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( BRANCHED- ALKYL) ARYLSULPHONATES AND A ( BRANCHED- ALKYL) ARYL SULPHONATE
COVPOSI TI OWEPHAGF THE | NVENTI ON This invention rel ates tREHERROEW:s for
preparing (branched-al kyl)aryl sul phonates and to conpositi gtgsm&f @e
(branched- al kyl ) aryl sul phonates per se. This 5 invention all ! to a
process for preparing internediate branched al kyl aromati c hydrocarbons and
to conpositions of the branched al kyl aromatic hydrocarbons per se.
BACKGROUND OF THE | NVENTI ON | O WO A- 99/ 05244, WO A-99/ 05082 and US- A-6111158
relate to al kylarylsul phonate surfactants of which the al kyl groups are
branched. Sour cesPoPROERSI| KGR RREFABSNGr EBRANCHEDx AT E) AR LAULPHONAES

| i-mi ted branchi ng obtPADndd (BRANSHEPrKYda ARTASOEPHONALE COMPASITION 15

US- A-5849960 relates to surfactant sul phates based on branched al cohol s.
The branched al cehels b Bueshh@yTiane an average nunber of branches per

nol ecul e chain of —at—teast 0. 5—The branching conprises not only nethyl
branchi ng but al so et Wyls biryriHden whAlates tire orrgceeactopPrspakanger

branching is not gexcluded. . Hhs  ar, ¢ I e fr.om branched

ol efins, which ar(e %aglg &Iba;l/ gﬁle)l ﬁﬁpyg?%%iné%]%nglg% i hea gso Je ?ﬁs.o%The

mar ket al ways askdef dbrampreadeidls arpl shikphqueatfesr percee of Ehdisst i ng

det er gent fgrrml at i Qns oi ntero Zﬁa%l ia, by inproving the surfactants present

in the detergent Forhur i ons. For gﬁaﬁ%l%,p %ceeﬁsauﬁarg}r%%arﬂlerig asks for
i nprovenents in tineeswedhat anhrsEnchedodekyhdabpddtiiy, hiyieocaxisdnd wateto

solubility and their cold water_.detergency. At least an i ovenent is
sought WD 02/ 064 FOTPRRYT EPRD/ 01 705 %Eagfﬁe‘%obé‘ﬂz arematic n¥drocarbons
per se. . .

BACKGROUND OF THE INVENTION

10 WO-A-99/05244, WO-A-99/05082 and US-A-6111158 relate
to alkylarylsulphonate surfactants of which the alkyl
groups are branched. Sources of the alkyl groups are for
example paréffins with limited branching obtained by |
delinearisation of linear paraffins. |

15 US-A-5B49960 relates to surfactant sulphates based
on branched alcohols. The branched alcohols in question
have an average number of branches per molecule chain of
at least 0.5. The branching comprises not only methyl
branching but also ethyl branches, whilst the occurrence

20 of longer branching is not excluded. The branched
alcohols are made from branched olefins, which are made
by skeletally isomerising linear olefins.

The market always asks for improvements in the
performance of existing detergent formulations, inter

25 alia by improving the surfactants present in the ’
detergent formulations.  For example, the laundry market
asks for improvements in the surfactants’ " .
biodegradability, their cold water solubility and their

cold water detergency. At least an improvement is sought



in the bal ance of the properties. By the term nology "an inprovenent in the
bal ance of the properties” it is meant that at |east one property is

i nproved, Wiblosbesad7 | east one of the other properties is netrRehHeizes at ed.
5 The present invention seeks to provide inprovenents in thﬁﬁp rho nce of
t he known al kyl aryl sul phonate surfactants, or at least in a Er;w o] nt in
the bal ance of their performance propertieé. Rel evant performance
properties are biodegradability, cold water solubility 10 and cold water

det ergency, for ekarfjliee bedbdceaterthal@reopgehigsi n Bwttdre ¢krinonobegyiness and

in water of high . hardne h nel.evant pe roance properties are the
conpatibility of Jt"?‘?emaI‘c"lrg%?lz‘-ir)l%‘s"ﬁl'Fephboanla n%esﬁf?f %%%a%n]?o evﬁttg'ﬁeg otlﬁue% c%?rabrbtnent S
present in detergenit faar Tebati ons, praspektydéscimpedvddr eihiakteat least

particular, the conpat,jbilit Wi th enzynes, i.e. the inability of the

al kyl aryl sul phona?rgg)sclfr ft;‘& Bﬁ{@r t%r%Peﬁ{aFﬁSFeiﬁnQVEeéetecﬁ}ﬁrﬁﬁegt orage in an
aqueous medigm Agai n THeh@keseRt emardntienf @eBRBCEo PFPaldd emprotepants cul ar
for 20 personal care applications, are m|dness to the skin and to the eyes
and the ability of®Hit%h PEFARFRRNCHIRF dMisoiPovpr stk Hy ¥ 3drPRPeEhea fine

structure of the {@afA @IS, oFUst hEdastaNnl BRI OMBFoPERdY TRNERel BasOMONt as
a chemcal for enhanced oil recovery applications and for the 25 renoval of

oi | spillage, vizofdiheifpPeréaradree tRrRErdRsl si R§levardeaformanse| /brine

systems and to stghild,$6 eLAMLSHSGe S adliti 130G, WBLEE e dY ifAQubiRipgrticul ar
at  high tenperature. |ndependently,” the presént invention seeks t0 provide

a method foro0the aedutald wesest dgoergendar fiozukephonae ecald wateant s which is
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hardness. Other relevant performance properties are the
compatibility of the alkylarylsulphonate surfactants with
other components present in deﬁergent formulations, as

15 described hereinafter, in particular, the compatibility-
with enzymes, i.e. the inability of the
alkylarylsulphonate surfactants to denature enzymes
during storage in an aqueous medium. Again other
relevant performance properties, in particular for

20 personal care applications, are mildness to the skin and
to the eyes and the ability of high foaming, preferably
providing foam with a fine structure of the foam cells.
Further, an improved performance is sought as a chemical
for enhanced oil recovery applications and for the

25 removal of oil spillage, viz. an improved ability to
emulsify oil/water and oil/brine systems and to stabilise
emulsions of oil and water or brine, in particular at
high temperature. Independently, the present invention
seeks to‘provide a method for the manufacture of

30 alkylarylsulphonate surfactants which is more versatile

and economically more attractive than the known methods.



In accordance with this invention al kylaryl- sul phonate surfactants are
prepared by dehydrogenating selected branched paraffins to produce branched
ol efins. S5WOeH®4Manched ol efins can be converted into br aMCHERD2/0HTRY |
aromati cs and subsequently into al kyl aryl sul phonate surfact§nAg6 2005i s an
advantage of this invention that surfactanis and internedi ates can be nade
with a very low content of nol ecules which have a |inear carbon chain. 10

It is another ad%@mMn that products can be made of which
t he nol ecul es ha anches having three or nore carbon
atonms. It is also aniadyaddmimcef wikh thveninwenttibat apkptaegls- can be nade
of which the nol echjll ﬁs have a | ow content of qauate nar% I$ aI%Phatic car bon
atoms. W thout wiS$iPRGRELS bt 5 AT RSRTSPAISS BYs IBRY PRI AHAE t he
presence of quat gelatYedabieHdd parapeindt @dEpridaudee bERhEKaY asl «Xfinkhe
(branched- al kyl ) aryl sul phonat e surfactants prevents to sone extent their

bi-odegr adat i’on” af@eERePprRSRER LIS 1RFaFRR BT yCAY A EFARFR REAMEIEAt ons i n

the isoparaffini q1&yIPQsbhiOiks iahd @%bségﬁ@nm fioraP by x@yQt- gesh1gridnhaet . it
has been determned that the presence of 0.5%or |ess quaternary aliphatic
carbon atons in tHefaskagtses F itsh@n 3dvrRersmhidf rtdigeiBveReiuithast ant s

substantially m)rs%rf%@t?h@g%ﬁ{diqt%'e‘i-meé‘i&%Qi Ot Yoo WRABEPLESEM JdPLALLON

provides a process for preparing branched ol efins, which process” conprises
dehydr ogenat i ng @eniteppaphfneksenlesnybirhi bave conpmesrngadbsn,drainess

gquat ernary gl i phati G _.C pt&g& v uj a S |

| sopar af fi nfbc co?r%ogist ?gﬁeﬂﬁas eé%%g%t g?ngﬁébyﬁ\ﬁe?/lcf?gglr gg ?n%r an

hydr oi soneri sat.i gran b aagaref fwhich whe madeoh]l eh Haswmpar 36Vi adrteunmpedsi ti on
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an advantage of the invention that products can be made
of which the molecules have a low content of quaternary

15 aliphatic carbon atoms. Without wishing to be bound by
theory,. it is believed that the presence of quaternary
aliphatic carbon atoms in the molecules of the (branched-
alkyl)arylsulphonate surfactants prevents to some extent
their biodegradation and the presence of quaternary

20 aliphatic carbon atoms in the isoparaffinic composition
is therefore preferably avoided. In fact, it has been
determined that the presence of 0.5% or less quaternary

g aliphatic carbon atoms in the molecules of the
surfactants renders the surfactants substantially more

25 biodegradable.

Accordingly, the present invention provides a
process for preparing branched olefins, which process
comprises dehydrogenating an isoparaffinic composition
comprising 0.5% or less quaternary aliphatic carbon atoms

30 over a suitable catalyst which isoparaffinic composition
has been obtained by hydrocracking and hydroisomerisation
of a paraffinic wax and which isoparaffinic composition

comprises paraffins having a carbon number in the range



of from7 to 18, of which paraffins at |east a portion of the nolecules is
branched, the average nunber of branches per paraffin nolecule_being 0.5 to

2.5 and thgdymgeey ng conprising methyl and optionally etipdrivianches, said

5 branched ol efins conprising 0.5%or |ess quaternary ali ZFS?AU%
hydr ocarbons. The present invention also provides a proces gwgpari ng

branched al kyl aromati c hydrocar bons, whi cht “process conprises contacting
branched olefins with an 10 aromatic hydrocarbon under al kyl ating
condi tions, whichf Bramched diBef PAsWhisl R fdmsartiedepyt a2 poess @fi ch

conprises dehydr egenati £i6,1% 11$0BRLAER LA Ce @ MRAT O RumBYE! o £ %M%e

catal yst, which isoparaffinic conposition conprisés paraffins ving a
carbon nunber i npehepamaffeinl Jodfechionbging BFH tof 20\ ehdpbhafbranchimng east a .

portion of the nolecules i r.an d > AU [ br anches per
paraffin nol ecul gofg%f%%l%‘f r?eé-'glgt% %Hg gﬁgpﬁ%ﬁ%%ﬁlggi %ggg%ﬁ s%r}léprret hyl
and optionabkly eblghchdd avicifesis compaisinyl @r5s tde lpsesgnatenvant i on

provi des 20 a process_for .prepari branched al kyl aromatic hydrocarbons,
whi ch process coﬁ%? é%tél%&ﬁ‘f‘gxg%a S’gﬁfanched olefins with an aromatic

hydr ocar bon under al kyhatprgsermtoitivehohisn alé€ plovddelsed protéss fwave been
obt ai ned by a process, which cqonpri ses.dehydrogenating ap 25 isoparaffinic
conposi ti on conpPrSPAHLEY SI%adjrcqﬁeéisé‘iﬁéjﬁa?’é Rl yF Qﬁdﬁﬁgﬁ‘frgoﬁar b8t ons over

a suitable catalpystes¥hé&hpr SRACBhERBE En§ BRASEHdDB1RES nBEANLh Ot ai ned by
hydr ocr acki ng ang hydr oi soneri sation of a faraffl nic wax and which
o)

i sopar af fi nifc coMFeBRE L BnPBHr ARNPs ¥8dpE at kY It Ing, icegdi té aRBon“thifitber in

the range of frepahchOa3defndiatle BREAT EbASida 1ASt pRokeELi @i af the .
nol ecul es is branched, the average nunber of branches per paraffin nolecule

being 0.5 to 2.5 com@rifAes et aaerabing/ 8B479PRETHMGE GePpesition 5 AUG
2005

over a suitable catalyst, which isoparaffinic composition
comprises paraffins having a carbon number in the range

15 .0of from 7 to 35, of which paraffins at least a portion of
the molecules is branched, the average number of branches
per paraffin molecule being at least 0.5 and the
branching comprising methyl and optionally ethyl
branches. 1In particular, the present invention provides

20 a process for preparing branched alkyl aromatic
hydrocarbons, which process comprises contacting branched
olefins with an aromatic hydrocarbon under alkylating
conditions, which branched olefins have been obtained by
a process which comprises dehydrogenating an

25 isoparaffinic composition comprising 0.5% or less
guaternary aliphatic carbon atoms over a suitable
catalyst, which isoparaffinic composition has been
obtained by hydrocracking and hydroisomerisation of a
paraffinic wax and which isoparaffinic composition

30 comprises paraffins having a carbon number in the range
of from 7 to 35, of which-paraffins at least a portioh of
the molecules is branched, the average number of branches

per paraffin molecule being 0.5 to 2.5 and the branching



conprising nmethyl and optionally ethyl branches, said branched ol efins
conprising 0.5%or |less quaternary aliphatic hydrocarbons. The-+nvention

al so provi 8 020@7ecess for preparing 5 (branched-al kyl) arGI/ERR2ABRat es,
conprising sul phonating branched al kyl aromatic hydrocar boqn% mpc?ﬂugr anched
al kyl aromatic hydrocarbons have been prepared by the process o]
preparing branched al kyl aromatic hydrocarbons in accordance with the

present inventi on.omlo iFurt her tlhe‘_:I |dnvegti on ro(;/i des baratrjlr 3ncheda{)c{ efin
conposi tion, whi cFE 58RI MAbTY 1379 0R6 GRALYY i Y t A& 2TSPEEent® Thvent i on.
Furt her, the investdnakedr oYefless acdapatiehad alkylor areaamiguatkydapgar bon
conposition which js obtaipahle i 15 accordance wth the present
invention. In a f?ﬂr%ﬁwlﬁsgegfoﬁfg’o&sesent i nvention provides a

(branched- al kyl') ar yl suihgh@Aaégt LHRASLt peBvibles M IFrodd¥sAifd@bheepdlring
accordance wth the present _invention. Wthout w shing to be_bound by

theory, it is 20rAncdedaathut) 2rKtsudpheperedt FIMRINS 156 FULRAMRRE1NG

properties of thepfdHaahadkal kytdmithles uyakeRatssns RIERA edahbBhagcondance
with this invention, conpared with the known

(branched- al kyl ) a*5AmaHishbudresarhons deyei hean RFeRarechdy ithet Rgocess
distribution of branchicng,ahgngrife?21k§IPaELLYE PRI 02l s Such

differences in the distribution of branching are truly unexpected in view of
the prior art andacedrsagicer @ithhidye aresenteanvertiomDETAI LED DESCRI PTI ON OF

THE | NVENTI QN As descriiedoler ehd s dknei3aPRt-al fhdl Ca GHMANE 8Re 89 and the
conposi tions of branched ol efins, branche y aromat 1 ¢ conpounds and
(branched- al kyl ) eeypeultplonawbsch dier iobtdinhbltef imnaererdpawer alith vhet ures
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Further, the invention provides a branched alkyl
aromatic hydrocarbon composition which is obtainable in

15 accordance with the present invention.

