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ALKYLARYL SULFONATE DETERGENT 5 MIXTURE DERIVED FROM
LINEAR OLEFINS FIELD OF THE INVENTION The present invention
relates to oil soluble alkylaryl sulfonate detergent mixtures derived from
linear olefins. The compositions contain a relatively high amount of for 2
tolyl or xylyl isomer of the linear alkylaryl sulfonate and employ a 10 heavy
alkyl benzene sulfonate derived from linear olefins. BACKGROUND OF
THE INVENTION In the prior art, methods are known for preparing weakly
or strongly superalkalinized sulfonates from sulfonic acids obtained by the

sulfonation of di%W&MXM&%F@&%@%%ﬁE kBN Excess of
alkaline earth patehhage; BERher® corpoUNISRIcrUeafw Beigrgents
when employed in a lubrication oil composition. The alkyl aryl
hydrocarbons subgcted to the sulfonation reaction are obtained by

@Fa?dﬁﬁligﬂﬁ?el NRRITAAENCraft reaction of different aryl hydrocarbons,

particularly aromatics with two different types of olefin; namely, branched
olefins and finear plefinsnpicaly biakehed oiefins aeiahiaingdibythe

20 oligo poR/merizatio_n of propylene to C15 to C42 hydrocarbons, )
paviisRady el FopieRE RFaBb YR RRTZ e e R BV FAGE BT DiEh
dgfinntherysefidiineak olefipsbmically areLRiringd I the AlgePemploy a
yierization of ethylene to C14 to C40 hydrocarbons. While it is relatively

disay e kbt ace sl ineps s sH FhEGRIAE2S alkaline earth base
not fixed in the form of salt if the sulfonic acid is derived from a
hydeorasRen pbiriedripyrativiationrhan aryl hydrocarbon with a
branched olefin. It is difficult if the alkylation is effected with a linear olefin.
It is particularly difficult for the alkylation of an aryl hydrocarbon where it is

_ monoal Ky Enerinheie BRRGES g kBATER EoBPISRAIRG| WA K B EBONS

hayertie. any Y BSHLENL G ROSIIRAS L AR AQ.2:0h he dinealBied shain

due to the fonnation of a skin in the open air. This poor 1 dispersion is

rsierproatuhesd inthesnearimmd Seorbrtamsas g AlEpb e gretal base.
stHonatemiakishit CREBSRORASKACCAIINGIA AR M Prad8adonaiow

base number o . , _
composition. The allkyl aryl hydrocarbens subjected to the sulfonation reaction are

obtained by alkylation via the Friedel and Craft reaction of different aryi
hydrocarbons, particularly aromatics with two different types of olefin; namely,
branched olefins and linear olefins. Typically, branched olefins are obtained by the
oligo polymerization of propylene to Cy5 to C4; hydrocarbons, particularly the
propylene tetrapolymer dimerized to an average of Cyq olefin. The useful linear
olefins typicaliy are obtained by the oligo-polymierization of ethylene to Ciy to Cap
hydrocarbons.

While it 1s relatively easy to obtain a good dispersion in the mediom of
alkaline earth base not fixed m the form of salt if the sulfonic acid is derived from a
-hydrocarbon obtained by alkylation of an aryl hydrocarbon with a branched olefin. It
is difficult if the alkylation is effected with a linear olefin. It is particularly difficult
for the alkylation of an aryl hydrocarbon where it is monoalky! and wheré a high
percentage of the alkyl aryl hydrocarbons have the aryl substituent on positions 1 and

2 of the linear alkyl chain due to the formation of a skin in the open air. This poor
: _



(BN between 3 and 60), hence to a low content of free lime and the
absence of carbon dioxide and carbonate. 5 In fact, the alkylation
reaction between benzene in a large molar excess and another aromatic
or aryl hydrocarbons around 25 mole % of the alkyl aryl hydrocarban hafs

tHERGHIQUBHTE RSP PRSI DE SRABBY 1S FRBELIRYIERAFPBAE R ©

dispinys-amaindesirable-chatagtecistia Wy hen preparetkby, theamathagde number
described, for example in U.S. Pat. No. 4,764,295, this high proportion

4R a?wﬁ%iﬁom&éﬁ hepfiainy!al SRATALRETBn PBSHShU GRS iy carbon
linearmlkyhchaigrgsults in a sulfonate that exhibits hygroscopic

properties such that as superficial "skin" is formed. This "skin" makes this
product unacceptahle as an additive for lubricating oil. Furthermore, the
formatidh BrthE1eaBetRER SR RARIEHY REES R AR Y 87 BAR f65%S and
filikatien afateardt BRI MiSSAsHyArBIaN-CADSatenR: of caleitalk @ aryl
deterioration of anti-rust 15 performance, and an undgt?eirabl,e turbid

appiarames Breshed arhe R VSRS STbn e RAdEprepied fhein but
agidpd atdherate:ab L Hubywaightioma siapsiasd tybrieatingoailpeibed, for

. stored for. examination. Although, a high proportion of the aryl substituent

10

15

20

25

R BOBISIR Arids BPtHe’ fearallyt QM THAtES AE MG BLPTRISHESD

bengfitsatheyiormitipenol dkiei oakin: hast linviteskits Mpal Galie feOT @ Studyonate
this phenomenon, the applicant has carried out chromatographic

atbahySEU S RSP RGBS TiferBrt i SRttt ing By the Joaiton s

of dbie eyl kadicah anithe caleptaiamoithe dngarfaikybelaimang. Furthermore,
examined their respective inflyence on the properties of the N
c&?e@b‘aﬁﬁ%lg@gfﬁy‘?l YR SO AL T R4 eaé%l‘%‘fﬂpf?ﬂ%&yc?o‘fﬁfﬁ’éavﬁgﬁf‘mOn
these diffenentdsamersoRbildddpSraiah Neaf:RB9, 2% dherappliednhiiasst

thus discovered that he could overcome the aforementioned drawbacks
irPS%f‘?ﬂBéﬁcasafH}eaﬁwBY@%%ﬁﬁé”g?iﬁ RPGROERTHOR COthEF %%fﬁ%ﬁg}m the

havingiherarybsehstitugniiasdnasitiond of 200¥the Jinear allkdiehairiwas
between 0 and 13 % and particul_arlglz‘ between 5 and 11 % and. more

pAREGRI BHRSEHOFAHA TG Y HGRR el el 4 BOLBRPRELESHEe !

drawhacks: S0fes esampladbeszeneaiseudingt hewsaddadheatyherformance
h)édrocarbon -since.it leads to the formation_of the skin, and if alkylation
W.

B RIITATBEGR o HF Prgcdds, ngied its application.

To study this phenomenon, the applicant has carried out chromatographic
analyses to identify each of the different isomers differing by the position of the aryi
radical on the carbon atom of the linear alkyl chain and examined their respective
influence on the properties of the corresponding alkyl aryl sulfonates of alkaline earth

metals obtained from these different isomers.

In U.S. Pat. No. 5,939,594, the applicant has thus discovered that he could
overcome the aforementioned drawbacks in as much as the mole % of the aryl
hydrocarbon, other than benzene, having the aryl substituent on position 1 or 2 of the
linear alkyl chain was between 0 and 13 % and particular]ly between 5 and 11 % and
more particatarly between 7 and 10 %. However, such a process has some drawbacks:
for example, benzene could not be used as the aryl hydrocarbon —since it leads to the
formation of the skin, and if alkylation was conducted through a HF process, a
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staggered reaction (two reactors in series) was required. Therefore, if
alkylation was conducted through a fixed bed process, two reactors were
also required: an isomerization reactor in order to decrease the level of
double bound between carbons | and 2 down to less than 13 % and then
atatieprsdonarsianor STRasiafeia rrEstbras sPrsed sEseigeiahativation was

drawhacksihoring:is yilized andswedeacieons agdaaureduitths:
alkylation reaction. in U.S. Pat. No. 6,204,226, the applicant has

distevEriPthiEeHercOUl Bve durrathE afrendrtromhdt RdDseRE @ ysTRonS

the pecessitygfihaving tworeastars, atalkylationsteparddheshiaiB@oned
with the use of benzene as aromatic hydrocarbon 10ﬁt%xfmplotylng the
25%

fIRSAR Ganiktlrs OPaIKaRE sk RietHs Havitgehyt fES AV BYiTed

weight ofiaiinsarnane, alkyl phenyl sulfonate in which the linear mono
alkyl substituent contains from 14 to 40 carbon atoms, preferably from 20

to 40 carbon atoms, and the mole % of the phenyl sulfonate radical fixed

on positioh' £ ofa- dfand Hribar &igs eRaliv s EmbEssr 1T Babhssopld
Ryeferatly i ReMRAA AR Yo ARt 2% Y ARl TR 3R Y0 1842 WY reactors

weight of a branched mono alkyl phe% sulfonate in which the branched

bRk AR BB AR MCCENEAIRS Mot e 51 8F0ssGR® aforramitisidspcarbon
%fé%t@!?ﬂg heonienkek insanenaalkykrhanyhstfonaien20
Su

stituted in position 1 or 2 of the linear alkyl chain, a large quantity of
branched mono alllgolrg)hen | sulfonate in which the branched mono alk
I

|
substitughts cdEirF rrérip 74 t6 W&FBB?P&R)W%&?%ﬁﬁ#@bﬁ%@%ﬁéﬁ%@me
skinJRrpationRAAMAISUHS sensitivity dutasdae Averagedmaleeiaioms,

weight and the level of linear mono alkyl phenyl sulfonate having a C14 to

Crolirddy Sma Ehiard isasbaBwigemedeomnces b asssbitiydical

i SeYRIR farmulasionangkskie formalionin fH8.AReMaIH afighd2t daYseferably
decrease. Similarly, in U.S. Pat. No. 6,054,419 the applicant has

dizepsretPtiftatiie2 EuRNdvercome the aforementioned drawbacks with
the use of benzene as an aromatic hydrocarbon by increasing the level of

total linegy mong,alkyd sLHPRA, By weight of a branched mono alkyl phenyl

sulfonate in which the branched mono alkyl substituent contains from 14 to 18 carbon

atoms.

However, due to the high content of linear mono alkyl phenyl sulfonate
substituted in position 1 or 2 of the linear alkyl chain, a large quantity of branched
mono alkyl phenyl sulfonate in which the branched mono alkyl substituents contain
from 14 to 18 carbon atoms was required to avoid skin formation and moisture
sensitivity, but as the average molecular weight and the level of linear mono alkyl
phenyl sulfonate having a C;4 to Cyg linear alkyl chain is too low, some performances
such as solubility in a severe formulation and skin formation in the open air after

20 days, decrease.

Similarly, in U.S. Pat. No. 6,054,419 the applicant has discovered that he
could overcome the aforementioned drawbacks with the use of benzene as an

aromatic hydrocarbon by increasing the ievel of total linear mono alkyl sulfonate
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having a C14 to C40 linear chain due to the fact that the molar proportion

of the phenyl sulfonate substituent in position 1 or 2 is decreased. From
preferably between 10 to 25 % to down to 0 % to 13 %. Through the

mixture of alkyl aryl sulfonates of superalkalinized alkaline earth metal
tamipgising: & 4).50rter88Mnyuwaight ¢da thartbephehylsuiforiate afithegpheny!

G4 to C40 Jlinear chain wherejn_the. molar proportion of phenyl sulfonate,, .
T B T Rk LR B ST f o
weitihtoofdveauy Gfkyloaryl‘sulforateh Wisereitlveo Anjk wiatid i qatagasydior

not an the-allﬁ/l gi are iﬁ?% two li ear alkyl chains with a 10 total

Tt 1 T .
ﬁ&%%ﬂ(%lf%g?boar% ol}ﬂigato or one or a p%urallty of branched alkyl chain
with on average a total number of carbon atoms of 15 to 48. In as much

as theses mixtili¢s edhtdin fesglihahal@dtoafiimedsmhionetakih peayd Cax
ulfonate .substituted in pasition | or. 2 of the linear . alk ltbCh in,-they avoid...

