. In one

enbodi ment td?:%c&?@@ﬁﬂrtﬁﬁﬂﬁ‘?ﬁ@@&m'?ﬁz&%@éﬁ%@%é&ﬁﬂ% BRQSE Eé})ﬁ;}nQnQHét ernary

ammoni um hal | des  cont ai ni 2‘% one or nore al kyt noieties having from about 1

to about 9 é@ﬁb@ﬁ%ﬁ 8hd B SUdh. Bs aofidi: mrampinesy bl beptiybant. pde ot fue

hydr ochl ori R tyl OVE ki 0. L \ rocar byl

substi t ut edq?rxﬁa azo *E}[ﬁﬁ& ﬁ&{&’fﬁ% é%@rgjiu%r?’%x%&%%?hm& the hg}ggg

1- et hyl - 3- neidiyl, Hozidazoiti mmbomd&satlm comnatibodineiibstdpcirgnic 1iquid

cat aI yst .is a chl orog\)rfum' Q% goni c liquid having the general formula RR
R' N H+ Al 2¢FFSTGHE 8 ioRry ! R' are al kyl groups containing 1 to 12

car bons In one qRiRdLERM ERBLONLS:, %ﬁ&?#c&‘:&%@tﬁ@ gYs%Hub@agaéf‘ s@ﬁ (ic

hal oal um nate ionic liquid, such as an a substituted pyridinium

chl or oal unmi rgrEBEsEREIRYNG subditiatinred &W@éﬁ@ﬁﬁm shperaffit withrt e of the

general for n as . vV, Ly e presence of .the first

conponent shru.ogu é‘a{‘}s\?g “"§F13e} 1 dgi‘l;%%#%ég}%&g&% éégm%zmogrmi‘—gé{ﬁ%* ‘i%qggi ﬁ% é

character. Wﬁaiﬁgyaﬁmm grreakeantdieyiael @odati Oﬁﬁj@ﬁhﬁeif’& fesdemeaponent to

t he second conponen the r eat rthealdlt e ionic liquid mxture.
EENTAIRE de i

HALI DE s ABBIEE P or dedRbb St PrITHECCOMT NG addi ti ve
is present dushiigndihe He%@%? t@&mm& hald Q@e&ogé;ﬁ& PlGeRAE 'sd’;es&@ﬂ‘ibe
sel ected, and present at a level, to provide Tncreased yiel the mddl e

distillate. fs@ithis enmbodi ment , t he reactlng |s perforned with a halide

contai ning additi The hal i de
cont ai ni ng addi tliﬁh%&a%ﬂ%@%@{ﬁﬂ%&&rg (R Q%% S‘?&Q‘}fﬁs Sﬁ‘g‘? Frigwrses

sel ectivi ty wledihg d Ridowbliquéd sbasedoeakat &@hfvnﬁ&ﬁmmﬁs of hehidelade

cont ai n| ng addi t| ves are hydrogen halide, neta conbi nati ons

t her eof 121 n FoREC SHBOUAPRBINT KhaKg s aecsoRedi h *%@mé%@i?ﬂ%ﬁ‘d@ Heyaied a
Bronst ed aci.g ;;RramRieaKgfBRoRskEe: ARL98:ALBN VARSI BFh GrBRL T )

product. The jef fuel is separated from the alkyisted product. The jat fus
maels the bolling point, flash point, smoke point, hest of combustion, and
frawze point reguiraments for Jot &1 fuel
20 In ons ambodiment the jef fuel is groster than ¥ wi%t of the foial
alkylate praduct. Examples include from 10 o 5O wi®, from 10 o 25 wits,

greater han 18 wi%, and from 15 {o 50 wit.,

Iy some embodiments the jet Tuel may have cther desired properties,
for sxarmple, 8 cotane index greater than 45, 54, or 85, a heat of combustion

ot
L6 4]

grester than 43, 45, or 47 MKy, a freeze point less than 470, B0, or -
8070, a cloud point less than 47°0, -50°C, or -80°C; a sulfur leve! of less
than 10, & or 1 ppm {or essantially none), 3 flash point greater than 40°C,

SO°C, or 85°0; and & smoks point greater than 20, 30, or 38 mm.

K & Composition of Middls Distillate
Additionaily, thare are provided compositions of middie distiilats. The

compositions use the same teachings as described earlier hemsin,  The

middie distillate comprivses hydrocarbons having 8 bolling rangs belween

~ I8«




hydrobrom c acid (HBr), and trifluoronethanesul fonic acid. The use of

hal i de containing additives with ionic liquid catalysts is disclosed in
U. S. Publwehety/i@aisent Application Nos. 2003/ 0060359 andpr200#2@0/03B1%. |n
oneenbodi ment the halide containing additive is a fluorinatecf al kane

sul phoni ¢ acisghayhdgsbhe, QWR%E':JV@F@M Ridex %@'i?ﬁlﬁrﬁ'@ﬁ alha BHybHeH an

al kyl or perfluoro al kK %n@ and H alkyl, aryl or a perfluoro
al koxy groupstiEginpleedhan t eﬂﬂ PiEt M@w& mant e Pyt @@é%pw sax@@ sulfirQl

ggscr:aggjzby%% ‘éucf%g’n*d,E erl n %@q%’q 5&%‘ W%QL %’g?‘nq @g&kc)p , Vol .

