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Exanple 2 Al kylation of 1-decene with iso-butane In a
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reaction as .a pronoter. The autocl ave was seal ed and
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others 7.5 As shown in Table 1, the expected

W ,on product, 0145 constitute-54% of t
Ogﬂro@édﬁéd In addition to 10% G os-(possibly ?’%Tmszoeﬁlﬂztﬁsmz

starting decene), we also observed the formation of -
5% dhemrepeftiEaas jomkﬂurdsoxandm teliorpd by varying the calgw @rhanion

whi ch.
0 S SRR 1 bl 8 o Bl 6 oot
ovelforwmmreamm Qhepr. Taui.tBioiebha 883515356 (88T, dePhys.

anaConben et IR pARE KBS R 1408 i DA EriRering

yi elr\@wet Méﬂrw?tbgﬁ @pPi3T; JI Matehi @mahmz?-zme (1698) and Chem.

B BT oBE (i uc BERERL s B EBPR yRprhpretea by

sampef@féﬁ@gdur e described above in Exarrpl e 2, 13 gin
of 1-decene :
Many ionic liquids are amine baséd._ Most commonly used ionic liquids are
those formed by reacting a nitrogen-containing heterocyclic ring (cyclic
amines), preferably nitrogen-containing ‘aromatic rings (érqmatic amines), with
. an alkylating agent (for exém’ple, an alkyl hafide) to form a quaternary
ammonium salt, followed by ian exchange with Lewis acids and 'haﬁde salts or
anion’ metathésis reactions with the appropriate anion sources o form ionic
liquids. Examples of suitable aromatic amines mclude pyndtne and its
* derivatives, imidazole and |ts derivatives, and pyrrole and Its denvatlves
These amines can be alkylated with varying alkylating agents to incorporate a
broad range of alkyl groupé on the nitrogén including straight, branched or '
cyclic 01,20 alkyl group, but preferably Ci.12 alkyl groups since a!ky! groups
'Iarger than C1-C12 may produce undesirable sohd products rather than lomc
iquids. Pyridinium and imidazolium-based ionic liquids ar_e perhaps the most
commenly used ionic liquids. Other amine-based ionic liquids Eﬁcluding cyclic
and non-cyclic quaternary ammonium salts are frequently uéed. Phosphonium
~ and sulphonium-based ionic liquids have also been uséd. '

Counterit_)ns which have béen used include chloroéluminate, bromoaluminate,
gallium chicride, tetrafluoroborate, tetrachioroborate, hexaflucrophosphate, |
nitrate, trifluoromethane sulfonate, methylsulfonate, p-tolueriésulfonate,
hexafluoroantimonate, hexafiuoroarsenate, tefrachloroaluminate, .
tetrabromoaluminaté, perchlorate, hydroxide anion, copper dichloride anion,
iron trichloride anion, antin"iony hexaﬂu’qride, boppér dichloride anion, zinc
trichtoride anion, as well as various fanthanum, potassium, lithium, nickel, '

-6-
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was mxed with 101 gm of isopentane in 43 gm
1-butyl -pyridiniumchl oroal um nate. The reaction

,(in autoclave) was heated to 50 degr
St rre? at 1000 rpm at autogeni c pressure. of gﬁg’npg‘%@%“’”

for 1 hr.- The feed and the products were separ at ed
f r ooolidiigmiaoganesk gud otheymetat ionsi Mge ianie iawdsgisgd it the present

(aft i sopent ane) were anal yzed b
GC 5&8{“1\9@@@@% [S}néceﬁgdﬁtis/ Tabl e 2 bel ow shows %/he GCy
anal ysnf] of #he products. The mmj or product appeared
that .0 rat
2l ot o et Sadvoh e bR Tl ribe gt ig ot s be
2 (F;géléd;téd froMithd/gRebeonsitity & By@inimoasd iBlidazolign-basdgations.
Catlons%héﬁ\ave geen found to be particularly useful in the process of the

present invention include pyridinium-based cations.