R o e R R RS s T B oen

asah2 iebetvofetItatdl lih&armiono alkyl phenyl sulfonates (having a C14

to C40 linear alkyl chain) decreases, some performances such thermal

stability, gt 80C, S0luly u}g/bi{z' \%%‘l’%:rteo - ﬁr?:%}éf' %‘ﬁg'}:av\}:agggﬁ‘f ?%W%%p%%%é%%l%he aryl

decreas€s. Moreover, this’application cks, the'use

bedrehe wiiollisrmorentdtic tayl thiverscorithdenes iheaneladsibriof twith 2
r?&%f%rﬁn}a& alkyiation step; 20, 1he stiuctire of the, alk gaar%%ﬁ é'él‘e [ A0in with
long alkyl chain) which give a high mole percentage ot aryl sulfonate
radieatingpasiviehrilimb2r of thebimeapaikyl ¢hain4§. important for

improvement of compatibility, solubility, thermal stability, foaming,

dispersign and redudion of sedimentin, ihe gl packags yhere v
sulfonates are mixed with sulfurized overbased alkylphenates. Therefore,
thieyesniins: & nelsdi ta2bidgveiomoll solubiehdeétergerikmixbare, Baging@d the
high:m O%B%ﬁ%h%r%%‘@ﬁooﬁ&@&s;{% fo lfonate ad %'it'”tB%ﬂ%”}%-i%s%h%ﬁ%Q 1 of
linear chain, which does not quickly develop an unacceptable skin,
miitightes the taaith i$ phesvhnd fomatey s thiegsolUkilityCantdneombatiblitn)
o&é@reeg&%?rs%%g y%%&"ﬁ?&n%e% Lglll\{lzﬁ/lfﬁgrgm 's:’tégﬂl":tyl Ié‘t%%%{'s%%bility in severe
formulations also correspondingly decreases. Moreover, this application has
2 drawbacks, the use of benzene which 1s more toxic than toluene or xylene, the

necessity of two reactors at alkylation step.

The structure of the alkylates (linear and long alkyl chain) which give a high
mole percentage of aryl sulfonate radical in position 1 or 2 of the linear alkyl chain is
important for improvement of compatibility, solubility, thermal stability, foaming,
dispersion and reduction of sediment in the final package where alkyl aryl sulfonates
are mixed with sulfurized overbased alkylphenates. Therefore, there remains a need to
develop oil soluble detergent mixture having a high mole percentage or the aryl
sulfonate radical in position 1 or 2 or the linear chain, which does not quickly develop
an unacceptable skin, mitigates the health issues and improves the solubility and

compatibility of the detergent mixture.
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The disclosures herein are directed in part to a detergent mixture which

overcomes many of the issues identified above. One aspect of the

invention is directed to a detergent mixture of alkyl aryl sulfonates of
SAmAMiA RErAFISEISIESHROFEIRYY 5 a) 50 to 90 % by weight of a mono

C14 to C40 linear alkyl substituted toiyl or xylyl sulfonate, wherein from

15 to 30 mgle % of the tolyl or,x ingJ ResHtivOsvlior &akomes
the lindaF lﬁ‘g‘)f’%%’"ﬁfng%*j‘ié‘ r?o%%%%%%iﬁ%ﬁ?ggﬁ%avy,alqyl benzene
nsulfortatie devive difsifieh IyTatids SRR i e thith ETE o ' T T Tisear 8

tergent
inear olgﬁn, g

Mherein heavi-hepzsne-suifenatae s welestehindsivg) dialkyl benzene
sulfonate, i) monoalkyl benzene sulfonate, wherein the alkyl substituent is

derived from the dimerization of the linear olefin, and iii) mixtures of i) and '
ii), 15 Anothefaspettobthe dsrgdntientmirdeted fosubtreatig! substinuted toiyl
o mﬁ asitions, comprising.a Majar, aMQKN. of ol g dYbHE ARG VISEOCHY Afthed
gindr Amounto etergent mixture described abové. Detérgent
caneaidatesocdoitbe becgrepatedidnn: employing an organic diluent in

place of the oil of lubricating viscosity. The 014 to C40 linear alkyl is
typically.a ble f cagbon cuts ich.d ' t p -
(hat 1t eiployl 15 BICB e T e Coiracs DRSS o
distyilatitans beazanaiatiie: Partidulinyprafsiredinesan hiaylcomtinciigionate
about 16 fqo 30 carbons and more preferably form 20 to 24 carbon atoms.
é&?&?&fﬁé&? the detergent mixture can have a large amount of the tolyl or
xylyl ring is attached on positions 1 or 2 of the linear alkyl chain; preferably
from 25 18 to 25 moléi¥idretenen sndiwpraferably from 20 to 25 mole%

of tolyl or xylyl ring is attached on positions | or 2 of the linear alkyl chain;
without exhibiting stability o mpatibility, problems. This.int tion _....
appears to be due to fﬁ%XB%{rlﬁ@u gﬁzseé}gé |(13%%§5‘f H"e“ﬁxr%ﬁ%w € nglﬁgament .
sulfanatenderivedifro aliytatibthofibenzelrEwithC10 to C14 linear olefin.
Other combinations do not share this synergy. Particularly preferred
detergent mixtures of the inventi%n &e{le)rably contain

11l mixmres ol
Another aspect of the invention. is directed to lubricating composttions
comprising a major amount of oil of lubricating viscocity and a minor amount of
detergent mixture described above. Detergent concentrates can also be prepared by

employing an organic diluent in place of the oil of lubricating viscosity.

The Ciz to Cyg linear alkyl is typically a blend of carbon cuts, which depend in
part on the process that it employed to prepare it. Thus, both narrow and wide carbon
distributions are available. Particularly preferred linear alkyl contain from about 16t

30 carbons and more preferably form 20 to 24 carbon atoms.

Surprisingly, the detergent mixture can have a large amount of the tolyl or
xylyl ring is attached on positions ler 2 of the linear alkyl chain; preferably from
18 to 25 mole %, and even more preferably from 20 to 25 mole% of tolyl or xylyl ring
is attached on positions or 2 of the linear alicy] chain; without exhibiting stability or
compatibiiity problems. This interaction appears to be due to the particuiar selection

5



from 60 to 80 % by weight of component a) define above and from 20 to

20 % by 5 weight of component b) defined above. Preferably, the base

No. of the detergent mixture as measured according to Standard
ASTM-D-2896 is from 3 to 60 and more preferably from 10 to 40. In fact,
Sﬁiﬁbmixwlﬁ@@éﬁiiﬂﬁﬁ azseh@femapwﬂemf sn&ytaiﬂitm iaftheishecating il C,.
filtratio #’5& cos . dispersjon of| les carbonaceous patrticles)

B %%08%1 %?ﬁef:‘ Gl&m, thermal stability at

80C, an absence of turbidity and an absence of the formation of a
su perfieiakiskdmrajtpfe&rséo @@agﬁrﬁ dﬁymiesarf open-kaakeratioably contain

PG e meks e, ERHA BUCCNe B9 2010 20% by

5 DESURIbINAM ‘EF]—tEﬂh%dEbl&ilé) Rr&fetibilg, ldﬂead&SN@Spédﬁﬁthﬁerg,em

present invention involves a m| ure of aé%/ aIk
SRR EEICAES 6ﬁ8%§?ﬁgag éeﬁ%ﬁgen Jlsg)‘[’e%éag‘n dalt?ves% Uia more
lnhrieatingfoils, B riethods for preparing said mixture. Prior to
discussing the invention in further detail, the following terms will be
defined; [?ﬁflmtlons 20 As d hereln[g:Y followm ter ave
Bt ;

followint} HEMATO U o LS ARERPE Hie LominUn e B Pricating
“sikalinateartatal kysaoyl tsulfopated n;eiétmﬁmﬁnal{@hherﬁacﬂwmmcisa]t of
an alkylaryl sulfonic acid. | othe wards, it js an IkaI| ee

10 PeORRRI) SN At Tt A P CER  HFCEES CHRA Br afe
(Zﬁﬁwmwtamﬁldgr@ubsﬁnaé isfchpabieafdomiing.paretal skit e a
term "aIk %%arth metal" a}lers to caIC| m, barum ma%neg m and

SHIRHGR glfe?lﬁﬁﬂ%nmﬁo AR e’rqp%o?ylllof xﬁy sﬂ?‘ona%e fadical
fixadanappsitiaoil ondeftpeinkgreatkyt ditaiitiafesd wtyeosiddes
percentage of all the aryl, tolyl or xylyl sulfonate radicals fixed on the

li ar% m t&ﬁi & g) tﬁgﬁiﬁ%\@mnd position of the
Iiﬁ’iﬁTF Eéflz S 1 %fﬁ'es ég |ji30 the li 1ain is 5 the position at
the terminal end of the chain. The second position is immediately -

15 In its broadest aspect, the present mvention involves a mixture of alkyl aryl

sulfonates of alkaline earth metals, its application as detergent/dispersant additives for
lubricating oils, and methods for preparing said mixture. Prior to discussing the

imvention in further detail, the following terms will be defined:
Definitions

20 As used herein the following terms have the following meanings unless

expressly stated to the contrary:

The term "alkaline earth alkylaryl sulfonate” refers to an alkaline earth metal
salt of an alkylaryl sulfonic acid. In other words, it is an alkaline earth metal salt of an
aryl, tolyl or xylyl, etc., that is substituted with (1) an alkyl group and (2) a sulfonic

25 acid group that is capable of forming a metal salt.

The term "alkaline earth metal" refers to calcium, barium, magnesiunl, and

strongium.
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adjacent to the first position. The term "LAB" means a mixture of linear
alkylbenzenes which comprises a benzene ring appended to any carbon
atom of a substantially linear C10-C14 alkyl chain. 10 The term "base
number" or "BN" refers to the amount of base equivalent to milligrams of
KOH in whetgrarﬁtbé sarhple .of thusahil ey BV nulylbersosflectdnorddixed on

alkaline pro ct ther eater al esery f
i R e S N
equilalenyptoobidure: Thiectésix'olenbhsddiadkaling elarth Gikydaryixed at the first

sulfonate” refers.1o c
g o St AT SO B e
smlhr@p@stés,awlaetbﬂ't@rddnﬂi@aﬂa:lfi&lmﬁfya@p%vla@wmmassitmnmamembately

I rth metal base, based on the amount required to
"anlanssa 9
rea E'EL(f/vrll tf%gki l(rcbm(;[:}ety of the sulfonate. Enough diluent should be

incorporated in the overbased sulfonate to ensure easy handling at safe
operatingtemeperidtiBs me:The ternimtow lovenrdkethatikyrasy hdutfonatepinises a

TR0 R R RO

refeesto an overbased alkaline earth alkylaryl sulfonate having a BN of -
250 or more. Generally a carbon dioxide treatment is required to obtain

high BN gyethased deieiaanL.compasiions. It A s neleyed fhat s aicnt

forms a al dispersion of metal base. Unless erwise specified, a
pem&rgsages»éié@ﬁmcgm grem@tﬁsaahlnlat@bt&réngh@talﬁ%n@mbamz’aﬂect more

R AR B B R co

mituieaoiholefity, Aﬁﬂ"pﬂe?(@sably.tBZﬁﬁﬁtur@m)btﬂiﬂmwm@@msqiure.
C20-C22, C20-C24, C24-C28, C26-C28, Cao+ linear groups,

advantagpoual hgse AL, e Comna. 0y 106 RANMIRRIN PLomposison

ethylene. These 5 particular cuts can o create distinc
blenmpnidﬁmmhwﬂﬁmg Aubniveticats Withdnathdlddsinddutngate, alkyltolyl

Pref ol {heRe N R e ASORE O l?;‘r"f‘é ha.pkelin,

R e T ST 1Sk AR L RRB BBy o
stmchlomemc excess of an alkahne earth metal base, based on the amount required to
react with the acidic moiety of the sulfonate. Enough diluent should be incorporated

in the overbased sulfonate to ensure easy handling at safe operating temperatures.