9, 77, 1970)esskntighe s&enb@iﬂ:memm mtm@sﬂsiaidszdaentdmamyﬁm@amddgt%naf@ GORt%I ns
one or re | VB net al ounds, . such as Zg,,; t? ,} TicCl 4 TI83 Ti Br 4,
TiBr3, HPC &*@Wtiﬁfﬁw&‘“‘* SHREE 1 -Betpspy ey Pt iaitenan: 1555 han €1 56, o

6,028, 024. lpsQnenenpedigaty of he @@dr@% g;@%@t@mﬂmg Regidd vga@&%@%m

during the reacting step at a l'evel  that grow des i ncreased y|e
m ddl e di stigrhine hosel ispionyg srekd sl flekntinthand de! beat o suimiusiodi ti ve

wnen the | evel “of O RAECHIEANYE bl Sate Pt VREeDle BrF e et
i s adj ust ed §aarer ,&sﬂh({i{E}éCeCt Ef\/l&%tﬁés tdrebadilat ten weaef ieigshicf te
towar ds produci ng heavi er products. one_enbodi nent, the adjustment in

the | evél of YEHEHEFTYE Wé‘?‘rﬁ%{aﬁﬂm? Y&to pr oduce heavi er product s
does not 1 mpalr 1Ae SAIGHA GbvBLOGUGINAE fle IaMakOlRlihid Yo 485 OIS

bl endi ng conponent. ts of ‘increasing the nolar ratio of ole to
HCl in the fre@mwmmmcsmcmm@uw theaetorsstadiiiosivray Hsheinl évelieof! m%he

o oducea | s Aatiofdt PATEY Rivistes®) Fadondh crnbar BERSS bR Aol ning

addi tive is tHgsupPOtt@desd m&ﬂw@%b@demﬁm&ibegeﬁ@par ated, or recovered,
mddl e distillate fraction has greater than 30 vol % C10+. The mniddl e

distillafe can ha¥est é%wﬁmﬁn%m SR ImporhingueR el gs gireatasrihenaib.3s
ggl %er 3r eat 3{/ %gngg .%Sgﬁogf‘é% S 1@k BY el eRbRlARaNk A0 Yy TR Level s
point, generally less than 20°C, but in some embodiments can be much
fowat, such as less than 48°C, less than -50°C, leas than ~B85°C, less than -
SR, less than B80°0, or less than -83°C.
a4 in some emboadiments, the hydrocgrbons have 3 high net hest of
combustion.  The net beal of combuslion can be grealer than 30 MRy,
greater than 40 MUK, grester than 43 MUKy, greater than 48 Mg, or
graater than 47 Mg,

in some embpodiments the hydrocarbons have 3 high smioks paint,

25 such as greater than 18 mum, greater than 30 mm, or greater than 40 mm.
The smoks point 2 generally less than 80 myn.

n soma embodiments the hydrocarbons have a high flash point, such
as groater than 3070, grester than 40°C, greater than 80°C, or greater than
88°C. The flash point is generally less than 80°C

A0 The hydrocarbans can mest the bolling point, fash point, smoke point,
heat of combustion, and freeze poind requiremsnts for Jet A1 fusl

in ong embodiment, the higher the CH3AOHZ hydrogen ratio the lower
the freeze point of the hydmocarbons,  In general the hydrocarbons have &




are limted. In one enbodinent the level of C55+ in the separated, or
recovered, mddle distillate fraction has |less than 1 vol % C55+, such as
| ess t harw0.2610ar431vol % C55+. |1 n one enbodi nent the | eveCTafS2483181N
t heseparated, or recovered, mddle distillate fraction has |less than 5 vol %
C43+, such asibess? thaw Qk*é!i@l*%ash ess, tihamner @mm J0s, Rl 0@l fovd 1 AR
enbodi ment the separ at ed mddl e distillate or dle distillate blendi ng
conponent neEBESEE Feabeil rgrepsiban fiiash point, sm)ke poi nt, heat of
conmbustion, and f e r
ol i gomeri zed ol ef {3§§%ne%%bg%néﬁqgé :ﬁﬁ%% é%%géig#%tm(ﬁéi}{[ t%% viai‘}@ &{Y\%;/?Qf A

w % The w %l mgomp&m&mohmlm ity mxf*eéd;m@&n%;cb&dl@gg ‘smand%v%'@mﬁ w %
2 w% or 1 w% enbodi nent there is onmerized olefin in the
A T R A R R SRR AN LS o T AR
and a M ddl %tﬂﬁfﬁh'ér{}a&&f&h%@é%‘r@§%z§é idesenishedeabane sanialhoakensad for
roduci n oth a gasoline bl ending conponerit and a m e distillate. In a
pr od g both a gasol bl endi ng conp t d ddle distillat I
first and sdbdhasgmsodsent of a process to produce a gasoline bl ending
conmponent and a rj,ddl AN e o, ,
feacting and sepglﬁa I@ﬁ%&'ﬁ %:tﬂ&alaﬁ%%’zt tie E"fﬁ%&% %ﬁéﬁ%&gﬂﬁ r??&?e tb? -aiﬁvt'igf?rz%%fn
conpri ses: ris@edaiig: uEh snbme‘émamimemémmw {asrmimsav@t zaeammgrg:tcm{*m ng

butene der | at i ndi ti ons,_wherein t e and butene are
al kyl at 4 tdﬁ%ﬁﬁgé‘i&’c‘{e P b SVsima et AT el DG Apetegting Addive
chl or oal um nak ey k@RS |<z'iéi$“tn§1 R&IALY Sl e hhereal Rl pake FNbedhay d

catal yst conprises an al Kyl substituted pyridinium chioroal um nate or an
al kyl subst iftwireees W?@azdﬁl%ﬁm ehiterimatoin fnaeaaoile hegendiial ditisulas A and

B, as descri re eg;: the Jeacting step

conpri ses: Q%E%frp&r?gg%\& 635;% E%)J]g%ts}r éa%?| %?r!r%?gk&%% aﬁ?‘\%]g)ésf}t go‘né? gﬁ*fg

havi ng f rom\&mm&esmm ke, andicat theast wehieckanaf }‘Ng»s vy ltarg é{rm@l 4 to
a halide containing

