10

15

20

25

PROCESS FOR PREPARI NG ALKYL ARYL SULPHONI C ACI DS AND
ALKYL ARYL SULPHONATES FI ELD OF THE | NVENTI ON Thi s

WO pys5306N rel ates to a process for preparing pCREP2007/061809

aryl sul phonic acids and al kyl 1aryl sul phonat es.
BACKGROUND OF THE | NVENTI ON Al kyl aryl sul phonates are

i nportant conpounds for use as surfactants in

det ergent conpositions. They are produced commercially

by subpborpss i BOr OPREPAYINGI ALK YIY KRRl PONSHONDE AGIHS AND
sul phonation reactions in the case of sulfur trioxide

as sul phonating agertlaAd 28Ky | SPHerFRIES t he al kyl

aryl hydrocarbon can be witten as follows : RC6H5 + 2
SAB RCsHAS2OSBH (pyrosul phoni ¢ aci d) RC6HASO2OSO3H +
RCFHELD REyHEECINVENTKEPN benzene sulphonic aci d)

Typlcal after s%abllls?t'on nd dr ol g Si ,

O B et 8L Rt SRk BahRE B & HePESar Box, RpRaring
corpeynd %\r’fMl' &Ry 1@%&1@ slkaed aaad alikgns peftieduaphoneiies .
Alternatlvely, benzene sul phoni c acids can be

NEy

ONeaction with a base, to

produceAgk ona?ﬂéﬁggg% &S 5k-0 ?ﬂbbrggéglcghggﬁnds for

al kyl ary are requen use

Sumkecb&n@mnfedmahemgamtdeamﬂ@emmlemmpoaimemnalthey are
| aundry detergent fornulations, i npartant _that
thé>yr &@@“@étcéf"&éﬁ(c}’lf $H @l?uolnlatty}oé‘nﬁ’f alkyl aryl

Ity TRORRHI €311 pRldeiR tRIOPP SRS M in the case
|nf uence by a varietyof factors including the type

of odl @‘u]rfu(xe tgld}qu@arasorsutirp@mlaedﬁgu%@mto.aaiwwlmd
%ﬂang%/% hydr g)[arb n%rty hy%tr léésrtbo%s%danl r}})et r‘)v(?fltt:en as

follows:
RCcHs + 2 S0O; — RCgH S0,080;H (pyrosulphonic acid)

RC¢H,S0,0805H + RCgH; — 2 RCgH SO3H (alkyl benzene

sulphonic acid)

Typically after stabilisation and hydrolysis
treatment, alkyl benzene sulphonic acids are stable
compounds which can be stored and transported as such.
Alternatively, alkyl benzene sulphonic acids can be
neutralized, for example by reaction with a base, to
produce alkyl aryl sulphonates in salt form.

Since alkyl aryl sulphonates are frequently used as
surfactants in detergent compositions, especially laundry
detergent formulations, it is important that they have
good detergency, solubility and biodegradability

properties. Such properties are influenced by a variety
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The properties of the alkyl aryl sulphonates can also
be influenced by the source of the olefin used to

wa@bdogloatoa7 t he aryl hydrocarbon. Said ol efi n capnCh®P2007/061809

produced in a variety of ways 1 ncl uding
ol i gonerization of ethylene, dehydr ogenati on of

P AR P L S Ve A0 T i o

d%r%éapmﬁm wkei‘eymy)mmt&m afyha Inai:acﬁcﬁarbcm and the
feedstock. In particular, the paraffinic feedstock is
C PO VS R FRR ALY o tHEEEREAR | BFROFLONnbr anched

(I near{ %Fgfﬂf@‘f)mﬁ@ ¥ dHO g, Pranehed, iplRoasd

froma ng range petrol eumfraction.
Sexksal b&nomil penced sy th@lsemxmﬂmmfsﬁh%u@heé;n used to

separation are kno cludln r

VR Dk ke o B¢ ARl i gtaeat S | Eafa R LS et be
at  ep§h e84 hﬂﬁ Heearieeyses @@y@akm@gu@ﬁeg Oélﬁd;@fa@ﬁi zation
nore cost-effective feedstocks, such as paraffin

de@fvethleﬁﬁa FrRYAEPITRAPERR @9n?%€%f§ln@ar%F@|E§e like.
0bL3L06d, 1 iR FhSCREIOTEEPSCh $YRLAESL $1fi Coenzene

par afl advant ageous” from an envirohnental poi nt
ofpybeucbecﬁupEaEtsphehe 6lepsnhlprddanedafeom the

generally very low in their onten [ ph .
n|@FB§€ﬁ096§?ééﬂﬁt%§ AnB2ESE ?Elﬁr%a @?Eu u#ﬂepartlcular'
Fi 86 e?aI%@E§ﬁEcpEQQH§E§cﬁr@scééhmgﬁﬂ§CBEY$ve§1Bﬁbm the
bene detergency benefits in the final alkyl

aryépauhphonapé ppnbnenyhndy<%éneé§9|Eﬁérpﬁéﬁbe§ﬁn@r

SEBEE L] BRRPLL YR BALEEL 2 TuPREL bbb Ol o

F'%EH@E pEEQéiéﬁdeEaMedoﬁarséﬁeaalcﬁﬁpaneﬂrbOesses that
kerosene -derived paraffins .ln conventiona
sURSREMRLILER FHEBeds8EPASARGOBCRTEsKROVN pREAHEIRY the

ageihmelt 1L b@@mﬂoﬁgﬁkmap§gﬁegs@”ﬁB%Ev@E, in recent years,
attention has been focused on making use of cleaner, more
cost-effective feedstocks, such as paraffins derived from
a Fischer-Tropsch synthesis. Paraffins obtained in a
Fischer-Tropsch synthesis are particularly advantageous
from an environmental point of view because Fischer-
Tropsch products are generally very low in their content
of sulphur, nitrogen, oxygenates and cyclic products.
Further, Fischer-Tropsch products are cost effective.
Other benefits (e.g. detergency benefits in the final
alkyl aryl sulphonate product) may be realized from using
Fischer-Tropsch derived paraffins, in particular due to
the slightly higher branching levels found in Fischer-
Tropsch derived paraffins compared to kerosene-derived

paraffins.



10

15

20

25

30

al kyl aryl sul phonic acid product (in the formof m st
droplets) ends up in the exhaust gas exiting the

wa@oplosseat i on reactor after separation from t heCT/EBRZDD061809

product. This entrained sul phenic acid product is
present in adm xture with side products such as

sul phuri c acid. For environnental r N
necess&FyFFKWE&HHQ?aﬁhSU&%ﬁﬁﬁgk16%%%%§¥%%§%%:4%?“9 50, as
r ] easgsthdii i dheagdrnspheris Migud ittait en ofalhemount of
exhaust gas is commonly carried out by passing the .
(e%ﬂd;bslg égléﬁsldete?%](ﬁ}mp% ag Ut ol it ik QEHOF mist

r \ [ @ﬂgﬁi ci ds
anlesEijfé&%ri C C%léclqloEg qggt%%%ﬁ%?l%ﬁdéébﬂy caustfl?&(e:l
t resipientat icst esaktodr Ay shsoationy frem eme aieretor

s pERtat oSt _
crpTeherty TR TR T BT oty R At TECyal R TRse ¢ Bresent

Pr oQUCh®s x ReFy Chi 11 ©fad her&Steséaue ds sunpmufionmcid.
Sul fonation Technology in the Detergent |ndustry"”,

FbFBrnQMVﬁEOnm©@télK¥%®%¢n$cab%ni% m%ﬁﬁ$%%€Ys?olEEﬁ}¥¥ the
wever,. it_is.n | e that
+ oREighst ipt eBPRRP fr (B Neafea TROO ERE M ERGEohore.

dupiAQF i Bet Sth pbonehé oaxhaustl paat i sncofimahly carried out
materi als. For exang i

. le, it is nmentioned 10, of
thly PeFeresickheheX ?%%9c$%sthﬁﬁﬁg?e%Pdggéggggﬁg?tlg
S“?%%B%?iQHE?QQ(§§#PhQHaékgérOEOakeh@vel@ﬁénént@aihe@
suf phatton of al cohol s and al cohol ethoxylates. Wile
al kyl proylcsatpisnanésshapkubéenapidduertiesahey cfaltgwed

oL T2 Y2 £ UL A OrYOEL 9Nl oL RS0, Bl i e

| MaLeyeRBRLESat@akheipr eseassotanpayf aokueryiranmental and

P oceba ecticioney rentong, t8 rlEovel' ShE"Hcdlle these
products. Recycling of the ESP residue is known from
wgulfonation Technology in the Detergent Industry”, W.
Herman de Groot, Kluwer Academic Publishers, 1991.
However, it is notable that the de Groot reference
teaches that recycling of ESP residues is not suitable
during the sulphonation or sulphation of all materials.
For example, it is mentioned on page 210 of that
reference that recycle of ESP residues is not suitable
during sulphonation of alpha olefins, or the sulphatioﬁ
of alcohols and alcohol ethoxylates.

While alkyl aryl sulphonates have been produced
commercially for many years using conventional
sulphonation processes there still exists a need for
providing improvements to the process of manufacture, in
particular in terms of improving the efficiency and
environmental impact of the process. However it is also

important that any process improvements do not result in
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environnmental inpact of the process . However it is
al so inportant that any process inprovenents do not

WO e®@alos308na deterioration in the quality of theCt/EPE07/061809

al kyl aryl sul phonate product.4 In particular, any
process inprovenents should not detrinentally effect

product characteristics, such .as t col our_of_1

fihelf SRy A sut pt%b%a({%%%;ltt% Oag]gtl’%ehi é)%%é%lgtaldgglr &yl
The, hismeidts PfoBR I eny Ghert fviter Memif astotes of

al kyl” aryl sul phonates has been nentioned above.

