30 Novenber 2004 AN ALKYLBENZENE FROM PREI SOVERI SED NAO USABLE I N LOB AND
HOB SULFONATE BACKCGROUND COF THE | NVENTION I'n the prior 3amovefBbhogty are
known for preparing weakly or strongly superal kalinized sulfonates from
sul fonic acids obtained by the sulfonation of different alkylaryl
hydrocarbons and from an excess of al kaline earth base. The al kyl aryl

hydr ocarbons subjected to the sulfonation reaction are obtai ned by

al kyl ation via the Frledel Crafts reaction of different aryl hydrocarbons,
particularly aromatic hydrocarbons, with two different &{ﬁﬁs of olefin. The
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proportion of alkylary rocar aving an aryl on position 1 or
2 of obtained by the ohgo-polymenzatlon of ethylene to Cy4 to C4o hydrocarbons.

It is easy to obtain a good dispersion in the medium of the alkaline earth base not
fixed in the form of salt if the alkylaryl sulfonic acid is derived from a hydrocarbon
obtained by alkylation of an aryl hydrocafbon with a branched olefin. However,
dispersion is particularly difficult when a high percentage of the alkylaryl
hydrocarbon has the aryl substituent on positions 1 or 2 of a linear alkyl chain, due to
the formation of a skin when exposed to open air. This poor dispersion is especially
pronounced if the medium-also contains a high proportion of sulfonate, that is, if it
corresponds to a low Base Number (between 3 and 60), hence to a low content of free

lime and the absence of carbon dioxide and carbonate.

In fact, during the alkylation reaction with benzene or another aromatic or aryl
hydrocarbon and a linear olefin, 25 ﬁole % of the alkylaryl hydrocarbon has the aryl
substituent on positions 1 or 2 of the linear alkyl chain. Traditionally, aromatics
attached at the 2-position of the alkyl group give the most absorption of water. When
prepared by the method described, for example in French Patent No. 2,564,830, this
high propbrtion of alkylaryl hydrocarbon having an aryl radical on position 1 or 2 of

the linear alkyl chain results in a sulfonate that exhibits hygroscopic properties such
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the linear alkyl chain results in a suifonate that exhibits hygroscopic
properties such -1 30 Novenber 2004 that a superficial 30¥dvembes26@s med.
This "skin' nmakes this product unacceptable as an additive for lubricating
oil. Furthernore, the formation of this superficial skinis generally
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i ncor porati on&/"i‘)tfa SGH?%ICW%SKH' &ﬁ“@?‘g?%ﬁ Sﬁmoﬁag?ﬁﬁgl-slr%% “%E#S‘FH%‘?}SS? #ind an
undesirabl e dddithiedorIabGaiap of. FithefemR, Hedbimition of eHis supeaTtidlRRinSy! f onat e
thus prepared is added at the rate of 10% by weight to a standard

| ubri cating dieperiyaccosmeniet by agahionafiltation B, ahigloysedskY.c laWal ysi s has
been conduct ' ' -eac, . | rent 4 r.s. .o fferdi t he
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drawbacks coul d be overcone, inasnuch as the nole % of the aryl

hydr ocar bon, other than benzene, having the aryl substituent on positions
| or 2 of theChromatographicyanalybiaihas bees condwotasito idensifideacBaf thendiffprest er abl y

between 5 and 11% d. nor articularl et.ween an 10% I s. di scovery
was the subj dstgh daferiae Bphdiiigh orahe A Bl o be BoRp 4iREt ofe Tindo
Le Coent. HovwiR ichaifiddridShaf fe@pattive iiflubice Bthe BlopeRARE 0P tHeonteshonbmg t he aryl
hydr ocarbon was benzene. Skin formation occurréed with the use of benzene,

even i f the bldaybsulfasatespialkaling ganth phtained Siopn thesadiffarenhispinarsdias heso
| ef i th % Qf . | ng, & |
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and 13% and guegbhaicpinbymind ek mbled df hkaryldiydrovait®npethér tha Bézyne, bet ween 7

and 10% French, Patent_ Application No. 96/10, 833 disclagses that the
af or ement i ondWvingthearat wbsiyentenposisions & 6na obthelienliyl shaipyas bsivesnky | ar y|

sul fonates ofg oiRef Al BLdrLLBIG beldid!s £ 1994, Wlld BT HEAMY bSREn 7 and
10%. This discovery was the subject of U. S. Patent No. 5,939,594, issued August 17,
1999 to Le Coent.

However, satisfactory results had not been obtained when the aryl hydrocarbon was
benzene. Skin formation occurred with the use of benzene, eveﬁ if the benzene was
alkylated with a very long chain linear mono olefin so that the mole % of the aryl
hydrocarbon having the aryl substituent on positions 1 or 2 of the linear alkyl chain
was between 0 and 13%, and preferably between 3 and 11%, and more particularly
between 7 and 10%.

French Patent Application No. 96/10,833 discloses that the aforementioned
drawbacks could be overcome by using a mixture of alkylaryl sulfonates of

superalkalinized alkaline earth metals comprising:

(a) from 50% to 85% of a linear mono-alkyl phenyl sulfonate in which the linear
alkyl chain contains between 14 and 40 carbon atoms, and between 0 and
13 mole % of the phenyl sulfonate radical of the alkaline earth metal is fixed

on position 1 or 2 of the linear alkyl chain, and
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(a) from50%to 85% of a |inear. nono-al kyl phenyl sulfonate in which the
| inear al kyl chain contains between 14 and 40 carbon a@pauserded2bet ween 0O
and 13 nol e % of the phenyl sulfonate radical of the alkaline earth netal
is fixed on position 1 or 2 of the linear alkyl chain, and -2 30 Novenber

2004 (b) from 15%to 50% of a heavy al kylaryl sulfonate selected from (i)
di al kyl aryl <8} f orfsaredS%ie S8vaelisgicavyplkyland spdenats seigctedfram)  near al kyl

chai ns, of which the sumof the carbon atons is from16 to 40, or (ii) nono
or polyal kyl aryl sul fonates wherein the al kyl substituent or substituents
are branched chai (g, whbalkylaryl hdfomates sfhetdrebath mbloh setisttventsiase fincarmalksl t 0 48

carbon atons. This m xtuyre of. al aryl | f onat es has i of 10 nol e
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position | or 2 of the linear alkyl chain. This m xture has no skin

formation after three days of storage in an open jar at roomtenperature.
It has good cal ci Ui i naeeysorraolveiylayl splforaterwhérein thealkpl sbstifbentiory,  and
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col or and no skin for nas from Bwerdsahieh atdoly, ee days of storage in an open

jar at roomtenperature. That m xture conprises: (a) from20%to 70% of a
| i near nono- al kyl phenyl sulfonate in which the |linear nono-al kyl

substituent gl g cforf?ﬂ%y?agyél&mféxgat&a}{agg% 'xﬁglrfrug‘lgf:ﬁcpﬁ;o fﬁeﬁw@{l the

phenyl sulfonate radica on position I ne kyl chain
i s between 1GUifamale 2idical afntic alikalind ¢anthn i€ fixedRmposition 1l @rufhidlinear alkyl

- al kyl ph f te i | th h | kyl bst,t t
ggg? a?nsyf Poerﬁ?‘&' iﬁﬂs I@}Q@léqe ]B'Iﬁnﬁlo X ;mat(laon at%tre?aﬁeee gayrsnc))?(s)togage){n an gpesn jlar at

room temperature. It has good calcium incorporation, a fow viscosity, good sclubility,

and good performance.

European Patent Application No. 98401968.7 discloses a mixture of alkyl phenyl
sulfonates of alkaline earth metals having low color and no skin formation even after

three days of storage in an open jar at room temperature. That mixture comprises:

(@)  from 20% to 70% of a linear mono-alkylphenyl sulfonate in which the linear
mono-alkyl substituent contains from 14 to 40 carbon atoms and the mole %
of the pheny! sulfonate radical fixed on position 1 or 2 of the linear alkyl chain
is between 10% and 25%, and,

(b)  from 30% to 80% of a branched mono-alkylphenyl sulfonate in which the

branched mono alkyl substituent contains from 14 to 18 carbon atoms.

SUMMARY OF THE INVENTION

The present invention provides an alkylaryl composition wherein the aryl radical is

other than phenol and wherein the alkyl radical is derived from an isomerized Ci4 to

C4o normal alpha olefin and wherein either (1) the weight percent of the aryl radical

fixed at position 1 or 2 of a linear alkyl chain is less than about 23, or (2) at least

28 weight percent of the alkyl radicals are branched chain alkyl radicals, or (3) both.
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SUMMARY COF THE | NVENTI ON The present invention provides an al kyl aryl
conposition wherein the aryl radical is other than phaodNovap®epbgis2i n the
al kyl radical is derived froman isonerized Cl4 to C40 normal al pha olefin
and wherein either (1) the weight percent of the aryl radical fixed at
position 1 or 2 of a linear alkyl chain is |less than about 23, or (2) at
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Nunber of about 2 to about 60, where the aryl radical is other than

phenol, wherein the alkyl radical .is derived froman isonerized Cl4 to C40
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|
al kal i ne ear taipha olslimand wheseinsifherd 1 )he weightpesad okiheseyl sylfonate radicadt 250,
°h o ARSES : , ; > Al
Gor 1 ved 't r or i padtion £ P BEE 1BAPANOIEAR 1 1045 8RB, B By e C01 1 S

either (1) t 28 weighiperceptotihanlkgfratioals areyrarhibd s elkybmidicals, 61 33 Hotht

position 1 or 2 of a linear alkyl <chain is |ess than about 23, or (2) at
| east 28 wei ght percent of the alkyl radicals are branched chain al kyl

radicals, or {R)pB@hbinvention also provides a lubricating oil composition comprising a
lubricating oil and an alkaline earth alkylaryl sulfonate having a Basé Number of at
least 250, where the aryl radical is other than phenol, wherein the alkyl radical is
derived from an isomerized C14 to C4 normal alpha olefin and wherein either (1) the
weight percent of the aryl sulfonate radical fixed at position 1 or 2 of a linear alkyl
chain is less than about 23, or (2) at least 28 weight percent of the alkyl radicals are
branched chain alkyl radicals, or (3) both.