The term "low overbased alkylaryl sulfonate" refers to an overbased alkaline

earth alkylaryl sulfonate having a BN of about 2 to about 60.

The term "high overbased alkaline earth sulfonate" refers to an overbased
alkaline earth alkylaryl sulfonate having a BN of 250 or more. Generally a carbon
dioxide treatment is required to obtain high BN overbased detergent compositions. It

is believed that this forms a colloidal dispersion of metal base. .

Unless otherwise specified, all percentages are in weight percent, all ratios are

molar ratios, and all molecular weights are number average molecular weights.
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than 80% often approaching 90 % by weight. Linear olefins derived from

. the ethylene chain growth process are 10 predominantly alpha olefins.

This process yields even numbered straight chain 1-olefins from a
controlled Ziegler polymerization. Non-Ziegler ethylene chain growth
Qigemeiizatida ot €S drmads@keiown in the art. Other methods for
preparing the alpha olefins of this invention include wax cracking as well

as cataltc dejyflogenaiion ofnoyal paaline. onever, hssslaer

proces equire er processing techniqlies to provi
suitabiesalptia, alefirCeabanCelistrl utigrC, T he, proge dures, fpCihdinear groups,

preparation qf aJpha olefins are well known to, those of ordinar Il in th
i e TR BRSO B SIETALIIR s o one. These
eyelapedia oi:Ohefuidal beahidlogy;Secondicditlon] Kirk tiadnOtiiner,
Supplement, Pages 632-657, Interscience Publishers, Div, of John Wiley .
ORGSR, A W TS ERRR 1HCON SDISect S Pereh g coma Phich
Atbgantagebulsly, iieflinegrialtfinscarernhainfolivicay alpbht alefitypicts)spohater

as thosg rketed by.Che hillips.Chemical Company under the
n%r%ggo% %%%pﬁgﬁ%%gf{ﬁp Cgby&%%}%r Normal alpha olefin C26-C28

by British Petroleum under the name of Normal C20-C26 olefin, by Shell
Chemicalsdsmdésiihe dainel SHQRMShRi 25 Highe plefingsoasssy

C20-C22 alsp referre as NEODENE TM, or as mixture of these cuts,
PR O e Ao PRGN SBBUE LR (5150 Latsgh i
atossindiooe alkyhsulistitdied cohdiomxylyhsulfoNate Zibgl dirsthol dhe dinon
ingredients in the composition of the mixtures which the gbject.of the .
oFLB RGBT A RO e At SO B oA i (SQSERLG 7S Tf Preparin
sdeorighs alefiano ikl isubstituted holy waxylkcRinfonate:ivheveint thie
Iirée%c{nono allﬁ/l 1iubstitgent rv fromal,{' earlotllefjn%as revtiousl |
dSRREHORTIREBE riEREE P tHE oty POty PG IR & proportion Saual or
higheirthantis Sookepisgimalhanob thevliheasalaplchipha dletis stated in

C SRR oA ot the T AL A RARL ) Cr e Prelerf AL e

campostaidisapyeseitinticonm aboduie-5010rBedarby-wdightiaf the norinE 14

to"gfre Hllig"ei%rtﬁ!:kﬁlngy/c otliagjc{leado%o le(r)r{ié fyllesc"flllfl%?ggt% gverégxrl I%&E%%nn}i%trﬁ and
Othmer, Supplement, Pages 632-657, Interscience Publishers, Div. of John Wiley and
Son, 1971, which 1s hereby mncorporated by reference.

Advantageously, the linear olefins are mainly linear alpha olefin cuts, such as
those marketed by Chevron Phillips Chemical Company under the names of Normal
alpha olefin Cyo-Cps or Normal alpha olefin Czs-Cag by British Petroleum under the
name of Normal C0-Cye olefin, by Shell Chemicals under the name SHOP (Shell
Higher Olefin Process) Cso-Cay also referred to as NEODENE ™, or as mixture of

these cuts, or olefins from these companies having from about 16 to 28 carbon atoms.

Mono alkyl substituted tolvl or xvivl sulfonate

The first of the two ingredients in the composition of the mixtures which are

the object of the present invention, it a preponderant proportion with respect to the
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30 mole % of the tolyl or xylyl ring is attached on positions for 2 of the

linear alkyl chain 10 Alkylation for these mono C14 to C40 linear alkyl

substituted tolyl or xylyl sulfonates are carried out in a single alkylation

reactor where a large molar excess of aromatic is used with respect to

tha:linéam: slebnp rﬂhtiheiyatﬁpltedljﬁijﬂmd(y\thbseitbm wiote: b the tiecarybono
ical fixed on p smo or 2.0f the ar alkyl chai ror

tg 5 Oyl%rzlh%?ﬁtg %Ygalfl rrrtkﬁlnh"a 50 6 %o %m 8\6/% %ﬂe e’rﬁ’hjlsef)ro%{a(:hed

atotit 1&9183%?@2519@tiaaqbrepemnmeqtpﬂefetagilgcﬁnbam absut20%sitoon 1 or 2 of

25% e, alky, tlon action is effected conv nf nall th Frledel
ang raft éa st %msuc %H%n ago,&% fq%orneg?lar?lpg or}{m'h Feohte
catahjsts ttldavyialkyy uybsmfahayes&dmm\@iﬂﬁmhmedkylmlmm@ﬁlkehm.

line fi eayv alk I ben ulfenate.is Qm th _

a%gﬁatz:\ |'°<13(;‘11 ghllberfic’ene Wlth &Q_Zgye%él ?r?éé’t?% efi dﬁ%sﬁ)%gneﬁgta? fa
diaticyl Gerzdine Sudfondite] suhsohdadidlbenzeng emlfnnettweslrmﬁdrakmn 15to

b e sulf ate d mon alk sulfonate. a

bggzege {: g{r}llv ocr)rﬁ e},ﬁ’ Im rilgi%{t}lon c?}t(hn maetéornosle? n%ﬁé% sit(ér??rg allcyl
limkaimolefin typically contains at least 70 mot % of linear alpha olefin and
preferably about 90 mol %. Although normal alpha olefins can employed,
typically linear elefins result frg dehydratio t li raffins.,
These pégr% ?r?soré?)arﬁﬁlon ymarreopl#edrtue%%f fn‘fﬁ Xﬁl{ a}ractlo?n O{%éﬁ%il)il g Xy?ﬂ
chalfohydsogaronsdimrmia ahy@ghta@aymzkemetme Whitieg farggemolar excess of
petrole m. fract S stat ve the V I ben e ulfo
derlveaLg Fnée)grﬁﬁe Efins, eﬁfﬁsﬁlt emr?aim e%ra 0’% 83# er?( lﬁ]t)omnsl(%)r? hmp%tn %m the
mmn&m%)mtihn zeyie slitfdnated angsimitarlydhé eﬁmedhttm tllgylinkesin 30higher or

the dialkyl bepzene sulfonat, t 6.an
o B e T T T R S LB R e A B B aboue
carboh tatdfrs, @nfilese h@awnﬁtﬁhaizllﬁ@d)mﬂ:ﬁmme&“/&am dewbidinedlin a
pIu of ways and thus n trestrl ted the. f ulti-ste
R S e SR SRS DR S CETMAERER. suct o
mbﬁf‘oaaﬂ(yﬂé)ﬂylfbuydxmﬂbmr witbreinlibeciidgstsmono alkyl radical has the
shortest chain length of carbon atoms, followed by the 5 alkylation of this

hyﬂg%g% EHE{?l sltlirll D else ngﬁf%gtﬁrgyr? glgttf QE%SIE gbe nmz%%(ra i)t];lear olefin

The heavy alkyl benzene sulfonate is derived from the alkylation of benzene
with Cyg to Ci4 linear olefins; thus, it can be a dialkyl benzene sulfonate, a monoalkyl
benzene or mixtures of dialkyl benzene sulfonate and monoalkyl benzene sulfonate.
The monoalkyl benzene 1s derived from the dimerization of the linear olefn. The
starting linear olefin typically contains at least 70 mol % of linear alpha olefin and
preferably about 90 mol %. Although normal alpha olefins can employed, typically
the linear olefins result from the dehydration of linear paraffins. These paraffins
commonly are produced by the extraction of straight chain hydrocarbors from a
hydrotreated kerosene boiling range petroleum fraction. As stated above, the heavy
alky! benzene suifonate is derived from linear olefins, thus the number of carbon
atoms in the monoalky! benzene sulfonate, and similarly the sum of the two linear
alkyl groups in the dialkyl benzene sulfonate, is between 16 and 40, and preferably
between 18 and 38, and more preferably between 20 and 28 carbon atoms.
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carbon atoms which is sufficient to satisfy the ranges indicated

hereinabove. Another method consists of a direct alkylation of an

aromatic carbide by a mixture of linear alpha olefins from Cs to C40 in an
aromatic carbide/olefin mole ratio close to 0.5, in order to obtain a dialkyl
aryl hydioearhonwhelleh theé sufoof theabbontatoedsrof tHerdBtiwed tingarnd

Ikyl ins .satisfi for I definifi h .
T e T IR R YRELTRA ci
ginds gulfeniatib heComprmriatly, heavylbehzend shifomdten derret flonknear
alkylation [ 214 i ' o
alkylation L ‘Fc%%ﬁﬂ?th‘@_éﬁo%]? %8&‘1&%@%&% E‘osﬁ%'i&ﬁg, %lfﬁ)qgeé%gst?e

byproduct in the production of linear 15 zene sulfonates (LA
cdkymboiyod Sed asitadetoly lalindsy defergentsinTiisapreichenmcer of

in [ - ' - ' I
B T B R e
wighihod clingsts ofetidgdnt Méy@aégemrfea@ﬁmﬁl@é@sac_bﬁ#ﬁnmanmm@f linear
Cﬁ%%%%%ﬂﬁ@ﬁ%ﬂ?@?@*@lﬁﬁ%@&b@ﬁ&%@ﬁ‘& }%ﬂﬁﬂ?gx&%t?éﬁ%t%i 56 t0 0.5, in
known in the art. The production is 20 directed to produce mono linear
O1detaCaailathe iy emeyMavicto istbeoparhtadibyhaistilat dhcfeorha sty of the
fracti t ight. ION:iS_routi used i
B e
isenbytprddistdsmeibphnetertetintdd Wod B BottenqstordigtanpofpAB",
@Q{PQ'XES:%%SBB of di.alkyl benzenes substituted in the Para and in eta
positions, and of 25 certain heavy mono alkyl benzenes resulting from the
oligo-polymerization of the initial linear olefin. LAB bottoms could also be
obtained bymikyiatisnhetheheerrabyu Hawiseuieivtparimlplicylation of benzene

dghydrogenateq i d?ifﬁﬂ@%;ﬁ%@%%ﬁﬁ@%m iglgugpaﬁ%%%mw

monoalkylates an ates, w , could ther
fralbyybrared dntd thetnsd hadho)| atesaerl disky ktbsyssholé |l agdne detergents.

e ) T 00 T
weight Yaniione aikyféits erzemcolfing ié thimerzatidhiddting btaving with the
P N e e R
pretidysindishdiainpkblsedied)liPrefatrbytoroeuanvrigitsrbf theseoduction is
C%@&?@&t%rﬁoduce mono linear Cyg to Cy4 alkylbenzene which is separated by
distiliation from a heavy fraction, as stated above, the light fraction is routinely used
in household detergents afier sulfonation and caustic neutralization. The heavy
fraction is a by-product commonly referred to as "LLAB Bottoms” or "heavy of LAB”,
mainly consists of dialkyl benzenes substituted in the para and meta positions, and of
certain heavy mono alkyl benzenes resulting from the oligo-polymerization of the
initial linear olefin. LAB bottoms could also be obtained by alkylation of benzene by
a mixture of partially dehydrogenated linear paraffin. Typically LAB Bottoms is a
mixture of the monoalkylates and dialkyiates, which if desired, could be further
fractionated into the monoalkylates and dialkylates, as well as the individual species
therein. Typically, such fractionation is not required and preferably the heavy alkyl

benzene is a mixture of from 30 to 80 weight % mono alkylate benzene (from the

dimerization of the starting linear olefin) and 70 to 30 weight % dialkyl! alkylate