SelepERednent heshankd i1et dletitrpta kbne L g RFpduct

Ayl PR AL 18 | udine, el £ aligy!

sucjr: p"‘r\\qon%t?es?%és been %}PS% ig tgctcjé%%lg{/g? %%él/u%ﬁ%it%]ékyl
dediey pesa)plbemetfed s tdied srayniEbudnt fdegwede slightly
nore branched nature of_Fischer-Tropsch deriy

par af f i e COfEr P (f FothveTihal Ker eerﬁ’éamg%‘f%roe of

Daaﬁt{/i NsryThenBhRseatds Moyl Bebe wost iakbe dwowse ESP
recycle in the manufacture of al kyl aryl sul phonates
wheepinataby al K¢ perebl hasobeaniaer Fiaehe¥ ofyopsch derived

Fi scher:-Tropsch r [ r ; t
SRR P EEL AR R UE o kPO A L pponaces
Meh g5 i BE&n (BeghUegkr oat abeter eimeludnng otled akogryency

it would not have been obvious to a gfrson skille

t heenefitehhhat eBF¥| Bo8HI ESPrPBsHaRes  t3UFHY HBORD S]Pii‘%ac*led
tOnggﬁréuhgthE§F89—@£o§§cﬁl5¥£i@é&|pQ¥QEPQﬁ§b@8mpared to

wherern-t group 1s derived from
Fi scheenfiopsthkpaoaéhendefhuedngasaffhnty Bhghefore, it

| evel s _of branchi | nst ead conventi ona

oG sAePBaSeaLPAP AP FRouot ERQUESEY T bet f g Be olifapEacture
quék'EkahtaB?i BaWhesatEgyndhbyeiNetheeatRyl group has
inventors that the process described hereinbel ow,

whbehni desiived EsepcFiagher -TheresP PaspbfiéssdulPHgVeTY -

thﬁné%hggogﬁgkogecycling of ESP residues cannot be applied
to all materials (see de Groot reference mentioned
above), it would not have been obvious to a person
skilled in the art, that recycle of ESP residues could be
applied to the sulphonation of an alkyl aryl hydrocarbon
wherein the alkyl group is derived from Fischer-Tropsch
paraffins (having slightly higher levels of branching)
instead of conventional kerosene-based paraffins, without
effecting product quality.

Tt has now been found by the present inventors that
the process described hereinbelow, which involves
recycling of the ESP residues during the sulphonation
process for preparing alkyl aryl sulphonates together
with the use of Fischer-Tropsch derived feedstocks for
preparing the alkyl aryl hydrocarbons, provides a wore
efficient and more environmentally friendly method for

producing alkyl aryl sulphonic acids, while,
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process for preparing alkyl aryl sul phonates together
wWith the use of Fischer-Tropsch derived feedstocks for

w@e@pasiosy t he al kyl aryl hydrocarbons, provi deGT/API007/@61809

efficient and nore environnmentsaldly friendly nethod for
produci ng al kyl aryl sul phoni ¢ aci ds,

whi | e, surprlsm t detrl ntaI y af.fect.i

propeéti B9y 85%% THpe I}tﬁ—’l ¢ol% oéufrecq:lfnq }{%9 nzﬂpertles’
alll?ylpa&rmc@laﬂohm e g YYniHd cainfaldegngs aryl
SUMVARY OF THE | NVENTI ON Accordi ng to one aspect of
t et jphanattes MR i TPt He@ s $RA%ed a process for

PrERMARY G AlKY At phonic acid conprising the
?ps—ﬁ—(-ajﬂwm—acﬁ‘rrg—an al kyl aromatic hydrocarbon
Wi th apgasﬂmhmgsudoplmmtalsrmmexft the prehecd (linvesmtion
first liquid rea t%on OdUCtéo |S|n an_al

)2

aryresuI Phdm e 659 % ﬁférﬁlﬁykyl aryl
St eRod ) SeRArArhdieh & 1 fkﬁ% fﬂﬁéts&éwl&f reaction

product fromthe gaseous fluent stream (c)
pufa ¥ yiauntas igws @ésus 160l eaemadtice M gArderigh 2

cl eanedg seous (Lﬁrheoﬁ{gg%g; aaeqseglﬁcgrtl% (?Iqjgiuq:é'e t| orhrst

pr oduct=, 5 et reac
pr OdUCtlJ‘I@uIche:éad’tSﬁoﬂ |1:qmcﬁ1crteacdommmtgjcatn mrmqmcwyl

after separatlon ste ag% roduce a third |iquid
r eaCt | 09(}1 %ﬁﬁ q']g laﬂ k)ﬁ Q[%%ﬁmgﬁ“ ta(ﬁtd:eam;
Com P ,ﬁﬁﬁl‘% @ONBiS hyidh OcarR1 SorP i aidiast Brom

an aromati c hydrocarbon with an ol efin
under ail’@/lﬁsetgls:mﬁ:ﬁltum starehherein said ol efin

| S§ oségﬁtpregf*)pyng I'R/dr % eenoa}}é oe uenflsstclhe%m Tﬂ’cg)ppc'xc&lde a
cleaned gaseous stream and a second liquid reaction
product;

(d) recycling the second liquid reaction product to the
first liquid reaction product produced after
separation step (b) to produce a third liquid
reaction product comprising alkyl aryl sulphonic
acid;

wherein the alkyl aromatic hydrocarbon is obtained by

contacting an aromatic hydrocarbon with an olefin under

alkylating conditions, and wherein said olefin is
obtained by dehydrogenation of a Fischer-Tropsch derived
paraffinic feedstock.

According to a second aspect of the present
invention there is provided a process for preparing an

alkyl aryl sulphonic acid comprising the steps of:
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paraffinic feedstock. According to a second aspect of
the present invention there is provided a process for

w@e@pasiosay an al kyl aryl sul phoni c aci d conpri BCTYP100B061809

steps of:(al) contacting an .ar@natic hydrocarbon with
an ol efin under alkylating conditions in the presence

of an al kylation catalyst to oduce_a I k G,
ot kSR SR e Pl bR oPF R B B Sy A8 b
dehydr oggnati ankohadihsebaaitiepschindehevpdesence of an
paraffinic feedstock;aia) contacting the alkyl ,
aronathélhyéﬁééaﬂbéﬁt LyFtatgarEeduceurphahkliingr PRt c
to pro [ ir Lgui -qach Len..prad ;
(conprigﬁﬁégg%ﬁgpkéré egﬁﬁgh%ﬁﬁg ggkg?ng%% %?F?lged by

gaseous dehf/dwegenstieanpf( b) Fsepaeat fmgpskd ferdved
l'iquid reactiqgn praoduct fromthe gaseous effl uent

st r eam PEERESGPLFY L RGICHECGaseous ef fl uent streamto

proyy de antherned gasequkyst heamnand ayseeeagdbbnquith a
reacti on product; (d) recycling the second liquid

reagtiogaﬁﬁ@@@cSUﬂ@hPWQtﬁPSSﬁgﬁmﬁuW@ pagdiicen (produdidrst
produced .af t.er _separ.at i ( :adu t

liquid re&ticon eﬁ‘rco&g’é‘t %%8%“??55%‘“%’%%%1%% ;%qk@l 4

sul phonist1g¢ichi cDalcdid) ednideddrii) pti grseoushe fifiventt etrream;
An essential step of the process %ﬁrein i.nvol ve

. h
sulhonSEPEFadAngn thsk 2 *& ot GYe ﬁﬁﬁ&&&P@oﬁqqiu%ﬁfgﬁom
an al kyltk%r %oﬁéq%‘#ﬂ‘i@r}%o%tix%aﬁgm acted with a

on

gaseous su ating agent. In the process of the
pr éspnt gunigtiinon thed lgglseous effluent stream to provide a

cleaned gaseous stream and a second liquid reaction
product;

(d) recycling the second liguid reaction product to the
first liquid reaction product produced after
separation step (b) to produce a third liquid
reaction product comprising alkyl aryl sulphonic
acid.

Detailed Description of the Invention

An essential step of the process herein involves the
sulphonation of an alkyl aromatic hydrocarbon in which an
alkyl aromatic hydrocarbon is contacted with a gaseous
sulphonating agent.

In the process of the present invention, alkyl
aromatic hydrocarbons may be sulphonated by any method of
sulphonation which is known in the art which uses a
gaseous sulphonating agent.