Preferred jonic liquids that can be used in the process of the present invention-
include acidic chloroaluminate ionic qumds Preferred ionic liquids used inthe .
present invention are acidic pyridinium chiorcaluminates. More preferred ionic
fiquids useful in the process of the present invention are alkyl-p yridinium .
_chloroaluminates. Still more preferred ionic liquids useful in the process of the
pre_sent invention are alkyl-pyridinium chloroaluminates having a single linear
alkyl group of 2 to & carbon atoms in length. One particular ionic fiquid that has
proven effective is 1-butylpynd1mum chioroaluminate.’ ‘ :
n a more preferred embodlment of the present invention, 1-butyl -pyridnium
‘chlqroalummate'ls used in the presence of Bronsted acid. Not to be fimited by
theory, the Bronsted acid acts as a promoter or co-catalyst. Examples of |
Brénsted acids are Sulfurlc HCI, HBr, HF, Phosphoric, Hl, etc. Other prot:c
ac;ds and species that may serve as a source of protons can also be used.

The Feeds o .
In the process of the present invention, one.of the 1mporl:ant feedstocks

comprises a reactive olefinic hydrocarbon. The olefinic grotps provide the
reactive sites for the oligomerization and alkylation reactions. In the process of
the present invention, the oieﬁnic‘ hydrocarbon can be a fairly pure olefinic .
hydrocarbon cut or can be a mixture of hydrocarbons hevin'g different chain

- lengths and, thus, a wide boiling range. The olefinic hydrocarbon can be
ferminal olefin (an alpha olefin} or can be lntema! olefin (internal double bond).
The olef nic hydrocarbon can be either stralght chain or branched or a mixture of
both. The_feedstocke useabie in the present invention can include an unreactive .

diluent such as normal paraffins.
-
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an 1soparaffip/olefin ratiao

-of 12. The Si t y
st | INaRarapiEent of ina esert iy Palirsors SO e Getnigised
in r6cess oftha PRbsenBinvéitien! cdhipaiBesdthednaily éesukae hydrobarbons,
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clIPRoRFIT bRt R plotBeps HRAGHIS by GG FT products s

exa olefin ratio of 1 e ..
Si ndisalosat iMUS Patpai 6,497,812 whish is iReorapiipdiergip by reference in its
pro "is shown.in Table 3. -13- WO 2007/ 078592PC

T/ U 7046902 ‘

In another embodiment of the present invention, the olefinic feed can be a
mixture of Cg+ oléﬁné whe}re_' fost of the aipha olefins have been remeved.

In the process of the present invention another important feedsiock is an
isopa'réfﬁn. The simplest iéoparafﬁn is isobutane. Isopentanes, isohaxangs,_ and
other hi'gher isoﬁaréfﬁns are also useable inthe prdcess of the present invention.
Economics and availabilify are the main drivers of the isoparaffins selection.
Lighter isoparaffins té'hd to be less expensive and more avaiiab}e due to their low

* gasoline blend valué (due to their relafively high vapor pressure). Mixtures of -
fight isopamﬁns can also be used iﬁ the present invention, Mixtures such as G-
Cs isoparaffins can be used and may be advantaged because of reduced
separation costs. The isoparaffins feed siream may also contain diluents such
as normal paraffins. This can be a cost savings by réduc;ing the cost of ' '
separating isoparaffins from close ?Joiling paraffins. Norma! paraffins will tend fo
be unreactive diluents in the process of the bréseﬂt invention.

—



Exanpl e 7 Al kyl ation of 1-Dodecene w th iso-Butane
1- Dodecene was al kyl ated with isobutane in the

wobo-¥deay " i di ni um chl oroal uninate ionic |iqup '
aecordifig to the procedure described in exanpIégmgz0;;10?"0%%2

an isoparaffin/olefin ratio of 14. The, broni ne-cp nber
of - t-hAlkylatien coaditippe fon theprpeess of thepspiest wyen%ﬂg‘ lide 2