In a further aspect the present invention provides a
(branched-alkyl)arylsulphonate composition which is |
obtainable in accordance with the preeent invention.

_ Without wishing to be bound by theory, it is

20 believed that any improvement in the performance
properties of the (branched-alkyl)arylsulphonates
prepared in accordance with this invention, compared with
the known (branched-alkyl)arylsulphonates, resides .in a
difference in the distribution of branching along the

25 respective paraffinic chains. Such differences in the
distribution of branching are truly unexpected in view of
the prior art and, therefore, they are inventive.

DETAILED DESCRIPTION OF THE INVENTION

As described herein, the isoparaffinic composition
30 and the compositions of branched olefins, branched alkyl
aromatic compounds and (branched-alkyl)arylsulphonates
derived therefrom are generally mixtures comprising

molecules with different, consecutive carbon numbers.



Typically at least 75 %v, nore typically at |least 90 %, of these
conpositions represent a range of nolecules of which the heavigst nol ecul es
conpri ses wip 0xme4706 carbon atons nore than the |ightest nwcamdoesi17od The ‘
i soparaffinic conposition conprises paraffins having a cartﬁmumgr in the
range of from7 to 35, of which paraffins at |east a porti

nol ecul es is branched. Preferably, the i'sc?pér affinic conposition conprises
paraffins having a carbon nunber in the range 10 of from?7 to 18, nore
preferably from Ivpieally atplepstahbpyrvit MaxestyPIoRllvndte Jwastedqbky . at

| east 90%w, of ' ficRi-G ' onsLSLSoPf i havi ng
a carbon nunber %ﬁ%ﬁ&{g}%&;&gpkg?{éﬁq t%ée%% %I %%h %a%?i%%%r‘%rlée&ugrf]tly at
nost 99. 99%w, nowkidh etheerdtdayizst| Sohesul 3D . Whpr iskst &b NP & afafriboenc
conposi tion consists_ of raffi ving.a carbon _nunber in the range of
from10 to 18. PEOTS Mos aﬁﬁ’r‘-"e égge 9?%%%% H“é’alieé%lgSFaffi nic conposition
conpri ses psaraffins- hehe nigapacarfiioniouwdngodit ionheomppjgeofpadradifiihs to 14,
in which case preferably at 20 | east 759 nore prefecably gt | east 90%w, of
the i Soparaf f| nEEv LRSI AR GOREFS It IBhRATER R FEOT o & oar 86n number
in the range of #hoth IdadEflihs lat 1pasetd GertficabENthy wdlemAleODAs99%N,
nore frequently at nost 99.9%w, of the isoparaffini¢ conposition consists
of 25 paraffins REPHES cHBTHTAMEer thh 1IRPITRISEN0F FPBRRSAF1IA 14. These
sel ections are basmgrpded HareffracksSnhtislg 4 M hlinBsr 0fn aHOWRIngear bon
nunber ultimately yield surfactants, which are nore volatile, and that the
paraffins df a hP§hE¥orat b YunBereur¥efrratly firemd18oteut§act ants with

| ess water sol ubbllt¥raghy AVarage REghermdfe a¥has1pese PREANS ighspl ecule

present in the isoparaffinic conposition is at least 0.5, calculated over

the total of theobr&hehteeprraffinie saEPCSNS O CBAFEGBLPCYE B IRie? - 7 1
5 AUG 2005

having a carbon number in the range of from 10 to 18. In
practice, frequently at most 99.99%w, more frequently at
15 most 99.9%w, of the isoparaffinic composition consists of
paraffins having a carbon riumber -in- the range of from 10
to 18. It is most preferred that the- isoparaffinic
composition comprises paraffins having a carbon number in
the range of from 11 to 14, in which case preferably at
20 least 75%w, more preferably at least 90%w, of the
isoparaffinic composition consists of paraffins having a
carbon number in the range of from 11 to 14. 1In
practice, frequently at most 99.99%w, more frequently at 'éfﬁ
most 99.9%w, of the isoparaffinic composition consists of
25 paraffins having a carbon number in the range of from 11
to 14. These selections are based on the effects that
the paraffins of a lower carbon number ultimately yield
surfactants; which are more volatile, and that the
paraffins of a higher carbon number ultimately yield
30 surfactants with less water solubility.
The average number of branches per paraffin molecule
present in the isoparaffinic composition is at least 0.5,

calculated over the total of the branched paraffins and,



if present, the linear paraffins. Suitably the average nunber of branches

Is at least 0.7, and nore suitably at least 0.8, for exanple 1.0. Suitably
t he aver agavooaxaro7 of branches is at nost 2.0, preferably mtT/ERatn128, and
5 in particular at nost 1.4. The nunber of nethyl branches present in the

i soparaffinic conposition is suitably at |east 20% nore slbtAbG2085 | east
40% preferably at |east 50% of the total nunber of branches. In practice

t he nunber of 10 nethyl branches is frequently at nost 99% nore frequently
at nmost 98% of tHAé PEERFNRuMME ldPeBraprFRsiing ¢ Sudsahly thfe 2YGKBEE of

ethyl branches i $usHklabt YbAlncHe8a3k Qr 1f8adth 0ar ! gl AbrétsdRashyle nore
in particular at |east 2% of the total nunber of branches. Swtal}olly, 15 the

nunber of ethyl BeamEh@sBisten ex83P120%0i n Sydmblyukhe averyass nusbErnore in
particul ar at nogf %Qgﬁgﬁest a%oh%lstn?rfp,er ﬂ;féga%'i%hgﬁ' doe 1n.‘ér,rb§5d°f any
ot anapet y fes may be |

branches, if present, er than nethy ranct ess
than 10% i1 partincpharitedar tatamoz® 3% of the total nunber of branches. The

nunber of any branchff.ﬁ?y%{%lg%ﬁeso%ngﬂetg??gé%?&&()ﬁ%le{!g?g?e&t{yl br anches,

may be nore than 0. 1% y nore the nunber of
branches. The nunisepaetffiinierammppsdlciphais cswiardidly atolsas@32qsr,ement i n t he

I soparaffinic conposition_js. prefergabl ow., For_applicatjons. where

bi odegr adabi | i tyns]l:‘)%%ﬁ%hyag!: %%%%%I %a?% ﬁﬁ%kﬁﬁ?ﬁ)]@’r gt q&ﬁﬁge%gr?ﬁ &phat i ¢
carbon atonms i s ttialablhybkesst HrancA¥s0f Ihepardiae ahenBupbasef, nore
suitably less than 1% For any appljcation, and 30 particularly for

appl i cati on¥ V\her“?t%‘ﬁ)dgﬁ?ﬁ%é%ﬁ I’1$frie§“ef’ﬁjp¥5r?tdd‘f‘?s t%nuWBE? of quaternary
al i phatic carbon fral@eatpiyeiermdyty dss B£5the Of ot £S hunibest opr BffHaMalsy | ess
than 0.5 % and in particular | ess than 0.3%_In WD 02/ 064707 PCT/ EP02/ 01702

-6 15 AUG 200§f present, the number of ethyl branches is suitably at
least 0.1%, in particular at least 1%, more in particular
at least 2% of the total number of branches. Suitably,

15 the number of ethyl branches is at most 20%, in _
particular at most 15%, more in particular at most 10% of
the total number of branches. The number of any
branches, if present, other than methyl and ethyl
branches, may be less than 10%, in particular less than

20 5% of the total number of branches. The number of any
branches, if present, other than methyl and ethyl
branches, may be more than 0.1%, typically more than 1%
of the total number of branches.

The number of quaternary aliphatic carbon atoms

25 present in the isoparaffinic composition is preferably"
low. For applications where biodegradability is not as
critical, the number of quaternary aliphatic carbon atoms
is suitably less than 2% of the carbon atoms present,
more suitably less than 1%. For any application, and

.30 particularly for applications where biodegradability is
important, the number of quaternary aliphatic carbon
atoms preferably is 0.5 % or less, most preferably less

than 0.5 %, and in particular less than 0.3%. 1In



practice the nunber of quaternary aliphatic carbon atons present in the

I soparaffinic conposition is frequently nore than 0.01% of the_-aliphatic
carbon atom mres®t, nore frequently nore than 0.02% 5 TheT/EPOWEM2 Of
branched paraffins of the isoparaffinic conposition is typf'[ ga@bﬁ(mb | east
50%v, nore typically at least 70%w, nost typically at |eas ! ]
preferably at least 95%v, nore preferably at least 99%w, in particular at

| east 99.9%w, relative to the 1Q weight of the isqparaffinic conmposition. In
practice the com@fi6f bPENR rpé’&aﬁf‘?ﬁ??%’:}r'r%q‘@é’i’i‘ttllﬁ SEThERt2RN99 oy,
nmore frequently grogsent 20. OB sdRIraififiaitocbipos MaidhtisOEreftently

i soparaffinic conposition. The content of linear paraffins of the

i soparaf finic com¥s theR Ps04% ey SihCapfyPhet ibst2 WA tRBEePEGPERR | v at
nmost 30%w, nost ol Gekbhent 1y 0Rdrel @UWn Br6berably at nmost . 51w, nore
preferably at nost 1%, in particular at_nost 0.1%v, relative to the weight
of the isopdraffinic dgpesrtenh.of bBraprehed parafeinofest®of |inear
paraffins is frequepdysfQnal L&aRIsi@i0h%Ms EDEEcdT8AURN LY R sheast 0. 02%w,
relative to the weight of the isoparaffinic conposition. The isoparaffinic
conposi tion may owans fapéchlbyn atarienss JOdFeenoSFOrYRLGRHBYeatsifaabl e

| soparaffinic c It [ ectedsfro l).}kglge LStilhation 25

fractions. Such cr u§e’ %’Fr%gfgtg%(% iS'L(;eér‘;=1 :‘Er agt%i (')ngbﬁ% eﬂtljragg#eéht (i)%%t?t ially

or, nore preferab¥skw.camppertigularermivdesgtphar Stwmd/wrlatiitveogentbent ai ni ng

component s. ) Al t &rDablVeley ¢ nLNE. S A0ArAl N6 E00RORkE | O TRy BE s 0Dt @l ned by
f T on, 1.e. ac

hydr oi sonerisation a pararfini conposi n505|§|0n whi ch

conprises predomntarardnty ofi beanchpet gidnafifinsudib fseqldrdilyalkite mbsonsa. 99 ¢

Fi scher Tropsch pfocess or from et.hyl ene oLl;' omsl[i at.ivon rogess (after =
hydr ogenation). LI'fedt°fo 65%%121%? a|5C}f’7°l§I505/90 %8‘2 - eglsatf 5 ,&%G 5605
weight of the isoparaffinic composition. The content of
linear paraffins of the isoparaffinic composition is
15 typically at most 50%w, more typically at most 30%w, mosﬁ
typically at most 10%w, preferably at most 5%w, more
préferably'at most 1%w, in particular at most 0.1%w,
relative to the weiéht of the isoparaffinic composition.
In practice the content of linear paraffins is frequently
20 at least 0.01%w, more frequently at least 0.02%w,
relative to the weight of the isoparaffinic composition.

The isoparaffinic composition may originate from

various sources. For example, suitable isoparaffinic AR

compositions may be selected from crude oil distillation

25 fractions. Such crude oil distillation fractions may be
treated to partially or, more preferably, completely
remove sulphur and/or nitrogen containing compornents.