10
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have a molecular weight of from about 350 to about 400. Optionally, the
"LAB Bottoms" and/or alkyl benzene sulfonate derived from alkylation of
benzene with CIO 5 to C14 linear olefins may contain a minor amount

(less than 5 wt %) of the mono linear C10 to C14 alkylbenzene product
teaB mofpremoile dataring distitl asiatiuarbapt efeiatil lessthha B MBed as

me %?e%%%%%%%i@ﬁ?lt%illzs\j\.’thr/%@%%rﬁﬂ%@ﬁit\mgh%@fsﬁg%%é% osltions

Preparation of Alkyl'aryl sulfonates An aspect of thisinvention is methods

fow prepating suesiahnditirerofziky P A0tanfatifeatertws défined Hetéin.
YAHOHR MSRAA3I816, KROWE i1 NE-Ata S8R N Rk Blic MBof S BkRIRAVith Cyf

first method comprises the mixing of the corresponding aIk%/I aryl

by Eho dansond: he isaeRatoh DRIREIMIRAE, G thereddtion Gfthsemono
igsultipg syionig. aeids, with aexcass whalkaling eaih-haseA1se6aNdnd

method of invention comprises the sulfonation of the mixed alkylates and
thisicreliytioss With AvbXcerd pRanemie aB kst thvAthi o iHeeRBEP BTition.
the invention consists of separately preparing each of the alkyl aryl
lfenatesiised inhe compasifion of g mixures and their mixing in the
requisite proportions. The first method is generally preferred because the
sulfonates obtained usually exhibit better solubility in lubricating oils that

the sulfomaseecbbidinetipsnthe osHeptivdniativedsr2E Srk suekimethbalkyl

for, pRigining {he daigrasntmbaure Af e ARRENE IYSDHAR dis IFREL U s, pat
outiined herein below in steps A through D. A. Mono C14 to C40 linear

Ayl 6ltsBiitet folirorthylLentstatetheyhBrsin Ffdhs 1o tesBondivkalkdfaryl
tAq%ﬁ%'éﬂr%ﬂ%"Mléiﬁﬁf@aé&&?@%&%mﬁjy%ﬁ far %elgéﬁgﬂ B@%f@gﬁﬁ{iﬁg%ﬂfonic

ation of substituted phenyl (toluene for example) by a 25 linear alpha

otefils whicknconraine alsshve atidharfsothspropbrisi ot abBlieBaoRemprises
alpha, plsinA lage m%l?cf AXCERS:UWR QY 1k REANACHELRUSJIDEAK atine

alpha olefin is used. The catalyst used for the Friedel and Craft reaction is
peaféraisipls dldbtabinteshe draidhsfiaseietasigontaial psrritrlid@rereng cach of

fiQrige 1 SHIanic, 00 eXeAaNER eIk kian &Q@e@ﬁf%ﬁ?@?aﬂ@%@ﬂ%ﬁz}ging in

zeolite.”The conditions of this alkylation reaction depend on the type o
Filiedeqraipidk Qraposaay stliisBest method is generally preferred because the

sulfonates obtained usually exhibit better solubility in lubricating oils that the

sulfonates obtained by the other two methods.

One such method for obtaining the detergent mixture of the present invention

is further outlined herein below in steps A through D.

A. Mono Ci4 to Cao linear alkyl substituted tolyl or xylyl sulfonate,
wherein from 15 to 30 mole % of the tolyi or xylyi ring is attached on positions lor
2 of the linear alkyl chain. Alkylation of substituted phenyl (toluene for example) by a
linear ajpha olefin which contains a conventional molar proportion of about 80 % of

alpha olefin.

A large molar excess up to 10:1 of aromatic versus linear alpha olefin is used.
The catalyst used for the Friedel and Craft reaction is preferably selected from

hydrofluoric acid, aluminum chloride, boron fluoride, a sulfonic 1on exchange resin,

11
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If the catalyst is hydrofluoric acid, the temperature is preferably between

20 and 70C and the pressure between atmospheric pressure and 10 x

105 Pa. 5 If the catalyst is aluminum chloride or boron fluoride, these
conditions are the ones described in the literature concerning this
reestionckingitycifpsdidEnbde Tand Odifioxal/disalisdatisueereison depend
sulfonic jon chan i, 0 cid-activated clay, the temperature of
t%l(leta {:I ?igﬁggc%lo%r% ?{s%%)gg%\%v%%%,%%%%d 250C, and the pressure is

between atmospheric pressure and 10 15 x 105 Pa. If a zeolite is utilized,

the alkyliatior xedetionlisdydicaty eardicticoisratqsrbuess pempdiathrégccn

ranai about 1 The. ' Iy}
R B RS i
process is preferably carried out in the liquid phase. The 15 alkylation

procesd fitfaychbtloat e wuirimmbabdbr slecoritirmio dbipishie thastheobdtapns arc the
rﬁggsede%% a, %%tﬁE%ga{ﬁx‘eo&ﬁﬁ@e%%érﬁﬂs%g%ﬁ'@(.e or glass flask, which
may be eated to the desired reactio temperature. A continuous process

is most efficiently carried out in a fixed bed process. Space rates in a

fixed betiprdgaés sahdringéeirom Orefl tatalysrisnerd, weibls houlfprisdes
velocity. In a.fixed bed pr t I ' st i5.20 :
B P L S e L
vaemiuen dOftoinsite ripd thgpsivte nsletivationa thespligriatiopseatalyst is
C%JI_E 4% ambient temperature and a flow of the aromatic hydrocarbon
compoundais introduced, optionally toluene. Pressure is increased by

means of a back pressure valve so that the pressure is above the bubble
point préSsureldktiseralamatic:dybdanborrféed B3 qompusitorcdotiet process
SRR REIAE. IRFPIESRIAg e system to the desired
pressure, the termpérature Is increased to the desired reaction

temperature. A flow of the olefin is then mixed with the aromatic
hydrocaffimparndsallowad o davwitver tihe sddatiyst of nateadtoibefflidhts have a

BRI SRl e e, s shln sad e

hyiirdetidon camposntids e moved dycdistiititionusripging; the batch mode,

VA0 IR YRS O A AL AR ARNE RS SHEa o
the desired reaction temperature. A continuous process 1s most efficiently carried out
in a fixed bed process. Space rates in a fixed bed process can range from 0.01 to 10 or
more weight hourly space velocity. In a fixed bed process, the alkylation catalyst is
charged to the reactor and activated or dried at a temperature of at least 150°C under
vacuum or flowing inert, dry gas. After activation, the alkylation catalyst is cooled to
ambient temperature and a flow of the aromatic hydrocarbon compound is introduced,
optionally toluene. Pressure is increased by means of a back pressure valve so that the
pressure is above the bubble point pressure of the aromatic hydrocarbon feed
composition at the desired reaction temperature. After pressurizing the system to the
desired pressure, the temperature is increased to the desired reaction temperature. A
flow of the olefin is then mixed with the aromatic hydrocarbon and ailowed to flow
over the catalyst. The reactor effluent comprising alkylated aromatic hydrocarbon,

unreacted olefin and excess aromatic hydrocarbon compound are collected. The

12
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Suitable zeolite catalysts are known in the art; they may be formed
naturally and may also be prepared synthetically. Synthetic zeolites
include, for example, 5 zeolites A, X, Y, L and omega. Other materials,
such as boron, gallium, iron or germanium, may also be used to replace
thecedeminunt ohsilieerrhansetrapuad dskhetrirmmresdibpaiselimiop. stripping,

%f@afﬁ&gﬂo%ﬁ%@ﬂ%&%%ﬁy IE PSR SISRMR TS R CUMRAIA%R art.

zeolite Y with a binder in the presence of volatiles to form a mixture
wherein the weight percent of zeolite Y is in the range of about 40 to about

99 percéntiadbersBdcor e P dmONEIghtsT tile Festitity Eakarpsd naturally
COmRosie Al WheLaIA §9§th\éﬁ'@‘£ﬂ%§ b msig A nnRe fangetble,

about 30 weight'percent to about 70 weight percent of the mixture,

(Byshitgsivg Thelmixatirbordant thepmplssiods.(&ydrpiipthe. soHipBsiten aid
égzmmg e, GAnBOsiE imaHRStanE Y SR GV OMNE Y RHEhmewark

eferred afkyla‘glon catalysts comprise having a zeolite structure type
seifectetE ird AT BeBIEAY MERII TWIHAdSNESuSHEh)Z86IREacRseRRIBPTIsIng:

MOLALRIte, £2Mnfe ¢SMHL2bifRMi? h OFFel% AN IMEIRHE 1S nixture

above, mordenite is preferred. In particular, to catalysts having a
nveeztspo thestr el aceenipistagliiford snid e sirectdibegua Klliesahput 99 percent

alpmina,melakratigindberananofRaaw S0 L i AbaHE J98: Land where e

the peak macropore diameter of the catalyst, measured by ASTM Test ]
Nenlpilezen be mixase 78 thili srefual iAH vorRkmystrns, dinytre weight
Cc i re; i I t
A P L e el
to-emoasite3emiflitisiprsdharoprsTaia bl AatubbratiidiEte e assmen. Other
OpLAtALI AN APQANANIAMBIRRSHIANLHOUAQ MU PIEGERDY from

and more preterably at pore diameters less than or equal to_ 25 about 400
algstroMioTh & Yaned BEabDurIDZ0 HARiinelepengriam o bt 0 AEM-12,
militersm PEf iR HdS RIgsined ihat 1hsRlnha:alsin [earans it th& ticular,
Friedel and Craft catalyst to form an intermediate carbonium ion, whichis
isBhsar s BeERAToREEaBNEF RS EIANRsIB 6 Merlsrigpa Brhiavige 2 silica

highgr,.Ths alivaten of IS EALORIMIIPRHP {AKESRIASSE PYANAGBANSE: peak

electrophilic substitution reaction, wherein a hydrogen atom of the

benendshtastated by ertdrsbmgrsnTeroby the iiMebesoRIfinie ¢h&in0315 less

than or equal to about 900 angstroms, and the cumulative pore volume at pore
diameters less than or equal to about 500 angstroms, measured by ASTM Test

No. D 4284-03, is less than or equal to about 0.30 milliliters per gram, preferably at
pore diameters less than or equal to about 400 angstroms less than about

0.30 milliliters per gram, and more preferably at pore diameters less than or equal fo
about 400 angstroms in the range of about 0.05 milliliters per gram to about

0.18 milkliters per gram.

It is presumed that the alpha olefin reactors with the Friedel and Craft catalyst
to form an intermediate carbonium ion, which is isomerized, even more easily if the
relative proportion of alpha olefin is higher. The alkylation of this carbonium ion
takes place by an aromatic electrophilic substitution reaction, wherein a hydrogen

atom of the benzene is substituted by a carbon atom from the linear olefinic chain.
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Particularly preferred C14 to C40 linear olefins are obtained by
oligo-polymerization of ethylene, and which contain between 14 and 40,
preferably between 16 and 30, and more particularly between 20 and 24
carbon atoms, and wherein the molar proportion of mono alpha olefin is

at leastProtiusShepifitcasdriplds S.oflifivenpbidfineransivéritgbto this
goﬁ%%gliqgi‘@(@r&fﬁ}éiﬂ%? By &8 and GIR REfinsi G IR CLEx I 1, CABab1y

[ C24 olefin cuts, orby combinations of a plurality of these. The
Otave ChD 4ink 3 mioho: alphar blefind yditkrised By aifett carbon atoms, and

%ﬂ@f&ﬁ'm%@ﬂi8&9&&5%@%&@/%@10h@ﬁﬁr@daﬂ%&rﬁa%_ QEIH By amples

which exhibits an absorption peak at 908 cm 1, characteristic of the
prébepveobiian ensylenesdeibiedsonitantive ey oiethey L0 «chulf efigEs, Cis

C%VE‘?Q _@E?%%?gﬁﬂ&ﬂggt@@%ylﬂ@ﬁr}c%@ gr B&tb&r%ﬁfbl’t‘ioﬁ'%f a plurality of these.

distinguished therein are two other absorption peaks at wavelengths of

gOliednd ta 644 Epvarrhenargliydrséamehisingehbwdicholfdiz s dnsieshipn of
aéﬁx{{féﬁ%@@%ﬁfﬁf@%é%% ﬁ?é&?:ﬂﬁ Wéﬂ%ﬁ%f@sy A z{@?(i?}tpﬁeﬁ peak at

methyl radical and in particular 15 toluene, xylene and in particular

offifbocryleAbastatiic i taverie monocaligeansirublphefirmédhmigAe ! the
g%&g&ggﬁ% ingyig e Fredel fHal Felglion dugdo thempressnce, of the

uents already present on’'the aromatic ring. B. Heavy alkyl benzene

- sdittimgtesisd dhieth fashiviRe Biky ihtorpbenheake e Wit lonashe € 14 linedr
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olgfins as been described previously. Particularly 20 preferred heavy
alkyl benzene sulfonate are the commercially prepared Heavy of LAB. C.