6 carbon _atons, an ionjc liquid cata% {(1(%
addi tivé® Th’@‘fﬁgé&“ﬁi@‘ Fag Eﬁ@%%@?@tﬁw&f“"i ?zi’eﬁ Kylgliay sEwerorErs M %W%f“t he at
| east one pg&%fdf'hz :?t@%i@é's‘ﬁirﬁ%d?t@%@“ﬁ%&ﬁ%{?@% g4 NG BhiYE@le The
process produces a |low volatil
141
For the purposes of this spacification and appended claims, wiless

otherwise indicatad, sl numbers axprassing quantities, percentages or

20 proportions, and othar numsrioal valuss ussed o1 the spaciiication and dlaims,
are {o be understood as being maodified i all instances by the term "about”
Furtharmore, all rangss disclosed hergin arg inclusive of the endpints and
are indepsndently combinable. Whenever g numerical rangs with 2 lower
it and an upper Imit are disclosed, any number falling withinthe range s

25 also specifically dinclosed,

Ay tsrm, abbrevialion o shorthand not defined is understood to have
the ordingry meaning used by a person skilled i the art at the time the
application s fled. The singular forms "8, "an,” and “the” include plursl
references unless expresaly and unegquivocally imiled o one instance,

30 &l of the publications, paterds and padent applications cited in this
application are herein ncorporsted by referance in thelr sntirely to the same
extant as ¥ the disclosure of sach individual publication, patsnt application g
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gasol i ne bl endi ng component. In the first enbodi nent, the separating step
separates out the mddle distillate fromthe al kyl ate product, wherein the
separ at edwoiddloa4sdiisti | | atefraction is from 20 wt % or hipghmars2ab/ostse9 t ot al

al kyl ate pr oduct, and wherein the separated gasoline bl endi ng conponent has

a RON of ]ﬁﬁéﬁm&b@ﬁa{,sﬁ& R@i&&@%&@@ﬁbﬁ@@tm HhacaeRasRbimg step

separates the broad boiling alkylate into at |east the low vol atility
gasol i ne bl éﬁﬁﬁﬁ@ﬁ%ﬁhﬁoﬁ@ﬁ@t&and at least the fuel suitable for use as a jet

fuel or jet fuel }sg%’éti%% &%“Hg@&%s o] @Eaaing%ljiﬁ%sé&&@igﬁ%&vgﬁ&@s a j et

fuel or jet fuel endi n nent has™ a et ween '280F to
572F (138C tsm a@ﬁx@)meamt axj@i@panﬂta@mm:ﬁﬁ ke mfz amtilmaza*cimm* point | ess

t han -50 %\thl Mtaahere |§§I§OV| %g Y Ero ess for producing
a gasol i aXfIfAY 6 ‘or‘fé"f’ﬁn Eﬁd B DAL T AE EXCEBHYKI si ng t he steps
of adj USt' ”%@Li\@é@ﬁﬁ@&f el QR CORERL R NG oI i bR il{ '%5(.\@[1; ﬁ:l fykation
reactor and recovering the gasoline blending conponent and the mddle

distillate f&i«éiﬂpﬁtsﬁé%ﬁktyl%tf@f@ﬁ@mﬁte prodivel orba prrstarst o nolfgeng sl
al kylation r%%%ﬁ&%g ey Bt %s,,% z%@ %@;{{a&uéki@k&&%ﬁogf h% m@édlzésﬁl {4 ng the

| evel of thé halidé conta I've provi 1"oni ¢ qU|d

al kyl ati on reactor shi fts the selectivity towards heaV| er products in the
al kyl ate product. The hydrocarbon streamfeed to any of these processes can
come frama crude oil, a refinery, agKiasatgrgTropsch process; or it can be
a bl end ther eof I n one enbodi nent, the hydrocarbon streamis a blend of
two streans, ‘Eﬁﬁ\éﬁ@ﬁream conpri si ng at | east one olefin and the second
stream conprising at | east one isoparaffin. The process is not limted to
any specific hydrocarbon streamand is generally applicable to the

al kyl ati on of C4-By '&&D‘waﬁ amgimeﬁm 'Eah’i{E»meﬁ@k@bmvsmtmmuai}wfsmﬁr{déﬁénd in

lonst one. ol ST PR TR SPEaTE) ALADIC AT LALEHEN GRBSE Aer T RGBT drocar bon
stream cs@rrprafﬁz@m&h@@hmw’éboma tgeriovednoketi *@%aﬂﬁ@ ﬁﬁ@;} enhodigmasad he
ionic liquid catal IS unsupported.

for the & yiai on was mixed G4 clefins (butsns) from an FC eracker
confaining 40-50% olsfing and the balancs bhaing isobutans and n-butans
(feed flow @ 2 mifmin), and refinery sobutane containing B0% or more of
isobutans {fead flow @ 8 miimin. The molar ratio of isoparaffin o olefin

20 wag inthe rangs of aboul 1011, None of the faed 1o the alkviation regclor was
cligomaernized olefing, N-butvipyridinium chiorcaluminate (CaHgNCHALTH)
ionic liouad doped with hydrochionio acid was used as calalyst and anldad in g
suntinuous stream 1o the alkylation reachyr 3t 8 volumetric flow of 0.8 mifmin,
The tonio liquid and the hydrochioric acikd wers unsupported. The level of

25 hydrochioric aoid was selected, and adjusiad over time, to provide & good
yield of middie distillate, without adversely sifecting the qualily of the tighter
boiling atylate produst. The alkylate from the reactor efffuent was separaiad
from unconveried butanss by fashedistilation and the alkylate was separated
fram the onio liqud by phase separation.

3 8408 g of the accumutiated alkyiate efffuent frony the alkyiation reactor
was oyt into 4 fractions by atmospheric distillation. The vislds oblatned and
their praperties are shown below in Table 1.