Alternatively, the isoparaffinic composition may be
obtained by hydroisomerisation of a paraffinic
- 30 composition, i.e. a composition which comprises

predominantly linear paraffins, such as obtainable from a
Fischer Tropsch process or from an ethylene

oligomerisation process (after hydrogenation). Linear



paraffins obtained in a Fischer Tropsch synthesis are particularly
preferred because Fischer Tropsch products are generally very kowin their
cont ent of wabpbasroland nitrogen and they are cost effecti VRCT/EPB/OEFIRCcher 5
Tropsch products nay or may not conprise oxygenates. The gﬁﬁ bt ar ned
in the hydroisonerisation process may be _fgactionated, flo ﬁm

distillation or otherw se, i n order to i soI ate an i soparaffl n| C product of
the desired corrp05| t|f Sg yld 0| ax}rl on rocegg ande
subsequent fract i OHAL LGRS 1‘101a 1) 886745

Preferably, the I;ﬁlpﬂlt:&flﬁrhyqafdﬂai&ﬁdt beaam§e mlmtcaneﬁed*rbpsbydpmhﬂitlsi ng and
hydroi sormeri sation of a gﬁ)}gffl ni i artl cul ar ck wax,. a wax

n
obtai ned 15 in a FHSEFEFT StH % r?twhégl ERStT LRGSR Ry EH Pl . andrhe

paraffinic wax coffircsRa hiQi €y Vadd kest @efaddives haei Rgsahet €ast 5
car bon atoms preferably at |east 15 carbon atons, nore preferably at Ieast
25 carbon at’ons. TII‘?PSrEF‘aEFPe‘éCtﬁ Yo SEaFRY nPRE \RRRPE RS PE¥geRrkeRentihg 2

linear paraffins odMHtCBbEQEné&'r@ﬁrtr@:f hGaF SOELR AR tRY pREcBiYhay Ye
exanple up to 10 up to 200 and even nore. Paraffinic wax obtained in a

Fi scher Tropsch %r;ﬁmtrr@s%eris 5 t9@Padel ybyrdistild@ tiesaase ot st sare
general |y very |ow ifydchetp ¢ ﬁiﬂ@ 0f ﬁ%ﬁwfﬁﬁ% prdatogen.gnd they are
(0} e

cost effective. The product tained in ‘
hydr ocr acki ng/ hy dies istede cPBRO$ DFLQiF 0c E5sh  avlyydrrifscmstiriisnstied, Pfetessxanypl e,

by distill agd on of 4 %r ﬁrxgg a{algﬁ’ht gnr f&)l%; Wn f SORaLA {énf P! oduct

of the desired conposi rocrac ‘nydroi 'Sonerisation
process and subsewwekﬁsesfsﬂaetr onatl on i s known, for exanpl e from

US- A-5833839. Genera , hydrocrackin dr oi soneri.sation_process WO
557 064007 peT/ Epoa) 01 FiperafL Y 2’6’859%%0 1 SRS ARk P ng i ¢ h

si nul t aneous obtained by hydrocracklng and hydroisomerisation of a

paraffinic wax, in particular a slack wax, a wax obtained

15 in a Fischer Tropsch synthesis or a polyethylene wax.
The paraffinic wax comprises typically linear paraffins
having at least 5 carbon atoms, preferably at least 15
carbon atoms, more preferably at least 25 carbon atoms.
In practice, the paraffinic wax comprises frequently

20 linear paraffins of which the number of carbon atoms may
be high, for example up to 100 or up to 200 and even
more. Paraffinic wax obtained in a Fischer Tropsch
synthesis is particularly preferred because these are
generally very low in their content of sulphur and

25 nitrogen and they are cost effective. The product
obtained in the hydrocracking/hydroisomerisation'process
may be fractionated, for example, by distillation or
otherwise, in order to isolate an isoparaffinic product
of the desired composition. Such a

30 hydrocracking/hydroisoherisation process and subsequent
fractionation is known, for example from US-A-5833839.

Generally, the hydrocracking/hydroisomerisation process



hydr oi someri sat i
the content of |

on. The isoparaffinic conposition nmay be treated to | ower
inear paraffins, in order to 5 favourably adjust-t he average

nunmber of MERNEE®W7in the isoparaffinic conposition. Such MIMERIZMLIEA may be

acconpl i shed by
nol ecul ar si eve

separation using a nol ecul ar sieve as ~ abso Segﬂe @hg
may be, for exanple, a zepjite 4A a zeoI| eolite

X or a zeolite Y. 10 Reference may be nmade to "Kirk-Q hner Encyclopedla of

Chenmni cal Technoli) l’vcfééogllﬁg?&bgﬁorf% rERJS?mBEtaI?%&SSQO and Vol une 16,
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nor e selected fo
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DEWRAS thnm@ntenthefrmﬂnﬁar parmeE hs ¢ onpaarierbebng one or
exanmpl.e 2Q.fromchrome oxide, . iron_oxide and, p ferably,

T AIGh PIHEE AP Se YERATRe PUTBEE T5 B IRE S aree “of t he
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asc ySBR3% He8ige 3 E‘%&B‘B wlan gigve 8dch as

ab§<9ﬂ<1§erﬂ:nd ahar fedécurdd iiever may| bép B8t ex@mpobhes natural

or synthetic clays —or silicates, for_ exanple hydrotalcites;  ceramcs;

refractory inorg
naturally @§ syn
faujasite; and

2Pk o 4fes 2 GEAL A FAmih £t &n¥ 20612 HPHMdGRed a:

REBLI &n & Yialyabki R8a&! N QSO hfdl eEnspelbRui gDGEeNi te or
conbi nati ons of two or . nore el enents sel ected fromthese WO

02/ 064707 PCT/ EPERemiGob TEShROEgPDE 4T oBpit icthe YsdgEs 1s ubDori83-$90,

preferably an al

15

20

25

30

HAAE NFoline 1R bpCUb 21 - SRR Wik RAnBEK E5A piltBh Bdm
Refining Processes” (R A Meyers, Ed.), 2™ edition, pp.
10.45-10.51, 10.75-10.77.

Catalysts suitable for the dehydrogenation of the -
isoparaffinic composition may be selected.from a wide
range. For example, they may be based on a metal or -
metal compound deposited on a porous support, the metal
or metal compound being one or more selected for example
from chrome oxide, iron oxide and, preferably, the noble
metals. The noble metals are understood to be the metals
of the group formed by'platinﬁm, palladium, iridium,
ruthenium, osmium and rhodium. Preferred noble metals
are palladium and, in particular, platinum.

Suitable porous supports may be supports of a.carbon
nature such as activated carbon, coke and charcoal;
silica or silica gel, or other natural er synthetic clays
or silicates, for example hydrotalcites; ceramics;
refractory inorganic oxides such as alumina, titania or
magnesia; naturally or synthetic crystalline alumino-
silicates such as mordenite or faujasite; and

combinations of two or more elements selected from these

[



The quantity of the netal or nmetal conpound deposited on the porous support
is not material to this 5 invention. The quantity may suitably be sel ected
in the range of fromO0.01 to 5%v, preferably fromO0.02 to 2%, -based on the
wei ght of We206478Tyst. Further netals may be present in t RETERPHIYEE ysed
for the dehydrogenation of the isoparaffinic composition, 105 AUBagigscul ar
in the catal ysts which conprise a noble nejal. Such further netals may
suitably be selected from Goup 3a, Goup 4a and G oup 5a of the Periodic
Teble of B ements (cf . R.g Weast, (Ed.\Handbook, o, Ghem stiy.and

Physi cs", 54th et T15om, Bresss TS dS ASVBFTISTT s particular,” 1 ndi um
may be sel ect ed paom ddleup gdamat alumiya dye esal etdeitnd r om G oup 4a or bisnuth
may be selected from_G oup 5a Espec}iéal Ie?/ uitabl e further tals are
alkali and al kal i ne &% (H2RELEY sOF Pridt &19H8d SFKBFT2 hefROYEe  pot assi um
and in particul agepdditiddnon2@hEupbhcilis e spts i whhéh maedialptesenisin the
catal yst used for the dehydrogenation of the i soi)ar affinic conposition are

hal ogens, i par tFERECTn TE6nBPABEHON Wit FUACABLAI PHSBGTFUAT Mite in
particular in coghidadd Grom bholi o U O ekSndy PELSRIT &G 28 Bl ogen. The
quantity of such further netals or hal ogens may independently be in the
range of from 0.B35¢® Buthe yedobEapfytie sidtele8tto 20w, based on the weight
of the catalyst. 30 Suidahl ‘r’ne‘E?&é' %8} Sod Yrdsacdehyen 9@4@1&3@ Qée&lhe

i soparaffinic conposition are, for exanple, chrome oxide on gamma al um na,

pl ati num on gaméonl the mehysaobgarbirwrt dghend sebarkhtinist admpesttiehi um on
gamma al umpa, V\Q, 0240644034 PGl ERO2LQ1 D4 s n}vﬁicﬂxSC 209 noble

pl ati nunf pot assi um on ganmma al um na, platinu n on amma al um na,
platinunitin on hgdabt alSidhe further metals may suitably be selected from

Group 3a,. Group 4a and Group 5a of the Periodic Table of

Elements (cf. R C Weast (Ed,) “Handbook of Chemistry and
Physics”, 54" edition, CRC Press, inside cover). In
15 particular, indium may be selected from Group 3a, tin may

be selected from Group 4a or bismuth may be selected from

" Group Sa. Especially suitable further metals . are alkali
and alkaline earth metals. Preferred alkali metals are
potassium, and in particular lithium.

20 - Further elements which may be pfesent in the
catalyst used for the dehydrogenation of the
isoparaffinic composition are halogens, in particular in
combination with a metal of Group 4a, more in particular
in combination with tin. Chlorine is a preferred

25 halogen.

The quantity of such further metals or halogens may
independently be in the range of from 0.01 to S%Q,
preferably from 0.02 to 2%w, based on the weight of the
catalyst.

30 Suitable catalysts for the dehydrogenation of the
isoparaffinic composition are, for example, chrome oxide
on gamma alumina, platinum on gémma alumina, palladium on

gamma alumina, platinum/lithium on gamma alumina,



pl ati nunfindi um on ganma al um na and pl ati nuni bi snuth on

The dehydrogenati on nmay be operated at a w de range

(0]

f conditions.

gamma alum na. 5

Suitably

t he tenpergyglhHocsd7i N the range of from 300C to 700 C, norgchEbd@itds i n the
range of from400C to 600 C, in particular in the range of from 450C to

550 C. The total pressure may be an el evated 10 pressure,
e.

range of from 110 to 1500 kPa a (1.1 to 1520ara) (i.

kPa op‘@zsarznds the

absolute), preferably in the range of from 130 to 1000 kPa a (1.3 to 10
bars), in parti ciarinum/phbagsige f Jdamemm abomipa pQOlkRaum/Einsont o 5

bara). In order t “pr[aegei%lggklg%tl Qﬁ”oH'aM gg ta115 t%d together with the

i sopar af finic composition. rogen ah par

a

i s present

in the

i soparaffinic compodiinuov iadéurh ezh egammaﬂamlnat and | plathieum/dngeuth émom 0. 1
to 20, nore suitably thiis nplar ratio is in the range of from0.5 to 15, in

particular this X 4 8 9PAPFo is in the range of from1 to 10. The

residence tisme int he 'Idlehgaéhpgﬁds@énmdrs mayypecabéiyasei extt edﬁdehr&ﬂngé

ept

w 50 nol e,

conversion | evel of the |so fini.c co |t|on S

oot orabl'y | theSt AT PR o S RFEI FhPe LMREBab Tt 1% dPar R P ehEE T ange
of from10 to 20 cSTP'teronB)éook@e&! ot he, CHBY@@&P&BF)’Q‘ kAW, rghgle deactions
may to sonme extent be prevented, such as diene forration and <Tycl
reacti ons. Non- cofmtmd)°pat@fefomscandn gahy tlcwhen aitre d heorpagadst nfyorbe
separated fromthe 30 dehydrogenati on product and, if desired, non-
paraf fins may be tefcred>ed the JHRy 4P53ENREFVFUER dRY DSueh skpwatad on may

be accompl i sfied by, £id.cAct st by D 02 Q94ER7 CELERO D103 solRes 19 AUS

2005 extractlve t'ion or, preferably, by using

a nol ecul ar

I sation

converted

Sl eve as ;-

absorbent. The nolkecultar 1§ @aéairayl e kHaporekamphbsobur®ol inrefssabdyzeol ite

5A, a zeolite X

in the range of from 130 to 1000 kPa a (1.3 to 10 bara),

in particular in the range of from 150 to 500 kPa a (1.5

to 5 bara). In order to prevent coking, hydrogen may be

15 fed together with the isoparaffinic composition.

Suitably, hydrogen and paraffins present in the

igsoparaffinic composition are fed at a molar ratio in the

range of from 0.1 to 20, more suitably this molar ratio

is in the range of from 0.5 to 15, in particular this

20 molar ratio is in the range of from 1 to 10.

The residence time in the dehydrogenation is

typically selected such that conversion level of the

isoparaffinic composition is kept below 50 mole%,

preferably in the range of from 5 to 30 mole%, in

25 particular in the range of from 10 to 20 mole%. By

keeping the conversion level low, side reactions may to

some extent be prevented, such as diene formation and

cyclisation reactions. Non-converted paraffins and

dehydrogenated compounds may be separated from the

30 dehydrogenation product and, if desired, non-converted

paraffins may be recycled to the dehydrogenation step.

Such separation may be accomplished by extraction, by



or a zeolite Y. If desired, linear olefins may be 5 separated at |east to
sone extent from branched olefin so that the content of branched olefin in
t he producWO®O6687 ai ned from the dehydrogenation is increXSEEPOYPYAEr,  but

this option is generally not preferred. The skilled person La 3n@r§wgf t he
techniques of to preparing the catal ysts,iperform ng the deRy g tion
step and perform ng associ ated separation steps, for use in this invention.

