PROCESS FOR REDUCI NG | THE RESI @&Qﬂﬁfﬂ HI'TIS;ITENT

OF AN ALKYLATI ON REACTI ON PRODUCT 5 The
present invention relates.-to a process for reducing the resi d'J?—iPLLSefi n
content of the alkylation reaction product of a single-ring aromatic

. hydrocar bon (such as toluene) with an ol efin having at |east . sixteen
carbon atons. 10 1  BACKGROUND OF THE | NVENTI ON

The al kyl ation of aronati CS With awyan] (Y ' Bronsted acid
catal ysts is wel I known. Wﬁ%‘i&ﬁ‘nﬁé@@ﬁg sts include
phosphori c aci d/ ki esel guhr, THE BESIRUAKCQLERIN GANTENT Ofy dr ogep 1 uori de.

Al kyl ation with | ower nol ecul AN AEKAATION REACTIONR PRODUCTS - prvpyl ene, can
be carried o%t in the liquid or vapor phase." For al kyl ations with

hi gher ol efi such as Cferr] olefins, the alkylations are done in
the |iquid phaselhaprasentjnventiomeeiaies iaa process fay dedising the gesidyal olefinky | at i ons
of benzene ctintent bf theailkytdtiohireaction produet ofh singlifrig arelriatic hpdrocathohr es

-hydrogen fl uori ol | [ y Hnes in
U.S. Patent .No. qu%%s Q%sg&gm%ﬂtoﬁfﬁehﬁ ’rﬁl—ﬁ%g'gﬁ'er gﬂ %ﬁdaﬁﬁg rg'rrat ic |
Hydr ocar bon Al kyl ati on Process,” which is her eby i ncorporated by
reference inggts entirety for S8ACKHBGR ¥OF THE INVENTION been found that in
sonme cases, in the alkylation of aromatics with |ong chai n ol efins,
conversion is insufficient to repove the | ast. traces of olefins. 25 \Wen
excess aromatic nﬁ? @*ﬁ?‘fﬂ%ﬁ aromatiasiyath 2 wafirty of keyds peBransiad aqidratalystsiisg
I ong chain ol ef iwsll knoemn¥ypical comnterciabedtaly s ircludesphiisphorid adid/kieselguhread t o
poor Pr odugdmily lérkfésand pydrf:g?dh&%d%%&g{atim‘?wgtﬂ 13@%«@&8&5&9&8%5 a
r al®o I N cont ent r

rocess for reducl t esl .from ocar bgn
brocess st r s AeEsPYRRAS RIORMEaR AR beyPaiest Akt thaiguid of vapap Piiase: For
hydrocar bons havalkydatione with Highe? @lefias such@s Gvg. glefinsnileaatkylation$lare done in
N e O0C5e) e ligad phath, SBlllly ih M5 pits i &FFfcteh it DIRIIARTHS B
operating at o 195EsE wih hiohBr olefinss sspégabaifiyh. androawres 98y
catal ytic ol ef i treatmentnSuch a pkogess isadisddsedrhyaditnesrin UcSrRatehian #:603,277,
essentially r?gj efdrifitiéd Q9 R%BQ%&ﬁonTﬂ%ﬁéﬁé'H?aﬂoldrbﬁh@flk){j‘a‘tfohqfrocess,' vialisct
has appr oxi telﬁl t.he sane gu I’ltltfé/ and, d{ str.l k{up or] of aromatic and

ereby incorpora y reference in its entirely for all purposes.

It has been found that in some cases, in the alkylation of aromatics with long
chain olefins, conversion is insufficient to remove the last traces of olefins.

25 When excess aromatic is stripped from the product, the residual high boiling
long chain olefins are not distilled out. This residual olefin can lead to poor
product properties.