S o . | i

or offifbefétu ol il o ¥y £200 Qo efeDl flom sbout 20

Alit 0
bf o ot tibeegeoasi € morscprefetabherrom abs 25 &abu 13 and most
al kyl at ed W [ LI~ the -butyl pyridinium
chl é?egqﬁﬂwﬁé\%gtﬁgﬁﬁtgggﬁ%gh:&ds according to the
proc eululfréerde sachiéveaa high degeeef capping (alkylation) of the product-an
~isoparaffin/olefin rati f ; l.at.dien: '
or o BieES R SORErGT  Et, HB g oo Rf ptaff PieiRip gonerally at
Si ”}f""@f 54, @e@f]aibty attiéash Sriatmreprefdreblnitdgash 1 O:oh still more
products is,s 4 n Tabl a4 Tabl € 3.4 .
eS8 Bl BB £ s con o
. % Egﬁ%ﬁ,acﬁbvﬁﬁ?ﬁf&iredbh@héppmt patafio teiefinemole rafio; such as
- hexadecene with i sobutan WO 2007/ 07, -
T/ Uape0ts DHigge pasRes Wit (ierviPge sl Ieabts: Syen
CL13kfflihéd kickn ifthl&ptican be used to achieve very highi apparent mole
ratios of isoparaffin fo olefin. This helps to avoid oligomerization of the olefin and
achieve a high degree of capping (alkyiation).
I summary, the potential benefits of the process qf the present invention

include:, .

.« Reduced capital cost for hydrotreating/hydrofinishing
. waer opéraﬁng cost due to reduced hydrogen requirements and
exiensive hydrogenation requirements '
e Improved branching characteristics of the product
. Incréaged overall molecular weight‘of the product
« " Incorporation of low cost feed (isoparaffins) to increase liquid yield
of high value distilate fuel or lubricant components

EXAMPLES

Example 1: ' |
Preparation of Fresh 1-Butyl-Pyridinium Chloroaluminate lonic Liguid
1-butyl-pyridinium chloroaluminate is a room temperature ionic liquid prepared
by mixing neat 1-butyl-pyridinium chloride (a solid) with neat solid aluminum

. trichloride in an inert atmosphere. The syntheses of 1-butyl-pyridinium chloride
and the corresponding 1-but3}l-pyridiniun1' chloroaluminate are described below.
In a 2-L Teflor-lined autoclave, 400 gm {5.05 mol.) anhydrous pyridine (29.9%

pure purchased from Aldrich) were mixed with 650 gm {7 mol.) 1-chlorobutane
: -9- . : : B




TBP @.5 312 300 300 301 301 522 TBP @ 331 319 332
401 410 590 TBP @O0 361 414 427

WO 2007/078592 ' : ' ‘PCT/US2006/046902

(99.5% pure purchased from Aldrich). The neat mixiure was sealed and let to
stir at 125°C under éutogenic pressure over night. After cooling off the
autoclave and venting it, the reaction mix was diluted and dissolved in

. chigproform and transferred fo a three liter round bottom flask. Concentration of
the reaction mixture at reduced pressure on a rotary evaporator (in a hot water

" bath) to remove excess chioride, un-reacted pyridine and the chioroform’
solvent gave a tan solid product. Purification of the product was done by
dissolving the obtained soiic_Is' in hot acetone and ;Srecipitating the pure product
through cooling and addition of diethy! ether. Filteting and drying under -
vacuum and heat on a rotary evaporator gave 750 gm (88% yields) of the
desired product as an off-white shinny solid. *H-NMR and *C-NMR were ideal
for the desired 1-butyl-pyridinium chloride and no presence of impurities was
observed by NMR analysis. '
1-Butyl—pyridinium chloroaluminate was prepared by slowly rﬁixing dried
1—butyl-pyridiniurh chioride and anhydrous aluminum céhloride (AIC!3) according
to the following procedure. The 1-butyl-pyridinium chloride (prepared as,
described above) was dried under vacuum at 80°C for 48 hours to get rid of
residual water (‘1-butyi—pyﬁdinium chioride is hydrosoopic and readily absorbs
water from exposure to air). Five huhdre_d grams (2.91 mol.) of the dried
1-butyl-pyridinium chloride were transferred to a 2-Liter beaker in a nitrogen _
atmosphere in a glove box. Then, 777.4 gm (5.83 mol.) of anhydrous |

~ powdered AlCl5 :(99.99% from Aldrich) were added in Srﬁail portions (while,'
stirring} fo c‘ontrol: the temperature of the highly exothermic reaction. Once ali
the AICl; was added, the resulting amber-locking liquid was left to gently stir
overnight under nitrogen in the glove box.” The liquid was then fiitered o
remove any un-dissolved AICl;. The resulting acidic 1-butyl-pyridinium
chloroaluminate was used as the catalyst for the Ekamptes in the Present
Application. '