A preferred sulphonating agent for use herein is
sulphur trioxide. A commonly employed method of using
sulphur trioxide is as a vapour diluted with an inert dry

carrier gas, usually air, to give a dilute sulphur
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aromati ¢ hydrocarbons may be sul phonated by any net hod
of sul phonation which is known in the art which uses a

w@ameos®3sul phonati ng agent. A preferred sul phPOEEPIG7/061809

agent for use herein is sul phur frioxide. A conmonly
enployed met hod of using sulphur trioxide is as a

di
1200t O] 158 ML STl PELE Y SR S S Bl 2 o

prepeiabry eondme nbég éémm bepltul?_ t 101 erbDdks . e vl 1Bt a
per cent sul phur trioxide. Details of a preferred

supﬁ%%%é¥¢%n8%%@%%uathmmd%8¢$w%4v%glﬁglh@V%hves using an
al L BYLOIMELE LI LLADN 1K Ere B £r & NOUBN [ £m

phonatlon conditions w Il depend on
t hes st ph2nad 2 ng agent used but are well known to

those ski]Jled in the ar Sul h s hur
trioxide? i@??ﬁﬁﬁ ?ﬁt%ﬁpéﬁﬁ nﬁ; é) é l£ Ure
I a89€pRENS £ ORY 2RQEht 29s&at BuBbBE ﬁ@@lcknoﬁhthﬁughose
more usually the reaction tenperature is kept under

108kElapd anpebeerrbd Fehpbeabienruhble selppuynpprioxide is
rapge. ofef 8%@9;%&801 abguty, g5 t Eer%?g#’bfé' B85 E8NE rom

pressuares or su onation w ur trioxide are
pr&BsuteSSUD to 5EkEa above, aahbhphgh|mopeeesuaély the

preferably in the ran f f 3 bov
atﬁ%@ﬁEéPPct$W€§§ﬁFErg$§%lEﬁégghP %rrﬁbgoéo?n u?pﬁﬁ?ferred

trt?%ggﬁaEQrél¥¥hg@r9gaihctﬁ¥d£9ﬁ§éb89 Esohnabhe ta8ngeout
05:1 to 2:1. Arelatively |arge nunber of

pr@EegsegypavelbeeaCUQVBIDp@@sﬁéﬁssﬁpphéﬁ phepagfon with
e BS R oG E P br PRE RAF S g8he -4l RIBReRPTF o
pfaﬁﬁéépﬁéél§tp@éﬁbaieanprGEétaﬁuyueﬁttaedrangapoflfedm
sul phur trioxide, where the inert
30kPa to 50kPa above atmospheric pressure. Typically the
ratio of sulphur trioxide to alkyl aromatic hydrocarbon
is in the range of from 1.05:1 to 1.2:1.

A relatively large number of processes have been
developed for sulphonation of detergent alkylates. For
example, US-A-3,169,142 uses a flowing f£ilm of the
detergent alkylate with a pressurized stream of an inert
diluent and a vaporized sulphur trioxide, where the inert
diluent may be dry air, nitrogen, carbon dioxide, carbon
monoxide, sulfur dioxide, a halogenated hydrocarbon, or a
low molecular weight paraffinic hydrocarbon such as
methane, ethane, propane, butane, or a mixture thereof.
Sulphur trioxide is diluted with a gas within the range
of 5:1 to 50:1 by volume. US-A-3,328,460 describes
sulphonation using a gas mixture of inert gas and gaseous
sulphur trioxide where the detergent alkylate is reacted

as a liquid film on the order of 0.002-0.003 inch thick
at a reaction temperature of about 30°C. US-A-3,535,339



10

15

20

25

30

di l uent may be dry air, nitrogen, carbon dioxide,
carbon nonoxi de, sul fur dioxide, a hal ogenated

whyasosmsbon, or a | ow nol ecul ar wei ght par af f PEI/EP2007/061809

hydr ocar bon such as net hane,- ef hane, propane, butane,
or a mxture thereof. Sulphur trioxide is diluted wth

a gas wthin the nge ,of. 5;.1.tao 50; V. "

53 9B Y960 %%é‘g’? [ tbx(-elsoxslucilep K¥oh a%lf]%a&}%/nb%%}}gé’%l cg Jyressure
m wd theu©fa | fesdogasd Bnekgaseodlisa B physs ta i txdef lowing
where the detg&gent al kylate is reacted as a |iquid
f i fiA®ret hel @b rdt et ou2- DL IBOR th X iRACHtoR: At

’rg%g&:l?é‘rt&@férﬁé ugp%@@%&%@ o HeS3Pibes an

uses gaseous su r trioxide at subatnospheric
presstinermi ¢ hewl plonpston shelf vermt amnall lay bleenzere sand
thin flomng filmof_ |jquid detergent kyl at 0
R bR A et ekt AR 5 e B8 cn
deggEtPESe &Nt KX 0L hiepiidga SLbR honad 11op] beh ¥€eds allsing gaseous
al kyl benzene and undi | ut ed gaseous sul phur tri oxi de.

USSLBhurotrigapdegestri eele HeasiP phbnht Ponl of© about
al kyl benzenes j 0 Su rteiox] [
ra¥ i?.?.lfﬁsg§§#2§%%§§€ ﬁﬁ%S%&?B#%rtﬁfgékg&e Dsa-gRt £ol11ed

io o out at patent the
suhphprgsrbpxivdeuns andtmost epdrafefal8ly bynvdt Loremahe

nost preferably an_8-10 nol e percent excess.of su]phur
trP%RF%@ti§XE§%§ ?EI§P$9gu¥otFﬁ%X%??yfBeﬂi%ﬂefefa%gve to
A!EHQthk%ﬂﬁeﬁX@ﬁégeAiﬁﬁBﬁ§ﬁtHﬁ@ blethger e@@bLPAture in the
m xture zone 1s 30-55 C, tThe tenperature in the _

r emebtbhozoméxtwhechone bal §0a5shert ther teopcsptehe in the
reaction mxture zone, is substanti y. hi.gk -
93r%??t%88iFPBﬁa|Wﬁé?%réﬁc829¥oas%#§k%n8?%ggsﬁ 8k he

I ngkhdthgndat atliseokofdl phenatbenaneagtdyshigher at 66-

sul phonation chem stry, sul phonation process

cofdi fions, and the like, may be found in

" Sul phopghi PoA8ehPokopY¥niBsthE BRI ShERAEt ion, including
details of sulphonation reactors, sulphonation chemistry,
sulphonation process conditions, and the like, may be
found in “Sulphonation Technology in the Detergent
Industry”, W. Herman de Groot, Kluwer Academic
Publishers, 1991.

In the processes of the present invention, reaction
of the alkyl aromatic hydrocarbon with a sulphonating
agent produces (i) a first liquid reaction product
(comprising an alkyl aryl sulphonic acid) and (ii) a
gaseous effluent stream.

Typically the gaseous effluent stream emerging from
the sulphonation reactor comprises sulphur oxides
(typically unconverted SO, and unreacted S0;), sulphuric
acid (in the form of mist) and entrained alkyl aryl

sulphonic acid (in the form of mist droplets).
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| ndustry”, W. Herman de G oot, Kl uwer Academ c
Publ i shers, 1991. In the processes of the present

WO pwsf53oen, reaction of the al kyl aromatic hydPOTEPIHOTI061809

with a sul phonating agent produces (i) a first liquid
reaction product (conprising an al kyl aryl sul phonic

aci d) i) .a.0asequ f.f 1 uent re i.cal.l
t he gazergcj)c_ gr é%Jfllp&lg)ﬁ]ta slto?legs’r%e mee(rIgl [ z:télef ?omrﬁst yg‘ 1%@1013/

S Whddhadiadnt PYrdd@ased ofs Giaes Atqhwhoxddious effluent
(typically unconverted SO2 and unreacted SO3), ,

s trRAT c(SRRAFFGIPR REFRr Rlof - MistS SERPEHR IR dFP 18

al I I ' [ i r fodp ;
o R e o e B Ay ing gases
I Ifa?rlmd dl tqaicds ,onir%:rrbdiﬂmg,i st e parane: f rdig t hel afaisaous

e uent stream (separation ste b).)...This
sekb%ﬁ%’tl?%r?ré‘fgﬁy ir%e%lﬁ rc?%eof;l o‘iﬁs' JI(ﬁg;l(%1nsyeEI’(‘-’lrIIE)‘?\‘/\t/:norrr'et}hod

f Qfr SEDAF S | Lk 1958 e Bdith | i Slspatdaicinglitigs fOfst liquid
exanpl e, distillation, heating and by neans of a Gas,

- Liept i Seppredwrt QR dfles reaserh R ik $oream is by

sepa [ i b Ol LAGt | :
gargee%rgés ) f%%‘-’r\% S C%%%%Oéllésg%{/ means a s-ﬁgﬂ%&%lsm
Seppratesssdypitah |y tdngeroisl s¢ sdofirleessBhe W idued
tangential side inlet. The |iquid |eaves ctlhehvessel as

a PR TR S cWPFEnH The® AREVPR AT 1 B AP HERE opt e 30
g;?+@fe¥e§§etheﬁ§oﬁﬁﬂfi@HSdV@QQH?; the gaseous

l'uent stream energing fromthe sul phonation reactor
t ypi calds mamprdrned akdyrhurthsxi grssouwt | phukisn b drgam

A A 1 G TR e L

SepahBti o8s oOful Pleut i 681dés fusdl pleaet ¢ cacpdodint the oform of

thgiggfeggg entrained alkyl aryl sulphonic acid (in the
form of mist droplets). Therefore, after separation of
the first liquid reaction product from the gaseous
effluent stream, the gaseous effluent stream must be
purified before emission to ambient atmosphere. In the
process of the present invention, the effluent gaseous
stream is purified to provide a cleaned gaseous stream
and a second liquid reaction product. The purification
step can be carried out using any purification technique
known in the art, including, centrifugation, absorption,
electrostatic precipitation, and the like. A preferred
method of purification for use herein is by means of an
electrostatic precipitator (ESP) to trap sulphuric acid
mist and entrained alkyl aryl sulphonic acid mist. Hence
the second liquid reaction product emerging from the

purification step typically comprises sulphuric acid and

alkyl aryl sulphonic acid.
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effluent stream the gaseous effluent stream nust be
purified before em ssion to anbi ent atnosphere. In the

w@e@s®s®3IDf the present invention, the effl uenPCyEB®OUB61809

streamis purified to provideia cleaned gaseous stream
and a second liquid reaction product. The purification

step can be carr.ied out using any purifi.catio :
techni@ﬁeefﬁ5Wﬁlﬁﬁ F%?phﬁp,t%'cP%EFﬁﬁf é@%?&i Fgatic giing
ahsordHd Wucsl@atirpsitattaadyies Priciucan, tanthd e ddtkeiquid
A preferred method of purification for use herein i%
bwqﬁaed%;r%ﬂ@rbfpr@tecﬁ fd AiRSICiFRAGTIESHER o P) tO
trap, sulphyrie aci fist And et 3 Wi