I n one enbodi ment the process nmakes a |ow volatility gasoline bl ending

conponent having a Reid Vapor
| ess t harwarrosmausstt defi ned by the equati on:

boi i ng poi

provi des two or

enbodi nent ,
poi nt,

nt, ¢ +5.8,

in psi.

Pressure |l ess than 2.2
RVP =

(15. 2

kPa), or ev

- 0. 0B TAUSE®O/ 05131190
I n anot her enbodi nent the separating step
nore low volatility gasgiene bl endi ng conponents.|n one

en

the mddle distillate produced by the process has a high flash

general ly greater t han 40C, but

t han 50C,
m ddl e di st

reater—t nan
illate proddy

ggga%y ?he |

T W"
)rocess has
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process str
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t he process
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ns. The isob

and but ene iar, ‘deﬂﬁkg | ated to producé an al kyl ate product in the presenc
a chl oroal um &e foni¢ liquid catalyst. The chloroalumnate ionic |liqg
cat al yst ccnﬁk&s&s an al kyl substituted pyridipium chloroal um nate or
al kyl substii t uted i m dazolium chl otoral um nate; of the general formnulas
and B, respéttPyePy. In the formulas A and B, Ris H, nmethyl, et hyl
propyl, butVip; QEREY! or Nhexyly group, RyFR, WephyT ek nyr  progy s but
pentyl or eva group,.iX.is.a.chloroalumnate,iand R __and R2 are ne
et hyl, propﬁﬁ@ﬂ%%ﬂ?ﬁ%frentﬁlm%& hexyl @Félp. The i oniEd I|qU|dib%ﬁ%ﬂyst
al so COTTpI’I tgm%}s Ck#\lall ve-of-ei-ther
10 volh 132 48 a83 520
20 volt% 198 251 J60 §47
30 wol% 41 283 368 70
48 voll 202 71 are 583
B vol% 204 283 381 823
8 vl 221 284 400 855
T wol% 230 300 421 881
80 volls 234 327 448 s
B0 vol% 238 338 475 805
FER {085 204 a68 825 R
Lomposition,
Volt by GG
G >0 >8G5 »BQ
1t <§ >80 >3
C17s & [ 0 »70
C27e 0 ) >10
D43+ 0 2
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of the structures A or

B in which one or

nore of the hydrogens

attacheddirectly to carbon in the ring has been replaced by an al kyl g

In the fowvoubsswidssand B: R, R, R and R2 may or
is separated out fromthe al kyl ate product.
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for Jet A-1 fuel
t he tot al aI&F@SHFﬁ?é “or oduct .
25 Wt % greater than 15 w %
may have ot her desired properties,

j et fuel

conprising ole The feed

th 1 sopara

oni c

The jet Hmelion$ amt:semtseﬂ 4&5:@%@@& aﬂsﬁ%ﬁagemm@agérat@%bew@t fuel
snoke

neets the boilin
freeze poi nt"*"?féé%‘g ﬁgﬁ%g laf thge prRUDTYd i <8,
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he
n a

In to nake a

MEhegieisdhtedd wi%al kit agredisribam 8Doni% €1 uiahdeieky Matri dn zone,

SRR Sy

snoke point,

Yed product .

Lo forman al kyl at ed product.
The jet fuel
heat of conbusti on,
I.n one embodi nent the jet fuel

and from15 to 50 wt %
for exanple,

The jet fuel i
nmeets the boiling point,
and freeze point
is greater than 8 wt % of
Exanpl es include from10 to 50 wt% from 10 to
I n sone enbodi nents the
a cetane index

require

gr eat er than 45, Beptiors b5ndd, heatripéd abn@msmz@rtegma:&;ega&t han 43, 45,

S

ment s

or 47

M/ Kg; a freg n -47C d point |ess
than. a7c. | <B5EmBGdtghER Lot 2ot oo uEos Rar R 41 "hom Cor
essenti al | y sienekii-@i bbRSH iH0kble greater than 40C, 50C, or 55C, and a snoke
poi nt greater than 20, 30, or 35 mm A Conposition of Mddle Distillate
Additionally, there are provided conpositions of mddle distillate. The

Tahis 2

Composition, W% by GO Fraction | Fraction
1 2
C5- 3.24 0.01
8 4.30 0.02
C7 688 §.02
o8 73.98 §.79
co 148 1 8238
10 0.02 2144
Cii+ 6.07 877
RYP estimated from GC, 218 0.40
psi
RON (GT) 94 .5 86.0
TRON a8 .4 88 4
MON 93.1 882

~ 2% -




conpositions use the sane teachings as described earlier herein. The mddle
distillate conprises hydrocarbons having a boiling range betweenl50C and
350C, a NvB2breanessing i ndex greater than 60, and a CH3/ €dz/usatovostpneat er
than 2.6. In one enbodi nent the hydrocarbons have a sulfur content of |ess

than 5 wppm | essFikhadn 3 WwPMedoespabfatabivee® oRcesseRtdahbymnegsul fur.
I n one enbodi nent the hydrocar bons have a W% aromatic protons |ess than

1.0, |ess tHHfvipes mired @ifmamo L3l %:éié?ﬁit h&stioFcionesand Raptprobweress

than 0.01 n WA ions hel ps

i nprove srrokgha§?$1§) tgtla ?gﬁe %‘%fq%[n%’% I%’%% %‘jgconbaégﬁﬁoﬁsﬁg&g&@ne

enbodi nent tg;{e)cb@:r@aa mg h%mr@ez‘m:k wiie aﬁy@r?@@ﬁr&mﬁs&ahﬁ{bﬁt ween 175C and 300C.