10
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JCH;:, GHa -
Cl : Cu(cr
S e e @ 2 Bquiv. AICl, | NG

2~ neat mixture, 125°C L
@antogenic pressure

Exampie 2
Alkylation of 1-decene with fso-butane

Ina 300 cc Hastelloy autoclave, 100 gm (1.66 mol.) of liquefied isobuté@ne and 10
gm (0.171 mol) of 1-decene were added to 40 gm of " 1-butyl'-pyridinium
chloroaluminate. Hydrochioric acid was uséd in the reaction as.a promoter. The
autoclave was sealed and the reaction was heated to 50 °C while stirring -at
~1000 pm. The reaction was allowed to' stir at 50 °C and at the aufogenic
_pressure for 1 hour. “Then, the stirring was stopped and the reaction was cooled
to room temperature. The reactlon was allowed 1o scttle and the organlc layer
containing the feed and the products (sitting on the fop of the ionic liquid layer)
was separated from the jonic liquid by decantataon Excess Jsobutane was
removed on a rotovap and the remaining oily liquid was analyzed by GC and
GC-mass spectrometry Table 1 below shows the GC analysis of the products.
GC mass spectrometry of the largest peaks in the GC indicated the products to
" be saturated Cus (CiaHso; MW—.1 08)." It also showed a s:gniﬁcant amount of

satura;ced Cass With MW of 338,
| C _ Table 1
Products Wt %
Below C10s 7

c10 10.4

Cids - 54.3

C20s 49

C24s 11.6

C30s 43

-others 75

-11-
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WO 2007/078592 _ PCTNIS2006/046902

As shown in Table 1, the expected alkylation_produd, Cq4s constitute 54% of the
broducts. in addition to 10% Cys (possibly the starting decene), we also
observed the formation of ~ 5% dimers (Cxs) and, not so surprisingly, 11.6%
Ca4s Which is formed from alkylation of the dimers. We also observed littie Caos
(trimer) and about a litle over 10% cracking products {below Cqgs). For the
purpbses of the present invention, the sum of the Cus and the 0245 in this
exampie indicates the effective yield of capped olefin. In this example, at lgast
65.9 % of the product Is capped olefin. '

Example 3
Alkylation of 1-decene with iso-pentane

Using the same procedure described above in Example 2,13 gm of 1-decene
was mixed with 101 gm of |scpentane in 43 gm 14-butyl-pyridinium
chloroaluminate. The reaction mixture (in autoclave) was heated to 50 degrees
C and stirred at 1000 rpm at aptogénic bpressure of 16 psi for 1 hr. The feed and
the products were separated frorﬁ the ionic liquid by decanting and the products
(after removal of excess isopentane) were analyzed by GC and Mass
Spectrometry Table 2 below shows the GC analysrs of the products. The major
product appeared fo be that of saturated Cqss MW by GC-MS is 212. it a}so
contained 14% of saturated Gzs (Mw-352) ' :

 Table2
Products Wt %
Below C10s 13
c10- 9.5
C15s T 386
C20s 3
‘C25s - 14
C30s %.6
others - 75

-12-
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As In the alkylation with isobutane, alkylation of 1-decene with isopentane led to
the formation of saturated Ciss. The major peak by GC-MS analysis has a
molecular weight of 212 (C4s MW=212.4). In addition to the formation of Cqss,
Css were also observed (14%). The formation is Cyss is due to the alkylation of
the 1-deceg;|e dimer with isopentane. Dimerisation, trimerisation and cracking
products were also observed. For the purposes of the present invention, the
sum of the Cys8 and the Cuss in this éxarnple indicates the effective yield of
capped olefin. In this example at least 52.6 % of the product is capped alefin.