S pchonl C acﬁgl m st .‘Hll—lence t %r%ggﬂon I?équ%dm%%écltqgonalkyl
pralfyﬂ_ctsﬂgﬂ'[c?ﬂ:]tg daicin the jpurfidurchttilet stugh tay piectdying
conprises su uric aci d al kyl aryl sulphonic
acﬁ?f&_rfi%%%é?ﬁ? a‘{ets?]é‘ber%rf e EFz#%ec%tssé/l?ehvcocf:eoeusr of the
reeyeli noi pd ot henisec anchdd gl shrmasid on prodluet to dhe
first Iiquid reaction product produced after ,
se@ggralfmam efeqide t gL cLhe (RS IENTUPEH YR GAPle
product. conpri si Ky r honi j kS
foﬂpﬁf‘l]fh%%g%m%u%gr%:ycé?ﬁgg%%@%’oe%ﬁ%@& 4¢1d? in the
dessdsmat Bl dyi@f fegdt ide wodduct ofmd i fig niborh i thear

al kyl benzene sul phonate product to any significant

depjrebl 1 eRSHPR eSERR HP SR APURIesi rabl e
| npur i téxee;ﬁ?%ﬂ agr ¢ 4075 AP At S0 RINWH Gy ed ysid) the

the secon I qui'd reaction product enmerging fromthe
pufihatadibnl shepzeaes csnbeorabovacidr s e aptybbg tpyoduct

stabiljzation and hydrolysis. the fipal_alk -
S Bhoh: SohcPa T SoRbd: Sp el BBt o oh Ea paTofergy, in
angd-HEANEPOELEGe RS SHENalkpYeNEY]l Bl PHERICtactanyer the
the al kyl aryl sul phonic acid in the third Iiquid

r ebloirdnl proddcredet ipnapkyfugkyFo an alkyl aryl

sulphonate, the sulphonic acid may be subjected to a
neutralization step. Said neutralization step is carried
out using any suitable neutralization agent known to
those skilled in the art, for example, by neutralization
of the alkyl aryl sulphonic acid with a base to form the
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.

Further, optional, reaction steps may be required
before sulphonic acid neutralization. These optional
reaction steps will be well known to those skilled in the
art of sulphonation. For example, alkyl benzene sulphonic
acid typically passes to an ageing step for conversion of
any intermediate products (such as pyrosulphonic acid) to
the desired alkyl benzene sulphonic acid. In addition, a

hydrolysis or stabilization step is usually required to
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sul phonate, the sul phonic acid may be subjected to a
neutralization step. Said neutralization step is

W@ 2008i0833DuUt usi ng any suitable neutralizati onPELEP1007/061809

known to those skilled in theiart, for exanple, by
neutralization of the alkyl aryl sul phonic acid with a

base to form.the al kyl arylsul phonate i h of a
sal PVl 141§ slergyeaﬁnge (%/Jhafet %ﬁ?’d (r)lgL )?I < easlrké:L %{rg{%ne

medll ghaik alkid | arenyedridedtetsd siliand semmetieisulphonic
hydr oxi des, which provide the cation Mof the salts as
spREEG ivBE b e AP ANt Bt iIHAL  FRRRATEH A RS Hayen
be, ¥ 1 ol¢ gﬂg & @acid neutralization.
Theggﬂ%ptéﬁkéﬁgreg? i Jﬁnggggéﬁhﬁ|| be well known to

t hose skildredunther aptighasiul sers iy, sHeo damsnyied

al kyl benzene sul ni.c acid. i call asses to an
Ty S ettt s GRS e 2 NEHR 1S Albse
Proguct &4 (SwChhd@Sa Py IO U phshidga o) For tdrearmielss / ethe
al kyl benzene sul phonic acid. In addition

?y@l%ﬂﬂy@ﬁﬁ sTRTeREALT I FoRMt i Rl sing the L@eﬂaﬁ%/g%b%ﬁ r P
0cOo e in int ' e 4k ;
e B g g ol o o R

acpfedd p ht @t sapl hapnve ndulof e vt @rt ¢ agppraxs bt ed grd¥h omg
alkgl benzene sul phoni ¢ acid% . élher further .

opt FBMal DY sEeps2 iy Al S bRl e d IR DRPUS SThe Pt YHhAl
St@Q&f%%&'SQ&aME$éf59@“BeiﬂgtP@§@a§é&|iﬁ@oiﬁhéh@n@ifonment,

of su onation. For exanple, the cl eaned gaseous
st iranréxit tagreheveusidl taanennss eplt deQc [t FaFRHE SO3

e.g. _exiting the Elegtrostati eci pitator, may be
sug?%Etgﬁs?otgec%ﬁgff%c%g}g bg%ggétep (by contacting

the cl epiedygaseOlsc Bdseadt v 1k T ausfl ouBsidaa ted orteich may
being released into the environment, in order to
r ehBveadfal i ARBORTANGE WD ahl! §asRbERI SR can De

characterised by the chemical formula (R-A’-SO3)pM,
wherein R represents an alkyl group having a carbon
number in the range of from 7 to 35, in particular from 7
to 18, more in particular from 10 to 18, most in
particular from 10 to 13; A’ represents a divalent
aromatic hydrocarbyl group, in particular a phenylene
group; M is a cation selected from an alkali metal ion,
an alkaline earth metal ion, an ammonium ion, and
mixtures thereof; and n is a number depending on the
valency of the cation(s) M, such that the total
electrical charge is zero. The ammonium ion may be
derived from an organic amine having 1, 2 or 3 organic
groups attached to the nitrogen atom. Suitable ammonium
ions are derived from monoethanocl amine, diethanol amine
and triethanol amine. It is preferred that the ammonium
ion is of the formula NHs'. In preferred embodiments M

represents sodium, potassium or magnesium. Potassium ions
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that pass the purification step. The general class o f
al kyl aryl sul phonates which nay be nmade in accordance

wWowes/053B% | nventi on can be characterised by tPEI/EP2007/061809

chem cal formula (R-A" -SO3) n2M-, wherein R
represents an al kyl group having a carbon nunber in

! Nea st 0BG o T L0 f5 L O 3000 L PRLY I G11 A TLAMY O 18,
particular from to .- nost 1 h parttcul ar
f rany 1&uiphdi3atés ' ameé pnagent sum chv gbemo e otimé 1€

hydrocar byl group, in particular a phenyl ene group,- M
isp%r!g%]frf‘%‘ﬁc%ejr%cét%‘ét f¥drT%an al kali metal ion, an

al kal i neneaf 1y IMaldind 0 AP I ikin is
m xtures thereof; and n is a nunber depending on the
vaPEesRIred hhecortaonins)am olehih whtl amearoratic

el i el ._ah noni um L on. na .
ST AP UEASIE, TR AR UMD DR Mie e
origanper Hoonps widee hedldogd heariétpgen &Ly aiSing abl e
ammoni um i ons are_derived from nonoet hanol amn ne

di SPHEHOTOBFi T eFRIEIR T8t helte)| SakR relky tat tomr keads eep

thﬁén&i‘fkdfm@mxy,m 408 1Pl ed he fargul asdifed to! N
preferred enbodi nents M represents sodiu pot assi um

ordmbaesa uhen Rot assdluen | ahisekat poonot £ ae. wat er

sol ubi l ity of the alk aryl.sul phonat es _and, nesi um
can pr o’fr“ﬁ) ea]f%n"rlcpg}%otr cpé”} (PR Jtc‘ifkia]teerl.n al kyl
ar IRy 1 £t oyl rReArBONons sl hid£d Nof Sod £98¢ ek BYuene,

contacting an olefin with an aromati c conpound under
suFY bR af Ry | AL oM TF Y 1O . OTTHR SN BsHIHR Plerkvkeres: and

UinGaa AG VAL ALY 0Ty ALY | BLARG: LN 44908k pon. 15
y, the said alkylation Teads t
nooeatdaye ati on, and only to a | esser degree to

The olefin used in the alkylation process is
obtained by dehydrogenation of a Fischer-Tropsch derived
paraffinic feedstock. Fischer-Tropsch derived paraffinic
feedstocks are useful herein in combination with the
recycle of ESP residues in order to provide an improved
process for the manufacture of alkyl aryl sulphonates in
terms of improving the efficiency and environmental
impact of the process. It is particularly surprising that
the combination of these two features does not have a
significantly detrimental effect on the properties of the
final alkyl aryl sulphonate product.