Further provided in accordance with this inventiém isa lubﬁcaﬁng oil composition
comprising a lubricating oﬂ and an alkaline earth alkylaryl sulfonate having a

Base Number of about 2 to about 60, where the aryl radical is other than phenol,
wherein the alkyl radical is derived from an isomerized Ci4 to C4o normal alpha olefin
and wherein either (1) the weight percent of the aryl sulfonate radical fixed at position
1 or 2 of a linear alkyl chain is less than about 23, or (2) at least 28 weight percent of
the alkyl radicals are branched chain atkyl radicals, or (3) both.

The present invention also provides a concentrate comprising from about 0.5 wt.% to
about 90 wt.% of an alkaline earth alkylaryl sulfonate having a Base Number of at

feast 250, where the aryl radical is other than phenol, wherein the alkyl radical is
4-



Furt her provided in accordance with this invention is a lubricating oil
conposition conprising a lubricating oil and an al kal 3Boelcgambbr 20day! ar yl
sul fonate having a Base Nunber of about 2 to about 60, where the aryl

radi cal is other than phenol, wherein the alkyl radical is derived from an
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(2) at |east tRSalkdirgditalp areteaiched chaihedidalsy br (3aUbibathe baraachbopgehed chai n
radi cals, or (3) both,. the balance _of the concentrate heing an organic

liquid di | ueRPREBHpEDPERngreane bquid dilugnt gempaiihle, with thgalkaline eatthf onat e.  The
pr esent invemypﬂylmﬁgg_s fromthe sane al kyl ate both a hi gh overbased

The present invention provides from the same alkylate both a high overbased
(“HOB”; BN higher than 250) alkaline earth alkylaryl sulfonate having improved
compatibility and solubility, and a low overbased (“LLOB”; BN from 2 to 60) alkaline
earth alkylaryl éulfonate having good solubility while having low color and no skin

formation.

While we have found that a too high concentration of 1-aryl or 2-aryl linear alkylaryl
sulfonate causes skin formation in LOB sulfonates, we have found that the higher BN
(at least 250 BN) sulfonates are less sensitive to 2-aryl content in the alkylate because
the 2-aryl content is diluted by the salts. Therefore, if the BN is high enough (at least
250), and the aryl radical is not phenol, then the weight % of the aryl-sulfonate radical
fixed on position 1 or 2 of the linear alkyl chain can be between 2% and 23%
(preferably between 13% and 23%) without any skin forming. This high weight

percentage of 2-aryl gives a sulfonate having good water absorption properties.

The alkyl chain of the alkaline earth alkylaryl sulfonates of the present invention

contains between 14 and 40 carbon atoms, preferably from 20 to 24 carbon atoms.
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("HOB"; BN higher than 250) al kaline earth al kyl aryl sul fonate having

| nproved conpatibility and solubility, and a | ow over BasegenbbB)g4 BN from
2 to 60) alkaline earth alkylaryl sulfonate having good solubility while
havi ng | ow col or and no skin formation. Wile we have found that a too

hi gh coficentr t|o f -aryl or Kk sul f.onat e causes
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the BN is hi gieprcsnbl@ﬁlc(aﬁtylr@wﬂs arQb@)lch@;hdlamd@ | radical is not phenol,
then the weight % of the aryl-sulfonate radical fixed on position | or 2
of the linear alkyl chain can be between 2% and 23% (preferably between 13%

and 23% W t lroeferaBRY twmﬁl@reammngymbylssutrbﬂiﬁesvtﬁltmbtinveﬁﬁdsxcmasge of 2-aryl
gi ves a sul fonate haV|ng good_ wat er absorptlon propertles The al kyl chain

of the al kal imenoealkyl ntezmvma@fwt leagt §79n andan kdinenainphes gbless thag &% i on

cont ai ns between 14 and 40 carbon atons, preferably from 20 to 24 carbon
atonms. -5 30 Novenber 2004 Q Sone of the al kyl chains of the al kylaryl or
al kyl aryl sulHrefieaibby, dm*aﬂoﬂmblembalkw:}ﬂaulfbmm&h iRieafie ab|dynv@ifrd}lﬁ&ﬁt 28

wei ght percent, f er abl Ie st 30 percent,, e al kyl
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al kyl aryl sul ?rﬂﬂtﬁ@']a(&eﬁr{” S |nvent|on have a rmno al kyl ate content of at
| east 87% and an | odi ne nunber of |less than 1.0. Preferably, the al kaline
earth al kylaryl sulfonates of this inventi on are derived from an

i sonmeri zed 0,.nor Ief ferably fro Liz d
G- Coa”  hor e ARG BRI Bt eleiof i BaiFpSr Rars PGPS At
the present R4 hl&k?la&f ﬁnﬂé&ﬁ?ﬁé%%ﬁ@ﬁrofﬁ&%né éﬁ@s@xﬂeﬁid@)ﬂoﬁhﬂ a{lﬁHa”Ed by
the reaction of benzene and isoneri zed nor nal olefins in the

presence of I9efinsdetherpressneeded hydragea fhlbnsle,unﬁefambg*eln@mg@tagéa@acmr

Preferably the sulfonate is formed in the presence of methanol and xylene, but

preferably in the absence of chlorine (if BN higher than 250).

For BN between 2 and 60 the process used is described in U.S. Patent No. 4,764,295,
‘issued August 16, 1988 to Le Coent entitled "Non-Foaming Detergent-Dispersant
Additives for Lubricating Oils and Process for Making Such Additives, which is

incorporated by reference herein in its entirety.

A way has been found to have a single alkylation for sulfonates by starting from the
samernormal alpha olefin having 14 to 40 carbon atoms, preferably from 20 to

24 carbon atoms. Whatever the BN is (from 3 to 500), the following route is used:

(a) Isomerization of NAO CI:;;-C,m, preferably Cyo-Cag. At least two types of acidic
catalysts can be used for isomerization. The acidic catalyst can be solid or
liquid. Preferably, the first type of acidic catalyst is a solid catalyst having at
least one metal oxide and having an average pore size of less than
5.5 angstroms. More preferably, it is a molecular sieve with a one-dimensional
pore system, such as SM-3, MAPO-11, SAPO-11, SSZ-32, ZSM-23, MAPO-
39, SAPQ-39, ZSM-22 and SSZ-20. Other possible solid acidic catalysts

useful for isomerization include ZSM-35, SUZ4, NU-23, NU-87 and natural
-6-



Preferably the sulfonate is forned in the presence of nethanol and xyl ene,
but preferably in the absence of chlorine (if BN hi ghesp NdhambebBhe4 For BN
between 2 and 60 the process used is described in U S. Patent No.
4,764,295, issued August 16, 1988 to Le Coent entitled "Non-Foam ng
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first type of acidic catalyst is a solid catalyst having at |eaSst one

nmet al oxi de and having an average pore size of less than 5.5 angstrons

System such as s IRisRE Bkt ool e SO\ BPRRRB nBC oo
ZSM 22 and SSz- 20. Tlﬁﬁi&cfes@ft&ipef:ﬂtﬁ'csein ﬂngecfrdmcsoﬁtatcatg(ﬁf:sln ths &htch nicde, a

i sonerization include ZS SUz4, NU- 23, NU- 87 tural -6 30 Novenber
2004 or syntheti c FRFsling @ is 1o PpRA aémaafreoge a%@hw@mawmtq dn t he

art and are discys i&ddééﬂecﬁ&é dﬂeﬁﬁé@?& él?tlrflﬁﬂﬂsgﬂ‘a&sgfxs MBkReiallyS eves

(New York, Van Nostra Rel n Pat ent No. 5,282, 858,
which is hereby mrm:dpmtateﬂxexybedqirec&ss_cﬂpat@rateslma;ﬁxcqbbscbproo@asmammngeype

of isomerization gcatalyst that c se i.ron

(Fe(CO's). The iscﬁﬂﬂ‘ﬂz‘ |18rPf|5?Q§8§E§B§atjjl%€x |Pé?1°e %&)ﬁ?&%cl@{ged
conti nuous node. ta'lﬂ%ﬂéécﬁ%ﬂécﬁ%@d@i&iﬁ&ﬁat‘é@éln%&ﬂlﬂ?eéﬂéﬂ@é@@@@uﬁ@&c I'n
the batch node, a typical nmethod is to use a stirred autoclave or gl ass

flask, which nay bechsaoefowing ingm, Ch‘egas ddier activation, the-eqtaysttisieanledrto the

continuous procesg s regétlo%ft]elhger% e Xnd a flow of the olefin is introduced. The reactor

effluent containing the partially branched, isomerized olefin is collected. The
resulting partially-branched isomerized olefin contains a different olefin
distribution (alpha-olefin, beta-olefin, internal-olefin, trisubstituted olefin and
vinylidene-olefin) and branching content than the un-isomerized olefin and
conditions are chosen in order to obtain the appropriate structure regarding the
level of double bonds between carbon 1 and carbon 2 of the alkyl chain of the
olefin (alpha-olefin content).