U.S. Patent No. 4,795,550 discloses a process for reducing the residual olefin
30 content from hydrocarbon process streams containing substantially aromatic and
napthenic hydrocarbons having from 6 to 20 carbon atoms per molecule. This
process occurs at reaction conditions which ensure liquid phase operation with a
solid catalyst, preferably zeolite Y, in a fixed bed reactor operating at a liquid
hourly space velocity of 1 to 10 hour™ by a catalytic olefin-consuming atkylation
35 " reaction to produce an essentially olefin-free product. The essentially olefin-free
product has approximately the same quantity and distribution of aromatic and



2 napt heni ¢ hydrocarbons as contained in the original process stream

U S Patent ) No. - 4,795,550 is hereby incorporated by reference inits
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Preferably, the single-ring aromatic hydrocarbon is benzene, toluene, Xylene, or
a mixture thereof. Most preferably, it is toluene.

The olefin, with which the single-ring aromatic hydrocarbon is reacted, has at
25 least 16 carbon atoms. Preferably, it has from 20 to 28 carbon atoms. More
preferably, it has from 20 to 24 carbon atoms.

DETAILED DESCRIPTION OF THE INVENTION

30 Inits broadest aspect, the present invention involves a process for reducing the
residual olefin content of the alkylation reaction product of a single-ring aromatic
hydrocarbon with an olefin having at least sixteen carbon atoms. '

That process comprises two steps. In the first step, at least a portion of the non-
35 alkylated single-ring aromatic hydrocarbon is removed from the alkylation
reaction product. In the second step, the product of the first step is reacted at a



3 - pressure of about fromO to 1 bar (preferably at atnospheric
_pressure) and at a tenperature of about from 100[err] to 250 Cin the
‘presence of an acidic catalyst. Since the process of the present
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20 .
Preferably, the olefin is a mixture of normal alpha olefins, but the olefins can be
isomerized and/or contain some degree of branching. Preferably, the olefins
have from 20 to 28 carbon atoms. More preferably, they haye from 20 to 24
~ carbon atoms. '
25

The alkylation reaction product can be formed by any conventional process,
such as processes similar to those disclosed by Resh in U.S. Patent No.
4,691,098 entitled “Process for Production of Alkyl Aromatics,” and those
disclosed by Kocal in U.S. Patent No. 5,334,793 entitled “Increasing Catalyst

30 Life and Improving Product Linearity in the Alkylation of Aromatics with Linear
Olefins.” Both U.S. Patent Nos. 4,691,098 and 5,334,793 are hereby
incorporated by reference in their entirety for all purposes'.

The alkylation reaction product typically comprises up to five wéight percent
35 residual olefin content and up to two weight percent non-alkylated single-ring



4 - aromati ¢ hydrocarbon. By "non-al kyl ated single-ring aromatic
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CATALYST 30 Theb)cathfa}ic/laied)éraﬁwcppe@es]tandnvent ion are solid, acidic
catal ysts. They can : Sépetiddve or clay. Preferably, the
mol ecul ar sit@ve is aaﬁat urhgpmeggﬂ ?gﬂﬂt‘)r P synthetic zeolite. The

catalyst is activated prior to use. Preferably, the activated
catal yst is used without exposuREMOVALQFSNOBACKYBAETED such as by drying

the 35 catalyst at a t e”peFs?NéLE-mN@ARb?mﬂc%ROCIA@ONder vacuum or
flowi ng inert, dry ¢
20 Inthe first step of the process of the present invention, at least some of the non-
alkylated single-ring aromatic hydrocarbon is removed from the alkylation
reaction product. Preferably, substantially all of the non-alkylated single-ring
. aromatic hydrocarbon is removed.

25 The removal of non-alkylated single-ring aromatic hydrocarbon can be
accomplished by a variety of known techniques including, but not Ilmlted to,
distillation and mtrogen sparging.

CATALYST
30
The catalysts of the present invention are solid, acidic catalysts. They can be a
molecular sieve or clay. Preferably, the molecular sieve is a natural zeolite or
synthetic zeolite. The catalyst is activated prior to use. Preferably, the activated
catalyst is used without exposure to atmospheric water, such as by drying the
35 catalyst at a temperature of at least 150° C under vacuum or flowing inert,

dry gas.