Paraffins obtained in a Fischer Tropsch synthesis
are particularly advantageous for use herein because
Fischer Tropsch products are generally very low in their
content of sulphur, nitrogen, oxygenates and cyclic

products and they are cost effective.
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di al kyl ati on or higher alkylation, if any. The
aromati ¢ hydrocarbon applicable in the al kyl ati on may

wheoosns308T nore of benzene, tol uene, xylene, fBCT/EP2007/061809

exanpl e o-xyl ene or a m xturelaf -xyl enes; and _
napht hal ene. Preferably the aromatic hydrocarbon is

benzen%heT%ﬁﬁﬂﬂ@SFéEd&ééﬁﬁé%éc éﬂrl_ rcgc{)r@%ﬁissseé S

obt ai ned by dehydrogenati on of

derdonterapered f [ hiredeedst ovdamd] gudes £ Aiopsciederéy athving
paraffinjc feedstocks are useful herein in_ conbination

R Ronet e O e TR R Gt LS4 provegeie of
angémPrHVEF PEGRESSoROr7 the ABAf ass UrerOfe MKW BFMh about
sul phonates in ternms of inproving the efficiency and

en¥i FormRital 1§ nperte dprefrrah b efeom (ab¢wt 10 to about 18,
p j r1,S/ t | nat i of, t hese

P Tt o ey Saal it 20%e ST M h i o
ef f ect Ton adudl tpraoperd iremfartdied ipstafdind te/Iparaffinic
su% h(gnat product. Paraffjns obtained in a Fischer
TR

TS F 30 CPHIR ATy KAt AfeIROYRs such

usgs Nef & Nekapsuse Haehey Jronsedy Bodet 81 @Nving one or
generalealhflkvery low in their content "of sul phur,

NiNYER Ok yFregizr e oranrhse | s&l grtoeilictsomme they, artehyl

(of0) ive, The. p ffini.c feedstoc ef.er abl
co%gp? %%%&%%%%%é?%glen%%? ygtfeheho]? ArErFied
mypeecat Bisndiavi g enlpicie MIBET Wfaed horha i yFa Pefnic

paraffin nol ecul e of]a%gneraj |y fromabout 7 to_ about
35t egftFant s 190M W A GEbRE Lgeamrand lightly

prisferaply 44 @ik}%th%gb%gg @ib@fgrérfian %‘% g{nd dLom

about 10 to about C at ons. 0
nonbr ardtee pqratdfimins fcval qracaf fiisnismdfjesdstidodo ray

aldc'e%ﬁgf]otgaeir?atollg]ne rstaecg}/ CJJ.I{ Coxgci)en?otuondcsorw.sxyecg]t the paraffins

into olefins. The paraffinic feedstock is contacted with
a hydrogen stream in the presence of a dehydrogenation
catalyst under dehydrogenation reaction conditions. The
skilled person is aware of the techniques of preparing
the catalysts, performing the dehydrogenation step and
performing associated separation steps, for use in this
invention. Suitable dehydrogenation catalysts are well
known in the art and are exemplified in US3274287,
US3315007, US3315008, US3745112, US4430517, US4716143,
US4762960, US4786625, US4827072 and US6187981.
Dehydrogenation conditions include a temperature of from
400°C to 900°C, preferably from 400°C to 525°C and a
pressure of from lkPa to about 1013 kPa and a LHSV
(linear hour space velocity) of 0.1 to 100 hour™.

A preferred dehydrogenation process for use herein
is the PACOL (RTM) process from UOP which uses a

platinum-based dehydrogenation catalyst. Diolefins
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as, for exanple, lightly branched paraffins having one
or nore al kyl groups branches sel ected from net hyl,

weedvglosmad propyl groups . Preferably the |i ghP¢EP2007/061809

branched paraffins have only aae-al kyl branch. The
paraffinic feedstock is normally a m xture of |inear

a ' I n d I Ny ' e car bon
ey S P i el e B
dehgdyegepdt tommshepe f inordeing otkoNVEFINE hérRPay apfboSs s
in%o olefins. The paraffinic feedstock is contacted

wi th°3 ﬁé%rogen streamin the presence of a

dehydr ogenad i omni € at sd ISt o b dede glehy drRgenaty Oft i on step may
reaction conditions. The skilled person is ‘aware of

t heOPRERPE oRREX B 118 el fiagvehe rat atgrYerteedrinrvhag

th 10 ep. form ng associ ated
oo Ly R OaTERth P S CRa B0 R ERR AR PTTPS G e ey
detydraigenabe onenatad yiih sa asebselheknoytad®, the Bitticular
and are exenplified in_US3274287, US3315007, .

US331 50985 Nesiauis14R, oLz vy 1aUsion seact ima mebgbare, as

US4Z566250a UA2T077: and LISPLEZORL, o pebydgenat i on

conditions include a tenperature of 0C to 900C
pré¢lydbdgenaohen 09t € t ol HRECG b, atlpe egsameioy 6f ovhe

I k 0 0 1013 kPa and a LHSV (linear_hour s e

ve g%%"trf/?go# (I”f)t 1% PRORout™ 1SUCTA Fy e?%??’e’&ly paraffin
dehisdt @gends | DN HOCESSgd 05£ USEoer etd 16% theLPALD ative to
(RTM process from UOP which uses a platinum based

dehyeir bfetht Mo eat af yReledi of e?lesreserd pavatiine

SepFiaReTalon EERELiON, oBR B SANELISE Lo o 0 200

Theod ef im paeddbtwkdr uSeoh | 10 tthe 20 kyhale promst Epe Neyme

CUPLISe PALLLINS ML VO S "Qle OMRLELS I o
present in such an olefin/paraffin mixture is in the
range of from 50 to 99% mole relative to the total number
of moles of olefins and 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 molar ratio of the aromatic hydrocarbons to the
olefins may be selected from a wide range. In order to
favor monoalkylation, this molar ratio is suitably at
least 1, in particular at least 7.

The catalyst used for the alkylation process can be
any catalyst suitable for use as an alkylation catalyst.
Typical catalysts for alkylation include homogeneous
Lewis acids including metal halides such as aluminium
trichloride, Bronsted acids such as hydrogen fluoride,
sulphuric acid, and phosphoric acid, and heterogeneous
catalysts such as amorphous and crystalline silica

alumina. Narrow pore zeolites, such as dealuminated
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dehydr ogenati on step. Such non-converted paraffins may
sui tably be renoved in a subsequent stage, in

w@a008iosBar during the work-up of the al kyl at i BOT/EP2007/061809

reaction m xture, as describedshereinafter, and
recycled to the dehydrogenation step. Typicall y, t he

QuRBEAdNLOL 1hee PLETLOT EnBLLQN OLPRED! LIV SUGTLAL,

olef in/paraffin mxture1s in e range
50%h©¢e1vet1attovealloylmieldnmttaéwmm@etrh@femlp@sbfflons of

ol ef i ns. an arafflns nt |call in_the

raﬁ@ Y onisiR o %309 fﬁy ‘?Ihn%é t%c Sty %n‘?’ciotli‘% alkyl
208haDhe, on the sanme basis. Typically quantity of the
paraffinic portion present in such an olef in/paraffin

m xt ur e §3HG el kEifel ¥ MabraBoad g9%hmlearried out in

parﬁ% ﬁyneséég)?(téés]gn% e %wt‘l@pl cﬂ]rlerlﬁ@: (re1§ ea][(?)iaefcli ]g"fe??%n‘—i‘re’

7060 &bAmmbe e, pammirtlmibktanrégm &) é@%@@%@llﬂﬁg
the same basis. The nolar _ratio of the aromatic

hydtoEar bORSD £ 3F t e R Ry WIBECR g6t dePk reprerted in
V“Eﬁbré%%&ﬂr&ébﬁﬁ@ﬁ%ntéhéaWﬁTcﬁ“WE¥%l%@é“féﬁbvé@'ﬁrom the

nolar ratio is suitably at least 1 , In particu
I edetty Jrogamet ban dpyeduatsedhl crxcdwes abkytlae | aronmbess
(?e an Cr?‘tn?‘l st _sui tablg % use as an al kyl ati on
hf‘f/pl N a‘}llf/s‘—i1 }oreny kyl ation include
honogem&wsmteqyaﬁata@jrd&;ﬂ Rl ng-diRidlc hajddas Bty by
as alumniumtrichloride, Bronsted acids such as

hySPRERFE IR AT deleEHR phtirh GG TPNahE JhekiPratkon may be
ach I

S SISO AT ISl SR eccion
S Uodmpesr ateater swl ecned dieron e Iﬁn‘geetzratmg@ndrr&tzaeactlon

e t's T B e A5 PRI ed ! e A P

30°C to 300 °C, however the reaction temperature is
dependent on the type of alkylation process and catalyst
used.

The general class of alkyl aromatic compounds which
may be made herein can be characterised by the chemical
formula R-A, wherein R represents an alkyl group derived
from the olefins according to this invention by the
addition thereto of a hydrogen atom, which olefins have a
carbon number in the range of from 7 to 35, in particular
from 7 to 18, more in particular from 10 to 18, most in
particular from 10 to 13; and A represents an aromatic
hydrocarbyl group, in particular a phenyl group.

The alkyl arylsulphonate surfactants prepared in
accordance with this invention may be used as surfactants
in a wide variety of applications, including detergent
formulations such as granular laundry detergent

formulations, liquid laundry detergent formulations,
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the al kyl chain, typically on the 2-position of the
al kyl chain. The said alkylation may or nay not be

wa@2008i0e3Dut in the presence of a liquid dil uePtT/EP2007/061809

Sui table diluents are, for exampl-e, paraffin m xtures
of a suitable boiling range, such as the paraffins

whi re; r j e ti and
WhLER L8 1 e CMMEThELs Hieh e RN C08NEL | Bt
prodsce ]l lAncexs efesrohls hionas osmth cadygenerns bopunpysact

as diluent. The preparation of alkyl aromatic, .
hy%r%%%}%%n%Q%QQ%On{hg?f%gs%%p%ie??ﬁxﬁ??ﬁ AR at bR f c
hydeosaihgnageyc e performed under al kyl ating
conditions involving reaction tenperatures sel ected

from a The gelirahqry el prepatoreweiartants erepared in
Subtabbyanctepl efl e 0P LaN0 B AE OIS0 1R 300612 r yse

however the reaction t nperature IS depen on

type dttargyhat fomplacesss anspbeat Bl ys$11ysesundhg detergent
geperal _class of al kyl aronmati c conpounds which may be
nag%rﬂ%}%FhOE%n E%e%%aF%ET%}?E%%n%ya¥%eg%%%ﬁ?%%y comprised

f opfruh aan]@erV‘&?r@d)rg?&éﬁ@é esgat 538 ah&kyl 1@y pup

derived fromthe olefins according to this 1hvention
byarhksadehonane t fler Brotafits byemogbveat sugh whs chther

ol ef i ave_a_garbon. nunber_in.the ran of from7 to
St R e S LRy T o na St [ ABATEf
fromiénio dfpeostiidepss ticphaldédrOMdlednldy #ends and
represents an aromatic hydrocargfl group, in

patBPehl dFtBVpheRS I Hrupcontec ki g9 agshLel phongies, anti-

51851001 aCURIGAL LEuROSPLAREE bl s et on

apptleationsof i sl talbhy aldderpemgl components, including
their amounts, is well within the ambit of the person
skilled in the art of detergent formulation.