Example 4
Alkylation of 1-Octene with iso-Butane

,1-octene was alkylated with isobutane in the 1 butylpyndlmum chloroaluminate
jonic hqmds accerding to the procedure descnbed in exampie 2 at an

- isoparaffinfolefin ratio of 11. The bromine number of the obtained products is
1.8. The Simulated Distiliation data of the alkylation products is shown in Table
3. ' ' '

Examgle 5
Alkylatlon of 1-Nonene wrth 1so-Butane

1-Nonene was alkyiated with |sobutane in the 1-butyipyr1d1nlum chloroaluminate
ionic liquids accordlng to- the procedure described in example 2 at an
isoparaffinfolefin ratio of 12. The Simulated Distillafion data of the alkylation
prodticts is shown in Table 3. '

Example 6
Alkylation of 1-Undecene with iso-Butane

1-Undecene was alkylated with isobutane in the 1-butylpyridinium
chloroaluminate ionic liquids according to the pa;ocedure described in example 2.
at an isoparafﬁnfdleﬁn ratio of 14. The Simulated Disfillation data of the
alkylation products is shown in Table 3. S

-13-
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Examgle 7
[\xlatlon of 1-Dodecene w:th |so-Butane

-1-Dodecene 'was alkylated with isobutane in the 1-butylpyridinium
chloroaluminate ionic liquids accordmg to the procedure described in example 2
at an isoparaffin/olefin ratio of 14. The bromine number of the obtained products
is 2.9 (Table 4)., The Simulated Distillation data of the alkylation products is
shown in Tabie 3. |

Example 8 7
Alkylation of 1-Hexadecene with iso-Butane

1-Hexadecene was a[kylatéd with lsobutane in. the 1 butylpyhd:mum :
chloroalumlnate fonic liquids according to the procedure described in example 2
at an |soparaff|nfolef in ratio of 13. The alkyiat:on product has a bromine number
of 2.8 (Table 4). The Simulated Dlstil!atlon data of the aiky]atlon products is
shown in Table 3. .

#:  Tabie 3 show the SIMDIST'd'ata for th.e' alkylation of 1-octene, 1-nonene, 1-
decene, 1-undecens, 1-dodecene, 1-hexadecens with isobutane

4.
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CteP @20 {1 Ng3ps ef | M39Br pm4es Numiag 1} OF0ene| 1025
TP @30 | 385 | 798 | 778 | 996 | 985 | 1189
TBP @40 389 | 1040 | 987 | 1143 | 1136 | 1237
TBP @50 | 401 | 1155 | 1116 | 1210 | 1206 | 1264
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TBP @70 601 | 1263 | 1237 | 1283- | 1277 | 1302
TBP @80 632 | 12056 | 1237 | 1307 | 1301 | 1319
TBP @90 735 | 1312 | 1304 | 1332 | 1326 | 1338
TBP @95 750 | 1340 | 1322 | 1350 | 1344 | 1352
TBP @995 | 764 | 1371 | 1346 | 1879 | 1374 | 1371

The SIMDIST data shown in Table 3 indicates that the alkylation of olefins.with
lsobutane leads fo the formation of products with broad bo‘hng ranges. - The
resultlng products mclude cuts in the fliel bo:ltng range and hlgher boiling tuts
that fall in the Eubncant oils boﬂmg range From these alkylations, it is clear that

desired cuts can be obtained by the choice of olefin or 'pleﬁn mix and by using

the appropriate --isoparéff_inld!eﬁn rafio. Higher isoparaffinfolefin ratios lead to

lower baoiling products.

Table 4 shows the bromine numbers for some of the alkylation runs shown in

Table 3. Table 4 also compares the bromine numbers of the alkylation products

of isobutane with 1-octene, 1-decene, 1‘-dodepene and 1-hexadecene with the

bromine numbérs of the pure starting olefins.
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| -Cctene/iC4 Al kylation 1.6 1-Decene 114
1-Decene/i C4 Al kylation 2.5 1-Dodecene 94.9
ene/i C4 Al kylation 2.8 1-Hexadecene 7

wo%m%a ecenfia4 Alkylation 2.8 The |low bron%;lcrlgfus2006/046902
nunbers suggest | ow olefin concentration in the '
products and that large portion of these products are
paraffinic due to capping of{- S‘[égnl ficant .portion of
the olefins (the starting ol €11hs or their diners.