5 ° Preferably, the acidic catalyst conprises the acid forns of an acid
clay, or a crystalline zeolite or other acidic nolecular sieve having
a pore size of at |east 6 angstrons. . 5 Useful zeolites inelude
zeolite Y, beta, SSZ-25, SSZ-26, and SSZ-33. O her possi bl e catal ysts
include L zeolite, nordenite, boggsite, cloverite, VPI-5, MCM 41,

MCM 36, SAPO-8, SAPO- 5, MAPO 36, SAPO 40, SAPO-41, - MAPSO- 46, CoAPO- 50,
hexagonal f auj asPreferablyCtie)acidiereatalyst eomprises thecagid fasgs of an acidalay, 0,
offretite, ZSM lgysmiteZoblitddr othiep abidRAhGbUAECsIVEHAVIREH poRsizdlofldt least -
Rosemari e Szostagai mﬁgook of Mol ecul ar Sieves (New York, Van Nostrand
Rei nhol d, 1992). eful acidic clays may be derived from natural |y
occurring or synthetic materials. One skilled in the art would realize
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| aponi te, and saponi gAP _g catal ysts.
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operati on.. Reinhpldp¢992). can be operated using catalysts in either a
batch or fixed bed reactor In the batch node, a typical nethod is to
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space vel OCI
montmorillonite, laponite, and saponlte Pillared clays may also be used
as catalysts.
_ REDUCED OLEFIN CONTENT
20 _ PROCESS CONDITIONS

The second step of the process is carried out at a pressure of about from 0 to 1
bar (preferably atmospheric pressure) and a temperature of about from 100° to
250° C in the presence of an acidic catalyst.
25 -
The process conditions are not restricted to maintaining liquid phase operation.
The process can be operated using catalysts in either a batch or fixed bed
reactor. In the batch mode, a typical method is to use a stirred autoclave or glass
flask which may be heated to the desired reaction temperature. A continuous
30 process is most efficiently carried out in a fixed bed process. Space rates in a
fixed bed process can be in the range of about from 0.01 to 10 or more weight
hourly space velocity (WHSV).

35



6 PRODUCT OF THE :

'REDUCED OLEFI N CONTENT PROCESS The present invention provides a
‘process for reducing the residual olefin content 5 of the al kyl-ation
reacti on product. Besides having |l ess residual olefin, the -- product of
t hat reduced ol efin content process w |l al so have increased heavy

al kyl at e content Wi | e -the mechani sm of the reduced ol efin content
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EXAMPLES Tiradid vt 6‘#“\%‘??‘%‘3 oot process will als have fncregsed NGAY wi ng
exanpl es, which ai&tlatemomentzo particularly advant ageous net hod enbodi nents.
While the Exanpl es are provided to ill ustrate the present invention,
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cat al yst by n Xigeniaties witl® hieactéd ptsfiie to mrmfaddﬁiodapaauo-alkylatdsuandtdoand
extrudi ng, usin k ting
extrudat e was 1%58?&2@ gnsee H‘%mGﬁ{!u&'&\r}?%cﬁm Iig}léi\g? Wﬂh&ﬁl ne ogﬁ?’stbqgﬁl yst
was 30 crushed heryy&lkyiates, @pd frapsrikdation repctions the C:% a5\%ze from
20 to 40 nesh. processidunditionswidlr ddtérniingthe remtlve)hmoedsmﬂ additienallmaneact or

fitted with a T d D t Bonb, Mbddel No.
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or ~was oven at 100[err] Cin air for
approxi mately 19 hours. The reactor was then renoved fromthe oven
and imredi ately closed with the lid. 35EXAMPLES
7

The invention will be further illustrated by the following examples, which set forth
o0 particularly advantageous method embodiments. While the Examples are
provided to illustrate the present invention, they are not intended to limit it.