For exanpl e, suitable-dineCcadutes1d®ion wzepg&gegrgﬁig,l sisARd gerforning the
dehydrogenation are known from US-A-5012021, US- A-3274287, US- A-3315007, 15

US- A- 3315008, UST@leqdizr] 2ieye- 26 4ABPFPPRtFor Thechel T SiisvableY for the
separation of brﬁ@s:h%iﬁ dahbre, fLo ol!i't%e@bx,ohﬁ%%é;‘fité af£r ence iy be made

;
to "Kirk-Q hner Encycl opedia of em cal Tec ogy", 4'h edition, Vol ume
1, pp. 589-591, anda\zaakmsel®,. ppf =slirets; landat Halelbook "y bf Petrol eum

Refining PrQCESS§§%$é{Eé% u%yﬁéﬁstggh)soﬂ% §gkkkog¥ﬂﬁﬁkﬁ%ﬁéﬁg%'%Qe?%n so

10. 79-10.81" The ogenation in accordance w I'nvention yields
typically a branthad diefdonteohposibraorcheconpet snngn otref ipyoduavi ag a car bon

nunber in the range. of from?7 35, of ich,olefins at.least a portion
of the ' mol ecul c8or & i AR e na S ot aRBer S of " S REPeR bl ecul o
bei ng at | east Opbtatihid kprhbantsi ggnexcaiily sioRgpraeéhyed and optional |y et hyl
branches. Preferably,_the ﬁ&?ﬁched olefin conpo§i‘ on_cqnprises ?Iefins

. ti
having a 30 carbon nufferskd ePPRFYR Bt FP5Mm 91t bPa 8- TIPS eSS, B er abl y

from10 t0148. Ppebtpasiiy tdle kagalydSIW pdiFormipget reé adédhydiodenastiof0%y, of
the branched olefin copposition consists of ol efins having a carbon nunber

i n WD 02/ 064707 PESPEPHR/RFFEEI™Ing 42590F Q€L F6B2FARLPANYERY £PEN'E® to 18.
In practice, fregquephly slven®ash. 99789 %Wkanlles LlLEHHBIE | prodedi@els 98- 9%V, oOf

the branched ol efin conposition consists of olefins having a )
preparing catalysts and performing the dehydrogenation
are known from US—A—5-012021, US-A-3274287, US-A-3315007,
15 US-A-3315008, US-A-3745112, US-A-4430517. For techniques
suitable for the éeparation of branched olefins from
linear olefins, reference may be made to “Kirk-Othmer
Encyclopedia of Chemical Technology”, 4™ edition, Volume
1, pp. 589-591, and Volume 16, pp. 911-916; and “Handbook
20 of Petroleum Refining Processes” (R A Meyers, Ed.), 2™
edition, pp. 10.45-10.51, 10'79_10'31'
The dehydrogenation in accordance with this
e invention yields typically a branched olefin composition
comprising olefins having a carbon number in the range of
25 from 7 to 35, of which olefins at least a portion of the
molecules is branched, the average number of branches per
molecule being at least 0.5 and the branching comprising
methyl and optionally ethyl branches. Preferably, the
branched olefin composition comprises olefins having a
30 carbon number in the range of from 7 to 18, more
preferably from 10 to 18. Preferably at least 75%w, more
preferably at least 90%w, of the branched olefin

composition consists of olefins having a carbon number in



carbon nunber in the range of from10 to 18. It is nost 5 preferred that the
branched ol efin conposition conprises olefins having a carbon punmber in the
range of fwowltb4t00 14, in which case preferably at | east PCIRP02/00T0R
preferably at |east 90%v, of the branched olefin conposition consists of

ol efins having a carbon nunber in 10 the rapge of from 11 t¢ 5LAUGI 2003
practice, frequently at nost 99.99%w, nore frequently at nost 99. 9%v, of

the branched ol efin conposition consists of olefins having a carbon nunber
in the range of FReMAET OT14roBuilPabP y& he 1By BFaGE AtinbEFSTBB¥aREhes per

olefin 15 nol ecybgr P§ELSAYw,i RokBe£PE < %'tefantCQgPQ%U&n the at | east
0.7, and nore suitably at least O B, for exanp . 0. Swtably t he average

nunber of branchbsapehed qhefin gogpop:iekas &ﬂ‘sﬁléﬁsnﬁﬁtole%lnsaﬁ@"lﬁg a

particular at npgL ?c]n%unmﬁ: NWTREE P:Qng{@té’fy'fr%a'%h@é 1§ Sujd gl yoat | east
20 20% nore swta y at |east 40% pretferably at least 50% of the total

nunber of bs anchpsefdmrem ddteitc shehbraneird olsif imechppobt hiemetomps ifsegquent | y

at nost 99% %&%gggyggﬁ :ﬁggs @g%o{g%mem kg[eakagggb.gf ﬁfonprlghg /Qes

If present, the n branches iIs su |'east in
particul ar at |easgt ifqwhixle daseppreievdiaky st Ileasu: 2%ef méee t ot al nunber

~of branches. Suitab he N nber et h ranches, i st 20% in
particul ar at m)gfe%%‘bf e :ir?aﬁ r%’é‘m a%/% ttti'l > fanfB@/ao & total number

of branches. The caupbeitixﬁn amnsa&tlsr afchbest ind Havdaegnta, carben rvadsermanhyl

and ethyl branches £sS than 10% in particular _|ess than 5% of
the total ndnber ® S‘F 5?%%%%% e uhBet? of HhyPrasEAREne STy q@' , other

than methyl and eyl 9¥\® R4 06kbr@/ fPeGhEMOLY Gt/ Rdst 5. 93k, AMG 05 (o
branches, may be nore than 0.1% typically more than 1% of the total number
of branches. The PRARBBF 0P Rt SOHRPFLEI PHHERTL SE& BEnCAEbHES having a

carbon number in the range of from 11 to 14.
Suitably the average number. of branches per olefin
15 molecule present in the branched olefin composition is at
“least 0.7, and more suitably at least 0.8, for example
1.0. Suitably the average number of branches is at most
2.0, preferably at most 1.8, and in particular at most
1.4. The number of methyl branches is suitably at least
20 20%, more suitably at least 40%, preferably at least 50%
of the total number of branches. 1In practice the number
of methyl branches is frequently at most 99%, more
frequently at most 98% of the total number of branches. fﬁ%
If present, the number of ethyl branches is suitably at
25 least 0.1%, in particular at least 1%, more in particular
at least 2% of the total number of branches. Suitably,
the number of ethyl branches is at most 20%, in
particular at most 15%, more in particular at most 10% of
the total number of branches. The number of any
30 branches, if present, other than methyl and ethyl
branches, may be less than 10%, in particular less than
5% of the total number of branches. The number of any
branches, if present, other than methyl and ethyl



present in the branched olefins is preferably low. For 5 applications where
bi odegradability is not as critical, the nunber of quaternary akiphatic
carbon at oMW 02064W{i t abl y | ess than 2% of the carbon at ons BSTESEH170pr e
suitably less than 1% For any application, and particularly for

appl i cations where biodegradability is 1Q i_lgrp_ortant, t he nunfiey MG 2005
quaternary ali phatic carbon atons preferably is 0.5 %or |ess, nost
preferably | ess din_p l.ar ractice
t he nunber of qua er nary a %gt mggga? AA Coutlor'rrs 9%r gégf? HQOIS %hggr aﬁched

ol efins is frequelittye nmcali lmambé% efon%rm‘hetshe aI | phatic car bon at ons

present, nore freque tIy re than 0,02% e tent og branched ol efi ns
of the branched ol efth ¢BRPGSi fi oﬁu?ge’f% Fea3t P Boam"

typically at | eapredOfty, inadie by‘ﬁh&abhyovéler%aits 998:’&\er2191pr1efwer abby at

| east 95%w, rmre\ﬁg ferablr}/ a%l Iea"ﬁ gg%rv partr cul ar_at | east_. 99. 9%,
rel ative to’the Pgh‘fa‘ifr" % HE@<BFafdREGS 1(98@85??? o TAEAFAttice the

content of branehedn@hedd ¥ ighakteeddent dyipHa RS ca®Bof9albns Rr e
frequently at nost 99.95%w, relative to the weight of the 25 branched olefin

conposi tion. The SEéhthy Isis9 ithear 2%opEf the C@frbpﬁ‘easf’ﬁﬁcﬂ’é%se&tef ppre

conposition is typieably 1&ds Wah 2Q%W, F&Praéhgi Wppdakhyigh, @Rf 30%w, nost
typically at nost 10%w, preferably at nost nor e preferably at nost

1%y, in particul ®araicwiagliD fpsmaPPdRaet yeng avhere bdodesgriakilitieisr anched
ol efin comp@si ti Qo PaRf AGHHL GuniRe BQn&ﬂger‘?{arlyl Q@@thlzﬁé iQsHop frequently

at least 0.01%v, nore frequently at | east 0.05%, ative to the weight
of the branched a@ltefmpnpretansdsivt iien 0.0t 0 0BFE)7 mostorrPETY#RY2163502 15

AUG 2005 The brany gd ogeir rgnqpr{ploiragtgguw GUPSE oPgsaf fins, which were

not converted in t
practlce the number of quaternary aliphatic carbon atoms

present in the branched olefins is frequently more than

15 0.01% of the aliphatic carbon atoms present, more
frequently more than 0.02%.:

The content of branched olefins of the branched
olefin composition'is typically at least 50%w, more
typically at least 70%w, most typically: at least 90%w,

20 preferably at least 95%w, more preferably at least 99%w,
in particular at least 99.9%w, relative to the weight of
the branched olefin composition. In practice the content
of branched olefins is frequently at most 99.99 %w, more
frequently at most 99.95%w, relative to the weight of the

25 branched olefin composition. The content of linear
olefins of the branched olefin composition is typically
at most 50%w, more typically at most 30%w, most typically
at most 10%w, preferably at most 5%w, more preferably at
most 1%w, in particular at most 0.1%w, relative to the

30 weight of the branched olefin composition. 1In practice
the content of linear olefins is frequently at least
0.01%w, more frequently at least 0.05%w, relative to the

weight of the branched olefins composition.



dehydr ogenati on. Such non-converted paraffins may suitably be renoved in a
subsequent stage, in particular 5 during the work-up of the al kylation
reacti on mmpg o@470as described hereinafter, and recycl ed tecTim2/01702
dehydrogenation step. If the branched ol efin conposition co E:e&i@
paraffins, the specifications given in the__three paragraphsnﬁ inQg5the
present paragraph relate 10 to the ol efini &prrti on of the branched ol efin
conposition. Typically quantity of the olefinic portion present in the
branched ol ef i n conpo¥he|e¥picheq plefén ¢RIrRAS FFidy MRAY1CPOPE® nol e rel ati ve
to the total numbgr.¢pf,00l9% Of LbLefLhos an Pardd finsneresent, nore
typically 15 in the range of fromb5 to 30% nole, 1n particular from1l0 to
20% nol e, on t he dshydrbasnatidypi Salchynguagrnvterwefd palyefpanafdidyni ¢ portion
present in the branch | ef | C osition is in the range of from50 to
99% nole relati vséutgsggﬁgb? o’{%‘f“ﬁ%ﬂgé‘raﬁ&n"’b 50 src}l‘-=l i’ngna%%r%uggfaf fins
present, nonre typurdhbytha viwkngngE ohefalny Ak idmo Y¥EUcdoh epidtunegr tiscul ar
from80 to 90% noj e, 0O e sa basis. .The preparation of branched al kyl
aromati ¢ hydroc 8ﬁ§g5§h1&%ﬁ?’d%%tﬁ§’tﬁgdb’f%‘fi%%?oqoef' s with the 25
aromati ¢ hydr ocardeeydrsyehet pai fsyeprd wRdele ot ai@ted/ ety @dmpddiiadn ng
conditions. Preferably, the said alkylation, |eads, to mgnoal kyl ati on, and
only to a | esser CHRGrEESt BRERH IR atPEnSBECHr HFRT ik @iYEroi® §5€ any. The
aromatic hydrocarhigeapakh§abies igtddeaidd ah&ypAddant Py-ageapRerlad®r e of
benzene; toluene; xylene, for exanple o-xylene or a mxture of xylenes; and
napht hal enel® Pr eftt &bey olehenis Rarbierhelr bearbmriiedbeteéhd. WO 02/ 064707
PCT/ EP02/ 01702 - dofpol3 AU, ZORgpiU&qlg;Dhaaneﬁéyoopft_ﬁé%ﬂarfaﬁ@@epopéi%‘d ns to .
the aromatic hydrocarbons nmay be sel écted froma w de range. .
present in the branched olefin composition is in the

range of from 1 to 50% mole relative to the total number
of moles of olefins and paraffins present, more typically
15 in the range of from 5 to 30% mole, in particular from 10
to 20% mole, on the same basis. Typically quantity of
the paraffinic portion present in the branched olefin
composition is in the range of from 50 to 99% mole
relative to the total number of moles of olefins and
20 paraffins present, more typically in the range of from 70
to 95% mole, in particular from 80 to 90% mole, on the
same basis.
The preparation of branched alkyl aromatic ' ff*
hydrocarbons by contacting the branched olefins with the
25 aromatic hydrocarbon may be performed under a 1arge
variety of alkylating conditions. Preferably, the said .
alkylation leads to monoalkylation, and only to a lesser
degree to dialkylation or higher alkylation, if any.
The aromatic hydrocarbon applicable in the
30 alkylation may be one or more of benzene; toluene;
xylene, for example o-xylene or a mixture of xylenes; and
naphthalene. Preferabiy, the aromatic hydrocarbon is

benzene.