I n anot her enbodi ren I n ge of .t dr.ocar bo ,s‘is bet ween 200C

and 30065 As i scTaoerDy atrcrle baRape Yar i BéFere LB Pac e s an

al kyl at e hydfpesshens. prm@ucrtamd@mbw@&r@&%ﬁaagm%ﬁ@@%@a'&s%rrerd&&, the

| evel of olefin will be very lo generally less than 5 W% or less than 3
w% or | ess’z?‘ﬁﬁé%n:* PR, 2 b&a] é%réi amakst Hieb@norredriedniingdd By hereustienot her

enbodi nent s n i & 65, greater than 70, or

greater tha s&?@ ‘I}'ﬁe@gh?/d?glégrgbg}%g?ﬁ v%mg ?E}It{ﬁ%ree?eg ‘point, generally |ess

t han -20C but in sonme enbodi nents can be nuch | ower, such as |l ess than

-45C, ﬁs %@‘ -5 C, less than -55C, less than - 58C, |ess than -60C, or

| ess th ™K Sone enbodi ments, the hydrocarbons have a high net heat

of conbustion. The net heat of conbustion can be greater than 30 M/ Kg,

greater than 40 M/ Kg, greater than 43 MJ/ Kg, greater than 45 MJ/Kg, or

greater than 47 WﬁK@On ndeRibesiyemeRsSuher ﬁW%?@aa@@r&smh@r@saeﬁr gh

;sggﬁellgolnm will g@ﬁ%%ﬁ?ﬁ K& utf % n%% ég{f@uﬁ@eggg% l@%ﬁ%@gﬁ, gat er

enbodi nent s Efizezmydrocar bons have a high flash point, such as greater t han
30C, greater than 40C, greater than 5QC, or greater than 55C. The fl ash

poi nt is¥generally |ess than 90C. Table
Analytiog! Test Fraction 3 JET &1 Regquirements
Wi 851
H, wite 14.518
N, wi¥h <1
Low leved nilrogen, <<}
WP
Suffur, wopm <4 : Max 3000
Flash Point, °C 58 ! Min 38
Smoke Poind, mm 44 ' Min 18
Cloud Foint, °C <53
Freaze Point, °C <83 T Max 47
Ciensity, 80°F 0.788 0.775-0.840
Viscostty, -20°C, mmls 8387 T Max RO
Nat Heat of Combustion
BT 20337
MJKg 47.1 Min 42.8
Calculated Cetane T o '
index SB.83




The hydrocarbons can neet the boiling point,
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of conbusti

on, and freeze point

flash

poi nt, snoke point,

In one
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shorthand not defined is understood to have the ordinary neaning used by a

person skilled 8 08 & ufhab 8 M BoldPumR analysis of Fraction 3

summarized below in Tablke 4.
Table 4
Frachon 3

NBR Analysis (3%}
parafinic OH3 hydrogens 73.32
paraffinie OH2 hydrogens 18.41
paratinic OH hydrogens 708
Hydrogens in saturated groups sipha to
aromatic or olefinic cavbon 4.00

- Olafinic Mydrogens ' g.21
Aromatic Hydrogens .00
Sum 10,00
NMR Branching index 7347
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application is filed. The singular fornms ua,” "an," and "the," include
plural references unless expressly and unequivocally limted to one

i nst ance.w@l2b1oafi433me publications, patents and patent applriusacmossicited in
this application are herein incorporated by reference in their entirety to
the sane exteniCiagCiz HheBbachaglir € of each T ndi Vi dugfgpublTication, patent
application orpatent _was. specifically and_ individually. lndicated to be

i ncor por at ed by Peprepbaeoionsits entirety. Thisiwitt®e®ldescrii ption uses
exanpl es to dirsctose-the-tnventi-on,—tnetudi-rg—t-he—best—rode—~and al so to
enabl e any person skilled in the art to nake and use the invention. Many
nodi fications of HhenexemkiasvperkedhaeiicsSd@firddhe iventden g¢her! pard above
will readily occur to those skilled in the art. Accordingly, the invention
is to be corf¥tPiedeEsSl hed gaibRyehripck fpruet Wee PERBICHRE hdascticiat MR{ISF wi t hi n
the scope ofg.l.he A “ k 1B, E\?@V@I\T Qo Al kv Was, prepared
ina 100 ni ﬁkxgg%?g?%%gﬁgdﬁﬁ}%éﬁgﬁdf 8t rfg‘zﬁé %%%“ﬁ%m&lr;‘ea%@%g %@g{r ating at
10C and £50 sigi( 1084pa@Pa)smdirepalk iatze pmst, aeetioit@tiedsikromnsever al

al kylation runs, i.n thi,s reactor,setup. The feedstock for the alkylation was
i xod- a0l G e P HEuRe P s L PR AR SR WG HIOMS806 of o1 1 ne. and
the bal ance \heicRay haglybanRNHoly utanRst] aed thh AWn@ cilibiHd ko RNd
refinery isobutane containing 80%or nore of isobutane (feed flow @8
m/mn.). THelobrapecdersanes feofal &1 bi adeitres] shswemnd fust hierdangek of

about 10:1. . : e. Lead. e.-al.kyhat ion r..yas ol L.gonerized

ol efi ns. M&%ﬁs}@%’?‘ﬁg‘ﬁ? 3&3’%%%?%2%%%&%%‘%@ﬁé‘%@‘ﬁf‘%@*‘@ PR qui d

doped wittth hidmddhilordic sighifcuasamsad: abs cata@ty 8isl dhchdagtdeidwith :ahigant i nuous

streamto the al“kgl‘gt' 03 g.gjac?t\pr at . a volunetric flow of %.__B‘m /mn. The

Coni ¢ 11 qui FTAREUFRENIRTEr JERB9T B PLEIBPES (RILTSABITEED THEORVIasT

hydrochl ori g 1@@@@@%&@%&%@%&@?9@{:@? Yel@th ONS sl AR, ahﬁ ikQyyde a good
v

yield of middle distilTate, without adversely effecting the quality of the
li ghter boi ligga fopl atfisigsicydUt werd israleryvitt @ stoom! fikl theutslockeffieuent
was separ at ed .f enverted. Sy fhash-distillati op. and the
al kyl at e m%@gé%%@é@&%?&ﬁ%&ﬁ%%%&@%‘%me\ﬁ pairﬁﬁg@a ksﬁtég 1 Q@@Q\a

18 branching.