EXAMPLE 1

25 A commercial acidic zeolite Y powder having a silica to alumna ratio of about
'60:1 was converted into an extrudate (mixture of 80 % zeolite and 20 % Al;Os)
catalyst by mixing the zeolite Y powder with acid-peptized alumina and
extruding, using methods known to those skilled in the art. The resulting
extrudate was 1/20" diameter. The extrudates were calcined. This catalyst was
39 crushed and sieved to produce catalyst particles with a size from 20 to 40 mesh.
This powder (0.5 gm) was placed in a metal reactor fitted with a TEFLON insert
(Parr Acid Digestion Bomb, Model No. 4749) and the reactor was placed in an
“oven at 100° C in air for approximately 19 hours. The reactor was then removed
from the oven and immediately closed with the lid.

35



After the reactor had cooled to roomtenperature, it was opened and 10.0
gnms of an al kylation reaction product (C[err] olefin on tol uene,
distilled and nitrogen sparged) was qui ckly added and the reactor was
re-cl osed. The reactor.-was ~then placed in an oven at 150[err] C After
77 hrs, the reactor was renoved fromthe 5 oven and allowed to cool to
roomtenperature. -The contents of the reactor were - filtered through
filter paper andAftdné¢hereastoy had casibe tb soiritemperatunel it wiastopenedand 40.0 gms of
afford the r ed“%’ﬂal@l@ﬁdd}eﬁ Bd&%?éﬁfo@f rPngélu?ré“aisY ifidPacdd aﬁrﬁ?e?l .

al kyl ation reactj)on pro roduc
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20 appears to %“%F@%ﬁd éhmaa{og%&t(g&éﬁh&w%% %%ﬂ‘%m%%é#sgs S serum

bottle was ad@ded 0.25 grans of Filtrol F-24 acid clay 25 catal yst granul es
(avai |l abl e from Engl ehard Cor por angmnﬂl_ysgsqwmj-m%) The bottl e was

t hen pl aced i n amoven—ar~-T00C g I 1Tor OXT T p The
bottl e was then renoved fromthe ov éﬁ{ |%9'&t el yﬁbeég?%qja%lﬁpioéﬂem
TEFLON rubber faced septum usi ng a cri mbseducbol . After tProchss Pradubtad

cool ed t o r@pEy L0 10 grans a an al kyl ation reaqt4 on product
(err] olefin iq uene, distilled ni trogen sparged) s added to
the bottle % 3\3? ch@@(y' bottl e V\ﬁ% then placed in an 854 bat h

mai nt ai ned at bd‘lleawrNIMéi{aerr] C and 155 3.1 After 48 hourld,4the bottle
was renoved and allowed to cool to roomtenperature and then the
bottl e was opened and the contents were gravity filtered throu

filter paper. ﬁ&f‘ thoe'B?chaﬁ@"h?%9‘?éqq"’GﬁgPl@getcpﬁﬁ?"b?’(?&ﬁ%st'sé‘ﬁﬁc‘?'ﬂ%'efﬁ%duct

of the 35 reduasdecdtmid in thisnExentple it dctheagtitthatfhe Srlansmkylaﬂw reattioomi ng
results: b lent.
SFC ANALYSI &0 WEPEERTS,jf be prevalen
Reduced d efin Content

EXAMPLE 2

Al kyl ation Reaction

To a 30 cc glass serum bottle was added 0.25 grams of Filtrol F-24 acid clay

25 catalyst granules (available from Englehard Corporation, Elyria, Ohio). The
bottle was then placed in an oven at 100° C in air for approximately 21 hours.
The bottle was then removed from the oven and immediately sealed with a
TEFLON rubber faced septum using a crimpon tool. After the bottle had cooled
to room temperature, 10 grams of an alkylation reaction product (C,o-24 olefin on

30 toluene, distilled and nitrogen sparged) was added to the bottle via syringe. The
bottie was then placed in an oil bath maintained at between 145° C and 155° C.
After 48 hours, the bottle was removed and allowed to cool to room temperature
and then the bottle was opened and the contents were gravity filtered through
filter paper. Analysis of the alkylation reaction product and the product of the

35 reduced olefin content process by SFC showed the following results:



Pr oduct Process Product Unreacted Clerr] Oefin

23.8 4.9 5 Mno-Alkylate 75. 4

'82.1 Heavy Al kyl ate 0.8 : 13.0
It is felt that the reduced olefin content process product, in this