In order to favor nonoal kylation, this nolar ratio is suitably at |east

0.5, preferably at least 1, in 5 particular at least 1.5. In practice this
nolar ratio is frequently less than 1000, nore frequently |ess-than 100 The
sai d al kyl aVPIF%%4Y” or may not be carried out in the preseReEHEBI2ZY72 qui d
diluent. Suitable diluents are, 10 for exanple, paraffin mxtures of a
suitabl e boiling range, such as the paraffizns whi ch were ndth cAli/€60%d i n

t he dehydrogenati on and which were not renoved fromthe dehydrogenation

product. An excess of \E,ﬁl?gﬂgfrray 4G o MQEQQ%W%QMO%B% @?qjh[euent. 15 The

al kyl ati on catal yst, e applie be selected tor exanple from
a large range of. azewlatiicchydydgdpanen meut be ystlectied drderatwideavaange .

monoal kylation, 41 J.3.Bref efar\ﬁ% %%%ﬁﬁ?l%@%&,t ekl Kﬁhé‘g o Gatal ysts
have pore size dinensions in the range o rom4 to 9 A 20 nore preferably
from5 to 8 A ancsuiosiblyr et eleddty Of.5Qmprbféraloly’ aA, leasthg, uirder st andi ng

t hat when the pores hav an_elliptical shape, the |arger pore size

di mensi on i thepa}ﬁtr?'érﬁgf’uo'naﬁo kgsho s'lsderglg.prmcglﬁoer etgélsz[go%alrr’rerﬁélt?ns of
zeol i tes has beenispReigheatly né¥sMtMancnoand mdid Fredueanly” Wdsaxtein Zeolite
Structure Types",_ 2"d revised edition (1987), published by the Structure
Commi ssi on of thE’dnternational Zeolite Association. Suitable zeolitic

al kyl ation catal ysts ame zgodidBs/ldtiesi Ah¢ bormaselctcbedcatfivn 2o iie Y
and zeolites ZSM5 and ZSM 11. 30 Preferably the zeolitic al kyl ation

catal ysts are zeof}s &FeseRCacPHi FihdsELateRl f rBmtRbtgefi teentans.

ZSM 12, ZSM 20, pbf re8lainb®e, OSAEA £ fiid GrikRdreanst idqisttﬁ-tabﬁérbbﬂlﬂr? ly
preferred zeolitic al kylation catalysts are WO 02/ 064707 PCT/ EPOZ/ 01702 15
AUG-2005 - 18 thean3sl isteB api e mar@fidnREShyebIva®e SOtuEPTYer tgheln

i ncl udi ng iSOtypiEhér&EH§H955e§$Eﬂ£{QQﬁﬁwﬁqﬁﬁ ferNESRY Adved from the

dehydrogenation product. BAn excess of the aromatic
hydrocarbon may act as a diluent.

15 ' The alkylation catalyst, which may be applied, may
be selected for example from a large range of zeolitic
alkylation catalysts. In order to favour monoalkylation,
it is preferred that the zeolitic alkylation catalysts
have pore size dimensions in the range of from 4 to 9 A,

20 more preferably from 5.to 8 A and most preferably from
5.5 to 7 A, on the understanding that when the pores have
an elliptical shape, the larger pore size dimension is
the dimension to be considered. The pore size dimensions
of zeolites has been specified in W M Meier and D H

25 Olson, “Atlas of Zeolite Structure Types”, 2" revised
edition (1987), published by the Structure Commission of
the International Zeolite Association. Suitable zeolitic
alkylation catalysts are zeolites in acidic form selected
from zeolite Y and zeolites ZSM-5 and ZSM-11.

30 Preferably the zeolitic alkylation catalysts are zeolites
in acidic form selected from mordenite, ZSM-4, ZSM-12,
ZSM-20, offretite, gemelihite and cancrinite.

Particularly preferred zeolitic alkylation catalysts afe



gottardiite, as disclosed in US-A-6111158. The zeolites which have an NES
zeolite structure type give, 5 advantageously, a high selectivity to

2- aryl - al keyge®/oesFotir t her exanpl es of suitable zeolitic al kyatgmpocseal yst
have been given in WO A-99/05082. Suitably, the zeolitic al kylph’y@nmt al yst
has a nolar ratio of Si to Al of at least_5:1 and suitably at - t
500:1, in particular at nost 100:1. In pérf' cul ar when the zeolitic

al kyl ation catalyst is of the NES zeolite structure type, the nolar ratio
of Si to Al is phefeeebites whigd RayRbMNES gerditer stucturensype.
preferably from meiuapngoiisﬂottyghgeﬁ?ﬁéwmé 1@ Qe Bk ek Osdoh Als Mu-BHeaggol itic

al kyl ation catal yst is neant . nmolar ratio of the Si O4 tetrahedra
to the Al04 . teacrbaediite.i ag. diRelésedeipE-Bi-FAL1ADE ar . TheatdeplitThe

liti | kyl at i Q¢ I ti f th
zeol 1 t1c al kyl at LAlf %Saﬁuoﬁgé‘. g%S%tf’{]@bé%uaétureegﬁeg?P\%{ 'on ot the

cationic sites occupie er than alk kal i ne earth
met al i ons. 5 Suchadepheagempuslons acbugll el eortd vort ynope 2satgktalkamesm t he

group of for exanple, amoni hydr ogen .and rar.e, eart In. a preferred
a0k ment t he o BUFEREE S e e CenrarS PR by amdh ParsilRE

hydrogen form i haveZbeatidglivenf dhnWorR- pfddoad.ar conpletely in the hydrogen
form Suitably at least.1Q% preferably at l.east 50% npore preferably at

| east 90% of the cati 8}\}%3%]1?3‘[%5 s ZEBQC/EPpcf @&%@‘W&Poﬁ%ﬁ#%ﬁghalsn ®racti ce,
frequently at masla®9%ati®rsr foiequent | ¢f ait Maslst95% 0hnd hewaibigniae 30
sites is occupied bg hxdroge_n lons. This is generaII% acconpl i shed by
exchange ofl% he &°REI PO%etalil HFTEACU LRt He ™I 09 1a hi®r GURT

precursors, e.g. wABRDEheNzed DitSic Whkglatdo caliydt iianoyi ehdwishe hydrogen
form WD 02/064707. PCT/ EP02/01702 - 19 15 AUG 2005 It is preferred that the

zeolitic al kyl at iZR11E&t BFYRITYTE §¥RE. | HhprAT FEtHCcBfpPt sFAP¥ 3 exanpl e
at : preferably in the range of from 5:1 to 25:1, more .

preferably from 10:1 to 20:1. The molar ratio of Si to

15 Al of the zeolitic alkylation catalyst is meant to be the
molar ratio of the SiO, tetrahedra to the AlOo, .
tetrahedfa, i.e. the framework Si/Al molar. ratio.

The zeolitic alkyiation catalyst has preferably at
least a portion of the cationic sites occupied by ions

20 other than alkali or alkaline earth metal ions. Such -
replacing ions could be one or more selected from the
group of for example ammonium, hydrogen and rare earth.
In a preferred embodiment the zeolitic alkylation
catalyst is at least partly in the hydrogen form, i.e.

25 acidic form, in particular completely in the hydrogen
form. Suitably at least 10%, preferably at least 50%,
more preferably at leést 90% of the cationic sites is
occupied by hydrogen ions. 1In practice, frequently at
most 99%, more freduently at most 95% of the cationic

30 sites is occupied by hydrogen ions. This is generally
accomplished by exchange of the alkali metal ion or
another ion for a hydrogen ion precursors, e.g. ammonium

ions, which upon calcination yields the hydrogen form.



|l east 1 %, typically at least 50 %w, preferably at |east 90 %wv of the
zeolitic alkylation catalyst. A 5 conventional binder may be present in the
pel lets. wWeet/né47¢onventi onal bi nders may be inorgani ¢ natRCT/EP&/01762uch as

clay, silica and/or netal oxides. The zeolitic alkylation catgl y be
conpounded with other materials, such as_pgyqus matrix mat efia&égihgém

exanple, 10 alumna, silica/alumna, silical/mgnesia, silica/zirconia and
silicaltitania, silical/alumnalthoyi nd. sili al um.nal zi rconi a.
Processes for treat rréﬁt 8fPtH erzreeé:{ i':?‘lag gPEy?%@ia’JD ¢ EAXLFELODr of
precursors ther eeft 19 spr epatsedniragieluetlbofardanr iditigz €oki ekampld\dtat i on

catal yst are given in WO A-99/ 050812. Ex%errgl es_of such treatnents are ion
exchange reacti ol@stddallini WRIGH 1% 2danfAgt &I B n&bedfraPhy a2t 1535t

hydrogen or in agyiReldr 988, -8 i iaM&lyh80iod NeaZBGHdtt.i caal kyl ation
catalyst is suitably applied 20 in a quantity of fromO0.5 to 100%w,
pref erably ¥rom aonvsntignag, bigdex My £ PResSoRY git ¥ PEa1BE&nched ol ef i ns

applied. The prepagahi Q;en%néimhecﬁr@%lﬁl may P&t i for JAAIORat BeNS DY

contacting the branched olefins wth the 25 aromatic hydrocarbon nmay be
per formed under sudlylas cAgycodtl iGpmnd/prometal ewekdas.on Thenpeebities

sel ected from .ran . r |.0 a4 L.t abl sel ect ed
"S5 A R VA RohpRRtal Wit BeBll 20

in the range of t sul y 1n the range of from 100C
to 2500C. 30 Wrkatwgrigflst heuahkys$ sporymsr gatrivnmateatialess  nkprbexampglonpl i shed

by net hods,known_jn the art. l e,. i t al yst. . renoved
fromthe rtlad;cti o%i%nlxrf ur e1&6§§?z§}1§1ﬁﬁg{$0%1%?%2%#%%%&,[ i%f\lsc%%ég%?%l
hydr ocar bons, Woaf2/£i04¢a7 t PCIn EP) X 01it@7 aluddnaAthddtia 2005 f or exanpl e

lrorggngge(rje(r)rlme/;ijnEg;!lifl{wé/a/%)i%[eﬁga?;i{,génailge_ aromati ¢ hydrocarbons or paraffins,

Processes for treatment of the zeolitic alkylation
catalyst or of precursors thereof to prepare an active
15 form of the zeolitic alkylation catalyst are given in
WO-A-99/05082. Examples of such treatments are ion
exchange reactions, dealumination, stéaming, calcination
in air, in hydrogen or in an inert gas, and activation.
The zeolitic alkylation catalyst is suitably applied
20 in a quantity of from 0.5 to 100%w, preferably from 1 to
50 %w, relative to the weight of the branched olefins
applied. '
The preparation of branched alkyl aromatic
hydrocarbons by contacting the branched olefins with the
25 aromatic hydrocarbon may be performed under alkylating
conditions involving reaction temperatures selected from
a large range. The reaction temperature is suitably

selected in the range of from 30°C to 300 C, more

suitably in the range of from 100°C to 250°C.

30 Work-up of the alkylation reaction mixture may be
accomplished by methods known in the art. For example, a
solid catalyst may be removed from the reaction mixture

by filtration or centrifugation. Unreacted hydrocarbons,



distillation. The general class of branched al kyl aromatic 5 conpounds which
may be made in accordance with this invention can be characteri_sed by the
chem cal f ~» A, wherein R represents a radical deriv

branched oﬁgg}d%@sg?gcor ding to this invention by the addition t erel?é}eof a
hydrogen atom which branched 10 ol efins have a carbon nunmbEf -AYGt2065r ange
of from7 to 35, in particular from7 to-1® -nore in particular from 10 to
18, nost in particular from1ll to 14; and A represents an aromatic

hydr ocar byl radi cir, exampaétbrindied alplienyl &agi eadesslfThacthxanched al kyl

aromati c conmpounds of this _.invention nmay be_sul phonat ed. by an t hod of
sul phonati on whi c,arf"i“?tl%ﬁo%d’fﬁcatﬁémﬁ'r £r ’éﬁﬁ?é‘égofmaé’ugﬁ rﬁﬁ'ﬂ%ﬁ?’f ncl ude
sul phonati on usi ngistyhphldibe. aci d, chl orosul phonic acid, ol eum or sul phur

trioxide. Details 20 of a preferred sul phonati on_method, which involves
using an air/sul phur Tei 8xNeE hisdadse OfaPEaRABGA F1om aUSMALrig27342. Any

conveni ent wor k- upynRiuded WBYchanBMOMadeaihebccd®arid RAeRALHOY. The
sul phonation reaction mxture may 25 be neutralised with a_base to formthe

(branched al kyl ) ampMentfiigrofar ¢ rehar@cterisef By stre chamicadl éorpakeRare
the hydroxi des of, alkal i égfﬁz}épmrﬁlgg Egtg%cggr(?&mdalﬁbma?geamm um

hydr oxi des, whi ch ‘provi cation M of e salts as specified below 30
The general cl assominqhedanttginaldgdoraliyigs 6bphbhat Brxventtiionh byayh®e nmade in

cocordance U USRI AT DS, RUBGRR! SEUT Lo Seatigcel (o o
Q2/ 064707 POT/ EPO&lléﬂimZhiﬁeA&J&m nupberolief the maopy d:ifngrbm Thts
 nvent i on by the addif]on. thergto.of 3 udigeenoatom whigh.fuanehsd

10 to 18, most in particular from 11 to 14; and A

represents an aromatic hydrocarbyl radical, in particular

a phenyl radical.

15 The branched alkyl aromatic compounds of this
invention may be sulphonated by any method of
sulphonation which is known in the art. Examples of such
methods include sulphonation using sulphuric acid,
chlorosulphonic acid, oleum or sulphur trioxide. Details

20 of a preferred sulphonation method, which involves using
an air/sulphur trioxide mixture, are known £rom
US-A-3427342.

Any convenient work-up method may be employed after
the sulphonation. The sulphonation reaction mixture may

25 be neutralised with a base to form the (brénched-
alkyl)arylsulphonate in the form of a salt. Suitable
bases are the hydroxides of alkali metals and alkaline
earth metals; and ammonium hydroxides, which provide the
cation M of the salts as specified below.