The appropriate olefin derived from the NAO has less than 15 weight percent
alpha content, preferably between 0 and 8 weight percent, with at least
25 weight percent, preferably about 29 to about 60 weight percent of the

olefins being branched.



carried out in a fixed bed process. Space rates in a fixed bed process can
range from0.1 to 10 or nore WHSV. In a fixed bed pro@eIscvekiver cadpl yst is
charged to the reactor and activated or dried at a tenperature of at |east
150C under vacuumor flow ng inert, dry gas. After activation, the
catalyst is cooled to the desired reactlon tenperature and a flow of the
olefin is i nfPoduddlylatione reactor effluent containing the partially
branched, isonerized olefin is collected. The resulting partially-branched
i somerized olefin contains a different olefin distribution (alpha-olefin,
beta ol efin, intefwalroatestambe tisedsubstituted ol efin and -vinylidene-ol efin)
and branching content than the un-isonerized.olefin and conditions are
chosen in order to obtain the appropriate structure regarding the |evel of
doubl e bonds betwgen C@m?ﬁﬂtlén@ﬂﬂ%%tﬁy@bn%b&cﬁr%ﬂﬁa%@&a@e rhéi8r

ol efin (al pha-ol efin content). The appropriate olefin derived fromthe NAO
has | ess than 15 wei ghtratpebanemelolaﬁlphwlcaimaémlt 10; axefusech sl grderctovieesense and 8

wei ght percent, with a t.25 erce erabl abo 29 to
about 60 wei ght percent %ﬁﬁ éonr(?\f\e‘fe? go %?%‘gndﬁé e“% § 2004

(b) Alkylation Two rOUtr@sﬁltﬁ@rhlléﬂataﬁﬁﬂaldwﬂdktéhﬂﬁﬂbéﬂaﬁﬁdlilglﬂfev@ﬁoﬂ cat al yst
One reactor and a hi gh char nolar ratio benzene/ ol efin, Blépl cal ly about

10, are used in order fRPHo @ss%enevh‘éaméy%&n%r@haghkvwf§ OnadigRER zat i on

and_ dinerization rate. E{A@%@;M%%Mﬁﬁfoﬂ%@(ﬂw Wv %&%@zgﬁﬁr and

a high level of nonoal Ky consequence, Ievel
sul fonation can be actmbekmcfonhﬁ&ﬂnlﬁgotedmanbmﬁulldwmwmvbmlmen 2 and

60) with no skin formation if stqred in ar,. | vi scosity, |ow
col or, good sol ubil it ¥oof salpb 4‘3@2"%@‘?@@%’9 %?Pdagﬂ?dé@gg@?%lb‘ ity at high
tenperature. It shoul dfg,dahfROTd Bowd telnbtéddh phitidhlaPihal fekher hikylad ©

(branched or linear dialkyl) is not required to avoid skin formation on

the corresponding LOB sulfonates of this invention. Moreover, such an
alkylate leads to high overbased sulfonates (at least 250 BN) having
good solubility and other properties.:

2. Alkylation using a solid acidic alkylation catalyst. The alkylation
catalyst is a solid catalyst that has at least one metal oxide, which is
selected from the group consisting of natural zeolites, synthetic zeofite,
synthetic molecular sieves and clays. Preferably, the solid acidic
catalyst comprises the acid forms of an acidic clay, or an acidic
fnolecular sieve or a zeolite having an average pore size of at least
6.0 angstroms. Such zeolites include zeolite Y, beta, SSZ-25, SSZ-26
and SSZ-33. Other possible catalysts include L zeolite, mordenite,
boggsite, cloverite. VPI-5, MCM-41, MCM-36, SAPO-8, SAPO-5,
MAPO-36, SAPO-40, SAPO-41, MAPSO-46, CoAPO-50, hexagonal
faujasite, ECM-2, gmelinite, mazzite (omega zeolite), offretite,
ZSM-18 and ZSM-12. These catalysts are discussed in Rosemarie
Szostak’s Handbook of Molecular Sieves (New York, Van Nostrand
Reinhold, 1992). More preferably, the solid acidic catalyst comprises
zeolite Y. A preferred zeolite Y has a silica to alumina ratio of at Jeast

40:1.
-8-



(branched or linear dialkyl) is not required to avoid skin formation on
the correspondi ng LOB sul fonates of this invention. Mppeoyrembsugdosan

al kyl ate | eads to high overbased sul fonates (at |east 250 BN) having good
solubility and other properties. 2. Alkylation using a solid acidic

al kyl ation catalyst. The alkylation catalyst is a solid catalyst that has
at | east one netal oxide, which is selected fromthe group consisting of

natural zeolites, synihghi gﬁ@glgi,g1@‘%bg&%@;ﬂ&%gl&g@g\gao@%ﬁcl ays.

Preferably, the solid acrdi al yst conpri ses cidfo
acidic clay, or an aanatexals.r@nesskilledrin fhieearewould aealize ithat thehmare aguenbenofer age

pore size of at least 6.0 angstroms. Such lj.tes include zeolite. Y, beta,
SSZ- 25, SSZ-26 and 4884y f&a‘rf’éf’ ko F%‘P%égg'ﬁ‘é?fymyﬁtﬁfxﬂﬂ'@%ﬁ OF &M t e,
nordenite, boggsit e1acfdi@Mﬁ{j&h@lﬂdyﬂonﬁnom}ﬁtéﬂaﬂmaﬁ@ sapenite) Bilared\Blay=
MAPO- 36, SAPO- 40, SAPO-41, PSO- 46, CoAPO- 50, hexagonal faujasite,  ECM 2,

gnelinite, mazzite (dnegelsybovsedes catalysisetite, ZSM 18 and ZSM 12. These
catal ysts are discussed in Rosemarie Szostak's Handbook of Mol ecul ar
Si eves (New York, Van Nostrand Reinhold, 1992). Mre preferably, the solid

aci di c catal yst conprTheskylated tchetion is Aypidaliyeafid onedithtaft adoohaie addahl i ca to
alumna ratio of at least., 40:1. -8_30 Novenber 2004 Useful acidic clays
may be derived from rielin smolapratios fromgl: b tosdiyl- rideinsocessiempeiatures e

Tt Sl Moot ool i e PGSR R e
i ncl ude nont mori | | onijirecess sspoefetablyadricbps i the lighid piase dhe labkytationay al so be
used as catalysts. The allylation reaction fe typically cantied oyt with an
mode, a typical method is to use a stirred autoclave or glass flask which
may be heated to the desired reaction temperature. A continuous process
is most efficiently carried out in a fixed bed process. Space rates in a
fixed bed process can range from 0.1 to 10 or more WHSV. In a fixed bed
process, the 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 catalyst is cooled to the desired reaction temperature
and a flow of the aromatic compound is introduced. Pressure is increased
by means of a back pressure valve so that the pressure is above the bubble
point pressure of the feed composition at the desired reaction temperature.
After pressurizing the system to the desired pressure, the temperature is
increased to the desired reaction temperature, Optionally, the aromatic
may be added to the catalyst at reaction temperature. A flow of the olefin
is then mixed with the aromatic and allowed to flow over the catalyst. The
reactor effluent containing alkylate product and excess aromatic is

collected. Excess aromatic is then removed by distillation, stripping

evaporation under vacuum or other means know to those skilled in the art.



olefinin nolar ratios from1:15 to 25:1. The process tenperatures can
range from 100C to 250C. As the ol efins have a hi gh boisbiNtgep®epoo4 he
process is preferably carried out in the liquid phase. The al kyl ati on
process may be carried out in batch or continuous node. In the batch node,
a typical nethod is to use a stirred autoclave or glass flask which may be
heated to the desired read?EBAILIEMBHFKIRIPY hHiE ], !
efficiently carried out in a fixed bed process. Space rates in a fixed bed
process can range fromO0.1 to 10 or nore WHSV. In a fixed bed process, the

catal yst is qhak®eshde abpert, iasrestnt Rventamlinvelvechnlikyladyecomposition, airper at ur e
of at least 150C under vacuumaor flowi ng inert dry, gas. _ After activation,

the catal yst alkpliag sprdpatiplagy sulfienate; methods farjitsprenspationegnd its appheationfasgw of
the aromati c. gonpound &éﬁkﬁh&ﬁQEEEQmmﬁ£ﬁ§ Wig is increased by neans of a
back pressure vafve $b that the pressure Ts above the bubble point
pressure of the feed conposition at the desired reaction tenperature.

After pressurjzing.the systemto, the_.desired, pressure, the t erature i s
ot caed to Hiffs RLSTRSE BRI B ATE el THOIoNLS s MRLDSHRE o
may be added to the catalyst at reaction tenperature. A flow of the olefin
is then mxed with the aromatic and allowed to fl ow over the catal yst. The
reactor effluent containing al kyl at eDEFENIIIONSnd excess aromatic is

coll ected. Excess aromatic is then renoved by distillation, stripping
evapor ati on under vacuum or other neans know to those skilled in the art.
30 Novenber 200uscOhdvain G fGGORE FEFmOkavorthd RitlovihEhiEathed mlessexpressylest
aspect, the present_ invention involves an al kylaryl conposition, an

al kal i ne ear@ﬁgngV?%??H il fonate, nethods for its preparation, and its
application as a detergent/dispersant additive for lubricating oils. Prior

to discussing the invention in further detail, the following terms will be
defi ned: DEFNItagdkylaryl composition” refers to a hydrocarbon or mixture of hydrocarbons

each comprising an aryl group, such as benzyl, tolyl, or ortho-xylyl having attached
directly to it one or more C,4 to Cgp alkyl groups.

The term "alkaline earth metal" refers to calcium, barium, magnesium and strontium.

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
that is substituted with (1) an alkyl group and (2) a sulfonic acid group that is capable

of forming a metal salt.