Exanpl e, reflects the presence of goluene in the feed. 10 - EXAMPLE
3 The zeolite Y catal yst extrudate used in Exanple 1 was crushed and
sieved to obtai n_particl es WBFG ANALYSISHWEIGHT %D and 40 nesh. The

crushed catalyst 15 (2.08 grans) féiﬁh@@&di&aa 17 Redbed Ot Ghefent
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nitrogen gasg(1 r%%% d heating at 18gfgrr] C for 21 hourgp 4 An

al kyl ation react on égct (derr] oleflﬂggl kyl ated on tol ue % wherein 20
unreacted tol u Bced by distill n'rq a.nd..n.u..nagen_spg 8 Ag-to-0. 35
wei ght % t ol uene) haV| ng 1.1 wei ght % unreacted Cerr] olefin was al | owed

to flowingag &tfoehw ntté?ﬁ mgs Rl P&Idu@leih @ils Bxanil6, Bfiedls 13

grans/ m nut e i vent e C préssure. The product
fromthe ol ef i n the PrésppeR gkt Wane, 8§§ s collected at various tine,

wei ghed and 1@nal yzed by SFC 25 for residual olefin content. The foll ow ng
tabl e sunmari ZeSEXKIﬁ gul ts observed:

Unr eact ed Heavy Ti rre Measur ed Aefin

Al kyl at e Alkylate ' Sanple (hrs) WHSV (Wight % (Wight %
(Weight 9% 30 Theamdlite Y catalyst extrudate used in Exaviple 1 wap@ughed and sieged/t®

% " 19 obldin Bartscleg wWith a size betiveBft 20 and 40lmésh. The erushed%atalyst 26.5 ,
98 01 1% 342.08 grams) was chargqggt%§ 112 QDl@ced?bed reacggr with meéf}g«flum _ 0.70
1.25 35 packing above and below the catalyst. The catalyst bedywas positicmecHobRENFOR

[B)\E(TESI\P/IEEICSIGT:le tﬁy@eﬂ‘@ﬁﬁﬁ e NEEMGIEEord Rifddce. The cAtbifwds bddvbiiedBy<YLATES

Iﬂo@'fn% over it dry %ﬁ%g%‘gc& fa)\d heating at 180° C for 21 hours.
An alkylation reaction product (Czo.24 Olefin alkylated on toluene, wherein

20 unreacted toluene was reduced by distillation and nitrogen sparging to 0.35
weight % toluene) having 1.1 weight % unreacted Caq24 Olefin was allowed to
flow in an upflow mode through the catalyst bed at a rate of 0.13 grams/minute
(2.0 WHSV) vented to atmospheric pressure. The product from the olefin
reduction process was collected at various time, weighed and analyzed by SFC

25 for residual olefin content. The following table summarizes the results observed:

Unreacted Mono- Heavy
Time Measured Olefin Alkylate Alkylate
.. Sample (hrs) WHSV  (Weight%) (Weight%) (Weight %)

30 Feed - - 1.07 98.21 0.73
1 19 219 - 0.93 97.64 1.43
2 265 2.24 0.81 97.67 123
3 3356 . 212 0.70 98.01 1.35
4 49.5 2.18 0.78 97.97 1.25

35



A Dionex, Lee Scientific Mddel 600 Supercritical Fluid Chromatograph (SFC
equi pped with a 10 neter .x 195 micron OO/50 micron ID, 0.25 mcron film
~(SB-Met hyl -100) capillary colum, and FID detector operating at -325[err] C
and carbon di oxi de eluent was used with split injéction. The foll ow ng
density ranp program was used (i so hermal oven at 100 C): 10