Fraction 4 was not further characlierized, bt #s properties indicalad
that it was a high guality middle distillste suitable for use 88 8 haavy divsst
fuel, & biend stock for diesel fund, or @ healing ot

o

20 EBExampis b

Allcvlate was prepared in g 100 mi laboratory continuously stired (1600
RPM) reactor operating &t 10°C and 150 paig {1034 KPa). The feedstock for

the atikylation was mixad C4 olefing (butene) from an FO oracker containing

b
<5

40-50% olefins and the balance baing isobitang and n-butane {fead flow @

< mifmin }, ard refinery isobutane containing 80% or more of iscbutane {fesd

flow @@ 8 mifmin.l.  The muadar ratio of Isoparaffin to ofefin was in the range of
about 801, Nong of the feed o the aliviation reactor was oligomerized olefing.
N-bubyleyridiniu chlorealuminate {CaHaNCHALTE) onie iguid doped with

£
o]

hydrechlone acid was used as ostalyst and sdded © the alkylation reacior,

The jonio fguid and the hydrochioric acid wers unsupportsd. The level of

224 .




fromthe ionic liquid by phase separation. 8,408 g of the accumul ated

al kyl ate effluent fromthe al kylation reactor was cut into 4 fractions by
at nospherwo 2diogti#sshiat i on. The yi el ds obtai ned and t hei r Pprasesmiossi1ar e
shown below in Table 1. Table 1Fraction 3 and Fraction 4 are m ddle
distillates.y AM@&M&@@&@%@%QQ@@ Ma@mﬂ@m&% aoid Jaﬂb%f%aeish@wéﬂvunt ed
to 29.1 mﬂ@bof the total alkylate product. Both Fraction 3 and Fraction 4,
separatel y SiCrecibi Wedb@ogéithtr MhRadasredten it epos’ oeecres, greater

t han 90 vol t v.al. % ctions
1 and 2, des%%éliﬂ)agﬁd g@%\}/%ﬁa%&% &Lf%gb %%éigh ?ic%?r&g 0§ E@%ﬁB W‘ﬁ% r‘r"p’%’om tion
and oct ane mupbensd {Thwe thresuld Epad eysylmampachtmﬁd éw;is:}t of fﬁa:bhe sl rdtaction 1

w th sond cRoOyParel Vhafh e 2baTel o Gadve GaDr GANENIR SR AKVAHR E 1 o

gasol i ne bl %ﬂ%@gn sﬁﬁ@@g@t? o @ﬁggw@f&ﬁa&y%@mﬁ S0 z@msz@%&i ﬁdédnged gasol i ne
bl end stock, with hi gh RON. Fractions were both | ow

volatility gaeep Qé‘&)ﬁé@ﬁigﬁ@ﬁﬁﬁén@ﬁ groduRei in ?%M?‘iﬁﬁ@w@ﬁ\éssur es,
calculated by GC, were both less than 2.5 psi (17.2 kPa), and al so Iess

t han an anmount defined by the equation RVP = -0.035 x (50 vol % boiling
point, C© + 5,8, in psi. Exanple 3: Fraction 3, described above, was
further characterized and conpared with a typical exanple of JET A-1 jet
fuel . Fﬁése results are shown in Table 3, below Table 3A nore detailed
summary of the proton NWVR analysis of Fraction 3 is sunmarized bel ow in
Table 4. Table 4Fraction 3 had properties that are desired in jet fuel, and
it would nake an excellent jet fuel or blend stock for jet fuel production.
Fraction 3 nmet or exceeded a nunber of desired JETA-1 fuel specifications,
i ncluding sul fur content, flash point, snoke point, freeze point, heat of
conbustion, and distillation boiling points. The density was a bit | ow and
t he kinematic

LR



viscosity was a bit high. Both the viscosity and the density could be
brought into the specified range for JET A-1 by addition of a second fuel

bl end st o®®k 20iooh433m aromati cs and/ or napht henes. The hi ghTarseds/opsint woul d
allow for the addition of a significant amunt of a second fuel blend stock
with a hi ghparoredica aemteme. The high heat of combustion neasured on
Fraction 3 Was™sSTgnificantly higher than that typically obtained on JET A-1
, and it would inprove fuel efficiency if it were blended with a second
fuel blend stodkrofws oxoetdwmg Bowddiotiatips e cantidpiistitsleddeopdnat was
related to the_higher branching. Fraction 4 was not further characterized,
but its proper‘r?’ggm‘ﬁm gﬁ?@(ﬁ&’m%at it was a high quality mddle distillate

sui tabl esfor uge mmzhgaymadﬂ@sﬁgbr gbin el emdzaspmm’f oincdices @harf fiel , or
a heating oil. Exa | ate was prepared in a 100 m | aborat

continuously sti f»’r‘ﬁeﬂﬁ%g%ﬁ@ Eeﬁiﬁa@t%ﬂ* *%‘ﬁfe}t“ﬁﬁf RVERECTOETIENE B 54! ?‘g (1034
KPa). The feedst gg&rmgégg %gy% f pam Bh X861 6n0! %g(lt;)ns (butene) from
[

an FC cracker containing ns an t he bal ance bei ng i sobutane and
n- but ane (f eedi:tf lron@ ynd affins)y frandihwebiindiqupid @a@b@ﬁaﬁ@ﬁ@emmmlmg} 80% or