Sulfonic acid The next step of the sulfonation of each of the alkyl aromatic
hydrocarders drivsderarbikeive tbrthechifiere dngnitigiomaticreacted can be

hyAiReAPANE SAREIRAREINA R RS 2P1XIe QNG INVEOHON IS LHRFHE . r

by methods known in themselves, for example by reacting the product of
thielatagatidanstep Witbredridaneratedsiangrirceride Wiel By osldgmmongglicylation

S5 e % DI 0a5N AL 1 uR IR SWLIONHS SV B Boscnce

r dioxide. This sulfonation reaction can also be effected by contacting.
the! tingrebistptentailjrady anessulifur Piosigeiitctisgorm of a falling film in
streams of the 30 same or opposite directions. After sulfonation, the acid

or the diflge_rent ﬁé%?igllgﬁigénzene sulfonate is dertved from the alkylation of

benzene with Ciq to Ci4 linear olefins has been described previously. Particularly
preferred heavy alkyl benzene sulfonate are the commercially prepared Heavy of

LAB.
C. Sulfonic acid

The next step of the sulfonation of each of the aikyl aromatic hydrocarbons or
of the mixture of the different alkyl aromatic hydrocarbons corresponding to the
mixture of the invention is effected by methods known in themselves, for example by
reacting the product of the alkylation step, with concentrated sulfuric acid, with an
oleum, with sulfur trioxide dilate in nitrogen or air, or with sulfur trioxide digsolved in
salfur dioxide. This sulfonation reaction can also be effected by contacting the
ingredients (alkylate and sulfur trioxide) m the form of a falling film in streams of the

same or opposite directions. After sulfonation, the acid or the different sulfonic acids
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14 obtained can be purified by conventional methods, such as washing
with water or by thermal treatment with stirring by nitrogen bubbling (see,
for example, the method described in French Patent No. 9311709 to the

Applicant). D. Alkyl aryl sulfonate 5 The next step of the sulfonic acid or
abidinoduinhexeassbbunairaiidthBabe deariple arretBa sy iHewater or by

%i&iﬂQﬂ;%m@eﬁmmtmgs%&%géﬁ%?Am%gqg%,m@;@kaﬁm 8% method

magnesium, calcium, barium, and particularly lime. This neutralization
stessribehiriEecaeh ReEwigondil %&I”F%W%I%GRBF%% a boiling point

higher than 80C and preferably with a carboxylic acid containing 1 to 10 4
carbon gtoms 4 theRresenas:of water, as described in particular in U.S.

Pat. No. 4,764,295 incorporated herein by reference in its entirety. Among

the alcohols with boiling points higher than 80C, linear or branched
a|iphati&‘hﬁ@ﬁa§tér@amgla@lé@@fé peihoserddieyitBomainry affadipa ek base

MR, SHche G SAPYIRACh s eI haxarahand GRIEIR AXR aleanplsal,

15 Among the carboxylic acids which can be used are preferably formic
aoieh s cetrnagimaa mem hstiresnd AuHG WEHiltaen oils which are
suitable for the neutralization step, are the paraffinic oils such as 100

Neutral gik..a3 el s :0aRbihenic, e mixecholl;Afer thewatah andid with a

alcohol are removed, the solid matter is removed by 20 filtration, and the
dejiimgyicintibishes Breadifohated prékaline dlr et aoRanng 1 to
colleated-ibihe romesponsling,aliylaryk vdreeRPENS A dNE: in U.S. Pat.

corresponding sulfonic acids have not already been mixed, the alkyl aryl
shifoAales Lanirorpierhh et gelasTsBttin e Hisktires of the

invention in the desired proportions. 25 The mixtures of alkyl aryl

Su'fonatﬁﬁ%g;@é”a\@&ﬁlﬁ@ P16 Rreferabhmneakly. surgsatalinizedy thaldshed
their base No BN, measured according to Standard 15 ASTM-D-2896, can

ratighatio M@ torbD el fsEabRITaNy aderat ates R 5462 carptEgms, such
can;bs, Hsedin Rarieyianin dstargeny/disraisani.agrnts for lubricating oils.

Among the carboxylic acids which can be used are preferably formic acid,

acefic acid and thelr mixtures.

Among the dilution oils which are suitable for the neutralization step, are the

paraffinic oils such as 100 Neutral o1, as well as naphthenic or mixed oils.

After the water and/or aleohol are removed, the solid matter is removed by
filtration, and the alkyl aryl sulfonate or sulfonates of alkaline earth metal obtained

are collected.

If the corresponding alkyl aryl hiydrocarbons or the corresponding sulfonic
acids have not already been mixed, the alkyl aryl sulfonates can be mixed at this stage

to obtain the mixtures of the invention in the desired proportions.

The mixtures of alkyl aryl sulfonates of the invention are preferably weakly

super alkalinized, that is their base No BN, measured according to Standard
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The mixtures of alkyl aryl sulfonates of the invention are particularly
advantageous if their base No is low and corresponds to a range of BN
between 5 10 and 40. It is worthwhile to mention that the low BN alkyl aryl
sulfonate could be prepared with and without chloride ions. Therefore, the
d@emantzMwanﬁﬁgeyﬁanyB ol tﬁOnﬁte&mbbgHﬁ]ineAe)attht alesatonf his20,

tion ca ared essent aII free of chloride ions
X B VB ATEC A Sb R IeiRep eHean Gy oo el
which set forth particularly advantageous method embodiments. While
the examralﬁﬁ)awemtﬁuidedat@tiliuﬁtraﬁmhﬁ e sendntve atiopartiearg/not

ended to I| it it. These exam ontain a Ny mber of tes It

GBI IR S SO 07 R G B AL By
1@Q@dAMACST The viscosity is measured at the temperature of 100C after
dilution of the product sample to be measured in | OON oil, until a

| ti bt t t | t 2. %Db
waon VS BOTTTERGE RIS Wit
(3} Ql e l \1) (& Qitre of a ar
foﬁt@wm @li’%%AgTM D 44 i }és \%OMPATlgLIT S%r stablllt y !
oL A B A 0 AT B L SOA BT S P ST SR e of

Ildbl’dﬁﬁimgr(s_ll ‘composition; b) implementation of the test: the product is
stored in tubes at 80C for a period of 15 days. A deposit means the

prgguﬁ ii %%t 5 stable and its utilization in lube additives is not

r d. At the end of this period, if no deposit appears, the
product is considered as a "stable product” for storage at high
temperatueaanditiassifics: passt. ilfmmeddepﬁﬂiba@pgaksntb&@ﬁodiahts&s

TRSFLIRA RS RS st e e an

appeataneeiDhthetprhdpetdént invention, the are not mtended to Hmit it.

These examples contain a number of test results, obtained by the following

methods of measurements,

VISCOSITY AT 100°C IN CST

The viscosity ts measured at the temperature of 100°C after dilution of the
product sample to be measured in 100N oil, until a solution is obtained having a total
calcium content of 2.35 % by weight. If the product to be measured has a total
calcium content lower than 2.35 % by weight, the viscosity is measured without

dilution, following method ASTM D 445.
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stored at room temperature. The appearance is classified by comparison
with references. b) Implementation of the test: the product is examined in
tube at room temperature: a clear and bright product is desired.
Classification. "pass" if the appearance of the product is clear and bright.
Classification "fail" if the appearance of 15 the product is light cloud or
moderateisidud . YAppearance in 10 % 600N after 15 days-1.0 g of the
product is dissolved in 600 Neutral diluent oil under agitation at 80C. The

quantitxg_ogfr_%%%&gﬂlsegu%z Gl é'BLiéHﬁbe% pajution. of %&%&ﬁgpgaeﬁﬁy in

so the concéntration wt in diluent oil. The test evaluates

appecrafteedsbieiyine @), dynperiien ) mpteransatiouai(Be ksl oaudict is
i&&%a%eﬂ{qy@ﬁ gaditive oplyithg @ﬁgﬂaﬂ%ﬁ%ﬁﬁﬁw@@éﬂ@h{& thisot

case, itis classified "pass”. If any cloud appears, it is classified "fail".
Ex BRI ubkapiontiohbe akdiares iymetansaaraeadeditiukes sngobfis
Ikyltql - ° : Q) MV
AR N R L R T S
réautge cohigirioumtrons 18Gdariifiedionsshéirundidenettrapeersa ke regduct
Sritsaéglr?ﬁﬁe%ﬁ%ls@ DSQW%M‘E?MQQP" %&'@@ﬁ%‘%”h{%ﬁh Ft)éﬁﬁ%ﬂﬁﬁﬂ@ 5%2 classified

reactor was maintained by an appropriate back pressure valve. T
reacteil'and heaters were constructed so that adiabatic temperature
control could be maintained during the 5 course of alkylation runs. A 192
gram begh of 830 MIGTAMEINR. (6 % MIValeEs URdUR, RALITE WARIL e if
packed gnpﬁ%gf%%%go o%gtlie %actor' to provide a pr E!heat-zone_. N\gxt, 1001
grewms of DeolitempCatalyst Gomposiact 23 WhseHil besusrbpdrenaiith
DR S ERIDRM R NR XA ARG CRCIRE IR 1EACIRMASORR room
uring loa

vibrate ing to give a maximum packed bulk density of catalyst
inaheaeaoton Firalypdlogbidupisss ﬁqﬁédaﬁwﬁfw@awé’mmbﬁ thith
feégg%%ée Joi%@{ég%‘&ﬁb‘%ﬂ% S AURGHER RRrBelRS AS g rallal Parking e I8ce of

tor was then closed, sealed, and pressure tested tinder nitrogen. Next

thibeatkydation bgtdlviord as medgiatddwliring 15 hours at 200C under a 20
liters per

Appearance in 10 % 600N after 15 days-10 g of the product is dissolved in

600 Neutral diluent oil under agitation at §0°C. The quantity of 60¢ Neutral diluent
oil in such a solution of 100 g is obtained, so the concentration is 10 % wt in diluent
oil. The test evaluates appearance as: bright (1), light cloud (2), moderate cloud (3). A
product is usable if lube additive only if the appearance is clear and bright, in this

case, it is classified "pass". If any cloud appears, it is classified "fail".

EXAMPLE 1:

Preparation of alkylates ~the alkylate is a mixture of 80 % alkyltoluene and

20 % of heavy of LAB.