30 The general class of (branched-alkyl)arylsulphonatés

which may be made in accordance with this invention can

be characterised by the chemical formula (R-A’-SO3)pM,

wherein R represents a radical derived from the branched



carbon nunmber in the range of from7 to 35, in particular from7 to 18,
nore in particular from10 to 18, nost in 5 particular from1ll to 14; A

repr esent swao oh/asategnt aromati ¢ hydrocarbyl radical, in parRCERRO1A2
phenylene radical; Mis a cation selected froman al kal i @Gi Z@ an
al kaline earth netal ion, an amoniumion, ,and m xtures th ) é nis a

nunber depending on the 10 valency of the cation(s) M such that the total
el ectrical charge_is,zero. The anmoni um i on maé be. derived froman organic

R

am ne having 1, 218f1B° AGARAINIyFEupRY St TG D PoP¥hELRI 39T P at om

Sui tabl e anmoni URhetkORS ¥ & FKiarveen &Osh MoERNhaRaAhcABE NEL e Hirkt hARel aam ne
15 and triethanol amne. It is preferred that the amonium ion is of the
formul a NH4' . | nCRFEPRIPEPSMMHFditRENTANIE efireferdt $°pdP ass? RALSE CHRdFesi um

as potassiumiong,can; @ ot &drae iwabere Salthi lerw @b tdeid braehed
al kyl ) aryl sul phonat es and nmagnesi um can pronote their 20 performance in

soft water.35The Perahewkar didom Ndr fosif phohaiepregensst andivalinth can be
made I n accor dangeohhthe Wy ddAEnh! eaiEn DAL ;281901 idHARALN @ W de
I“‘ncl udi n 0

vari ety of applications, det er gent mul at i ons suc s granul ar
| aundry 25 det ergdatalorMnisata orsiohi gelecteaurfdiop dat eliyaht mefterlmiloat i ons,

liquid di shwashi ng Q‘fkgipﬁé‘tea&%ﬁ%‘eﬁ%&o?&, .aafp%nim%n%%cﬁhkaﬂ%od‘s
formul ati ons such as general purpose cleahing agents, I'Tquid soaps,
shanpoos and | i quidtusesuwherwpcigerngd n30s T enyireandependliky| 9rargHesul phonat e
surfactants find arti cu%

r, use i.n _detergent .formulatiops pecifically
| aundry det'cgrgentv orfl & ?to}hes.cafﬁé3§’gs§ oé‘fru?‘éﬁ}l %ﬁ‘%léa%é‘eggﬂfé?gl ly conprised
of a number of celpenents)l desidieds\\Refd/ 06HYD ArRCHibRO260IMHY be 22 15 AUG

2005 the (branchegd-al k Igar | sul phonat e surfa}gt ants . thensel ves: ot her
surfactants of tﬁlgrilgﬁgc r?%rﬁrb r(’g,anlc amine having 1, 2 or 3 organic

groups attached to the nitrogen atom. Suitable ammonium
ions are derived from monoethanol amine, diethanol amine

15 and triethanol amine. It is preferred that-the ammonium
ion is of the formula NH,*. In preferred embodiments M
represents potassium or magnesium, as potassium ions can
promote the water solubility of the (branched-
alkyl)arylsulphonates and magnesium can promote their

20 performance in soft water.

The (branched-alkyl)arylsulphonate surfactants which
can be made in accordance with this invention may be used
as surfactants in a wide variety of applications,
including detergent formulations such as granular laundry

25 detergent formulations, liquid laundry detergent
formulations, liquid dishwashing detergent.formulations;
and in miscellaneous formulations such as general purpose
cleaning agents, liquid soaps, shampoos and liquid
'scouring agents. |

30 The (branched-alkyl)arylsulphonate surfactants find
particular use in detergent formulations, specifically
laundry detergent formulations. These formulations are

generally comprised of a number of components, besides



anphoteric or cationic type, builders, cobuilders, bleaching agents and
their activators, foamcontrolling 5 agents, enzynes, anti-greying agents,
optical brighteners, and stabilisers. The present liquid | aundry detergent
f or mul at i ow® o2ray7ozonpri se the same conponents as the granwcarepozommds y
detergent fornulations, but they generally contain less to 3f t he inorganic
bui | der conponent. Hydrotropes may be present in the Ilqui AHGeﬂ@&nt
formul ati ons. General purpose cleaning agénts nay conprise other
surfactants, builders, foam control agents, hydrotropes and solubiliser
al cohol s. 15 ThetkﬁekRﬁ%PCPGQnﬁl%H1kﬁﬁ¥¥ﬁ%}P58H? ?rFfFﬁ%ﬁRﬁ?ténDunt of the

bui | der and cobuij e 1GREN0BERES ., saznfaamau@gsoyptﬁ@ i ebgiably between
5 and 35w¥% based on the weight of the fornulation, to intensify the

cl eani ng acti on. amnbaﬁﬁmlésoéfcébhﬂﬁﬂF|QM@ﬁgahPé1@@¥$de¢QbQﬂ¥§e§Hosphates 20
pol yphosphat es, dﬁéﬂaaéﬂl 'c_TFtaglanEQr%? atflf‘e'i’r Skl gL 655 a”fjoaté@o?@%f?infxa”pl €s
er oxy a

of organic buil S are I'ycar ates, am nocar boxyl ates suc
ethylenediaﬁinot@g¢m§§xﬂammegesnlthifﬂnéya@etages;s,hgmhxneﬁcarboxylates,

citrates, suc0|ngt %u%QPI%Ub§£dt§k§%’ A gnd unsubstituted al kanedi - and
polycarboxyllc act & - RiGt het type<% ﬁnulder useful in granular Iaundry
and built liquid | aurd pregent s1idunid lemsld\t&r deuergsmnbsﬁmtulathyns

wat er -i nsol ubl e naterials_mh h ar e capabl e redu0| ter hardness
e.g. by ion exch3Wye B P5c §e§am?r1#§B9ﬁ EﬁFa St hie c%#%ﬂdl? W@

al um nosi | i cat esdekéydhta s cewiBaBi e®/ IB@S thakeg¥Réyalligeddttafiar 1ébss

pur pose. WD 02/ 064707 PCT/ EP02/01702. 15 AUG 2005 - 23_. The present

formul ati of® may®hl € SRAESRRLCpRY RO FRIRORERR - & BY SR IRFSaPRYoR® such as
perborates, pergaédonaties theel $4h P ade rdfehtOEganhta PESOXY Releds

purpose cleaning agents may comprise other surfactants,
builders, foam control agents, hydrotropes and
solubiliser alcohols.

15 The present formulations may contain a large amount
of the builder and cobuilder components, in amounts up to
90w%, preferably between 5 and 35w%, based on the weight
of the formulation, to intensify the cleaning action.
Examples of common inorganic builders are phosphates,

20 polyphosphates, alkali metal carbonates, silicates and
sulphates. Examples of organic builders are
polycarboxylates, aminocarboxylates such as
ethylenediaminotetraacetates, nitrilotriacetates,
hydroxycarboxylates, citrates, succinates and substituted

25 and unsubstituted alkanedi- and polycarboxylic acids.
Another type of builder, useful in granular laundry and
built liquid laundry agents, includes various
substantially water-insoluble materials which are capable
of reducing the water hardness e.g. by ion exchange

30 processes. In particular the complex sodium
alumincsilicates, known as type A zeolites, are very

useful for this purpose.

£



—

Formul ati ons contai ni ng perconpounds may al so contain 5 stabilising agents,
such as magnesium silicate, sodium ethylenedi am netetraacetate—or sodi um
salts of pNEEPHWATZ acids. In addition, bleach acti vat ors PﬁﬁiEP@é’OU%d to

increase the efficiency of the inorganic persalts at z«?@ g{p
tenperatures. Parti cul arIy useful for thi.s30. purpose are sub tuted
carboxylic acid am des tetraacetyl et hyl enedi am ne, substituted

car boxylic acids, gyd fg@})&l Xy RENZENSU S’O%%gafqggtéﬂgl untyanani de.

Exanpl es of sui tabl e ropl c substances ar netal salts of
benzene, tol uene perdoxybemds Jy&tskulaphd)ﬁachmg et ignkabhcheaslpegdlorates, f orm ¢

acid, citric and succ nic acid F E netal chl ori.des, _urea, nono-, di -,

and triethanol amff&c? %?r% Ty BART and éﬂrgoﬁof:sp%%xy deids.

et hanol , . i sopr opmhulﬂanmas m'orpmllyxehbyﬁarm:mp@lwml saynaheprapitkéne gl ycol

and et heral cohol s. g) es of foam control qents qre hi gh | ecul ar
wei ght fatty aci F8 éﬂ)é“‘ggraa?%tﬁ’ ¢ SHGBr 5t JAFBTE W §1 L EFFF o °OdHPai ni ng

de-foaners. |In paithyg¢ehadifyilicydtehbeetsid idia fpaitunCkastar6f ¢hosphentcf oam
control agents in these laundry detergent faornul ations. 25 Exanpl es of

known enzynmes whidddgr eIRf3ALEGIRRj RIERED "‘f%ﬁ}ﬁ’wr&ef“é?’g’éﬁtusred’r ﬁ'ﬁ’l ations are

protease, anyl asemidaski PasefIAkBEPNEL dre Gindyahdct Eer@anzegr%% whi ch have
their optimum performance at the design conditions of t washi ng and

cl eani ng agent. ?P(PWRrI HP@BIMW%FWFEW edriculiirdenerel vy éOrdéélélsl bed in

the literatyre. \% he L@yngwse/m%agcaémgm &l 108 ahi@edlerd yatives of
di am nosti | bene lr6)2/ 064707 - 24 PCI/EP02/ 01702 15 AUG 2005 disul phonat es

and substituted disfirpagebypeldrydenaddampaet i sulsiguted casbexylds asidgr eyi ng
agents, water SOléua.e1§Bhgﬂnykfgeﬁyénesulphonate and sodiumcyanamide.

Examples of suitable hydrotropic substances are
alkali metal salts of benzene, toluene and xylene

15 sulphonic acids; alkali metal salts of formic acid,
citric and succinic .acid, alkali metal chlorides, urea,
mono-, di-, and triethanolamine. Examples of solubiliser
alcohols are ethanol, .isopropanol, mono- or polyethylene
glycols, monopropylene glycol and etheralcohols.

20 Examples of foam control agents are high molecular
weight fatty acid soaps, paraffinic hydrocarbons, and
silicon containing de-foamers. In particular hydrophobic
silica particles are efficient foam control agents in
these laundry detergent formulations.

25 Examples of known enzymes which are effective in the
laundry detergent formulations are protease, amylase and
lipase. Preference is given to the enzymes which have
their optimum performance at the design conditions of the
washing and cleaning agent.

30 A large number of fluorescent whiteners are
described in the literature. For the laundry washing

formulations, the derivatives of diaminostilbene



organi c nature are preferably used. Exanples are water 5 sol uble pol yanionic
pol ynmers such as polyners and copolyners of acrylic and mal ei ¢ aci d,

cellul ose derivatives such as carboxynethyl cellul ose nethyl- and

hydr oxyet hwael/déytoose. The (hranched- al kyl ) aryl sul phonat e srRCTH/ERRANTE Whi ch
10 can be made in accordance with this invention may al so gwgt mgousl y be
used in personal care products, in enhan_ce?q oil recovery A a ns and
for the renoval of oil spillage off-shore®and on inland water-ways, canals
and | akes. 15 The fornul ations according to_ the invention typically

conpri se one or firdlPheRrRteDAIvhanbstifgred | dk3QHod PipRenkd] 2ffce of liquid
detergent fornmul 34:@R8ubsr1y YRS .an inert solvent or diluent, nost
commonly water. Powdered or granul ar detergent formulations 20 typically
contain quantities of ABnantidyeyisg @geshsr i edteFpiiubdies coddoidedthamei n,

the average numbes-f;RrARCHES AR o/BLeGHLE w UMt hetapALl Gul A df the

type and position ranchi ng and the content of quaternary aliphatic
carbon 25 atons swlabde delyawibniv pelxneBd49960h aal ndlayeasean@t er m ned by

t he nmet hods as desgri Ln_LUS- A- 584996Q- t he. fur | ytical
met hods and t he t°2° tOI%gﬁgd%p %‘Fﬁl\@iglsc %ggc?lé%égci%&és- Eegégféggg Unl ess.
speci fied ot her wdasivhhéveswsuah ectlcrbagygat hy BOce¥ lgdinse aenpplhdand

menti oned herein have typjcall t nost 40 carbon atons, nore typically at
nost 20 car bon atkﬁ’?%r,oxyigﬁhﬁg???%‘g]l%sre'at nost 10 carbon atonms, nore in

particular at nost 6Thar hbhamtlosds-alkydaakel salphotise ana fdeearts twh D
02/ 064707 PCT/ EPO2/ 01702 - 25 15 AUG 2005 be compounds which conpri se
carbon at on¥® and FRAPSgEAIE at BRCTFIAREEr Wbl ekt B st VAT 19Po lIpY Gt 180

I ow- ol ecul ar - wedghintageans Ly COEMMEHIS ndpes s8Rkl | 8t dIGRrdaRly BRT n and 0
enhanced oil recovery applications and for the removal of o
0il spillage off-shore and on inland water-ways, canals
and lakes.

15 The formulations according to the invention
typically comprise one or more inert components. For
instance, the balance of liquid detergent formulations is
typically an inert solvent or diluent, most commonly
water. Powdered or granular detergent formulations

20 typically contain quantities of inert filler or carrier
materials.

As used herein, the average number of branches per

molecule, further particulars of the type and position of s

branching and the content of quaternary aliphatic carbon
25 atoms are as defined in US-A-5849960 and they are

determined by the methods as described in US-A-5849960.

Also the further analytical methods and the test methods

are as described in US-A-5849960.