The term "the weight % of the aryl sulfonate radical on position 1 or 2 of a linear
alkyl chain" refers to the weight percentage of all the aryl sulfonate radicals fixed on a
linear alkyl chain that are fixed at the first or second position of the linear alkyl chain.
The first position of the linear alkyl chain is the position at the end of the chain. The
second position of the linear alkyl chain is the position immediately next to the first

position.

* The term " 1-aryl" refers to an aryl sulfonate radical fixed on a linear alkyl chain at the

first position of the linear alkyl chain.

-10-



As used herein the followi ng terns have the foll ow ng neani ngs unl ess
expressly stated to the contrary: The term "al kyl aryl 30pmmesbei o4 refers
to a hydrocarbon or m xture of hydrocarbons each conprising an aryl group,
such as benzyl, tolyl, or ortho-xylyl having attached directly to it one

or nore Cl4 tg CAO alkyl groups. The term"alkaline earth netal" refers to
cal ci um bar i 1 oM ghadt Uiieahie aaarg suifonate rﬁﬁé’af émﬁ onp3 [ingar gﬁwgah%at dhe

al kyl aryl sul sitfoR R He: 1@ ; ine earth netal salt of an

al kyl aryl suﬁ%%ﬁ?F g%?ﬁ? I'n ot her mé?%é, it is an alkaline earth nmetal salt
of an aryl that is substituted with (1) an al kyl group and (2) a sulfonic
acid group that is gapable. of form a al salt. .The rm. 't he I ght %
of the aryl - oietGRR BORAIF oD iste BRER Srediige of Wk ity nelb L
refers to thejixeiahi(108k afhbatfaR(nRnbalkilacaF Falksd)pnat e radi cal s fixed on
a linear alkyl chain that are fixed at the first or second position of the
| inear al kyl chain. The first position of the linear alkyl chain is the
position at t Qi M 2 the'. |t f ' al kyl
chain is the @%stlg{&?o%d}nﬁchm iate &h en‘JleB)G":(’?rpEci §ﬁ? Lﬁ]ﬁelem ?%ltNﬁg%%iotrf\gﬁs. Jl'thﬁn@é’%i’er m
“I-aryl" ref exlich & thoqaanyity sfibdiaedh grandd hissarbeldibyeld0@Raras bf faear oiblikder chai n
at the first pasition_ of the |inear alkyl ain.. -10- 30 November 2004 The
term"2-aryl "Spfs@%@ eondifions. Iér%drca?aﬁhm@t ng‘?‘ﬁ’éff bands pEeseM- a | i near al kyl
chain at the second position of the linear alkyl chain. The term

"nmonoal kyl ate content” is the weight percentage of the alkylate that is not
di al kyl at e ( T teromtiBaseNayph iy’ edr( ‘TR efdry toathe amountadffogseatqujvalerifbe t er m

"I odi. Nunber. ..is th ti | bl Nunb /| b ,
whi ch st ne MRS ST BPH Btk aratr AL Biipib, TJSEHE b mBYs SR8 f at or
oi | under 5%1&5?%&@@%&9&&05% 4 gﬂgﬁrﬁgf SIRABT RSrATARB BN bE SN BarPRNdS

present. The term "Base Nunber refers to the amount of base
equi val ent t gletermined by ASTM Test No. D2896 or any other equivalent procedure.

The term “overbased alkaline earth alkylary! sulfonate” refers to a composition
comprising a diluent (e.g., lubricating oil) and an alkylaryl sulfonate wherein
additional alkalinity is provided by a stoichiometric excess of an alkaline 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 af 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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mlligrams of KOH in one gram of sanple. Thus, higher BN nunbers reflect
nore al kaline products, and therefore a greater alkal i3oiNoerseps® The BN
of sanple can be determ ned by ASTM Test No. D2896 or any ot her equival ent
procedure. The term "overbased al kaline earth al kylaryl sulfonate" refers

to a conposition conprising a ating oil) and an

al kyl aryl sul fonate wherein 5&14%@@5@#9-%&5 provi ded by a
stoichionetric excess of an alkaline earth netal base, based on the anount
required to react with the acidic noiety of the sulfonate. Enough dil uent

shoul d be i n%ﬁpﬁf}&ar&blcdmposiﬁbnéme‘?aﬂaf@d)smb@ﬁnmdtbatben@mt@necsza:ﬁandri ng

at safe operating.t es. The term,".|l ow ov se Kk

Ul Tonat o apargutd THGH Shabe of Wil e Gt stRGl APy VBt o

havi ng a BN @freseheudf h3didpeBQbided Preferisly ik Ghe ér@aver.based al kaline earth
sul fonate"” refers to an overbased al kaline earth alkylaryl sulfonate

havi ng a BN of 250 or nore. Cenerally a car bon di oxide treatnent is
required to obtain high BN ove@ ﬁgqhde sitions. It is
believed that this forns a col 'Ol ?ﬂ |sperS| on of "nmetal base. Unless

ot herw se specified, all percentages are in weight percent, all ratios are
nolar ratio and  al Iecul wei ght's are nu r gverag | ar

wei ghts. -11 %Elﬁﬂm{fé‘%ﬁﬁéﬁo ?(MEWE“‘@@MF%F%\P %ﬂ@%’P&W‘%&i"ﬁ'ﬁﬁ

conposi tion (g 13b8orlatHAvRE 1AL Y BBy BlyI BBt

conpound, such as %eneooar tolu an |so ?lnged gd?yrra fa’%ﬁg Fefln
in the presémpmvoﬂcwpatdgl@gahdadnbﬂq, v\pniemamgllqwmloaamdme slmi@mrraaantor.

ALKYLARYL SULFONATES The al kyl aryl sul fonates of the present invention are
hi gh or | ow overbased al kaline earth alkylaryl sulfonates having |inear

al kyl groups.ThEh@§8ard dattoAst¥d ard Hiéh%ﬂﬁ&d’@l‘?ofét%@!ﬁl} &R veRiakdd y and

solubility, while having | ow col or and no skin fornmati on. The al kyl aryl
sul f onat es arsulfopajs pagda 60Bpreferably fremstto39d) , or | ow over based

It is also essential that the aryl radical is not phenol, since high overbased
alkylphenoxy sulfonates having 2-aryl content tend to be too viscous for easy

handling. Preferably, it is an alkyl benzene sulfonate or an alkyl toluene sulfonate.

The linear alkyl chain contains between 14 and 40 carbon atoms, preferably from
20 to 24 carbon atoms. Preferably, the alkaline earth alkylaryl sulfonate is derived
from an isomerized Ci4-Cqp normal alpha olefin, more preferably from an isomerized

C20-Cy4 normal alpha olefin.

Preferably, the alkaline earth élkylaryi sulfonate has a monoalkylate content of at least

87% and an iodine number of less than 1.0,

Aforementioned U.S. Patent No. 4,764,295 describes alkylaryl sulfonates of alkaline
earth metals resulting from alkylation by a linear olefin.

Preferably, the highly overbased alkaline earth alkylaryl sulfonate is formed in the
presence of methanol and xylene, and in the absence of chlorine. The process for
preparing low overbased alkaline earth alkylaryl sulfonates is described in

aforementioned U.S. Patent No. 4,764,295.
-12-



sul fonates (BN from2 to 60 -- preferably from5 to 30). It is also
essential that the aryl radical is not phenol, since hizgiNaesbeasemh

al kyl phenoxy sul fonates having 2-aryl content tend to be too viscous for
easy handling. Preferably, it is an al kyl benzene sulfonate or an al kyl

tol uene sul fonate. The linear al kyl chain contains between 14 and 40 carbon
atons, preferably from 20 to 24 carbon atons. Preferably, the al kaline

eart h al kyl an | i i ri - I

i pha ol of i nPeferily, MAELLS AL kPl SRaRs LSRRy it i nfRE T

ol efin. Pref erichdnpthel Hetelehia profisraligatshlfatided| aticaline sarkf aikplasy] phanate.

nonoal kyl ate content of at |east 87% and an.iodi ne nunber of |ess than
1.0. Aforenentioned U S. Patent No. 4,764,295 describes al kyl aryl

sul fonates of alkaline earth netals gganfpripyg fromal kylation by a Iinear
olefin. Preferably, the highly overbased al kaline earth al kylaryl sulfonate
is formed in the presence of nmethanol and xylene, and in the absence of

chlorine. Th rocess f reparing | v ased al kal i ng .eart | kyl aryl
Ul fonates | SrRasERnRRa he SrEPEiAthef R eTatopae sfeRe Widhie i 15 %o
Novenber 2004aficafagly albahtadeBs mbihad eR®odindchts. WHik!tRS o ST ROBERided toised in
a lubricant in conjunction wth another detergent, preferably a sulfurized

al kal i ne ear tilusantejthepsesent invieatien, thexamenatdntended tadiant iton wi || be furt her
illustrated by the foll ow ng exanples, which set forth particularly
advant ageous net hod enbodi nents. While the exanples are provided to

illustrate t MEPHOSS'OF MEASURGBMENTEY are not infended to limt it.
METHODS OF MEASUREMENTS The exanpl es contain test results obtained by the
foll owi ng net hods of neasurenent: Viscosity at 100c in nmmR2/S a) In the

case of hi ghquerhased ki1t ¥suRtttRRE B ihe following methods of measurement:
Viscosity at 100°c in mm?/S

a) In the case of high overbased alkylaryl sulfonates:

The viscosity was measured at the temperature of 100°C after dilution of the
product sample to be measured in 600 N oil, until a solution was obtained

having a total calcium content of 15.5%.

b)  Inthe case of low overbased alkylaryl sulfonates:

The viscosity was measured at the temperature of 100°C afier dilution of the
product to be measured in 100 N oil, until a solution was obtained having a

total calcium content of 2.35%.