A) Alkylation of toluene with Normal alpha olefins was carried out as

described below.
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hour flow of nitrogen measured at ambient temperature and pressure and |
then cooled 15 to 100C under nitrogen. Toluene was then introduced into

the catalytic bed in an up- flow manner at a flow rate of 195 grams per

hour. Temperature (under adiabatic temperature control) was increased

to a staft{ofadibeteraperattresoiit2Z0Crimeldsfedijustizefontethel canalyttr
gglggd%?edlt&?sg‘)arie‘?%%rs oM ﬁ%%%@%(?g&?e% t'ﬁ%%&?%rne%?wpi%@surg in the
temperature and pressure has lined out at desired start-of-run conditions
260t 70C anid A0 atinpspherespa fecthrhirtaseyconsistingof tatiemadhdaters
C20 24 NAQ.at a molar. t'q-g{e]fg'%r%glq d‘{j)% g'v d Al ' .
Was introt u&taeés ﬁﬁ)an%u%c}{%v% Imanr?er. As the ?éecj? ééﬁ;ctﬁeéaﬁg%%%g?a %ﬁﬂg the
thersaciotkplattionhedan 1 groubahd! it mairoatalyst toebmillimeters
t%’i%ﬁﬁﬂ%%ﬁ%&i‘e%r%? %‘3&%@"{3 EH@HH%?&BSJ?@ P&g %E'?]E?OAB[%?&R%‘E %ﬁg&%&%-zone.

on-stream, the reactor exotherm was 20C. At ours on-stream, t
dlefin 125 comverndidnahithy prdeivst Wers8Siteok?, THa ol wess steddwdein

fter -st t e r ' this.
ey o SRVl e
produntdcgntinimyaxcassatiiedhelivéensito ié casel il fimghtheasderséiedlly,
the.run. istillati I '
e T s D B Ao
auhianleslad imiagptitiel gogksegof the run. 18 The 1 or 2 -tolyl-eicosane (C20)
isomer corresponds to the longest retention time because it is known

from theg# fﬁ%}gﬁ }%}t ?ﬁé%@é%[%%?&”%%x%@é}ﬂ@{%{@d (H{éi@tiﬁh% h Next

the end yl chain have the shortest retention time and that fo

stimellnyimivercefatarivens deydepedunngribl, oo LIHE Grytdrroup(bléers per
fi ) ; T inj 0
Iﬁg‘g" gfr%xi&'%% ?%%%%%qu%ed Qeaﬁ%@{{‘{&%?&{% 915&}?]%@@9 "HIUHE cooled

fi e other’ carbon. Zeolite Y Catalyst Composit
Loss0rCignidiomt@Th Wwadweewainbanforradsandpleiofhe cormlytarbizdlyn an up-

ayailabl [ 7 i i by . ..
ikl B B step b RS e b
percentavoiatites il theszectitasydoate s theinfuwddmyotatifesodfiiHE Zdoliasured

pé’&’é’?beertfo??ﬁaé"éﬁﬁi@?t B MR, Brbésfit WEORL 10308 63 SRS RRLE,

respective

When temperature and pressure has lined out at desired start-of-run conditions
of 170°C and 10 atmospheres, a feed mixture, consisting of tolnene and Cyp04 NAO at
a molar ratio of 10:1 and dried over activated alumina, was introduced in an up-flow
manner. As the feed reached the catalyst in the rleactor, reaction began to occur and
internal catalyst bed temperatures mcreased above the mnlet temperature. After about
8 hours on-stream, the reactor exotherm was 20°C. At 26 hours on-stream, the olefin
conversion in the product was 99.1 %. The run was stopped after 408 hours
on-stream, although the run could have continued. At this time, the olefin conversion

was 99.45 %.

Alkylated aromatic hydrocarbon products containing excess toluene were
collected during the course of the run. After distillation to remove excess aromatic
hydrocarbon, analysis showed that greater than 99 % conversion of olefin was
achieved during the course of the run.
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Corresponding amounts of zeolite and alumina powders were 1185.1
grams and 341.6 grams, respectively. The final weight % of the nitric acid
of the dry weight of the zeolite and the alumina in this preparation was
0.75% and 12.9 grams of nitric 15 acid was dissolved in 300 grams of

deioniZdt: wate? T piorders (Ferk intRed sarzespristici i foRgeaiifsigaE on
g&% then mixed in,the, BakerRatins mixekal-amintasy Agdionalr sroup

elonized water, 619.7 grams, was added to the mixture over 20 minutes.

Tidhertif ool tiiorndias hasledchriners mMmshedarits eoHanGEe Rt for
Mixing, was,cenHpuad oL an @d %@@H@ Aminuiesy &umgg_zfg;tape fixed on
|

mixture was still a powder. 20 After 3 hours of mixing, an additional 50
gramsbondetsiizEbovemervas @ddéed ¢ teidigore. Kaéresnn e wd ot
mixipg, an additional 25 grams of deionized water was added to the
mixture and another 15 grams of deionized water was added to the
mixture after 4 hours and 4-1/4 hours of mixing. After 4 hours and 55

minuteZoflimiXikeptalistormnesitcr 450 swsigarisiomH ey pidaipagiined for
9, SHien ARG SIARA. @R A8 RYfdtesWerEoealaingshiB Bom Zeolyst

substantially dry environment in a muffle furnace according to the

fottowntiprehipdratting thegramliernd Xttt hoverd e ebohizirdpgded
:1%?5 c?@i%eﬁlg SMREaleQVRIShok wasipyaided s exi tha I TYRRles Me R wder

at 593C for one hour and cooled to 149C. Mercury Intrusion

PofodimEny rshodvs ov isel pedivriakiopord didR el b &g srig s Ems
{?%144 i afiys.RRrsrvRlime:at A Hiamsisislesstoan $0p S

/gram. B) Heavy alkyl benzene derived from the alkylation

ot el eeswithpete v ebyC e s ety Yoo Bscrifio Acet qﬁé%fvgi%fwiﬁﬁ of
Lpésommersialnaterial caliad sheavuieh HARS a5l caming ietmiNg nitric

heavies obtained during the production of LAB alkylation of benzeng by
ceitvasolinalsedi R A0n grarestofi @iy zad tpses Nposiyratraoaruco 1o 2

'113%{@ lecylarwRIgNh(HMPEE E 3R BY 485 IR Ao MAIooraPYithRes,

level of "LAB" coming from the starting olefin églO-CM) are measured .
ahddiripnd seignined Ytah 6 LiRff 2rEnsntrsaadde . ShodpehEs ANl afegHnutes.

(G9ming MRMibE PeLMELZaYRR A R e A0 e th R B8ling. Mixing was
continued for an additional 40 minutes. At this time, the mixture was still a powder. |
After 3 hours of mixing, an additional 50 grams of deionized water was added to the
mixture. After 3-1/2 hours of mixing, an additional 25 grams of deionized water was
added to the mixture and another 15 grams of deionized water was added to the
mixture after 4 hours and 4-1/4 hours of mixing. After 4 hours and 55 munutes of
mixing, the volatiles were 45.2 weight %. The wet _mix was exfruded, dried, and sized.
The extrudates were .calcined in a substantially dry environment in a muffle furnace
according to the following temperature program: The extrudates were heated at full
pawer to 593°C. Temperature overshoot was avoided. Next, the extrudates were held
at 593°C for one hour and cooled to 149°C. Mercury Intrusion Porosimetry showed
the peak macropore diameter to be 900 angstroms and the cumulative pore volume at

diameters less than 300 angstroms to be 0.144 ml/gram.

B) Heavy alky! benzene derived from the aliylation of benzene with Cyy

10 Ci4 linear olefin
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34.5 Y%para dialkyl 10 24.7 % meta dialkyl Such a commercial alkylate is
obtained during the production of "LAB" obtained by the alkylation of
benzene by linear olefin C10-C14 in presence of hydrofluoric acid or

aluminum chloride with a large molar excess of toluene yer Llefi
arouBS by AT S8 b o AT P o e e P
L;('%‘Eiﬁ&‘ HEinkAB fiaction havingiaselicligheie frotu@ig:01 .43 alkylation
obtained. The "heavy of LAB" beige%gfhgeépeaviest gllart. Sulfonation 20
of Thezalikytaté comintf FEM™ BR%tD By dikyitsii&he and 20 % "Heavy

of LAB" described in this example was sulfonated by a cocurrent stream

of sukHg ripyide (RQ3)andrainitha kdatlameghtanihieerers onk ase

centimeter iniside diameter) in a down flow Eg)de usin OEQEI{?%ME% are
cheondivarReledridmberatire ARG 803 oW Hate Was gran?s
RELhovLalodatedowate32¥ diarasrpeindfidaadr at a SOS to alkylate

molar ratio of 1.05. The SO3 was generated by passing a mixture of

oxygen and sulfur dioxid%éSOZ) through a catalytic furnace containin

vanaditrh Greenpadiogst %@M&@gﬁgﬁﬁ%ﬁ%lﬁ]ﬁgﬁ%@&%
dN@éldiMé%ql ith 10 weight % 1.00 neutral diluent oil based on the total
\)\?elgﬁt of the crude alkylaryl sulfonic acid and placed in a four liter-neck

glass reactor fitted with a stainless steel mechanical agitator rotating at
betwedh Bbarand 888 Y¥bm, a condenser and a gas inlet tube 5 (2

millimeters inside diameter) located just above the agitator blades for the

introdygtiog, of, niiragen,gas. The contents of the reactor was heated to
110C with stirring and nitrogen gas was bubbled through the mixture

between 30-40 liters per hour under vacuum for etwein abou%ﬁg "
3

minuted e Bt IHGdPRGISH AEBAETESL ISR &

an a ou%

ISl PS40 the fojebuelohaf herorual O Th i finelaikeytaty|
sulfonic dcid (80 % alkyltoluene and 20 % "Heavy of LAB" iﬁs]}lhee Versus
igtlovilng:jrapidreea rassadh ipR ot haihe HINE Bredie  Weight

olefin around (10:1).

After separation by distillation of benzene and the light fraction, the "LAB"
fraction having an alkyl chain from C10-C14 is obtained. The "heavy of LAB" being

the heaviest part.

Sulfonation

The alkylate coming from a mixture of 80 % alkylioluene and 20 % "Heavy of
LAB" described in this example was sulfonated by a cocurrent stream of sulfur
trioxide (SO3) and air with a tubular reactor (2 meters long and1 centimeter inside
diameter) in a down flow mode using the following conditions: Reactor temperature
was 60°C, SO; flow rate was 73 grams per hour, alkylate flow rate 327 grams per
hour at a SO to alkylate molar ratio of 1.05. The SO; was generated by passing a
mixture of oxygen and sulfur dioxide (SO2) through a catalytic furnace containing

vanadium oxide (V:Os).
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% of HSO3 and weight % of H2SO4 are reported in TABLE 1. The
sulfonic acid obtained in the previous step was converted into a low
overbased sulfonates. In this step, relative molar proportions of Ca(OH)2
and sulfonic 15 acid obtained in preceding step are reacted in order to
obtairTapeopbrtivntofarbalinlagl sedvs otdiha aof swtiied pyeight %o
i‘%ﬁlfoewﬁa?gffdgn%%%_ f&ggclch 5%quttoTeﬁ '3 PARYEER ef30 é}§910 _Eﬂ%hic acid
neutralized limé makes it possible to obtain a BN of about 20 in the final
sdlfdnaté jmedordihttostastiscd RSPMIDP898h FE GEHRsTS Hsigngehanical

a%tyt% tIi:tYO%It%%a(aQBQr%vi 24dgd whish 4ogsNQkRIESRARY ©isdhlet tube

oichiometric neutralization of the _quanfity of sulfonic acid reacted, that is
Q. Biifihetot Ca{@H)japeriniskssiiistamsAiacRI B0t BRARBES 6!
i%t?éguﬂg%ﬁso?%ﬁféjgéﬂt Jespect iothe staichiometicauantiy shae ayith
proportlon of 0. ofe of Ca(OH)2 per mole sulfonic to obtain a BN of
aboug 204 THeogomgitionssdfaeded o ergthraningse bescsnad HOUISTs per

?Fé%tf %%eé‘J@ﬁ‘lm%??m%%t@éé}Mﬁénﬁ 2 THR NG A ate s poRIIEE 0%, of
e same alkylates as Example 1 but the proportion are different 60/40
WesiGhtisriste darofB0R0. P Selifdhibassiaraig thboriespohdingroduct
sulfonates are done following the same process as Example 1; operating

conditigns %@%ﬁ@ﬁi &Q?OQRSEHQ?%RA)TQQ%%JM%'%%FEEE’/?"@IJM of

starting ahiy ate is a mixture of the same alkyltoluene as Example 1 but
andiheh dHbavy biviaB b roaedestiessd of haprta maithy b raforig weight
omaASe Wie lRes, Sipeaidl KNGk mums, molecular weigh
nl?mﬁer. 3:2%%8{ gaosocﬁgj‘omg[ogrl]e{%hy?the level or "LAB" coming from
the starting olefin (C10-C14) is 10 around 2.9 %. The infra-red indicated: -

69 % nidroaikiptEtes: (¢ ohtinucttomtth @ TsolpRRFIgR TG 6PINE B iiHy2 low
%x]feor:t)%g'éi %ﬁgpﬁg&s—. ﬁ?ﬂ%&?&&'ﬁé%@&%&% Bfoportions of Ca(OH), and sulfonic
acid obtained in preceding step are reacted in order to obtain a proportion of around
30 — 50 % of lime non neutralized by sulfonic acid in the final product. This
proportion of 30 — 50 % of non neutralized lime makes it possible to obtain a BN of

about 20 n the final sulfonate, according to standard ASTM D 2896.