Tore, O, | Sonutane (g5, L1 S BuekHL hdeT TS ot g Gl LaghRsal i

al kyl at kan react or ywescakikgone zed ol efins. N butyl pyridinium
chl oroal um nate (C5HS5NC HgAI 2Cl 7) ionic |iquid doped with hydrochloric acid
was used as catalyst and added to the al kylation reactor. The ionic liquid

and the NYALOCRLQISAR & AEhP1UNSHRRANLSH:LIRG aciey A0ldronilignl,e acid

was adj usted over oma nb ratro o
about 105:1. Thécigateday(h gtseiohicoimuid elivdiohasnef fiheent vasvsbphhalidsd from

{rom the | oni cEPGIE By R Lo QumELE SR OR B 0P Tl GRS IR of

olefin g HC gﬁa&{g\{\g@g ~@akysi s of the wt % Cl0+ content in the al kyI ate
is shown in Fi gure 2. igher molar ratio of olefin to HO in the feed to
the reactor gave a hi gher y| el d of Cl10+ products in the al kyl ate

POl o 3 SPEFFaMER (g 2 WRERGF BRe LB RRARA MRS IAeTbAe it 11 2t e

or a middle i s
containing additive increasas the vield of the middie dislillate, hut doss not

irmpair & concurrent production of a low volatility gesofine blending

20 componeant.

4, The process of olaim 1, wharein the alkyiated product has less than 5 «i%
olefing prior o optional further processing.

25 B The procass of claim 1, wharein the vield of the alkyiated product
axcesds the amourt of olefin in the feed by at loast 30 wit

8. A process for producing & middle distillate, comprising:
g, reacting an kokudans stream with & process stream containing butene
34 under alkylation conditions whersin the isobutane and butene are
atkyiatad {o produce an alkyiate product in the pressncs of 8
chinroalminate ionio liguid having the gensral formula RRORN W
ALCEH |, whersin RR' and R are alky! groups containing o 12
carbons; and
W28 .



conponent, conprising: a. contacting a feed conprising an olefin, an

i soparaffin, and less than 5 wt % ol i goneri zed olefin, in an ionic liquid
al kyl ati omozore1wisih an aci di ¢ hal oal um nate ionic |iquipdT/uskooalokisiat i on
conditions; and b. recovering an effluent fromthe ionic liquid al kylation

zone conpri sing appaldihad@dnPraduetdikiinte has oreakabid RORL3DE wal¥mCL0+ and
| ess than 1 vol % C55+. 2. The process of claiml1, additionally including

adding a hal i de duneapaiRNy R eiddiat FaoligroRi TROMI BRIV 41 RYEHET I8 S one,
wherein the |evel of .hallide.containing additive is adjusted to change the
yield of the m dé?%g ﬁ?‘g{‘%ﬁ?g% e %n the al kyl ated product. 3. The process of
claim2, wher ehmrbiessafdy pstdmnty kanitibe devtiaofcrtipisihgl | de contai ning
addi tive_increases the yiel f the mddle distillate, but does . not inpair
2 Concur Pent | produEtirAbRaRUIe SErADIIH 3 PEAIE AN SO e SR ent 4.
The process of claim kicyMiRh&idhdiiR@salionbal 86 RoOdueE ShaSHl8as skban 5 wt %
ol efins prior to optional further processi n&@& ﬁThe process of claim1,
gedy

wherei n the yi el aiiofaterdo arkgion ol siivbda g PIRSCBADUAE of olefin in

the feed by at |east 30 W %. QA Pk SS$. -Q 1 NGB [ ¥
distillate, corrpr"%é‘?fﬁ%g‘{%égge@g&*ﬁ\%&%&%&%g{j%ﬁéb%t%?éefg‘gﬁk ‘ %ﬁg‘%&%ﬁ%cess
stream cont ai ni ngbdirene dhderiakikyleati anabondittationad whatabiuthe | sobutane
and butene are al kyl ated to produce an al kyl ate product in the presence of
a chl or 881 uni nat S FIRAEFNHE f ¢ ﬁ\ﬁﬁﬁ‘ﬁﬁ'?%ﬁ%”‘é‘é?ﬁ%r"agné) Sr FRARERIEYR N H+
AbCly-, wherein RR and R' are al kyl groups cont@ining 1 to 12 carbons;
andb. separating out the mddl efdistillate fromthe al kylate product,
wherein the separated m ddgﬁ(d?sti Ilate fracfion is from20 wt % or higher
of the total alkylate producffj A proced¥~fqf ‘prodiicing a middle distillate,
conprising: a. reacting ansfgobutane stream.wi/th a process stream

cont ai ni ng but ene §~; X

a

A B

whera RaM, methyl, sthyl, propyl, butyl, pentyl or heonyl group, RisH,
methyl, eiwl, propyl, butyl, penty! or hexyl group, Xis &

1§ chivreaiuminate, and By and ResH, meathyl, sthyl, propyd, bubdl, pentvi e
oyt group and whers B, R, Ry and By may or may not be the samsy
and

b, saparating out the middle distiliate from the alkyiate produnt, wherein
the separated middis distiliate fraction is from 20 wi% o higher of the

20 total adkviate produnt.

g The process of claim 8 or claim 7, wherein the separgted middis distillate

fraction is from 28 o B0 with of the tolal alovlats product.