The viscosity was measured following method ASTM D 445 in both cases.
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The viscosity was neasured at the tenperature of 100C after dilution of the
product sanple to be nmeasured in 600 Noil, until a solotNcesmbas2adat ai ned
having a total calciumcontent of 15.5% b) In the case of | ow overbased

al kyl aryl sul fonates: The viscosity was neasured at the tenperature of 100C
after diluti%n of ,t,ge product to be neasured in 100 N oil, until a

sol ution was‘8PPEIYEY havi ng a, total calciumcontent of 2.35% The
viscosity was nmeasured followi ng method ASTM D 445 in both cases. 30
Novenber 2004 Conpatibility Two met hods were used to eval uate the

appear ance ah¥orpghedssyergusedigrivpluaty ﬂﬁaPPﬁ%am&d’&ﬂtﬂil%%m&?\ ﬂg'elﬁy of the

correspondin i Pl : ﬁaiﬁ d poualer iaﬁ?%
addi tives fofgd % %a@ﬁ%ﬁédﬂg?ﬁirﬁ t ells}thr% 0 I ghﬂé%g?%aseé a I g%@?to

sul fonat es: additilsdoNmbridantsAccel erated Stability Storage Test (ASST)
Procedure: Forma blend of 100 granms of the follow ng products in a 250 mni
beaker: A 250 BN phenate in a quantity such that the BN comng from the

phenate in the 10&@5@&}@% (';v%r]ﬁgedﬂ%gﬁggﬁﬁﬂaﬁgﬂ fonate (or a 320 BN
sulfonate) in a quantity suc that the comng fromthe sulfonate in the
100 gramblend is 35. 35 granms of diluent oil nanmed 150 bright stock (from
| demitsu Kosan Bl.end for hen put the oil
obtained into a C@Eéﬁfao;&ﬁ?lgléﬁ%ﬁ%%r.a%lges}gmi%%?‘%ggenf%s&g‘%% r 24 hours at 100C

then centrifuge for one hour at 4540 rpm Read the sedinent content. If

the sedi ment content is |l ess than 0.05%
Procedure:

. Form a blend of 100 grams of the following products in a 250 ml beaker:

- A 250 BN phenate in a quantity such that the BN coming from
the phenate in the 100 gram blend is 35.

- A 400 BN suifonate (or a 320 BN sulfonate) in a quantity such
that the BN coming from the sulfonate in the 100 gram blend is
35.

- 35 grams of diluent oil named 150 bright stock (from Idemitsu
Kosan Company).

. Blend for 30 minutes at 65°C, then put the oil obtained into a
centrifuge tube. Keep it in an oven for 24 hours at 100°C then
centrifuge for one hour at 4540 rpm.

. Read the sediment content. If the sediment content is less than 0.05%

of the oil the results are a “pass”, otherwise it is a “fail”.
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of the oil the results are a "pass", otherwise it is a "fail" 30 Novenber
2004 Specifications: (1) for clear and bright product 30Nyvefmber 200dery
slightly product (3) for a turbid product Specifications (1) and (2) are
considered as product "in specification". Specification (3) is considered
as product "off specification". b) In the case of a | ow overbased al kyl aryl
sul fonates: An addpesifieations:pr epar ed based on nonosucci ni mi de and zi nc

di t hi ophosphate and contai ni ng about 75% by wei ght of the m xture of

sul fonates to be tested. The additive is placed in a 350 neutral oil base
stock in order to(Dbt aforcear smd might pragloctt ai ni ng 10% by wei ght of the
additive. The appearance of the product is evaluated after 30 days at

anbi ent tenperature. The appearance of the product is eval uated before and
after storage, angthef @Syl Sightl§ prodki fied as "good” or "poor” according
to whether or not a single phase iS maintained w thout any deposit of

sedi nent. Col or Test A color test (ASTM D1500) was perfornmed on the

sul fonate prior ta,blending,. RC%E RE FOR DETERM NI NG THE % LI NEAR 1- AND
2~ ARYL  ATTAGHVER® | N?‘}Kli’l%%hdFr)EQ B“E(?UGAS CHROVATOGRAPHY MASS SPECTROVETRY
(GCVB) A Hewl ett Packard Mbdel 5890 gas chromat ograph (GC) in conjunction
wth a Hewett Packard Model 5970 Mass Sel ective Detector (NMSD) was used
to perform the GEpsrifications (iBand (2)precasidgred as pradugt ip PecaicalisnT-| ary col um
(60 mx 0.2 nmm llgpé(gﬁ ioll! i?@gxgggle}éd&%B&iic't”&f%écih&tibﬁ’qge” carrier gas,

300 Cinjector venbe

) In the case of a low overbased alkylaryl sulfonates:

An additive is prepared based on monosuccinimide and zinc dithiophosphate
and containing about 75% by weight of the mixture of sulfonates to be tested.
The additive is placed in a 350 neutral oil base stock in order to obtain a
solution containing 10% by weight of the additive. The appearance of the
product is evaluated after 30 days at ambient temperature. The appearance of
the product is evaluated before and after storage, and the results are qualified
as "good" or "poor" according to whether or not a single phase is maintained

«  without any deposit of sediment.
Color Test
A color test (ASTM D1500) was performed on the sulfonate prior to blending.

PROCEDURE FOR DETERMINING THE % LINEAR 1- AND 2- ARYL
ATTACHMENT IN ALKYLATES BY GAS CHROMATOGRAPHY MASS
SPECTROMETRY (GCMS)

A Hewlett Packard Model 5890 gas chromatograph (GC) in conjunction with a
| Hewlett Packard Model 5970 Mass Selective Detector (MSD) was used to perform
the GCMS experiments. The GC was fitted with a capillary column (60 m x 0.2 mm
ID x 0.5 micron DB-1) operating with nitrogen carrier gas, 300° C injector
-15-



tenperature, a 100:1 split injection and the foll owi ng oven tenperature
program 600 to 320C at 5 C/nin hold at 320C for 10 m30uNc@smbahz00MED
operated at 325C and 3.6 x 10"5 torr vacuum To determi ne the %I i near

2- phenyl attachment nol ecul ar species present in an al kyl benzene
alkylate, the me = 90 and 105 peak for the primary fragnentation ion for
1- and 2- phefS§mpeagingg, a bedi splét iptspiéenandsthofodlonpng @ vsndemBeat B IFEak s
correspondi ngnt . : ol DERA&N R@. ' r at ed
fromthe tot%gl $i§g?e%t%tr??gﬁl'%wg)%?%%rgnf§{g%r am %’s?lrll% the ?%%@g\%}%s@@
equation: % hnd Ak P Noemykuht achnent = TIC for 1-and 2:Phenyl Peaks 'TIC
for All Al kylate Peaks Likewi se, to determ ne the quantity of |inear
2-tolyl attachnent nol ecul ar species present in an alkylate, the mle =105
and 119 for tR&ieRiniR e %m&%@&%%&&&é@ﬁmté&ﬁlax sk YokesBhtiN Iantaggépene

al kyl ate nol ecul es. PROCEDURE F TERM NI NG THE | GHT " % BRANCHI NG OF THE
0 ALKYL CHAI MegEnAnlkaiakeythaTa/eBy90 R ARERakPECTROMBTR{gn®Rntaion ipn fwedure is
based on using t bsorpance at 1378 cm 1 due.to,the.C-CH3. symetric

dof or mat i on doad FoRgN S bR PaREHE s PR PA eGP o an

al kyl at e samgbgespbhdingBrghtNeaRN2-phényl alkybBerdBddpdties Was hilégeaed frobithei S
based on a calibration curve of the absorbance of a known concentration of
sanpl e i n chitefrlips ewirent ATIC) |chepmatogrameusing the follogvingeaugtieni | ength at 1378 cm
1 versus wei ght % branching content. Reference standards were prepared
from sanpl es of isonerized C20_24 NAO sanples that had been hydrogenated
and anal yzed ohY. &6 Phai AuEalas&:t ~QICkonl agd aifhenyl@eBky to determ ne the
wei ght % branchi ng contént. The procedure for determ ning the absorbance
of the sanple was to dissolve 50 wel§hfor 24l slkylateePeabisipl e i nt o chl or of orm
(Spectral Grade) and placing the sanple in a liquid IR cell of given

pat hl engt h. A background spectrum was obtai ned using a blank (N2). The

absorption spectrum between 1200 cm| and 1600 cm -1 was obtained and the
Likewise, to determine the quantity of linear 2-tolyl attachment molecular species

present in an alkylate, the m/e = 105 and 119 for the primary fragmentation ion for the
2-tolyl alkyl toluene alkylate molecules.

PROCEDU;{E FOR DETERMINING THE WEIGHT % BRANCHING OF THE
ALKYL CHAIN OF AN ALKYLATE BY INFRARED SPECTROMETRY (IR)
The procedure is based on using the absorbance at 1378 cm™ due to the C-CHj
symmetric deformation as a measure of the branching along the alkyl chain of an
alkylate sample. The measurement is not an absolute measurement but is based on a
calibration curve ef the absorbance of a known concentration of sample in chloroform
in a liquid IR cell of a given path length at 1378 cm™ versus weight % branching
content. Reference standards were prepared from samples of isomerized Cyop4 NAO
samples that had been hydrogenated and analyzed by Gas Liquid Phase
Chromatography (GLPC) to determine the weight % branching content. The
procedure for determining the absorbance of the sample was to dissolve 50 weight %
of the sample into chloroform (Spectral Grade) and placing the sample in a liquid IR
cell of given pathlength. A background spectrum was obtained using a blank (IN).