To achieve this, a quantity of Ca(OH), is added which does not correspond to
stoichiometric neutralization of the quantity of sulfonic acid reacted, that is 0.5 mole
of Ca(OH), per mole of this sulfonic acid, but an excess of Ca(OH); is added with
respect to the stoichiometric quantity, that is a proportion of .73 mole of Ca(OH}),
per mole sulfonic to obtain a BN of about 20, The conditions of reaction used are

those described in U.S. Pat. No. 4,764,925,

EXAMPLE 2

The starting alkylate Is a mixture of the same alkylates as Example 1 but the
proportion are different 60/40 weight instead of 80/20.
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- 11 % meta-dialkyl benzene 15 Sulfonic acid and the corresponding
sulfonates are done following the same process as Example 1. Operating
conditions and analyses are described in Table I. EXAMPLE 4 This
example is similar to Example | except the alkylation of toluene with 20
Normabalfmacolefinane go: caaekp eishisdmpfeseise arsfdqpedeléaansihe same
g@@@ga@&&n@g xb%gé&nl%@ﬁfmtsﬂm@m%@é@@aﬁ BLEANRE S able 1.
ylation Pilot plant with hydrofluoric acid. (as catalyst). It consists in one
reactor of 1.125 liter and a 15 liter settler wherein the organic phase is
separated from the phase containing the 25 hydrofluoric acid, all the
equipment being maintained under a pressure of about 22 3.5 x 105 Pa.
Egmigfggnolar ratio: toluene / olefin is 10:1. The volume ratio
hydrofluoric acid / olefin is 1:1. The residential time is 6 minutes and the
temperature: 64C. The organic phase is withdrawn via a valve and
expandEietgiatinpsprdaie 15 presduie drbicthamoWéntiab pameyBuasyple 1 but
t i ' i tingt ri At
B e o e macr ool 50 05 of o SBav SR enases
20:9% Wiltheavy of LAB" described in Example | was sulfonated in similar
conditions as Example 1. Operating conditions and analyses are

described.in . . TIV. ratj
L CA R e TS S e LA

atkydtohiegrer(80 %y ey xaripte3] cominsdresedrristikiiate aiffereftaltiis
dzﬂﬁﬁ iEQ%i%%g@%@&piﬁﬁ&@@phed monoalkylbenzene in which the

branched mono alkylsubstituent contains from 14 to 18 carbon atoms, it is
obtained through the following step. 20 The alkylate is synthesized in a
continue 8 Stkyletierikylvep(apmivighiom the polymerization of the starting Cio-Cys

olefins),
- 20 % para-dialkyl benzene
- 11 % meta-dialkyl benzene

Sulfonic acid and the corresponding sulfonates are done following the same

process as Example 1. Operating conditions and analyses are described in Table 1.

EXAMPLE 4

This example 1s similar to Example | except the alkylation of foluene with
Normal alpha olefins C,p-Cays is done in presence of HF as catalyst instead of a "fixed

bed".

The alkylate is synthesized in a continuous alkylation Pilot plant with
hydrofluoric acid (as catalyst). It consists in one reactor of 1.125 liter and a 15 liter
seftler wherein the organic phase 1s separated from the phase containing the

hydrofluoric acid, all the equipment being maintained under a pressure of about
22



hydrofluoric acid (as catalyst). It consists in one reactor of 1.125 liter and a
15 liter settler wherein the organic phase is separated from the phase
containing the hydrofluoric acid, all the equipment being maintained
under a pressure of about 3.5 x 105 Pa. The organic phase is then
ithdrawiPeyigha sladve: amal @xpandetitn 5cdtim spheric Pressimarandithe

- RERASNSAS [RMOMAYIPPIA. atia eRHLS 4406 AL AMORPIRH Cerarure:
~ pressure. As the target is to have predominantly a monoalkylate, there™ is
&ivays a large molar excess of benzene around 10:1. 23 The ratio of
hydrofluoric acid to the olefin by volume is 1:1. In this case, the starting
olefin is-@ h . pr ' r.(which-mo I ight.i
o 256) S0 R A P e, SR
Eastion xahththisldeactioremustddey roprovedhjiss liketthe texd85s 6t
k%mnzgrh%h%n Aayacuum distillation 5 column. Light fraction means any
a 'y?b%nzen% T‘lavmg an alkyl chain lower than C13. To remove such a
light fraction, the final distillations are as follows: - temperature at top of
columnSuzbaa@iotenifreraiiurkiatchutiogiobrelumiur802€0 Yprésbea o k87
X102 Pa (187 mbay) 10, | tion of ixture-of 802 t .
e e A b R R
aylsubstitientconiinsilorh Opdrabng ¢8ndabon andmsiswe Exalenstebe) in
g%{@&i_”g conditions and analyses are described in Table 2. 15
omparative Example B The starting alkylates are a mixture of the same
alkyltoluene as Example 1 and a second alkylate called "Heavy bottom of
BAB". This last alkylate is synthesized in a continuous alkylation Pilot with
hydrofluoric acid (as catalyst). It consists in one reactor of 1.125 liter and
i v ' rganic phase is separated from 20 the phase
mﬁffgﬁhﬁﬁgﬁgﬁg@%d, all the equipment being maintained under
a pressure of about 3.5 x 105 Pa. A large molar excess of benzene versus
the olefin (here propylene tetramer) is utilized, and the ratio hydrofluoric
acid to the olefin by volume is 1:1.

Comparative Examiple A
A) Alkylation

The starting alkylate is a mixture of same alkyltoluene (80 %) as Example 1
but the second alkylate is different. It is described in US 6,204,226 as branched
monoalkylbenzene in which the branched mono alkylsubstituent contains from 14 to

18 carbon atoms, it is obtained through the following step.

The alkylate 1s synthesized 1o a continuous alkylation Pilof plant with
hydrofluoric acid (as catalyst). It consists in one reactor of 1.125 liter and a 15 liter
settler wherein the organic phase is separated from the phase containing the
hydrofluoric acid, all the equipment being maintained under a pressure of about
3.5 x 10° Pa. The organic phase is then withdrawn via a valve and expanded to
atmospheric pressure and the benzene is removed by topping, that 1s heating to 160°C
at atmospheric pressure. As the target is to have prédominantly a monoalkylate, there

is always a large molar excess of benzene around 10;1.
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The organic phase is then withdrawn via a valve and expanded to
atmospheric 25 pressure and the benzene is removed by topping. There
is a second column, the light fraction (alkylate having an alkyl chain lower
than C11) is removed and in the last column, BAB mono alkylbenzene

whereif th&ab pepichiel dikpricniin i fanelcin oy BIg is fekn byt siatie the
tonthe paduct akihe heitorRfdhecrlummisicallad e BROmSHP1 96 to

BAB" It is a branched material. Monoalkyl benzene is from 30 to 60 % wt
paba-dinkyl BeinFerie sifrbrpdasad Buiog Wie sanbacdibikitsenzaneds, fofihis
hadefamtvavaleaan neight trere,dLla up te3en., the.aleral ssa o

this example has 37 % mono, 47 %para dialkyl, 16 % meta dialkyl and
fedums|deghirneigrreaoany sy aeanracdiaim eBaik thehrnd@try than Cus.
W&Eﬁiv@%’/&%lﬁ@ﬁ|ﬁ%@@o§9ft§é<ﬁﬁé@|&s]th1%%r%oa% ey hettoms of

BAB 10 Sulfonation and obtaining of alkylsulfonate are done in the
conditions described in Example I. Operating conditions and analyses are
describe@PTEBIE 2! efisataive: Bkariples C and D Here, the
predominant alkylate utilized is a mono linear alkylbenzene having 15 the
aromaticiygd-In &Rk BIRBeUiaR e mRised between 0 and 18 %
(preferably between 5 and 11 %) in position 1 or 2 of the linear alkyl chain
and wherein the alkyl chain is a linear chain that contains between 14 and

40 (prefaresiyiz0 1624 EaRHENIAOMBEITR0 Synthesize of this linear

monoalkylbenzene The alkylate is synthesized in an alkylation pilot plant

with hy%'ﬁf'uo'g'ﬁ;?&{g_ﬁmm GORBISLSIPENG, IEREIAIRINSEES Bl Pand 20 %
liters each and a 15 liter settler wherein the organic phase is separated.

frapnank Pherseeomaihing thietayerbad siacasiy lanbiE wsgtismiarsosig Cia to
'Eai@ﬁj&ﬁ{’aw?(s%&ﬁ%ﬁkﬁ% 97 abaul e LORARmMRAINSDRNEE DR/ Qe bed in

molar ratio is relatively in the first reactor 1.2:1 and it is higher in the
skdgad reactor about 6:1.

Comparative Example B

The starting alkylates are a mixture of the same alkyltoluene as Example 1 and
a second alkylate called "Heavy bottom of BAB". This last alkylate is synthesized in a
continuous alkylation Pilot with hydrofluoric acid (as catalyst). It consists in one
reactor of 1,125 liter and a 15 lifer settler wherein the organic phase is separated from
the phase containing the hydrofluoric acid, all the equipment being maintained under
a pressure of about 3.5 x 105 Pa. A large molar excess of benzene versus the olefin
(here propylene tetramer) is utilized, and the ratio hydrofluoric acid to the olefin by

volume is 1:1.

The organic phase 1s then withdrawn via a valve and expanded to atmospﬁeric
pressure and the benzene is removed by topping. There i1s a second column, the light
fraction (alkylate having an alkyl chain lower than Cy;) is removed and in the last

column , BAB mono alkylbenzene wherein the branched alkyl chain is from C;; to
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Furthermore, the ratio of hydrofluoric acid to the olefin by volume is 1:1. In
the first reactor and 1.5:1 in the second reactor, the residential is 6
minutes in each 5 reactor and the temperature: 64C. There is no
formation of a light fraction. Hence it is sufficient to effect a topping of the

Ghreactew behsidhe epothianepect sidspuridingeaiap aumhdsablede hervy

alkylale yicamake URGORPRIANNE; Examples C and D are depicted in
Table A 10 TABLE A - Formulation data Alkylbenzene Heavy of LAB 2 1

Comparative Example C 80 20 Comparative Example D 80 20
Sulfona¥enetey bbransitg tHeoaldfisglfdhdtevre done in the conditions

described in Example 1. Operating conditions and analyses are described

in Tab'%gml(% HehbBeTis ol s & ¥o. R MM OWN OlpdoOm

y <O O~66m mGVdpmNomo2aomm oUwO

meta-dialkyl benzene is from 12 to 25 % wt

Molecular weight from 310 up to 355, The material used in this example has

37 % mono, 47 % para dialkyl, 16 % meta dialkyl and the molecular weight 1s 330.