Unless specified otherwise, the low-molecular weight

30 organic compounds mentioned herein have typically at most

40 carbon atoms, more typically at most 20 carbon atoms,

in particular at most 10 carbon atoms, more in particular

at most 6 carbon atoms. Organic compounds are deemed to



enzynes. 5 As defined herein, ranges for nunbers of carbon atons (i.e.
carbon nunber) include the nunbers specified for the limts of~the ranges.
Nurmber of ¥4 Hons as defined herein include the car bd¢T&¥IHE17A2 ong t he
carbon backbones, as well as branching carbon atons, if af%. a&ﬁg
following exanple will illustrate the natuge .of the inven ioA i ut its
scope. Exanple 1 (prophetic) A Fischer Tropsch hydrocarbon m xture of |inear

paraf fins having,at &?oﬁ{-nd% Eggncg‘;‘%e fcgéggﬁrat]:ém O%gidir &}g,g%nm nor

guantity of oxygenate S subjecte to conditions o cra ng and.

hydr oi someri sat i eholy ircdrtedet medethieshydriheagbonpndkt Lvw-molierullhe presence

of hydrogen, wt Qiahé)al | adi.um on &i;l&%a' al um a.cag&égst S};mo. 5% _Pd, 55%w
2)5a i S

A1208, 45%v Si PSRTECatars FE508End 5t VS FYTE 6P9%6000 kPa

a (60 bara), appkykypgesa |iquid hourly space velocity of 0.5 1/1/h and a

hydrogen to wax feed ratio.of 400 N./I (liquid volunes at _20C, "N " refers
to the gas vol une at ]&ﬁ:é%ﬁl% efflﬁaré"’)rfg 5¥?ﬁenu‘qgers of carbon

hydr ocr acki ng/ hydeeinsoersd Saardanphodbet) Sincdade thefl hambéxnaipr@dibyed
distillation and by se%ar ation over a nolecular sieve zeglite 5A such that

an i sopar af fi ni c F¥opostiMigF i°f 5BEafIRIFSehi FHTEERsPEt 2RO AHRERe@Sand

l'inear paraffinsd8ayhéd welfdmPARcNIUABEfhé NedrtRnl aRBRAs 0h 188 frHamchepba 15.
The average nunber of branches is 1.9 per paraffin nolecule. The nunber of

methyl branches P3ckbopedf ashesldt aF PAMEHNG CBERRENBEOThethdfer of et hyl
WO 02/ 06470, PCT/ EPO21Qd 7RA 1o @kadd V€ 4ia 1t HE 108k 98t e 100 MK t23@5 kT anches

is 15% of the total nunber of branches. The quantity of branched paraffins
present in the thgpaneentiin wdheosi LFdnSs¥Parore than 96%y, and the

quantity of i ”e%fxaRﬁi@fIi BrdpieiqRy in the isoparaffinic
A Fiséher Tropsch hydrocarbon mixture of linear
paraffins having at least 5 carbon atoms, further
15 comprising a minor quantity of oxygenates, is subjected
to conditions of hydrocracking and. hydroisomerisation by
contacting the hydrocarbon mixture, in the presence of
hydrogen, with a palladium on silica-dlumina catalyst

(0.5%w Pd, 55%w Al;03, 45%w SiOp) at a temperature of

20 350°C and at a pressure of 6000 kPa a (60 bara), applying
' a liquid hourly space velocity of 0.5 1/1/h and a

hydrogen to wax feed ratio of 400 N1/l (liquid volumes at
20°C, “N1” refers to the gas volume at 0°C, 100 kPa
(1 bar)) . |

25 The hydrocracking/hydroisomerisation product stream
is fractionated by distillation and by separation over a
molecular sieve zeolite 5A such that an isoparaffinic
composition is obtained which consists of branched and
linear paraffins having a carbon number in the range of

30 from 10 to 15. The average numbexr of branches is 1.9 per
paraffin molecule. The number of methyl branches is 60%

of the total number of branches. The number of ethyl



5 conposition is |less than 4%v, based on the weight of the isoparaffinic
conposition. The isoparaffinic conposition is subjected to conditions of
dehydr ogengig @neslpo7cont acting the isoparaffinic conpositi gor/Erezioimm?
presence of hydrogen, 10 with a platinumon gamua al um na catal yst (0. 5%w
platinun) at a tenperature of 490C and at a pressure of 250 & &2&1@55
bara), applying in the feed a hydrogen/ p'alzgffi ns nolar ratio of 4. The
residence tinme of the isoparaffinic conposition is controlled such that 15
t he conversion i bragoheThis ddthy @fofhaattenl prusheat ofi brangees ondibed by

separation over @Iuggggﬁn@{ brg@gﬂgggggraztgfﬂgsri?gésgr&r g8 dhe olefin fraction

Is 20 al kylating ‘conditions, at a 2 ve zeolite SA to renove
ol efin fraction iisopbtraffigdic ccopeosétiontis ercedamndékw, nohdrtheat i o of

benzene to the ol efinps, of ..al.a resen o] n i di ¢
mor deni te of 1908“&R lltﬂ ?ﬁglm%gtrapéggpiﬂnﬁat%rﬁeasrﬁ%ltt énogﬁgfifﬁ%a%%ef%nﬁc
fraction. is isolcatmpdsaniopuirs flieed bilanvétat idasebrponbet sebyhtThes ithed at ed,

purified al kyl ati,on IE_)lroggcti sulﬂghgg Eed by a known nethod. Exanple 2
(prophetic) The aFR¥FER Bt S 'P¥ration and renoving the

distillation. .is thenThe isoparaffinic composition is subjected to

conditions of dehydrogenation by contacting the
isoparaffinic composition, in the presence of hydrogen,

10 with a platinum on gamma alumina catalyst (0.5%w
platinum) at a temperatﬁre of 490°C and at a pressure of fn
250 kPa a (2.5 bara), applying in the feed a _
hydrogen/paraffins molar ratio of 4. The residence time
of the isoparaffinic composition is controlled such that

15 the conversion is 15%.

The dehydrogenation product ‘is fractionated by
sepération over a molecular sieve zeolite 5A to remove
paraffins. A paraffin free olefin fraction is obtained.

The olefin fraction is reacted with benzene under

20 alkylating conditions, at a molar ratio of benzene to the
olefins of 20, at a temperature of 190°C and in the
presencé of an acidic mordenite catalyst in a quantity of
15%w relative to the weight of the olefin fraction.

The alkylation product is isolated and purified by

25 filtration and removing the volatile components by
distillation. _

The isolated, purified alkylation product is then
sulphonated by a known method.

Example 2 (prophetic) _

30 The procedure of example 1 is repeated, except that
the separation over a molecular sieve is omitted, and
that the quantity of branched paraffins present in the

isoparaffinic composition obtained is 70%w and the



30 The procedure of exanple 1 is repeated, except that the separation over
a nolecular sieve is omtted, and that the quantity of branched-paraffins
present i nwW®e20u¥Gpar af finic conposition obtained is 70%vEGTIERIBOIIND

02/ 064707 PCT/ EPO2/01702 - 27 15 AUG 2005 quantity of |inear paraffins
present in the isoparaffinic conposition ghtained is 30%w, {Bagagg most he
wei ght of the isoparaffinic conposition, and in the isoparaffinic
conposition obtained the av rage nunber _of branches.is 5 1.3 per paraffin
mol 6cul e, I'n o hERABSHEELS LHETAF Bpa? B 1P SEREOLT (1 SSOPATSERARESt ed i n
exanple 1. Exanpbspss{pi&phpthehedhes prosedvageal osxawe | ihhts ofeprat ed,
except that the Fischer Tropsch hydrocarbon m xture consists 10 essentially
of a wax of |inedfFoparaffinic KFRPPAGLEIOTed 130tREr BRPPAHAF RN ifhe

i soparaf finic coppasbtiOibPiirbAgdd tie MverageMhhbe s 0BP A dricdRsagsspeci fied
in exanple 1. Exanple 4 (prophetic) The procedure of exanple 3 is repeated,
except thats 15 £hd B@banaaalta}fégnoveieauhﬁi ecl &therederectphita ed, and that
the quantity of QE@BQP@&%@%ﬁPés@E%Enﬁs Iy tiﬁﬁich@@@a{r@féiéﬂlpﬁe(:?rmos' tion
obtained is 90%v and the quantity of linear paraffins present in the

i soparaffinic cErpopleidnimiseietéd)is 10%v, based on the weight of the 20

i soparaffinic conposity I e.l f f.i_ni sity 0 Lned the
aver age nunber of bra#éﬁe r‘?és.é%uf@?Ege?k%g%% ﬁsngggggf%&) I%#‘%ﬁ%e?kg‘s:pects
the isoparaffinitbecBiposer irepsshabydndeadiced mirtexampdmsilsts Exanpl es 5-8
(prophet| ¢),025 The proceys o5 af Wexampl efodsst LS ckeRea) ofl gxeph o Lhat in
each case the isopara RS conmpositiron obtai fed - consi &1 s 01 branened and

| i near paraffi ns 3lbacangoa &asnzon Thenbsoparaffi;micargepositfiamdk}atiaeds,

instead of from1Q o.15, Jn other aspects,t hed.sepanal{ifig,Gamosi tions

Example 4 (prophetic)
-The procedure of example 3 is repeated, except that
15 the separation over a molecular sieve is omitted, and
that the quantity of branched paraffins present in the
isoparaffinic composition obtained is 90%w and the
quantity of linear paraffins present in the isoparaffinic
composition obtained is 10%w, based on the weight of the
20 isoparéffinic composition, and in the isoparaffinic
composition obtained the average number of branches is
1.7 per paraffin molecule. 1In other aspects the
isoparaffinic composition is as indicated in example 1.

Examples 5-8 (prophetic)

25 The procedures of examples 1-4 are repeated except
that in each case the isoparaffinic composition obtained
cohsists of branched and linear paraffins having a carbon
number in the range of from 10 to 14, instead of from 10
to 15. In other aspects the isoparaffinic compositions

30 obtained are as indicated in the respective example of

examples 1-4.



30 obtained are as indicated in the respective exanple of exanples 1-4. WO
02/ 064707 PCT/ EP02/ 01702 - 28 15 AUG 2005 Exanples 9-16 (prophetic) The
pr ocedur esweX 02606¢M9p| es 1-8 are repeated except that in eadiCIpERSOUOZe t he
removal of paraffins fromthe dehydrogenation product is omtted and that,
instead, 5 paraffins are renpved fromthe gékyl ation product§ AYG 2005
distillation. In each procedure a paraffin free alkylation product is

obt ai ned and subsequently _sul phonated. Exanple 17 10 C9_22 branched

paraffins producBtPPRLSSHIPrA8 (BEPRPRAF 4RI ng net hane and syn gas (H2 and CO) as

starting materials werfe hydceansekesk dXaafuesnd-orane edt¥a@kkicBst
separated by distillation, and fractions were collected. The individual

fractions were aR%dysed °6h PEOERWTh HimBEroyrt Pf ber T ¥k imBade@mokhe he
anal yses, sel eciegh dFfRfdni2R8nWeFSaltiendednti@gehinghat EhdEeti dhh@ag,

speci fication on carborm nunber distribution as_follows: <10% C10; <2% Cl14,
bal ance Cl115 C13 paerkfing aae reopyedtinam yhecalkylat pap pyqdusts) bp0 The
foll owi ng anal ytjjcal; qont aln. s, alirel Of QLPREE QD Ahut the
resulting br anchgd p%frjg%t?ion. Not e‘:e é}g;t%p%s f\eandBBg?% ?’Ee tabl e bel ow are
t he same sanpl e, allanbdtdsed papddet f s erhit diineds anSappbee®ietdit d be nore
accurate, as it | he re recent and reflects sonme 25 small inprovenents
in the anal yti Ca%é}]%?%%a(r}%éf\}er time. A sanple of Cl1-Cl13 paraffins was
dehydr ogenat ed  Bssweple al1y usi ng known dehydrogenation techniques. In

der t NVR | ysi d fi that the .dehyd ti d
not cause dhy si gni ficara2 JOCRORGER"TH e PESCRERE BV RELMT BPCCRE

resulting ol efifjg;hhend@niilel LRE RyRUIE » (1RSHee by 45 0genat & usi ng
materials were hydrocracked, producing branchéd
paraffins, separated by distillation, and fractions were
collected. The individual fractions were analysed for
15 carbon number distribution. Based on the analyses,
' selected fractions were blended together to meet the
specification on carbon.number distribution as'fgllows:

<10% Cjg; <2% Cy4; balance C;3;-C;3 (hereinafter
collectively "C;3-C33 paraffins.”)

20 The following analytical data contain structural -

. information about the resulting branched paraffin. Note:
Samples A and B in the table below are the same sample,
analysed at different times. Sample B should be more
accurate, as it is the more recent and reflects some

25 small improvements in the analytical method over time.

A sample of C;;-C;3 paraffins was dehydrogenated
essentially using‘known dehydrogenation techniques. 1In
order to run NMR analysis and éonfirm that the
dehydrogenation process does not cause any significant

30 changes in the skeletal structure of the resulting
olefin, the resulting product, was re-hydrogenated using

a commercial platinum on carbon catalyst and, the



a comercial platinumon carbon catal yst and, the WO 02/ 064707

PCT/ EP02/ 01702 - 29 15 AUG 2005 resulting product, sanple Cin_the table,
was anal ysexp otigssvog t he sane net hod as was used for sanpl espcirerndoBro2 The
results are contained in colunmm C of the first table and the first set of
NMR data. 5 SAMPLEABCControl Control 12 Ratio branched par A% iAUS 2005
1.91.81.82.62.6 to linear paraffins = Fﬁt?%'hnp .9.9.9.4.5 paraffins to
| inear paraffins = Ratio highly branched .0.9.9.1.1 paraffins to |linear
paraffins = The NvRldding amddohkonsaigcafhile Hheatyde Wasf enpivsed on

carbon chain lenggihéﬂéﬂérggﬂgiQgtﬁgﬁlaénﬁégchggngor samples A and B.