* The absorption spectrum between 1200 ¢cm™ and 1600 cm™ was obtained and the
regi‘on between 1200 cm™ and 1400 cm™ cm was expanded and a base line drawn

between the valleys that occur at approximately 1395 cm™ and 1325 em™ . Then the
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regi on between 1200 cm 1 and 1400 cm 1 cm was expanded and a base |ine
drawn between the valleys that occur at approxi mately B3Movewiber 20d 1325
cm' . Then the -16 30 Novenber 2004 absorbance fromthe baseline to the
top of the peak at 1378 cm 1l was neasured. The weight percent branching
was then determ ned fromthe calibration curve g neratgd wth the

e
reference st #hepsbanse fomoihebesating tytheyoprefithe peakyat AP k¥ pT EvasypeasedsThy t he
al kyl ate The gl mﬁ ﬁﬁﬁi ! LN -ani L On: N ith
hydr of | uori c vgéé?é%g{c%l ch co ‘P@stsdeléfg?tk V\ogHr ferglcl?{%é géﬁlbsr)lﬁ!sogrélug&se %an gltl?i&ei%mo
i ters each, witictha réferehed standasist | er  wherein the organi c phase was ’
separated fromthe phase containing the hydrofluoric acid, all of the
equi pnrent bei ng nmai ntai ned under a pressure of about 5 X 105 Pa. The

organi ¢ phasepHSEHURE FHR RMIMIEYISFOR MK YEATRND expanded to atnospheric
pressure, and the benzene was renoved by topping, that nmeans by heating to

160C at atnospheric pressure. After withdrawal, the m neral phase was
neutralized austif patash. The reaction was carried out in either one
or two react oPEESPP gmfs@(yg%% reactor was used, the benzene/olefin nole
ratio was 10:1, which was very high, and the second reactor was by-passed.
This is the preferred nethod. |f two reactors were used, the

benzene/ ol ef iherbivéate 2vap synfkesized imeh slkylptionpiletplant mathrhydseflyosisacisk | about
1:1to 1.5:1, It i ol t , : o 10: 1.
Furt her nor e, Wtﬁé}p?da 10 gjffte‘fk{ggér% 8%0}‘%&%@@8%@?@@0&? ﬁgeta%]f,e fi%t%é;iﬁevg }f%re was
about 1:1 i n wheseif thesdrgardaphase was Sepripaed frdmlihé phdsh eostemnpkhe dadiofiuorid0

Novenber 2004 Distillation of the al kyl ate benzene s al ted by a
C20 to C24 | iaﬁ’é‘a?ﬁ 8* @Pieﬂwpfﬂﬁgfr@%ﬂ%w@r W%HreﬁmaoﬁoutSQi@ Pa.

The organic phase was then withdrawn via a valve, and expanded to atmospheric
pressure, and the benzene was removed by topping, that means by heating to 160°C at

atmospheric pressure.
After withdrawal, the mineral phase was neutralized by caustic potash.
The reaction was carried out in either one or two reactors:

° If only one reactor was used, the benzene/olefin mole ratio was 10:1, which
was very high, and the second reactor was by-passed. This is the preferred

method.

. -If two reactors were used, the benzene/olefin mole ratio was relatively low in
the first reactor, about 1:1 to 1.5:1, and it was higher in the second reactor,
about 2:1 to 10:1. Furthermore, the ratio of hydrofluoric acid to the olefin by

volume was about 1:1 in the first reactor and about 2:1 in the second reactor.

[ -]
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light fraction. Hence it was sufficient to effect a topping of the

unreact ed benzene and residual hydrofluoric acid to olgaNgvetriver 2004
correspondi ng al kyl ate. Sul fonation of the Al kylate The nol ar proportion of
t he phenyl radical substituted on the carbon atons in position 1 or 2 of
the al kyl radi.cal was determ ned on the al kylate, then the al kyl ate was
subj ect ed t o sl aé‘GFPBﬂ’&taﬂ?ﬁﬁt?eactl on. Sul fonation was conducted on the

al kyl ate using sul fur trioxide (SG3), produced by the passage of a m xture
of oxygen and sul fur dioxide (SQ2) through a catalytic furnace containing
vanadi um oxi de Yeki2fib)was Bieylated byia Chg iodSok tineay adefing therenwvasoniy foanhation of e t op
of a sul fonatipn.reactaor (2 neter.l.on iameter) .in a
concurrent i‘ﬁﬁ‘yﬁ%ﬁ‘@ sﬁ?@é{ﬁﬁwﬁ%‘iﬁ‘é%% Pﬂ.gCtﬁP?R}ﬂg Bp%luﬂr%ﬁ dbgpzspernd) at

t he bottom ofesidifl hf#6A@ric aEk@to%%ﬂﬂﬁtdo%sp&xﬁH@élkﬂﬂé are as follow The
SO3 flow rate was set at 76 grans/hour. The alKylates flow rate was

bet ween 300 and 450 grans/ hour, depend| ng on the desired SC3: al kyl ate

nol e rati o, h.vari to 1.2:1. 0O The sulfonation
tenperature \thfc%atl[onogﬁwg%ﬁ(g GOC Ni t rogen was used as vector gas to
dilute the S8 to 4% by volune. After the sulfonation reaction, the

r esi dual SU|fUI’IC acid was renoved by thermal, treatnment after dllutlon by
10% 100 N oi [The malarggenertiomef the ghenyl rafdécaﬂ sibstigyed agthg ganjep atases ingweition o

liter/hour p h'nfr{g a]ﬁﬁt resi dual
H2S004 cont gntrlé\%afglc r(%q%(g v?r%%erru H%tﬁé ehyié ﬂ% uper a BWﬁ ni zati on
for high ovesidzjscﬂeﬂﬁxlhé&dﬁtmﬂoﬂreatﬁms st ep, hydrat ed [ime Ca(OH)2 was added

to the reaction product at a very high nolar ratio of hydrated |linme versus
sul fonic acid, and the product was reacted in order

Sulfonation was conducted on the alkylate using sulfur trioxide (SOs), produced by
the passage of a mixture of oxygen and sulfur dioxide (SO,) through a catalytic
furnace containing vanadium oxide (V20s). The sulfur trioxide gas was introduced at

* the top of a sulfonation reactor (2 meter long and 1 cm in diameter) in a concurrent

alkylate stream.

The resulting sulfonic acid was recovered at the bottom of the reactor, The sulfonation

conditions are as follow:

The SO; flow rate was set at 76 grams/hour.

. The alkylates flow rate was between 300 and 450 grams/hour, depending on
the desired SO3: alkylate mole ratio, which varied from 0.8:1 to 1.2:1.

. The sulfonation temperature was between 50° and 60°C.

o Nitrogen was used as vector gas to dilute the SO; to 4% by volume.

- After the sulfonation reaction, the residual sulfuric acid was removed by thermal

treatment after dilution by 10% 100 N oil, nitrogen bubbling at the rate of
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to obtain a final product having a BN higher than 250 (preferably between
300 and 430) according to standard ASTM D 2896. To obt3aiNovehiber 2@0quantity
of Ca(OH)2 was added in |arge excess to the stoichionmetric neutralization
of the quantity of sulfonic acid reacted (0.5 nole of Ca(OH)2 per nole of
this sulfonic _acid). The |ipe reagent . was nethano| and t he sol vent was

xyl ene. The dﬁﬂ%ﬂmm%gfwaéuqt@@déumwtééicdtnﬂ a lowsrpeyidual HaSBet ween 20
and 55C. Bef @&, \*rzg‘d% VAR e sedinment was elimnated by
centrifugation. e per nce %ﬁt@?ﬁeg% g'e al kyl aryl sulfonate

m xture of the |nvent|on are summari zed in the table given at the endof

t he present eci ation. er based sul fonates BN 2-60 LOB sul fonates
can be nade %‘g‘ ﬁ%ﬁmfm@@h é’%‘% Ulfg’ﬁateSPatent No. 4,764,295, issued
August 16, 1988 to Le Coent (which is incorporated by reference herein).

The nethod involves the follow ng steps: (a) reacting, in a diluent oil,
an al kyl ar y| Isthis siep, hydeated line 6. |wea|ad¢£@1 T@aﬂ’lQ wabtesgeproquﬁet averyhigh of

reactants -used be| the.alkaline .earth base
to the al kyl HYF T atiy ?ﬁ%?‘{gaté‘@? e "E’S{‘gg“lf"é‘é‘g Hidrp “a"‘%r%d““ st mgf)&ﬂt
0.51 and abotg o&a&aﬁrmpﬁﬂnbmbmmmmm&[amﬂss@mﬁlye&w&nsoemd a) (or -
their reaction product) with an _al cohol having | ing paint above about

SgC i n t he 4pPlaseprdingde standard AHM I R8Yr- .T@@%a@ls,\mfrlﬁnﬁﬁ@fﬁaﬁgmzrw. 0s ﬁf
Wl kylaryl  suppad idfepderctls SN felulaliar HoftiPa G ARIRAP | © | 2°

al cohol to t heidatdcyddal mslelof Qa{@Hpgied mody efthisrsulfbain acid). dqmaimdi Ragenpout
0.1; and

- was methanol and the solvent was xylene. The carbonation was carried out by CQ; at
a temperature between 20° and 55°C. Before elimination of the solvent, the sediment

was eliminated by centrifugation.