Comparative example B is the following mixture: 80 % alkyltoluene (of

Example 1} and 20 % heavy bottoms of BAB

Sulfonation and obtaining of alkylsulfonate are done in the conditions

described in Example 1. Operating conditions and analyses are described in Table 2.

Comparative Examples C and D

Here, the predominant atkylate utilized is a mono linear alkylbenzene having
the aromatic fixed in a molar proportion comprised between 0 and 13 % (preferably
between 5 and 11 %) in position 1 or 2 of the linear alkyl chain and wherein the alkyl
chain is a linear chain that contains between 14 and 40 (preferably 20 to 24 carbon

atoms).

Synthesize of this linear monoalkylbenzene

The alkylate 1s synthestzed in an alkylation pilot plant with hydrofluoric acid
which consists in two reactors in series of 1.1235 liters each and a 15 liter settler
wherein the organic phase is separated from the phase containing the hydrofiuoric

acid, all the equipment being maintained under a pressure of about 5 x 10° Pa.
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Hg@emn the second reactor about 6:1.

Furthermore, the ratio of hydrofluoric acid to the olefinn by volume is 1:1. In
the first reactor and 1.5:1 in the second reactor, the residential is 6 minutes in each

5  reactor and the temperature: 64°C.

There is no formation of a light fraction. Hence it is sufficient to effect a

topping of the unreacted benzene to obtain the corresponding alkylate.

The mixtures of alkylate which make up Comparative Examples C and D are

depicted in Table A
10 TABLE A — Formulation data
Alkylbenzene Heavy of LAB
2 1

Comparative

Example C 80 20

Comparative

Example D 30 20

Sulfonation and obtaining the alkylsulfonate are done in the conditions

described in Example 1. Operating conditions and analyses are described in Table 2

15
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1. A detergent mixture of alkyl aryl sulfonates of alkaline earth metals

comprising:

a) 50 to 90 % by weight of a mono Cyy to Cyg linear alkyl substituted tolyl
or xylyl sulfonate, wherein from 15 to 30 mole % of the tolyl or xylyl

ring is attached on positions lor 2 of the linear alkyl chain;

b) 10 to 50 % by weight of a heavy alkyl benzene sulfonate derived from
alkylation of benzene with Cjg to Cy4 lincar olefin, wherein heavy

benzene sulfonate is selected from:
i) dialkyl benzene sulfonate,

1i) monoalkyl benzene sulfonate, wherein the alkyl substituent is

derived from the dimerization of the linear olefin, and
111} mixtures of 1) and 11).

2. The detergent mixture according to claim 1, wherein the linear alkyl chain as

defined in component a) contain from 16 to 30 carbon atoms.

3. The detergent mixture according to claim 2, wherein the linear alkyl chain as

defined in component a) contain from 20 to 24 carbon atoms,

4, The detergent mixture according to any one of the preceding claims, wherein

the substituted tolyl or xylyl sulfonate as defined in component a) is a tolyl

suifonate.

5. The detergent mixture according to any one of claims | to 3, wherein the
substituted tolyl or xyiyl sulfonate as defined in component a) is a xylvl

sulfonate.

6. The detergent mixture according to claim 5, wherein the xylyl sulfonate is

ortho xylyi sulfonate
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a4 Qoo ﬁg %%#%opopfd?é%ﬁ%&l@ %L%IED IS: 1. A detergent mixture

yfs of a afl

of alkyl ulfonates ine earth metals comprising: a) 50 to 90 %
by weight of a mono C14 to C40 linear alkyl substituted tolyl or xylyl
sufonatel lwiistengeromi Bito BOomivie % afivhentodyltbe pybpbding dkims, wherein

attached (i inear al hain: b) 10 t0 50 % by .
veight of whekng U bR S A S LR SR Rb e lrtved from
benzenethithl iGigite Of Belivene ofiehih; whelrinineavylefenzene sulfonate

is selected from: i) dialkyl benzene sulfonate, ii) monoalkyl benzene

S %fo nat eﬂ){% rﬁ?ﬁ%ﬁ{@%ﬁ%gg&gﬁﬁgt% eﬁng g%%_%) é rt%@rtérré% eccili{rrll r‘§ Ellza%tr'@,n vﬁjxer ein

the linear ole n etergent mixture
accordinghtohekaimnalk yihenetmersellimese atkd thednmsodefined in has an average

componexggr%)a?ﬁp@g C%?r?%@ﬁtﬁo%gg bon atoms. 3. The detergent

mixture according to erein the linear alkyl chain as defined in
component a) contain from 20 to 24 carbon atoms.
10.  The detergent mixture according to any one of the preceding claims, wherein

the heavy alkyl benzene sulfonate as defined in component b} is a dialky!

benzene sulfonate.

11, The detergent mixture according to any one of claims 1 to 9, wherein the

heavy alkyl benzene sulfonate as defined in component b) is a monoalkyl

benzene sulfonate.

12. The detergent mixture according to any one of claims 1 to 9, wherein the
heavy alkyl benzene sulfonate as defined in component b) is a mixture of

dialkyl benzene sulfonate and monoalkyl benzene sulfonate.

13.  The detergent mixture according to any one of the preceding claims, wherein
the heavy alkyl benzene sulfonate as defined in component b) is produced as a

byproduct in the production of Cy to Cy4 linear alkylbenzenes.

14, The detergent mixture according to claim 13, wherein the heavy alkyl benzene
sulfonate as defined in component b) further comprises less than 5 % by

weight of a mono Cyg to Cy4 linear alkyl benzene sulfonate.

15.  The detergent mixture according to claim 14, wherein the heavy alkyl benzene
sulfonate as defined in component b) further comprises less than 3 % by

weight of a mono C;p to Cy4 hinear alkyl benzene sulfonate.
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4. The detergent mixture according to any one of the preceding claims,
wherein the substituted tolyl or xylyl sulfonate as defined in component a)

is a tolyl sulfonate. 5. The detergent mixture according to any one of

clagms 11g 3 e%'ﬁgéﬁi?x{&?u ?ﬁbc%%?gﬁg'éﬁ' rdyigulionate as defined . pene
component a) Is a xyly sulfonate. 6.The c?etergér\l’{ MixtUre acco INng-to

claim 5, sulfershe thelsiyddsulforameisenothbixijist sulfipriate R8s Thaihe % by

deterge IXgur. ng.toany.one of: t receding.claims, wherein
in comp&%%%ﬁ%%dﬁ%% %i‘)sl{éné}c?ro%ﬁ?’e g@fegrefﬁfﬁ ﬂﬁtg Iis attached

on positions 1 or 2 of the linear alkyl chain. 8. The detergent mixture
addordinghodetyromé witheqreceding tlaimsowehditin piiveckomyli@lkyl wherein

benzene_sulf a f.ine% in ent l:é) is.derived from th
yiation o e A R 028 o3 BB e a) pna rom 20
mixture &edOrdiny weaglyt oheoofitheeptdreding claims, wherein the heavy

alkyl benzene sulfonate as defined in component b) has an average

mpé(?culaf Vé’%'gglt fég[n %‘l{:’t(l); te(?a‘(":g(())r‘ I(IJ ) g;)hz% d%[eé%%%em I%(tuergiﬁl C% a[gﬁggv%%erein
any one of the pr cecfl%g claims, whetein the %eavy alﬁycicben ne

sulfonatead definediincsampohefitbpischldialkybisenzene sulfonate. 11.

The detergent mixture according to any one of claims 1 to 9, wherein the

heavy alkyl benzene, sulfonate as defined in compepent b) is.a monoalk .
e e R S A R B I R ARG Yheren
claims 1 i ®asendoeiBthe dashunydlky enzenesulfonadégsdsfinddrinASTM-D-
compon t?).i a mixturg.of dialkyl benzene sulfonate and monoalkyl
benzeneejsgﬁl olfo’]zf{%l.nl%.el' % detergent mixture according to any one of the
preceding claims, wherein the heavy alkyl benzene sulfonate as defined
in2bmpdienddsyngeptodinced ascardyprodueiinltheproductierbai«No 18N of said
Ci4 Iinea&r}&%}/lbenz nes.

ORAENNTRed according to Standard ASTM-D-2896 is from 10 to 40.
21, The detergent mixture according to any one of the preceding claims, wherein

the alkaline earth metal 1s calcium.

22, A lubricating oil composition comprising: a major amount of an oil of
lubricating viscosity; and a detergent mixture of alkyl aryl sulfonates of

alkaline earth metals comprising:

a) 50 to 90 % by weight of a mono C4 to Cyp linear alkyl substituted tolyl
or xylyl sulfonate, wherein from 15 to 30 mole % of the tolyl or xylyl

ring is attached on positions lor 2 of the linear alkyl chain;
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14. The detergent mixture according to claim 13, wherein the heavy alkyl
benzene sulfonate as defined in component b) further comprises less

than 5 % by weight of a mono CIO to C14 linear alkyl benzene sulfonate.
15. The detergent mixture according to claim 14, wherein the heavy alkyl
benzene sulfonate as defined in component b) further comprises less

than 3 % by weight of a mono CIO to C14 linear alkyl benzene sulfonate.
30 16. The detelgenbinixtbyerasgordingheneiamkilbenienemifoadiedoyved from
alkyl benzene i ' nt r '

s than 1 % by e o o e B e UG avy
sulfonate. 17. Thendate rydlonaiixitipel adedrding:to any one of the

preceding claims, wherein said mixture contains from 80 to 60 % by
weight of compqﬁent a); and; frem, 20, églqulgtoeby weight of component b).
18. The detergent mixture according to any one of the preceding claims,
wherein said mjxture %8&&8&2&?&&&8&%%%Hz{{ig,_eu}ﬁQr%iﬁil%JEHE JeIRIgRN e is
mixture according to any one of the preceding claims, wherein tie base
No. BN of said mixturedgs yaédsurcdiadeordirgito Stanedtingaa SEfRDand
2896 is from 3 to 60. 20. The detergent mixture according to claim 19,
wherein the base-\No. I i ixture as measured according to
Standard ASTI\%%\-IZSQ s r%%ngggl%ai@ 21. The detergent mixture
according to any one of the preceding claims, wherein the alkaline earth
metal is calcium. 22. A lubricating oil composition comprising: a major
amount of an oil of lubricating viscosity; and a detergent mixture of alkyl
aryl sulfonates of alkaline earth metals comprising: a) 50 to 90 % by
weight of a mono C34 to C40 linear alkyl substituted tolyl or xylyl
sulfonate, wherein from 15 to 30 mole % of the tolyl or xylyl ring is
attached on positions for 2 of the linear alkyl chain; 31 b) 10 to 50 % by
weight of a heavy alkyl benzene sulfonate derived from
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alkylation of benzene with CIO to C34 linear olefin, wherein heavy
benzene sulfonate is selected from: i) dialkyl benzene sulfonate, ii)
monoalkyl benzene sulfonate, wherein the alkyl substituent is derived

from the dimerizat%lé linear @%m# [ ,.and ii). 32

ALKYLARYL SUL ‘T%gﬁEé lf( f@é@%@é FROM

LINEAR OLEFIN@%?{TRACT Disclosed are detergent mixtures of alkyl

aryl sulfonates o | %&Wﬁ%ﬁ%ﬁ%&%&%&%&@% having

a relatively high aryl ring attached on positions 1 or 2 or the linear alkyl

chains. The compositions contain a relatively high amount of for 2 tolyl or

xylyl isomer of the linear alkylaryl sulfonate and employ a heavy alkyl

benzene sulfonate derived from liné¥P Bldfddnd exhibit improved

stahility and compatibility, 33 _
Disclosed are detergent muxtures of alkyl aryl sulfonates of alkaline earth metals
derived from linear olefins having a relatively high ary! ring attached on positions 1 or
2 or the linear alkyl chains. The compositions contain a relatively high amount of lor
2 tolyl or xylyl isomer of the linear alkylaryl sulfonate and employ a heavy alkyl

benzene sulfonate derived from linear olefins and exhibit improved stability and

compatibility.
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