The alkyl arylsulphonate surfactants which can be
made in accordance with this invention may also
advantageously be used in personal care products, in
enhanced oil recovery applications and for the removal of
0il spillage off-shore and on inland water-ways, canals
and lakes.

The present invention will now be described by way
of example with reference to the accompanying drawings.

Figure 1 is a block flow diagram of the process
according to the first aspect of the present invention.

Figure 2 is a block flow diagram of the process
according to the second aspect of the present invention.

Referring to Figure 1, Block 1 represents a
sulphonation reaction zone. Block 2 represents a gas-
liguid separation zone. Block 3 represents an effluent

gas purification zone. Block 4 represents an optional
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formul ati ons such as granul ar | aundry detergent
formulations, liquid |aundry detergent

wo eoosiobmsT ons, | i qui d di shwashi ng det er gent PCT/EP2007/061809

formul ations; and in m scel l-ariebus formul ati ons such
as general purpose cleaning agents, |iquid soaps,

shrEPAOSc208bk hgukEn&COHI LAY §g§Q%§esgﬂgsaQByE Eional
aryl sul phonat e Surfactants prepared In accordance wth

t hetpbédératinneandohyfirnllypast coukarBliseki 6 depeegents an

fo .atlon Lfically_ laundry detergent
foéﬁgﬁgﬁ%gngéuiﬁggéz ornill 4¢Fons are general |y

conpri sRef of r ingiutd eF i Glir€ ONPONERé S1 PESIEESHE hergd kyl iyl
aryl sul phonat e surfactants thensel ves such as other
SUPFAL BHAZOBRTPRE FOAT ELnGORRAF 621 arpRoE 6RI Bher alkyl

cag+8RhChh¥PBecRULLHE S f?@Mi#9§§ﬁ?ﬁg%g§ég%§gp§9§?£%nic

and their activators, ?oan1contro :
enggadstoakt i jiryi Agrageasentopisi salphonghirgesgenandLine 3

il , I ' f i.t abl dditi I
SLABLLLREes, PELCEL LD, RLostl eble sOTLISRET. g oo ecns

t hef ambéht ofc+88mpPehELFinki F1-6d EHetgﬁl?ﬁénQEion reaction
detergent formul ation. The alk¥[ aryl sul phonat e
Y

sufPARt ahiBewhi ERPEGRChES nblde Fhraktcbidanderenchiohi groduct
'”¥ﬁ8£$g§%”§¥oﬂ!§ﬂe ¥3919&S?#3%%%§§a8§§H %?nge[ﬁgﬁgls

care p cts, in enhanced-o OVEry apprica

andepoesehesr ehovghsoebusi ¢fspudhager oédmsbacegang Phom the
i nl and_ wat er-ways, canals and | akes . The present

i 97T OAL IR | FERRTR BECReSRRE bl By GeleBFeeS@RAD| Bhev $econd

ref eg@0gertQct {én ASFOARANYLNGr LAY FBSw - 15k L '
bloc% floa/d?agr%ﬁ§of t he Hﬁgggsg&gc%%?dFﬁé %og%%%ﬁé Fas

fiperifspecionfzone. phigen! repeasénns Ehgurbe@néd gaseous

b'QE§e£$°¥ﬁ9{89£8”%P$th§epéP?fS&nt gas purification zone.
Line 8 represents the third liquid reaction product which
is a combination of the first liquid reaction product and
the second liquid reaction product. Line 9 represents the
alkyl sulphonic acid emerging from the optional
stablisation and hydrolysis zone. Line 10 represents the
alkyl aryl sulphonate emerging from the optional
neutralization zone.

Referring to Figure 2, Block 1A represents an
alkylation reaction zone. Line la represents an aryl
hydrocarbon feedstock. Line 1b represents an olefin
feedstock which has been prepared by dehydrogenation of a
Fischer-Tropsch derived paraffinic feedstock. All other
blocks and lines in Figure 2 are as described above for
Figure 1.

The present invention will now be illustrated by the
following Examples, which should not be regarded as

limiting the scope of the present invention in any way.
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invention. Referring to Figure 1 , Block 1 represents

wa@2@alopdeenat i on reacti on zone. Bl ock 2 represePtHFER2007/061809

gasl i quid separation zone. Bl dsk -3 represents an
effluent gas purification zone. Block 4 represents an
opgkgﬁﬁhgbgklscrubbing zone. Block 5 represents an
optiona abi l'i zation and hydrol ysis zone. Block 6

r epr eseht singavprlionhl bemzenal wzat pospaoad . byRef erri ng

to.Figure 1 Li ne represents_the kyl aryl _
hyﬁgﬁggFggﬁn% é??iﬂé ﬁa?é??%?rmﬂﬁ?ﬁ?gttﬁ%réYRQ!P@Féﬁﬁlnlc
hasebastodrr uyedgf tRE PASGHEIRTMOPSER BREFRGEI PkeM)
feedstock. Line 2 represents a sul phonating agent.
Li RECSeFepf eSERT sUPRe £PiLevwedghy datentatbenpusingt HF as
an S, € st N romthe .
U BRDRar T on T o] B e, P T EROh bl PErafgine were
fipseparqdidnreaEiSOneprDﬂuptcbnfe@éﬂgoﬁr@@i%@eag@§ba1t—
-ljquid,. separation_zone. Line 5 represents the gaseous
ef#ﬁﬁ%ﬂfasg?ﬁﬁ Eﬁ%?ﬁ?ﬁﬁhf?%E?%K%tgaEh@I¥%ﬁ?ﬁreg carbon
Seppaation ZONSbthiNed Ooy eRr ESRPISat PonSEE0RIsti IVidion ang
reaction product emerging fromthe effluent gas
puRY#regenahionneThe | nesyle bpg eEestet HEropeaneparaffins
gaﬁ§$u§h§t£8§f$$p§§gég%p%éggwthe ef fl uent gas

Lin e

purification zone. représents the third liquid

I g et 0fE it arhikorMiaibds a conbjwakgae @f the Tirst

| ijqth didceactdrieproduct and the ggcgnd T1quid reaction

Al

prquft. LIime 9 represents the a Ky ysurpnsnrc—acta

rolvel
St

[al
~J

£ ] ekt ] + ol an—and . hvd
1 I'TONTUTIE T OITal St aiot O —aru—Tty GrOn1
e grnyg op I b

ne 13 10 roprocapntc tha 2l leds \I!

ZCI . T IFAV J.\.FIt]JFCQ\,llLo eIy 1T—_——ai—y SrH! phgp.a-t—%
wéﬁ%ﬂgi+anm;gmimmlnnmrimz%innjmm
Referi¥ing to Figure 2 _ Block | A 2BpResents an

al 7,%n%§§?h%ﬁﬁﬁéﬁn1zone. Line | a%represents an ary

The linear alkyl benzene (LAB) was then subjected to
a sulphonation reaction by reaction with sulphur
trioxide. The sulphur trioxide was prepared using
elemental sulphur as base material which was melted,
burned to SO, and subsequently converted to SO;. A 6 mol%
S0;/air mixture was fed to a sulphonation reactor at a
flow rate of 186 kg sulphur/hour. The sulphonation
reactor was a 37 tube Ballestra type F thin film reactor
operating at a LAB feed rate of 1250 kg/hour. The
sulphonation reaction was carried out a temperature of
50°C and at a pressure of approximately 30kPa above
atmospheric pressure. Linear alkyl benzene sulphonic acid
product stream was separated from the depleted SO;/air
vapour stream in a gas/liquid separator and subsequently
routed to an ageing section (2 vessels in series) and
thereafter to a hydrolysis vessel where approximately 1%

water was added to stabilize the product further. Total
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hydr ocar bon feedstock. Line Ib represents an ol efin
f eedst ock whi ch has been prepared by dehydrogenati on

wo@booa/oFiosTher - Tropsch derived paraffinic feedsPOLEP200§/061809

ot her bl ocks and lines in Frgape-2 are as descri bed
above for Figure 1 . The present invention will now be

2 f _ _ |
ot BRIES i ot [ B T RER S o (S0 b

i reviemt xoima the n y4 Gvayi iixeep | and. tenpéraieare abky|

b d_ by dehyd ti .
AT RS o fl 97 AT PR D AL &5 7P e
PACOL (1M ek HaeF I /¢ BPMurPEeeesse smbirgiyORrom the

followed by _al kyl ati on using HF as al kyl ati on _
c A3 A5t QU eSTRERH T TP steparatfethstaete Preparestatic

i ' @Qg{- r h ct.i Sd C i fania
Flnl?g%(girﬁ r opos%—h&gg%af%%). ée]r%e%%]efg?ég% (Sg‘g?jbfo(%l&#c?acti on

I S odyt@r hedndyl tneantaapl dremienk sdulplabnon a&ndd and

hydr ogenati on.,K The resultiqgﬁfischer-Tro sch paraffjns .
hatH A PRUF 1F | 30k Bl ERpossTERE - Thee | Fyed kytdic liquid
bepzenendh AR cy@Bed heh Siib] £ed et t 01 e SH| PHOPAtLON ene
reaction by reaction with sul phur trioxide. The

subphpironi¢ ox¢Hé slesedn eberetnasiing g enchial d ssephator at
as_ base nn%egig]k ig@ S nelge L burned to %5% and
subsERTt y° conV@r EH t b S8 PEOE not s 'S arre

M xg &t 1@y Nagd £ 8T ¢ Ds deset Phonat F o TPACEIE Bis@ f+oves of
rate of 186 kg sul phur/hour. The sul phonation reactor
WeC 324301 (ise BaIaMestech frpFe the [ily MaARAYe &tttsam by

opg[szgl%gg._ﬂg al 3, feed rate of 1250 kg/hour. The
sul phonati on reaction was carried out a tenperature of

50 C arthatalkylr epsune af tdppreduiatisly BiGkPa aahadve

sulphonic acid had the following carbon number

distribution:

Alkyl Carbon Number Weight %
Less than C10 0.71

C10 11.79
Cii 33.96
Clz2 30.02
Cc13 23.97
Cl4 and above 0.26

The Absorbance, direct acidity, UOM ({(unreacted
organic matter), water content and sulphuric acid content
of samples of the final linear alkyl benzene sulphonic
acid product were measured using the various test methods
described below. Results are shown in Table 1 below.