The performance obtained by the alkyl aryl sulfonate mixture of the invention are

summarized in the table given at the end of the present specification.
Low overbased sulfonates BN 2-60

LOB sulfonates can be made by the method disclosed in U. S. Patent No. 4,764,295,
iésued August 16, 1988 to Le Coent (which is incorporated by reference herein). The
method involves the following steps:

(a)  reacting, in a diluent oil, an alkylaryl sulfonic acid with an alkaline earth base,
the amounts of reactants used being such that the molar ratio of the alkaline
earth base to the alkylaryl sulfonic acid in the reaction medium is between
about 0.51 and about 1.8;

~ (b)  contacting the materials specified in step (a) (or their reaction product) with an

alcohol having a boiling point above about 80°C., in the presence of water and

chloride ions, with the molar ratios of the constituents being:
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(iii) for the water to the alkylaryl sulfonic acid, between about 0.2 and
about 5; (c)renoving water and al cohol fromthe product30dhtvambed200% st ep
(b); and 0" (d)renoving solid substances fromthe product obtained in step
(c) (e.g., by filtration or centrifuging, preferably by filtration). The
foll ow ng exanples are provided to illustrate the present inventiaon, and
are not intended®o If‘?ﬁthe?hl??!@(@%q’ﬁlefnﬁ'm*%@QHQIE‘Z}QTPFN’CGTE‘QP%%&O@_M
NORMAL ALPHA COLEFI N - Elh%{oﬁgé\ OR. C20_24 Normal Alpha Oefm(89.1 %

al pha-ol efin by carbon and 11 % branching by IR) is pre-heated by
punpi ng through a heated (350C) tube containing 24 nesh ~Al undum and t hen

I nt -f1 unheat ed fi bed tor: (84 cml 2. 26 | D
contal m ng 216 gnith 1 eapdt i he ABGRFYiibris . sBher hetioh SwEe 255 g

of 100 nmesh Al undum at gt hQWahdt € of approximately 5 gmimin. The skin
tenperature of the fixed bed reactor is nomnally 215C. The isonerized
olefin product is collected and regul ar sanples are coll ected and anal yzed

A pha: O o7 i na. 05, BB 0018 T WateERhERlTlsH s81Rg Sy Pl Ry 2 8o,

Exanmple 2 In a 1.15 |i tesutssgactor, stirred and heated by a double jacket to
64C, are added continuously HF (as catalyst) at 21.45 ml/m nute,
i sonerized C20-C24 nornmal al pha olefin characterized by a | evel of 2%

al pha cont ent. and %: i i "on&di i , and e
benzene at 6 (?)75 Fﬁgorﬁl}?n%t%g&p% %@@%d;rﬁg)é{;%hﬁgod?%t % §d1ufgtéﬂb5§%9
-(d)  removing solid substances from the product obtained in step (c) (e.g., by
filtration or centrifuging, preferably by filtration).

The following examples are provided to illustrate the present invention, and are not

intended to limit it.

Example 1

PRE-ISOMERIZATION OF A Cyp4

NORMAL ALPHA OLEFIN — FLOW REACTOR.
Cz024 Normal Alpha Olefin (89.1 % alpha-olefin by carbon NMR and 11 % branching |
by IR) is pre-heated by pumping through a heated (350°C ) tube containing 24 mesh
Alundum and then into (up-flow) an unheated fixed bed reactor (84 cm long x
2.26 cm ID) containing 216 gm of 1/8” circular SAPO-11 extrudate co-packed with
255 gm of 100 mesh Alundum at a flow rate of approximately 5 gm/min. The skin
temperature of the fixed bed reactor is nominally 215°C. The isomerized olefin

product is collected and regular samples are collected and analyzed as follows:

Sample 1 2 3 4

Amount Collected (kg) 5.52 5.63 5.46 5.50

Wt.% Alpha-Olefin 4.0 3.0 6.0 3.0

Wt.% Branching 33 40 38 30
-20-



benzene/isonerized olefin nole ratio of 10:1, and a HF/isonerized olefin
volume ratio of 0.8:1. An unheated settler is used to30eembet P@EI40or gani c
phase and to recycle a portion of the HF catalyst to the reactor. The
pressure in the reactor and settler is nmaintained a 5 x 105 Pa. The excess
benzene is distilled by passage through a preheater at 120C and

i ntroduction into the bottom of a col £260C. As benzene is al kyl ated
by the isonerized olefin, there is no formation of light. Hence, it is

Sbt o o ohe L dn B Efeer FARBL Ml Al el NEALIBRIIRDRER (ATl aBUAY S T 1O

obtain the correspondi ng n-i's conducted on the
al kyl at e usi ngntinhdusly HF (a3tcathéyspravd .48 ehihyintilecispmerzeglaCyo@l,4 acmat blphe of

X1 e (VaCs) OTIRERarzed bY BYLoRa% Al e BN e e et &
oxXl de . |
sul fonation reagt Al/fifuBha bendeRD 9t G thi/fiid) 19iPdBRiShdnds o & CO-current

al kylate stream The sulfonic acid is recovered at the bottomof the
react or. The ukdnefisumerirzed olefici réle maticenfd Ocls ahdh Fhisom@idedplefin yalwinde f | ow

te i t at,.71 /I h late fl te is 320 I.h | f
{ri oxi der al kyPio 8f HBiie Ampntetecscliosdt Geet Sffeb ik Td Graatt piPaE 18 oudieac
Ni trogen is UsoPsf the EIFatalipst td Me fdctbr STl Irésdliretifi ittidet@od ahddiatley isvol une.

After the sulfonation reaction, the residual sulfuric acid is renoved by
thermal treansniinedyp 5090° 00 N diluent, nitrogen bubbling at the rate of
10 liters/hour per kg of product and stirring at 85C, until a |ower
residual sulfuric acid is obtained (maxinmmO0.5% by weight). -21 30

Novenber 2004TKesxpedsdichxene Exdibglled by phbgp trowthu prehdatdraptPO°€ ahdi s r epeat ed,
except that 'a C20-C24 nornmal al pha olefin is .
introduction into the bottom of a column at 260°C. As benzene is alkylated by the
isomerized olefin, there is no formation of light. Hence, it is sufficient to effect
topping of the unreacted benzene and residual HF to obtain the corresponding

alkylate.

Sulfonation is conducted on the alkylate using sulfur trioxide produced by the passage
of a mixture of oxygen and sulfur dioxide through a catalytic furnace containing |
vanadium oxide (V,0s). The sulfur trioxide gas is introduced at the top of a
sulfonation reactor (2 meters long and 1 cm in diameter) in a co-current alkylate
stream. The sulfonic acid is recovered at the bottom of the reactor. The sulfonation

conditions are as follows:

Sulfur trioxide flow rate is set at 71 grams/hour
Alkylate flow rate is 320 grams/hour

Sulfur trioxide/alkylate mole ratio is 1.05:1.
Sulfonation temperature is 55°C.

Nitrogen is used as vector gas to dilute sulfur trioxide to 4% by volume.

After the sulfonation reaction, the residual sulfuric acid is removed by thermal
treatment by 10% 100 N diluent, nitrogen bubbling at the rate of 10 liters/hour per kg
of product and stirring at 85°C, until a lower residual sulfuric acid is obtained

(maximum 0.5% by weight).
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used instead of the isonerized olefin of Exanple 1. For the LOB sul fonates,
i ncorporation of line is poor, the crude sedinent is hidgNoveameabd® ity is
poor, viscosity is high and a skin forms on the product. Conparative
Exanple B a TWO STAGE, TWO REACTORS Tabl e | bel ow shows the results of the
al kyl ations in Exanple 2 and Conparative Exanples A and B, and the
properties of LOB sulfonates made fromthe al kylates. F -22 30 Novenber

2004 TABLE | Exanple 2Conp. EX. ACBHBarafiYe EBmple A
Al kyl ati onAr omat i cBenzeneBenzeneBenzgne aerl nﬁ soneri zedC20_24 NAQCC2o0. 24
NAO Csa24 NAO Catal ystHF-1 FHF . Reactor 1Catalyst/QOefin (vol.)0.80.80.3
Aromati c/ d ef,n10101L. 2 | e actor, 2Catal yst/d.efin (vol,. .5 .
Aromat i o/ O of T RO S BRARPIAT & Sted D1 Bptiie! a wifoe avi leBs Sisfinds
0:{ 2;' 82\?/)\1 ZVE 61152@&1%&21& of &8 Gsdnietedlcfin 4f BR@AYIe 1V or the BOBSllfoddtes,
0 ) . 2. 26.

incorporation of lime is poor, the crude sediment is high, compatibility is poor,

viscosity is high and a skin forms on the product.

Comparative Example B

TWO STAGE, TWO REACTORS

Table I below shows the results of the alkylations in Example 2 and Comparative
Examples A and B, and the properties of LOB sulfonates made from the alkylates.
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the al kyl chain in the al kylate Analysis of sulfonic acid after therml W%
HSC315. 715. 815. 1 treatnent W % HzSO40. 10. 10. 1 Anal ysi s 30fNdveBGrudec4

sedi ment 0. 621 sul fonate(w.% before filtration W.

% CaT2.642.32. 64 W

%CaSl. 751. 651. 75 BN (ASTM 1) 2896) 18. 21418. 2 Conpati bility , GoodPoor Good
@ 100C. mm®/s. 23Too viscous to be25 @ 2. 35%aTneasur ed wt
after0.020.30.2 filtration Filtration rate (Kg/h7005080 per nR) Skin

Vi se.

formati on i nNoYes,

after

2 his. Yes,

after |

day open air Table |

% Sedi nent

bel ow

shows the properties of HOB sul fonates made fromthe al kyl ates of Exanple |
Ed0 Novenber 2004 TABLE |1 Exanple

and Conparative

1Conp.

Ex.