Initial Densrty— cc ect SarrE Hol d five
m nut es QE&HREE@ QE'QEBM"&'N RESIDAL QHEFIN CONTENT OF Qanap t o
g-o ng{ccl at 0. OlAukVE/TOIEUEﬁEALKYLAT@BV] _I_SlFERGﬁl'IfIEAFHMID 82 g/ ﬁC/ mn

wel ve min err ol uene al kyl ate under the
condi ti ons that %@ﬁOM%EQQB{AN{ﬁ§Fq3I ative -retention times (carrier
gas flow, condition of the columm, and other factors), the 20 {err]

unreacted ol IﬂAmén&@deé)SbreﬁmuﬂadélmOSﬁpérdmwmd Chinem&tograph (S6Cyene
fono- al kyl at : ¢! SAGShRANPE o 7ibi8 19 RS DBIRPmIcATIO, 025 RANY A <! at &

el ut ed bet ween

con
nmono- al kyl at e cotRBsieth yh'ﬁgo)%ﬁ‘@fye%o‘“‘ﬁﬁrﬂr@rﬁ %ptgH’PeE%ﬂ‘lglﬂtg"%dce&“d
fol | ows: Rearbemdiokicieietemt wab esediwith Bplitknjéct-. he fallewiriPdensity Pap

m nutes x 100 . Area between 22 and 45
rogram was othermal at :
R tn?\/Qnoui?ck(' B q( Ar ea

m nutes 30 Perce aOf etween 28 and 36.5 m nutes
x 100 10 Initial Density =0.2 g/cge 2ic Area between 22 and 45 mi nut es
Percent Heavy Al kyl athectShm;ﬂeAr ea between 37 and 45 m nutes x 100.

Peak Area between 22 g4 Jisg es 35

10 Wil e the pr | entr as, been described with reference to
specific errbodr ‘?ﬁgé“?g& E¥®Nis i ntended to cover those

vari ous changes and Rampmmsummmsglcd:lain may be made by those skilled in
the art wrth,?ért deParRérﬂ&tJd?@‘g/ccatotdiegléd?andt and scope of the appended
claims. 5. .

Hold twelve minutes

For the Cx.24 Toluene alkylate under the conditions that contribute to the relative
retention times (carrier gas flow, condition of the column, and other factors), the

20 Cao24 unreacted olefins eluted between 22 and 27.5 minutes. The Czo24 toluene
mono-alkylate eluted between 28 and 36.5 minutes, and the “heavy alkylate”
eluted between 37 and 45 minutes.

Residual olefin content, mono-alkylate content, and “heavies” content were
25 calculated as follows:

Percent Residual Olefin = Peak Area between 22 and 27.5 minutes x 100
Peak Area between 22 and 45 minutes

30 Percent Mono-Alkylate = Peak Area between 28 and 36.5 minutes x 100
Peak Area between 22 and 45 minutes

Percent Heavy Alkylate = Peak Area between 37 and 45 minutes x 100
Peak Area between 22 and 45 minutes
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While the present invention has been described with reference to specific
embodiments, this applicationis intended to cover those various changes and
substitutions that may be made by those skilled in the art without departing from
the spirit and scope of the appended claims.



What is claimed is: 1. Aprocess for red ol efin
content of the al kylation reaction rﬂmﬂ"ll nlﬂimll Ime r| ng _

aromatic hydrocarbon with an olefin hav i ng

carbon atons, said process conpri sing: (a) rermw ng at Ieast a
portion of non-al kyl ated single-ring aromatic . : hydr ocar bon
fromthe al kylation reaction product tq@iproduce a - r emai nder

product having | ess non-al kyl ated single-ring aromatic 10

hydr ocar bon cont %&q?‘ (b) reacting said renai nder product of
~step (a) at a pr@étu"rse al)out from 0O to 1. bar and at a

tenperature of about from 100[err] to 250 Cin the presence
of an aci di c cattl yAtprecdssforedéciogtheresigualgiefinearntentiof thepalkylation reaction

mol ecul ar si %;es an rcfduéb’&a&ﬁ%éﬁin@dr&ﬂa SSHydeodarBon Witk N ofdfityHawing dt fedsb

t he reacti on “produc content of heavy
alkylate in the inif e"aﬁa AP $3 &ﬂ%ﬁs%% and the residual