Absorbance Test Method

The absorbance of a 50g/L solution in ethanol was
measured in a 4cm cell at a wavelength of 400nm using a
single beam UV spectrophotometer. Absorbance measurements

are a criteria for colour formation. In general, the
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at nospheric pressure. Linear alkyl benzene sul phonic
acid product streamwas separated fromthe depl eted

wEBRasI3vapour streamin a gas/liquid separatBCT/BPZN07/061809

subsequently routed to an ageiatg section (2 vessels in
series) and thereafter to a hydrolysis vessel where
apHEQKEﬂHEﬁEyAﬂé%%@EﬁEem@ééagd?ﬂetﬂo§ea95h55§e5 gae product
product further. Totalresidence tinme of agern

hydfel ysis vessel s was apprOX|nater 40 m nutes and

te u f._ag |n / yS|s section was
H? et &gt HX depleted S03/ vapour stream

energlngréﬁ@@1ih§ @ﬂsiimé&&CbE%&E“E%ﬁ&eﬂ@ssﬁgéﬁbﬁf%”é%&d
to an Electrostatic Precipitator unit ere

tr¥88sa6FUrpEaiy Webﬁbedsané dlﬁé@lveﬁkyn b@nmbnef EtOH and
suk phaoni gragi re renoved.

r eirargvlg ggl id Eﬁ{bg t# ﬁteoﬁcﬂrkg%yc S T chf d"lth
I|nearmalkylNb@nzeeEpsetpé@nas BgkOH g4y eam | eavi ng t he
Ald_seoara or at arate of 3.5 kg/hour (i.e

ad., Qrganic M3 ) c ebppd

Final | yrideodRsss t4 aw%/pfs ﬁé S8y ¥ a@rfaei"liﬁyfdﬁ {’éﬁe

the air vapour streamby caustic scrub I ng
gr%@bpb@niﬁea¢é@ulmlﬁ@OEIW§$ ®¢§$US©@ph@@lnsacadshaddard of

h b di stribut
T oo gt en el b o e
nHéXehangema@EmmﬁOmisnms@@dwﬁﬂhDQUM®E1§§|ﬁh&@@t§ﬂtE€6H

les of the final linear al kyl benzene sul phonic
dﬁ%ﬁhm%shﬁzémg?n AeESET}RY YUCWAL 1 b WakeBULNt birear alkyl
”%&Qgéngeﬁi hed; bel ovy J{s are shown in Table 1

he absorbance of a
50g/ L sBletdmounth @f hartoir was a linear alkyl benzene

sulphonic acid sample was measured using one component,
volumetric Karl-Fischer titration. Sample size was
approximately 3.5 g. The titrant efficiency was 2 5.0
mgH,0/mL and the Karl-Fischer solvent was buffered with
50 g/L imidazole.

Test Method to determine amount of sulphuric acid in

linear alkyl benzene sulphonic acid sample

The amount of sulphuric acid in a linear alkyl
benzene sulphonic acid sample was measured using
electrochemical titration using lead nitrate.

Example 2 (Comparative)

Example 1 was repeated except that the acidic liquid
emerging from the Electrostatic Precipitator (ESP) was
not recycled. The Absorbance, direct acidity, UOM
(unreacted organic matter), water content and sulphuric
acid content of samples of the final linear alkyl benzene

sulphonic acid product was measured using the Test
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measured in a 4cmcell at a wavel ength of 400nm using
a single beam WV spectrophotoneter. Absorbance

WOR@SOSBRENtS are a criteria for col our formt PONEPINN7/061809

general, thehi gher the Absorbance value the nore
coloured the product is . Direct Acidity Test Method
Argsinods Gadf oL { pear | ® PoRL i S
accur at eISy \/\/elcghed a?}%é‘zl%(sso %%gylgng%% %ﬁ&éﬁ %?OVE?%%% 1
30bedowf H20 and titrated to the equival ence -point

with 0, [ /1, _NaOH (expressed as ngKOH g) . UOM
(Lﬁ?ﬁ%@%ﬁ%{?@‘—%%%ﬁéﬂgi) Test Method The UOM of a

509/ L smanhsl ©f1 lidieafepddoda henzane sl oo o e b idiky1
Et OH was neasured agai nst a standard of 0.65 g/L

| | PRRAFERE KY3S bRFRRMEd Pt GphydT egeMPLn Apf | DNCO-C14

ex @ﬁ%% oh L, | ] phase 4,

Telgt t %d(hto d%?:?#néﬁgf%%n%ﬁnfeé?g% er hlﬁﬁel‘?{n}@g{r group of
al Ky¢ besmzbniens ud plhphi £rali shbstogh Bc THhei @t tied following

water in a linear, al kyl benzene sul phonic acid sanple
ma%a]ﬁ]%%%ﬁ’érab%i%’gs%ﬁgb‘éﬂ%hent, vol umetric

KATA T3S ChBfodid thidedl.  Sanpt & S| g YEs gpproximate

L2920/ 4 P |
U

3. et Tant—efficrency wa —OTgH-20/nt—an
”J%?%:,.l_lis wwer LA =T C Sy feg.ax o I AP

% I’HJI"I S UTITT SUI VCTIU 'A'(cPe muuvivy| |igc W ouUTgrE
i ;éLaz“m'Je. Test—Met-hod-to—deterni ..v'gﬁmrmum of

su ' idin linear alkyl bed%eh® sul phonic acid

saffifd e The amunt of sul phuric 823dl7n a |inear alkyl

berZene sul phonic acid sanpl e was2heésured using

ellglt4 ochem cal titration using |easlnitrate. Example

2 [(@empanaidwie)r Exanpl e 1 was repeaied except that the

acidic Tiqurd

The Absorbance, direct acidity, UOM (unreacted
organic matter), water content and sulphuric acid content
of samples of the final linear alkyl benzene sulphonic
acid product was measured using the Test Methods
described above. Results are shown in Table 1 below.

Example 4 (Comparative)

Example 3 was repeated except that the acidic liquid
emerging from the Electrostatic Precipitator was not
recycled. The Absorbance, direct acidity, UOM (unreacted
organic matter), water content and sulphuric acid content
of samples of the final linear alkyl benzene sulphonic
acid product was measured using the Test Methods

described above. Results are shown in Table 1 below.
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energing fromthe Electrostatic Precipitator (ESP) was
not recycled. The Absorbance, direct acidity, UOM

W@ wess8ed organic matter) , water content anBCT/EP2007/061809

sul phuric acid content of sampbes of the final |inear
al kyl benzene sul phonic acid product was neasured
usi ng the Test Met hods descri bed above. Results are
shown in Table 1 below. Exanple 3 (Conparative)
Exanpl e 1 was repeated excepibldat the |inear alkyl
benzene was drogenatlo% of a C9- C14

ker os@A&EES ; onteRtaaRd

of shhghiesel taeaa ebhﬂen@r }b|f §Hb§€9nta§k$9' theénteheulghomc
f ol TOW ng carbon nunber di's uti )

di rect aci sa u red angEnPEPAESt ar

wat er content and sul phuric acid content of sanples of

the final linear alkyl benzene sul phonic acid product

Wa%E .ReasnLedctsi ng thestadarlks hpdemdescr i bedaebovew | H,s0,
Resul ts g&ed§hg§mglr Tabl e 1 bel pw. Exanpl e 4 S
(¢bnpar kbﬁe rExanplie 3 was repe(ted except| that the
aqrdic THgET - FOET BT Jg20 0B, Phoqbrastal [§ 550 ag [1.99
aci-df t yi TR LA adts L B 0180 ) uiié.‘"!%" LR e CHERET
contdnt| 288 S0EBReP [ LA dRthl -df ~4aR3 b - 3PP a7 | 1.99
filna | Eéﬁr%ﬂ-%%ﬂ 23 Gl hodi- é5aé| &4pk BelgbrOwAd [ 1.73

neasured usi ng the Test Methods descri bed above

Resul t ae shown.in T Ie 1 .bel ow. Tabl e

Aci di t)sls Eosor%lé‘lﬁn@eer a\%atles (‘:”oerﬁeerﬁr{eafﬁl deIefg%ur |lgeCt

acd ¢l Ton e b riba iaar Uibl\kydnd)eﬁbﬁﬁike SOH N Craatdek for

sanpl es prepared in Exanples 1.to 4 Since a nunber of
tiﬁff%% NRF IR S RS rdufresttin Table 1. Only one sample

per example was measured for sulphuric acid content hence
only one figure is quoted for each example in Table 1 for
sulphuric acid content.