25 B The process of claim 8 or claim 7, whersin the separsied middie distiflate

fraction s from 30 o B0 wit of the tolal altkyvlate product

10, The proosas of claim B or claim 7, wherain the process stream containing
butene is st least partially a8 separsted fraction from oruds ol

N an




under al kyl ation conditions wherein the isobutane and butene are al kyl ated
to produce an al kyl ate product in the presence of a chloroalumnate ionic
i qui d cawal2gsroiezsmpri si ng an al kyl substituted pyri di nipcmuskéoonssiun nat e
or an al kyl substituted im dazolium chloroalum nate of the general formulas
A and B, respectively, where R=H, nethyl, ethyl, propyl, butyl, pentyl or
hexyl group, R =H nethyl, et h(yl, {opvyl , butyl, pentyl or hexyl group, X

i s a chl or odliuFhesresesar divahgr ReR, 7 g hethprespsisiin SOBRIYRS pent yl
or hexyl group,; re Re-.R., B _and R2 may or may not be the same; and
b. separating %@;{ég‘ggg%%%ﬁﬁﬁ“gaﬁg?ﬂﬂ ate fromthe al kyl ate product, wherein
the separated mddle distillate fraction is from20 w% or hi gher of the
total alKkylate groducjt : Thcg _Proces of claim®6 or claim?7, V\hgrg{,n,, t he
separat ed m ddi 8¢ rePIRY Hrde it B AY FHWT & WHERMGSIECEs U5 BT TRETEPal
al kyl ate produ CES &0Qfin & Lal i o ShBh e Lighmid.hg separat ed
ot L Pr Gitenpng aiRESD Beflind b3 Seibof BB coBRER SFE%FEW at e
product. The pgiadiessndfalichail mi® drebidisioisuwhetaitmnimalgeioskisl stream

t ai ni but is at least ial | fragld f d
o1 11 The pr ofae by e s ROk b s ARRMLR TR CH BRAES. Soream

containing butene is froma FC cracker. 12. The process of claim6 or claim

7, wherein the grocess stream cont ai ni ng buten& isisgiﬁdg,w treating a
hydr ocaifBon st F 88m eSS $Isig! v iy e elngedPidao iR 18
dehydration/i sguetizak i@t L ¢ L GG ONNEALSH e iR lkanlisd gekef i ns
and i soneri zesi"gﬁghé%é g?(%f“%ﬁ% %‘f[}%(i&?&ir%h?gﬁ%@s&s&of clai %n 6 or I 5.‘% mn%,

wherei n the ni ddfi e st frddpe Wwith bollipg ipseds eboes Hisgled fdel doflingmrawizeh boi | i ng

points in the et fuel hpilinpg.range heavy. fraction wth boiling
ol nts above.t Hge e TriadRe bR TP SNEE BallaSimtein B T vdo kB wi «h
boi |'i ng poi nt syhd otiGiE Blarkhek; B8k hRgueange dtas a NVR branchi ng i ndex
greater than 60. 14. The process of claim6 or claim?7, wherein the mddle

distillafe is
14, The process of olaim § or claim 7, wherein the middle distillate
comprised of a light fraction with balling points in the jptfusi bolling rangs
and & hegvy fraction with bolling points abovs the (st fuel baolling rangs

and wharein the light fraction with bolling points in the jat fued bolling range
2@ additionally has & CH3/CHE hydragen ratio greater than &8

15, The process of claim & or claim 7, wherein a halide containing additive is
orasent during the reacting, &t & levet that provides increased visld of the
rricldie distiliate.

&5
18, A process for producing 8 middis distifiate or g middia distilisie bending
gomponant, comprising:
& providing & feed produced in a FO cracker comprising olefing
b.ixing the fesd with an soparafiin {o make 2 mixed feed;
30 ¢ akyisting the mixed feed in an jonie liquid alikylation zone, at atkylation

conditions, 1o fonm an alkylated product; and

CPH -




conprised of a light fraction with boiling points in the jet fuel boiling
range and a heavy fraction with boiling points above the jet fuel boiling
range andwetreroginmsstthe |ight fraction with boiling point ®Cirrustéve/opmsi f uel
boiling range additionally has a CH3/CH2 hydrogen ratio greater than 2.6.
15. The procesg QlupGkdin® $ethicelahRilate Wehe biludenaliide: spmtiaini ng additive
is present during the reacting, at a |level that provides increased yield of
the mddl e disti Iﬂﬁm@ﬂ&f{‘ﬁﬁwﬁbg&%@sﬁ%ﬁ@ rpdegtoviRyen hipdalddiaistisieste or a

m ddl e distillate,bl I NQ.& e R L.Skng...a. providing a feed
produced in a Fc%%‘ggﬁgg’?@%@%;@g%ﬁ‘@% g?r?;ﬁghé ﬂ?ﬁ‘%m ng the feed with an

i soparaffin to makegas@xpdnfXedisicijakkyl ating the mxed feed in an ionic
liquid alkylation zone, at alkylation conditions, to forman alkyl ated
product ; andd. sépaEsEithy the ittt Histillate or the niddle distillate

bl endi ng conponeng ggﬂmg H&ndlduhagedypeoduct, wherein the mddle
distillate or the mddle distillate bl endi ng conponent has: i. greater than
30 vol % C 10+, ii. less than 1 vol % C55+, and iii. a cloud point |ess than

-50C. The procgss of claim.l vher el n t.he m ddle . disti at.e.Qr. the middle
distillate b ’eﬁgfﬁ ﬁ?@i} %ﬁ?‘p%gr% i% ﬁ%mg‘tg“émteﬁé%%ﬁowr%gg‘g é&éﬁﬂ%ﬁg’ é*‘#“%&ﬁ*"‘ﬁ%‘i nt, snoke
poi nt, heat of jgamrresiibedingraniceerenReinthy Bging event Seshotoidetrivik fuel ,

The process of claim 16, wherein the mxed feed conprises less than 5 wt %
ol i gomertfized oPefgMeal of combustion and freeze point raquivements for Jet A-1 fuel,

18. The process of olaim 18, whersin the mived feed comprises lsss than §

witi oligomerizad olefin.