trijmers E'roducgffﬂamogn@a&nsrs) [t is ewBi'en'nnemelbeme

|ar‘g€'—d‘f_'_f‘efe'|?§'&b'e’i‘ﬂﬁcn the—biormre ||U||UC|1D u4! t-he
starting olefin 5™ their al kyl ation products,. that

al kyl at i opCefensAGyvalkyiidni ns I njioni.c |iquids.g eads to

pr (\rhlr\f S— -t hhiagh-paraffini c—G h:\r acter _nnrl Lo\

olefinicity. m%‘eﬂﬁearl y dermnstrat es the Jl%bl lity

of TN S PHLOERFEACLAKpGeH1d 1 Uel'S and Tubricagig oils

Wit desirahle properties These pxppri ments .clearl Vi

show t hat al R;ﬂc&ac@mfe of C5+ ol ¢fins to make9hPgher

al kyt=at ?‘PDSﬂébeH&fé‘é’A‘lEylé‘ﬁbp”g a thioroar um matggTonic

liquid.in presence of -a BrOnstecl acid. -Based on

thgse resul t1sHexadec@m1 tailor the reaction aha tune

t hg—eon h f ste——tenperat ;
i sopar af Tﬁﬁﬁg@gbﬁ}‘l}(ﬁﬁt‘% ) p )E;;J ;f ::;t glc S L“e;':c.)

to optimze-the formation of‘ the_ desired al kyl ation

PT oqﬂgtldc’w bromine numbers suggest low olefin concentratipn in the produdé and
that large portion of these products are paraffinic due to capping ,'crff signiﬁbant
portion of the olefins (the starting olefins or their dimers, trimers or“higher
oligomers). It is evident from the large difference between thé; bromine numbers -
gif the starting olefins and _their alkylation products, that alkylatibn of alpha olefins
in fonic liquids leads to products with high paraffinic character aﬁd low olefinicity.
This clearly demonstrates the viability of this process for mak:ng fuels and
[ubncant oils with deswabie propertles

These experiments clearly show that alkylation of C§+ olefins to make highér
atkylates can be done usirig a chloroaluminate ionic liquid in the presérice of a
. Bronsted acid. Based on these results, one can tailor tﬁe reaction and tune the
conditions. (such as the pressure, temperature; isopérafﬁnsloleﬁn ratios, amount -
of catalyst étc:l_to optimize the formation of the desired alkylation produé_ts.
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What is clained is: 1. A process for making a
distillate fuel or lubricant conponent, conpri sing;
‘contacting a stream conprising one or nore C8+ olefin
feed and a stream conprising one or nore isoparaffin
W’ Miffddds:cat al yst conprising an acidic

chl oroal um nate ionic |iquid conprising

1-butyl - pyridini um chl oroal umnate in the presence of '

RABTORRSIS itk § AT K4 oP KBROER LORbE A c%ﬂwﬁmg at

al Kyl ation conditions, ormane
CO"Faé%{QQ 3&@ QaWGOMImmea mcu% ﬁﬁ"‘ldﬁﬁ)é@ﬁftb@hd)a gfréam 2.

comg?ﬁlngro?r%%?%d?é i Qfaﬁ‘ﬁrf"fe@? Wtﬁ'arbaﬂf%#t %@lﬁéﬂég%% aéfﬂ%f

luent 1s. apped 0
chiarpaluminatejeaicdinuidcompsising 1bytymyridiniut cfﬂmdlueﬁrﬁdtej grihe

predehcl F4 B?z?ns@sfd‘ 464 f@ Wﬁﬁsﬂ#ﬁyd P&Iﬁ%&!c% Kt aikyl‘alt:on Qq%dglgpa to

process al m
fomeam efileant wf@r@gaﬂ least 40 wtitr ofdbaeffiventds cnﬂpedroldn

o m.,l
2, [ ioBes AR SLAEn ot locht 5T UR APHORE BB 6 e biin
3tHqumoaesmf c!a‘imﬁrwherabmjﬂea%a portiah ofisaid @ffludsis essd & a
of claim1l wherein said effluent has a
fuelgra}_&l:ﬁbléhﬂﬁgél? of | ess than 4. 7. The process of
4.cThs Weraﬁhlf claim 1twhereinab feast & portioe efisdis effinkntds esed aom
r]ﬁ| al but ane, isopentane, and a
IubnEQrﬁ b%g% hm?gslthé?process of .claim 1l wherein
3. t1H'@ mbcease:ﬁclalm 1swhigreiottiesl alkylatiyrcangidions comptise or oduce
9. The process of