It can be seen from Table 1 that the Absorbance of
the linear alkyl benzene sulphonic acid produced in
Example 1 (using Fischer-Tropsch derived paraffinic
feedstock together with recycle of the acidic liquid
emerging from the ESP) is not significantly different
from the Absorbance of the linear alkyl benzene sulphonic
acid produced in Example 2 (without recycle of the acidic
liquid emerging from the ESP), Example 3 (using kerosene-
based paraffinic feedstock instead of Fischer-Tropsch
based paraffinic feedstock, together with ESP recycle)
and Example 4 (using kerosene-based paraffinic feedstock
without ESP recycle). These results demonstrate that the
combination of Fischer-Tropsch derived paraffinic
feedstock together with recycling of the acidic liquid
emerging from the ESP back to the liquid linear alkyl

benzene sulphonic acid stream leaving the gas/liquid
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acidity, absorbance, UOM and water content, ranges for
these neasurenents are quoted in Table 1 . Only one

wa amplossoper exanpl e was neasured for sul phuri cPE/ER2007/061809

content hence only one figure23s -quoted for each

exanple in Table 1 for sul phuric acid content. It can
besgggpafoem Jahbe 1iLhat; S t j Dear
alkyﬁ b%nzene su#phoﬁ?c a%%%ﬁgfgdﬁéggﬁﬁﬁngé%ngﬁetée colour
(usfnghei E¢hat - Tinparhatkyl veenpanaf §uhphofibedsat békproduct .

to r.withr C of . the acpdic liguid energin

oo et | CRY S Obnnele SRk Lo b eR AT F O Prazene
AbsalpﬁﬁﬁgcOéciﬂe?fbﬂ@@édaiﬁYExQﬁﬁZ@”f syt Phonk £ @k d-
produced in Exanple 2 (without recycle of the acidic

| | GEPES ehef gt hyed r basdpecHsPyoge Eharpyet e tesyabe of the
ke b - i nj s k_kpst 0 N

Frachare T ssni R B g LRA L AS T Sl e paim oo
Wi $he EBPL catyoh eyundel Fxaapbe dotmst aga kel Dseae- Hased
paraffinic feedstock w thout ESP recycle) . These
r2%%??%n%eﬁ5ﬁ8??%fep¥ﬂ%?c?%e conbi nati on of

Fi scherrdranscn gieny esknar afdn nrgh feedstinek ¢pgeiher ¢

with recycling of the acidic liquid emerging fromthe
ESRc bAtkyt oUPMectnigeir, | vakar edkiyénbemzensulphphoni @cid

acj ang | i he s/, 1J qui dseparator i s not

ol e FTAETT B Penl IR GRS LR Brtents ke

| i preadued& yln bEga®pee sUl phothg BLsEndF otiSpsch derived
Furt herppre, the_ Absorbance of the |inear alKkyl

beR2ERE" Lot phbPPds sl TraRfeer YHEd@mpYela Phisthy acidic
Fi schela dnOPsehy derdnedhd _e?éf ogk 1ogel gﬁjf%\iect,%éﬁy -

recycle of the atidic liquid energing fr
wellifierémtn fhemspeeiPiceatt ocpdide] i V@M obntcanereatedr

l'i near al kyl .benzene sul phate products, It can al so be
SRR T 7B bl SRR tHnh ratcont of the TinéaR atin

benzene sulphonic acid produced in Examples 2, 3 and 4.
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Acidity, UOM content, water content and sul phuric acid

content of the linear alkyl benzene sul phonic acid
w@e@dos®a7 i n Exanpl e 1 (using Fischer-Tropsch BeT/Ermd7/061809

paraffinic feedstock together 2w th recycle of the

acidic liquid emerging fromthe ESP) is not

significantly different fromthe Direct Acidity, UOM

content, water content and sul phuric acid content of

the |inear al kyl benzene Gul.phcohid %cid produced in

Exanples 2, 3 and 4 .CL Al MS 1 . Process for

preparing an al kyl aryl sul phonic acid conprising the

StEPS Ofrocdsy fnt@eddaid ran « klkyar &l Gulphonic acid

hydr ocarbon with a gaseous sul phonating agent to

pr oduc €MHT B MG the iShARF aict i on product conpri si ng

an al kyl_\ar I i ¢.aci n L) .

eff|uen%”st%%E%%‘?ﬁ?ﬂi%%%%%%?ﬁg%fﬁéb%ﬁ?% §%§gﬁ%§b°n with a

reacti on prgessious emlpheongaseguageift! tenpraldueam i) a

(c) purifyi t he .gaseous effluent streamto provide a

ol baned gasddds s rguthFE s tECORI GG GBS an

product; (dai1keay@ryng NeHeeEen@ diddund rQagt i:0daseous

product to the first liquid reaction product produced

af t er separ &fifdmesttepti®amio produce a third liquid

reaction.\praoduct _caonpri.sing.al kyl, .aryl. sul phani c_aci

wher ei n(}f)he%ael aﬁa%éLr gm’a:t%lec%ﬁyr lréoclalr %Lﬁl S eStrarh &t ct

contacti ng @rcii @R igashyaisoed ey <t raangl ef i n

under al kylating conditions, and wherein said olefin

i s obt ai fled Py r CGen FRISERVST of LRiUSE e SETIEGHS &9

provide a cleaned gaseous stream and a second

liquid reaction product;

(d) recycling the second liquid reaction product to
the first liquid reaction product produced
after separation step (b) to produce a third
liquid reaction product comprising alkyl aryl
sulphonic acid;

wherein the alkyl aromatic hydrocarbon is obtained

by contacting an aromatic hydrocarbon with an olefin

under alkylating conditions, and wherein said olefin
is obtained by dehydrogenation of a Fischer-Tropsch
derived paraffinic feedstock.

2. Process according to Claim 1 wherein the second
liquid reaction product comprises an alkyl aryl
sulphonic acid and sulphuric acid.

3. Process according to Claim 1 or 2 wherein the

gaseous sulphonating agent is sulfur trioxide.
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derived paraffinic feedstock. 2 . Process according to
Claim1l wherein the second liquid reaction product

waeeowns®es an al kyl aryl sul phonic acid and suP@iEP2007/061809

acid. 3 . Process according-tesCaim 1l or 2 wherein
t he gaseous sul phonating agent is sulfur trioxide .4 .

Prpces [ - f [ t.0 3 rein .
i1 Eaen R Y B AR s dtng therein
gaseouprefifiivertdi cst rseap t () ough canrrealeer oS tdt ipassing the
precipitator. 5 Process according to any of Clains 1

to 4 WSS RIfHORRG Gt &g t?%)ogﬁgél Car HleF TRstat i

t enper ¢pda dit ddeg-.range of from about 25 C to about
120 'C'and a pressure in the range of from about 30

kPa- t 0 Piemgts s5 @ deRar dalngv & catermys pifeldl@ iprseds trce 4 Grherein
Process_for preparing an alkyl. aryl .sul phqni¢c acid

conpri sslunlé)htcﬁnéﬁg Oélps oF ((aa{I )lsc r#g&ellgné)uz%n a;tr Smati c

hydr oc adagreréitidreairoltefd rauma@e o falfodmatabag tC @ndid itNSibout
in the presence of an al kylation catalyst to produce

an al kyi*%afortid @ WydSsedhdn, Bhiterainyss gifd feloet iapaug 30
or vea sl P P et b e R Pe Doty
aromat iRrdosdrso b grrepatrirg gas edlky 1s |mphomatlipigprage rtcid
to produce (.i). a first liquid reaction product
(corrpricé%"ﬁ’g‘( 384 talf'reyIStﬁﬂ%pf?%ﬁc acid) and (ii) a
gaseous(Ahf lupRbcstingadh 6RbnaeRar abirechiech KSkn an
liquid reaction product fromthe gaseous effl uent
stream - olefin under alkylating conditions in the
presence of an alkylation catalyst to produce
an alkyl aromatic hydrocarbon, wherein said
olefin is obtained by dehydrogenation of a
Fischer-Tropsch derived paraffinic feedstock;

(a) contacting the alkyl aromatic hydrocarbon with
a gaseous sulphonating agent to produce (i) a
first liquid reaction product (comprising alkyl
aryl sulphonic acid) and (ii) a gaseous
effluent stream;

(b) separating the first liquid reaction product
from the gaseous effluent stream;

(c) purifying the gaseous effluent stream to
provide a cleaned gaseous stream and a second
liguid reaction product;

(d) recycling the second liquid reaction product to
the first liquid reaction product produced
after separation step (b) to produce a third

liquid reaction product comprising alkyl aryl

sulphonic acid.



(c) purifying the gaseous effluent streamto provide a
cl eaned gaseous stream and a second liquid reaction
w@e@dosio37 (d) recycling the second |iquid reacPCDREP2007/061809
product to the first |iquid-reaction product produced
after separation step (b) to produce athird quuid
react i SO S .
aS?d 7%%%?5(: accorﬂoqsn%}gt(gl @vé{v%érrghcn aromatlc
ar onatlfcyctlmltrajtdmrboirs ierrenrEene. . Process accor di ng

f dains 1 to 7 ereint Fischer-Tropsch
derl ve lfJacfeasfslf |"’]’ﬁcc°]f%&% K_"rli%rﬂlgrjl(‘s]ealsl“%ts %r£ yjterein
linear g for surchedrisg i i disrivedl -pPF-D0OSS ACEU Sl gk

to any of Clains 1 to 8 wherein the Fischer-Tropsch
der i veFPmREFFGHix Feddstok dommasend rommkad 8%

of bragﬁwjleagf@{ ffins. 10. Process for preparing an

al kyl aryl ‘sul phonate by neutralizing the al kyl aryl

su$ phoremo @il davdiiindital aeacifi ailgimeductt prepsatin

accordir}g to any of Cains 1 to 9.
t Fisclhier-Tropsch derived paraffinic feedstock
comprises from 2% to 8% of branched paraffins.

10. Process for preparing an alkyl aryl sulphonate by

neutralizing the alkyl aryl sulphonic acid in the
third reaction product prepared according to any of

Claims 1 to 9.