olefin (a) removingat igasta partion of nanaliiated singleringiatamatic ¢ i a

al kBC/:: ati 02 '\rNﬁact i on ] hy drocarbonfrom tH¥ AIRyiStion redBtiorPprodict to pmeeaccoadl ng
to Claim erein the ec e
group consisting of nat" g&'ﬁf"#&éfoﬁé@'a&@g #‘ﬁﬁ%ﬁglaz d ingleging aﬁ-&ﬂﬁﬁé A
process accofgdi ng to Clhydrecarhangantent;and reactlon in step (b) is carrl ed
out at atnospheric pesedéthg siid remaindef prodicholstep (a)at agressuge biatdubfroml

wherein said single-ri h@{oaf ﬁ%@%ﬂds%atemﬁerature d?)é%&“fﬁfn}?‘i’?o"'tﬁﬁﬁl’ g‘iﬁ?ﬁef rom

the group consisting of m Xt

thereof. 30 5. A prd¥esencessanacisie ealalysts eﬁﬁclﬁq/mﬁ%g'?ap&%ﬁ'ﬁ@ge% ng

aronatic hy dieteadlosieves drml ¢layse wherein the dbntenfopheavysalkydate én di ng
to Caiml wherein sai qngleldign RAsudcl 84gP ()% ﬂ@hert!f n the cont%ﬁrc:‘i"’ﬂ@a\?yI ons.
35 15 g Al

al kyl ation reaction prclkdatedn the isitiahglkyiationsesctinnpe u‘l"ty%ﬁq)@ﬁrrﬁﬁauﬂaﬂﬁf%

a reduced residual ol ef¢ontarfiof step (pyis towardhdryintthe initiad atkytatian ceadtiong t o
Caiml. product.

o0 2. Aprocess according to Claim 1 wherein the molecular sieve is selected
from the group consisting of natural zeolites and synthetic zeolites.

3. Aprocess according to Claim 1 wherein the reaction in step (b) is carried
out at atmospheric pressure.

25
4. A process according to Claim 1 wherein said single-ring aromatic

hydrocarbon is selected from the group consisting of toluene, benzene,
xylene, and mixtures thereof.

30 5. Aprocess according to Claim 4 wherein said single-ring aromatic
hydrocarbon is toluene.

6. A process according to Claim 1 wherein said olefin has from 20 to 28
carbon atoms.

35



5 8. A process for reducing the residual olefin kyI ation

reacti-on product of toluene with an oI e ﬂmﬁm‘"m"wﬁ 0 to 28

car bon atons, 'said : process conpris i ng
"l east a portion of the non-al kyl ated t ol uene fromthe

aIkyIatlon reaction product to produce f remai nder product having |ess 10

non- al kyl ated t ol uene content; and (b) reacting said remai nder

product of step 7.a) Antaligiation resctionpneduct of a smgle-rmg aromatlc pydresarbendadingt a
tenperature of aboul ré&&&@d%@&h&'él 4! ffn‘boﬁﬁ%ﬁ g&fdu tHdrocess according to
el ecte

presence of an acidig .cafalyst s m the group consisting ©
natural zeolites, sﬁiﬂ *ic zeolites, and clays 15 ' wherein the
content of heavy alkylate in the reaction product of step (b) is

PN 1 1S 07Nkl BB, i SLBAEAR b M Bt

{ 2:5 : 82 product of quc@BP?fB?luege with an o?e%"n F° h@ﬁ"cgatcg%t@nlaﬁ?"f‘? Heid
al kyl ati on reacti onpacess comprisitkp '
(a) removing at'least a pomon of fhe non-alkylated toluene from the
alkylation reaction product to produce a remainder product having less
10 non-alkylated toluene content; and
(b) reacting said remainder product of step (a) at about atmospheric
pressure and at a temperature of about from 100° to 250° C in the -
presence of an acidic catalyst selected from the group oonsustlng of
natural zeolites, synthetic zeolites, and clays
15 wherein the content of heavy-alkylate in the reaction product of step (b)is
higher than the content of heavy alkylate in the injtial alkylation reaction
product, and the residual olefin content of the reaction product of step (b} is
lower than in the initial alkylation reaction product.

20
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