' tem;?elrétﬁyt\-’:g nlérg%({’#gssg:égﬂft" Fdeﬁ%lf‘l??ﬁ%brl cant base oil

6.ae pro®rss wif plainhNd nitearein fsaidesfBudn has 8 BPorhine AbiMBePofL k59 than
10. The process of claim 1l wherein the stream
conprising one or nore C8+ olefin feed conprises at

7. ThagroceEss oﬁbipm1 avrefrein the isofdraffifilieadois solesddiontihaigioup

j ng, one. or nore C8+
consgﬁ n%ﬂs %‘53‘8}'%3 ngazng %’?ggé%{%f' ®%8l-e % of a single
8. Thpipeoasise bf dampecwrmem the éfluentiesybljeateite rgg%ogba?tmfnlts
e rising one or nore C8+ olefin
prod e%l%é'g é%%nq:ﬁaggn?e of al pha ol-efins. 13. The
9. phe @mssbf claiai &wh@raif said |icw|v bladin ;ﬁfb%hbatﬁrﬁase 9il hEHh Brdrathe
ow ol efi n content
NumB?rkyﬁgs{sqﬂﬁﬂggfery%éW&?nﬁE%@Nunber of less than 0.4 as
10nebes proedshyf o%éiﬁi\/ld f@hét’eﬁﬂhﬁ streé#choﬁ’fpﬂs_ }mgﬁmﬁgﬁ nﬂ*fr? clkaaldléf' n
. in.said e as a Brom ne Nunmber of |ess
feed %%’ﬁﬁﬁ%&% at 65 gne &P b Eei-'gs for making a | ubricant

11cOeproeess ofataimy 1 CSwhg‘elmthe @aea’mrogn@nsmg SABOE MRS C8+ BEEfin
ream conpri si ng

feed §Rfnfes i Ies B s 4 7 s ShPerpicinagedrse:

12CTiepprios ésrgofataici Ohivherenl the efbariicomipAsihg Bhé of indkd d8+ olefin
i.di ni um chl oroal um nate in the ,

feed ﬁ?'ﬁgr[éﬁl?%én%?xﬁge 8& %}Hggé fnﬁﬁ‘d conpri si ng hydrochloric
13amealproaessa¢ﬂejd.mt1 cowhereindthé efuent is eutsjedtsy @hﬁrﬁdéﬁ%ﬁén to

form SRS Sigfin Sope(iialindats Raving o, SimberetiresSammit d o

.measafe‘dbyeMSTMsD Wssa8l as a | ubri cant base oil or a

bricant hl end st e process of claim
2RI 9 o, e‘ﬂ%?re@os% e MRS EEpRrBNimbay of s
than 3:apped ol efin.
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17. The process of claim15, wherein the stream
conprising one or nore isoparaffin feed conprises an
i soparaffin selected fromthe group consisting of

" i sobut ane, isopentane, and a m xture thereof. 18.

h rocesof cl ai m.15 vvherel the al at.i
1503&1” "o ot ataing Bcan cpPRmE et RGeS o sstiegm
&\@Qahrtibﬁt% €53 dlefin feed 9nd AlBeaneoORPSsiaf onk aF Mo,
- ein t stre mco lS|ng + ole
'sonaé@fra s caty BraAGHIGC oAk AnaTs forsgy
comq;rr@ﬁ@srlsmﬁ;-pynainmrﬂ Ehlomﬁfnﬂhétemmeqirémﬁb @ﬂﬁmcbrstengac.d
one, or nore C8+ ol efin feed cgng ?ef% rg_l
comyyriging hydeochigric acid, at alkylation condit 0 form an € uent wherein at
least 40 wt % of the effluent is capped olefin; and wherein at least a portion of said
effluent is used as a lubricant base oil or a lubricant blend stock.
16. The process of claim 15, wherein at least 50 wt % of the effluent is ca;jped
olefin.
17. The process of claim 15, wherein the stream comprising one or more
isoparaffin feed comprises an isoparaffin selected from the group consisting of

isobutane, isopentane, and a mixture thereof.

18. The process of claim 15, wherein the alkylation conditions comprise a
temperétﬂre of from about 25 to about 100 degrees C.

19. The process of claim 15, wherein the stream comprising one or more C8+

olefin feed comprises a mixture of alpha olefins. _
20. The process of claim 15 wherein the stream comprising one or more C8+ :

_ olefin feed comprises at least one alpha olefin.
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