The results are contained in column C of the first table

and the first set of NMR data.

SAMPLE A B c Control Control
1 2

Ratio branched

paraffins

to linear 1.9 1.8 1.8 2.6 2.6

paraffins =

Ratio mmp

paraffins

to linear 0.9 0.9 0.9 2.4 2.5
paraffins =

Ratio highly
branched
paraffins
" to linear 1.0 0.9 0.9 0.1 0.1
paraffins = '

The NMR data and chromatographic data gave

information on carbon chain length distribution and

structure:
NMR_Branching Analysis
of Dehydrogenated Paraffins
Number of carbons in alkane chain 12 (from GC data)
Branching Index 1.1

%Overall Type of Branching

C1 (methyl) 79.3
C2 (ethyl) 19.4
C3+ (propyl+) 1.3



NMR Branchi ng Anal ysis of Dehydrogenated Paraffins Nunber of carbons in
al kane chain 12 (from GC data) Branching I ndex % verall Type of -Branchi ng
Cl (et hyl ) W ®/@2708t hyl ) 19. 4 C3+(propyl +)1.3 1.1 10 WO 02/ OB2I7BR02/01702
PCT/ EPO2/ 01702 - 30° NWMR Branching Analysis of Rehydrogenated Paraffins 15
AUG 2005 Nunmber of carbons in al kane chain %2 (from CGC dat a]5 Rugnzgesng
| ndex Overal | Type of Branching Cl(nmet hyl)% 7 C2(ethyl)21.6 C3+ propyl +)4.6
The "Al cohol End Branching Analysis (C-.1 refers to alcohol carbon)" box
describes branching in the nn?"%%ﬁrean%’s‘-nigt Aﬁéh’%’rﬁsoﬁo the | ocation of such
branches relative 5 to the al cReydxagen =0 When branching is
present next door to the al cohol car bon (C2 car bon) the NVRis able to
actual |y differ elenkan HetcREEANS ik HAkaneGhginand probyl (EFom Fyetatisd anch
types. Wien branching is on the carbon two away fromthe al cohol carbon
(C3), .10 NMR can only Br@nchingt Indee is a branch but cadmdt tell if it is
a net hyI an ethyl or a propyl or longer. By the tinme you are three bonds
away fromthe al cohol car bon¥Oovexa NV Yeen 0§t Brahthifigt here is any ki nd of
branching. So, the entry "% o0 branching or branching at is the C4+ position”
coadds |inear nolecules as weFL ésethydllecul es tWat. Thave branching 3+ bonds
away fromthe C2 (ethyl) 21.6

C3+ (propyl+) 4.6

The “Alcohol End Branching Analysis (C-1 refers to
alcohol carbon)” box describes branching in the molecule
as it pertains to the location of such branches relative

5 to the alcohol end of the molecule. When branching is
present next door to the alcohol carbon (C2 carbon), the
NMR is able to actually differentiate between, methyl,
ethyl and propyl or longer branch types. When branching
is on the carbon two away from the alcohol cérbon~(C3),

.10 NMR can only tell that there is a branch but cannot tell
if it is a methyl, an ethyl or a propyl or longer. . By’
the time you are three bonds away from the alcohol
carbon, the NMR cannot tell if there is any kind of
branching. So, the entry “%no branching or branching at

15 the C4+ position” coadds linear molecules as well as
molecules that have branching 3+ bonds away from the
alcohol carbon.

The "“%Overall Type of Branching” box gives the
amounts of Cl1 (methyl), C2 (ethyl) and C3+ (propyl or

20 longer) branches in the molecule irrespective of where
these branches might occur relative to the alcohol end.

NMR analysis of the candidate sample showed a
quaternary carbon content below 0.5%. Molecules
containing quaternary carbons are known to be difficult

25 to biodegrade. Hence, a quaternary carbon content below



al cohol carbon. The "Overall Type of Branching” box gives the amounts of C
(methyl), C2 (ethyl) and C3+ (propyl or 20 lIonger) branches in-the nol ecul e
i rrespecti WeO02/0641€F e t hese branches m ght occur rel ative tRCET/ERO2H1E3ho

end. NMR analysis of the candidate sanpl e showed a quat ¢rfailjs @88%on
content below 0.5% Mol ecules containing gyaternary carbons are known to be
difficult 25 to bi odegrade. Hence, a quaternary carbon content bel ow WO

02/ 064707 - 31 PCT/oEP02/0170€%15 AUG 200£ 0.5%ren(%ee_‘ﬁls tilgesejoqj{ateri al s very
useful and qui cket X% FBPGHE QIR "BEERPReS 1571061 1T e 2P oB_HUTHs Tescri bed
in Exanple 17, theiduequanernary carbon content of al cohol nolecules found in
a conpetitive product were neasured. The conpetitive product was a highly
met hyl branched eﬁiﬁﬂlﬂ&ﬁ-ﬁtﬁepar ed by oligonerisation of propylene foll owed

by hydrofornyl ation, ysinghtEenyesdethreBeqdeletived Nind EkahB18i oh) krEt hyl
branched al cohol. The quaternary carbon content was approxi mately O0.6.
US- A- 5112519 desciiaiErnagyi SappeRkantsst: af ha e hdcdgrubean i1 @ecyl

al cohol known forcdrelss veNplo@hdcaths ARdsARler 9eife cbRPEUL @fJONS Wwhich
does not require rapid 15 biodegradation.” Exanple 19 (prophetic) 20 The

C11- C13 par af f i nspfqdwatExasphehighly eeshly]l ebrauched alirehednpreparesd dut | i ned
Fract;on s roact o Ot b Basbehe LHASPY oy f o R Lot i ons. at & mol ar
rati o of benzene hydndfermyllefinsg., ofhizd cenvartedpsaratalediof id®®& and in the
10 highly methyl branched alcohol. The gquaternary carbon
content was approximately 0.6. US-A-5112519 describes
this product as “a highly methyl branched tridecyl
alcohol known for its use in lﬁbricants and detergent
formulations which does not require rapid
15 biodegradation.”
Example 19 (prophetic)
The C;7-C;3 paraffins from Example 17 are subjected
to the conditions outlined in Example 1 to produce a
paraffin free olefin fraction.

20 _ ' The olefin fraction is reacted with benzene under
alkylating conditions, at a molar ratio of benzene to the
olefins of 20, at a temperature of 190°C and in the
presence of an acidic mordenite catalyst in a quantity of .
15%w relative to the weight of the olefin fraction.

25 The alkylation product is isolated and purified by
filtration and removing the volatile components by
distillation. The isolated, purified alkylation product
is then sulphonated by a known method.

It is apparent that certain features of the

30 invention, which are for clarity described in the context

of separate embodiments, may also be provided in

combination in a single embodiment. Conversely, features



presence of an acidic nordenite catalyst in a quantity of 1S%v relative to
the weight of the olefin fraction. 25 The al kyl ati on product i s-isol ated and
purified bWO G2064102t i on and renovi ng the vol atil e conponentRCTAEP02/01702

distillation. The isolated, purified alkylation product is ﬁgig Sﬁkghonated
by a known nethod. It is apparent that cergain features of 4 6 enti-on,
which are for clarity described in the context of separate embodi ments, may

al so be provided t.i n COnver el
eatures wo 02/ 07 pen Lo rhosf. SEUGIRAN, Thibne PRIEHT 6 po

whi ch are descri bédgilr emleod:mrdm'xtnapfahso Qmmgir@vembddsapataneyy alrsanbe
provi ded separ at el sui t bIe sub- conbi nation. - 33 CLAIMS 15 AUG
2005 1. A proces? oFubkg%ﬁ. %&E &ﬂ%ﬁldTeflns whi ch process conpri ses -
dehydrogenating an isoparaffinic conp03|t|on conprising 0.5% or |ess
gquaternary aliphatic carbon atons over a suitable catal yst which

i soparaffinic 5 conposition has been obtai ned by hydrocracki ng and

hydr oi soneri sation.of a paraffinic wax and which isoparaffinic conposition
conprises paraffins having a carbon nunber in the range of from7 to 18, of
which paraffins at |east a portion of the nolecules is 10 branched, the
average nunber of branches per paraffin nolecule being 0.5 to 2.5 and the
branchi ng conprising nethyl and optionally ethyl branches, said branched

ol efins conprising 0.5%or |ess quaternary aliphatic hydrocarbons, wherein
said paraffinic wax is obtained in 15 a Fischer Tropsch synthesis. 2. A
process as clainmed in claiml, wherein the content of branched paraffins of
the i soparaffinic conposition is :



at least 50 %w relative to the weight of the isoparaffinic conposition. 20
3. Aprocess as clainmed in claim1 or 2 wherein the nunber of rmet hyl
branches present in the isoparaffinic conposition is at ﬁéé éﬁ@bof t he
total nunber of branches. 4. A process for _preparing branc

aromatic 25 hydrocarbons, which process coﬁﬁrrses contacting branched
olefins with an aromati c hydrocarbon under al kylating conditions, which
branched ol efi ns have been obtained by a process which conprises
dehydrogenating an isoparaffinic conposition conprising 0.5%or less 15
AUG 2005 - 34 quaternary aliphatic carbon atbAsM®ver a suitable catalyst,
whi ch isoparaffinic conposition has been obtained by hydrocracki ng and
hydr oi sonmeri sation of a paraffinic wax and which isoparaffinic conposition
5 conprises par aflf-i nsARhpvoers® fsar borpankberbianahies péngénsofwmi@m 7 to 35,

Of i ch paralt | n5-cabel eash &1 A WA0a0baekhenplc U eRaLs cprgnghed, the

aver age nunber Sranches per para ein 5 and t he
br anchi ng conpr|Qnmpgsmeihylc@mptumamgoﬁabﬁyoetigdstmuﬂmghasrysalrbmikﬂn%anched

ol efins conprisin 5% pr | ess quater.na | hat rocarbon wherein
sai d paraffinic fgrs A5BTRI Ao i°n SEE |é¥ ef® pscb syntﬁgg?%r findc

process as clarn&ﬂm@nsﬁtﬂbnnhbs\Muymebbtahaedabywhydnbdnﬂ@kﬁngrbm@ i s benzene.
15 6. A process for pr.eparin bran al k aryl sul phon , conprising
sul phonat | ng. by arSRER: SEPRE ool BT ngAFBE L bah S Shi N BPAREhed al ky
aromatic hydrocaﬁh@n3afhau2cb@ﬁﬂxpnﬁn@medohyrfs¢y(yaxyfﬁmhschabnﬁ@ ain claim
4 or 5. 20 7. The process of c|a | east  75%w of the

i soparaffinic co o BH"‘B‘aﬁerréttrsH franggr 8$f i‘M]%m ha\%%d‘sa ot rBBh Runber in

the range of fromakhffins at least a portion of the molecules is

10 branched, the average number of branches'per paraffin
molecule being 0.5 to 2.5 and the branching comprising
methyl and optionally ethyl branches, said branched. .
olefins comprising 0.5% or less quaternary aliphatic .
hydrocarbons, wherein said paraffinic wax is obtained in

15  a Fischer Tropsch synthesis. _
2. A process as claimed in claim 1, wherein the content
of branched paraffins of the isoparaffinic composition is
at least 50 %w relative to the weight of the |
isoparaffinic composition. _

20 3. A process as claimed in claim 1 or 2 wherein the
number of methyl brancheé present in the isoparaffinic

composition is at least 20% of the total number of

branches. ; _
4. A process for preparing branched alkyl aromatic
25 hydrocarbons, which process comprises contacting branched

olefins with an aromatic hydrocarbon under alkylating
conditions, which branched olefins have been obtained by
a process which comprises dehydrogenating an

isoparaffinic composition comprising 0.5% or less



to 14. 8. A branched ol efin conposition which is obtained by 25 a process
as claimed in claiml1, 2 or 3. 9. A branched al kyl aromatic SygDQCﬁhEon
conposition which is obtained by a process as clained in cl [ 5. 10.
A (branched- al kyl ) aryl sul phonat e conposi ti-ogawhich 30 is obtained by a
process as clainmed in claim6 or claim 7 as dependent from cl ai m6.

quaternary aliphatic carbon atoms over a suitable
catalyst, which isoparaffinic composition has been
obtained by hydrocracking and hydroisomerisation of a
paraffinic wax and which isoparaffinic composition

5 comprises paraffins having a carbon number in the range
of from 7 to 35, of which paraffins at least a portion of
the molecules is branched, the average number of branches
per paraffin molecule being 0.5 to 2.5 and the branching
comprising methyl and optionally ethyl branches, said

10 branched olefins comprising 0.5% or less quaternary
aliphatic hydrocarbons, wherein said paraffinic wax is
obtained in a Fischer Tropsch synthesis.

5. A process as claimed in claim 4, wherein the
aromatic hydrocarbon is benzene.

15 6. A.process for preparing (branched- _
alkyl)arylsulphonates, comprising sulphonating branched
alkyl aromatic hydrocarbons which branched alkyl aromatic
hydrocarbons have been prepared by a process as claimed
in Claim 4 or 5.

20 7. The procéss of claim 4, 5 dr 6 wherein at least
75%w of the isoparaffinic composition consists of |

paraffins having a carbon number in the range of from 11

to 14.
8. A branched olefin composition which is obtained by
25 a process as claimed in claim 1, 2 or 3.

9. A branched alkyl aromatic hydrocarboh Composition

which is obtained  by a process as claimed in claim 4 or

5.

10. A (branched-alkyl)arylsulphonate composition which
30 is obtained by a process as claimed in claim 6 or claim

7 as dependent from claim 6.