Exanples A and B
AConp. Ex. B Anal ysis of

Example 2 Comp. Ex. A Comp. Ex. B
Alkylation Aromatic Benzene Benzene Benzene
Olefin Isomerized Ci024 NAO Cao.2¢ NAO
C20-24 NAO
Catalyst HF HF HF .
Reactor 1 Catalyst/Olefin (vol.) 0.8 0.8 0.3
Aromatic/Olefin 10 14 1.2
(mole)
Reactor 2 Catalyst/Olefin (vol.) 0.5
Aromatic/Olefin 5.8
{mole)
‘Analysis of alkylate Wt.% Unreacted 0.2 0.2 0.39
olefin
Wt % Linear i- and 21 ) 25.8 9.7
2-phenyl
Wt. % Branching of 429 232 264
the alkyl chain in the
alkylate
Analysis of sulfonic
acid after thermal Wt.% HSO, 15.7 15.8 15.1
treatment
W% H,S0, 01 0.t 0.1
Anatysis of LOB Crude sediment 0.6‘ 2 1
sulfonate {wt.%a) before
filtration
Wt. % CaT 2.64 23 2.64
Wt. % CaS 175 .65 1.75
BN (ASTM D 2896) 132 14 18.2
Compatibility Good Poor Good
Visc. @ 100°C. mm¥/s 23 Too viscous to be 25
. @2.35%Cat mc?sured
wt. % Sediment after 0.02 03 0.2
filtration
Filtration rate (Kg/h 700 50 80
per m?) )
Skin formation in No Yes, after 2 hrs. Yes, after | day
open air

Table II below shows the properties of HOB sulfonates made from the alkylates of Example 1 and Comparative

Examples A and B.
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sul fonic aci dW .

% HSO315. 715. 815.1 after thernual

treat ment W

. %

H2S040. 10. 10. 1 Anal ysis of W. % CaT15. 815. 815. 8 HOB sul f30rhxivemBBlF 208&TM

D418418418 2896) Conpatibility Method 1PassPassFai
conposition wherein the aryl

CLAIMS: 1. An al kyl aryl

phenol and wherein the al kyl radi

C40 normal al pha olefin and wherein either
aryl radical fixed at

about 23, or (2) at

cal

r adi

| east 28 meight percent of the al kyl

30 Novenber

2004
cal

i s other than.
is derived froman isonerized Cl4 to
(1) the weight percent of the

position 1 or 2 of a linear alkyl

chain is less than
radi cals are

branched chai n al kyl radicals, %@2 ﬁoth. 2. The al kyl aryl conposition
of claim1 wherein the weight perég BE the- aryl radical fixed at
position | or 2 of a linear alkyl chaln is about 2 melght percent to about
23 wei ght percent and the brancheg—chain = e Ex B
met hyl - branched. 3. The al kyl aryl conpoé”ilon OF C*&I whéfglniLhe_meight
per cent of | AR@ysasof! radical fixed at positioh 1 or 2 of a linear alkyl
chain is between about t percentsand apout 23 wei ght pgggent, |and
about 28 weT'gRt™B%fcen »ﬁ& Gut |50 mglght percent of tHe al kyl radicals
are branch=dkmﬁmnmﬂalk I radlcals 4. The al kyl aryl conpgsition of claim1,
2 or 3 whe gaﬁnthe I sohgyzedonor el alppha - plefipihas gn al pha congent of
| ess than ht pef cent and at| least 25 weight percgnt of the oliefins
are branchédndpsasof ol ef Whk CaT 158 15.8 15.8
HOB suifonate

BN (ASTM D 418 418 418

2896)

Compatibility

Methed 1 Pass Pass Fail
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5. The al kylaryl conposition of claim4 wherein the isonerized normal al pha
ol efin has an al pha content of about O to about 8 wei gl Neveodet 260 about
29 wei ght percent to about 60 wei ght percent of the ol efins are branched
chain olefins. 6. The al kylaryl composition of any one of the preceding
clainms wheretAttiBe aryl radical is benzyl, tolyl, or ortho-xylyl. 7. The
al kyl aryl conposition of claim.6 wherein the aryl radical is benzyl. -25 30
Novenber 2004 8. The al kylaryl conposition of any one of the preceding

clainms wherein the,al kyl radj.cal ,is.derived from a,linear, C20 to C24
somer i zeq Hor e 27 il comePoR yhet B msFFadiCo B Bnes BT POy one of
the precedi ng Ghidrém thoulkyltadicaan eiver | fafnan BoRictinéd Of, t81C,J ®afdal A4 10. An
al kaline earth al kylaryl sulfonate having a Base Number of at |east 250,

where the aryl olefan and wheseipeiiber ¢lhthe gt drercenphelitbe arvt radical fiyed atadi cal i s
derived from | i : I | ef i nd.wherein
either (1) the%\ﬁgﬁ’gﬁ’éﬁa&%%%?@%g‘é‘pg F&gﬁaﬁgﬁgﬁgg g g%ng gﬁe%ltxed at
position 1 or 228feight penet of thk lalidyl pldivals arsblaasiredtdhain A wadidds, opr (2) at

| east 28 wei ght ?ercent of the alkyl radicals are branched chain al kyl

radi cal s, or (:1)3 Bothh. 11. An alkaline earth al kyl aryl sul fonate having a
Base Nunber of about 2 to about 60, where the aryl radical is other than
phenol, wherein the alkyl radical is derived froman isonerized Cl4 to C40
nor mal al phZa ol Bie aikkdag] vdmepesitionsofichdm 1 whdreinlthe weighhperpan ofthe apfl t he arvyl

sul fonate radical, fixed at .posjtion. 1. or f a.linear alkyl chain is |ess
t han .about 23, @Pl%‘é?‘e‘g%t PPEESt i ?’8209@1]]%? aﬁgf‘é@ﬁ’t‘s ﬁl?oufﬁg’e‘ggﬁl%wmrt%di cals are
branched chai n alky4 ?@%5 Sent Md & ig]'Fr lkalidhe earth

al kyl aryl . sul fo%'gte 3o [ a rrn fégér&%)lba\j\ﬁgr e?}gla%{ﬁe V\glaléﬁlt percent of the
aryl radical fimet_diyhbrapdsdiion 1 or 2 of alinear alkyl chainis

3. The alkylaryl composition of claim 1 wherein the weight percent of the aryl
radical fixed at position 1 or 2 of a linear alkyl chain is between about 2 weight
percent and about 23 weight percent, and about 28 weight percent to about

50 weight percent of the alkyl radicals are branched chain alkyl radicals.

4. - The alkylaryl composition of claim 1, 2 or 3 wherein the isomerized normal aipha -
~olefin has an alpha content of less than 15 weight percent and at least 25 weight

percent of the olefins are branched chain olefins.

5. The alkylaryl composition of claim 4 wherein the isomerized normal alpha
-olefin has an alpha content of about 0 to about 8 weight percent and about
29 weight percent to about 60 weight percent of the olefins are bruuched chain

olefins.

6. The alkylaryl composition of any one of the preceding claims wherein the aryl
radical is benzyl, tolyl, or ortho-xylyl. '

7. The alkylaryl composition of ¢laim 6 wherein the aryl radical is benzyl.
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bet ween about 2 wei ght percent and about 23 wei ght percent, and the
branched chain alkyl radicals are nethyl-branched. i 30 NoVambal k@4 ne
earth al kylaryl sulfonate of claim10 or 11 wherein the weight percent of
the aryl sulfonate radical fixed at position 1 or 2 of a linear alkyl
chain is betteerfhasdiriang spapeHitionsel awmne f ghe prsaedinclpigis grhergie theeatky! and

about .28 wei ghtradi&l &aeivell FrofLMiitearE, wﬁ%m&&t&&ﬁ‘dﬁqaaodt h‘;alaﬁef'ﬁl kyl radicals
are branched chain al kyl radicals. e al kal I ne earth al kyl aryl

sul f onat e of any one of clainms 10 to 13 wherein the isonerized nornmal

al pha. ol ef| ha copten t han, 15 wei perce and’ at

| east 25 wei ght a{h@ﬁ@%ﬁtﬁs‘rmmamap nyr?ge af e BRCRGATER, tvwga*zef@%y'&t%venber
2004 15. The al kahiemefededshs@db kyl aryl sul fonate of claim 14, - wherein the
i somerized normal al pha olefin has an al pha content of about O to about 8
wei ght percent and about 29 wei ght percent to about 60 wei ght percent of

the ol efins kyl aryl

sul fonat e of any Oneﬁﬁ%%aﬁﬁ%l%ﬂﬂfﬂ% g‘\%el?%?% %&g?@lﬁ)f%@fe |(:2§P is-
benzyl, tolyl, owheé tHecrdyhdital 1s‘Lc7theﬂthm plickal, whe:eaathblallarll kadicat isldeswdd onat e
of claim 16 wherein the aryl dic benzy he .al e earth

al kyl aryl sul for@‘?‘ﬁa@fls%?ﬂ@ﬁﬁ &Pﬂ%"’lfg’h? é‘tlﬂe‘{ﬁﬁé( Iql I
radical is deriy t@%?d 84 e 1% 4 n. 19.
The al kal i ne ear\?ﬂgﬁl{;&%ﬁ?@ﬁtﬁ%ﬁ%ﬂ%ﬁ% o] lg;ﬁyoneaﬂek?ﬁ{(@lgllfé 10 #5)&%8

wher ei n sai d al kdkylehaindslesdthan klydua23,or §2)l at baasit 28 Wagh@emmnbafthyh&wb cont ent

of at | east 87% and an _|odin unmber | ess . A lubricating
oi | conposition @ pLg byanch ﬁ%l’r“i‘élglftrﬁej‘cﬁlﬁ’loraﬁih aI kaI | ne earth
al kylaryl sul fonate having a Base Nunber of at |east 250, where the aryl

radi cal ,
11. An alkaline earth alkylaryl sulfonate having a Base Number of about 2 to about

60, where the aryl radical is other than phenol, wherein the alkyl radical is
derived from an isomerized (fl,g to C4o normal alpha olefin and wherein either
(1) the weight percent of ttie aryl sulfonate radical fixed at position 1 or 2 of a
linear alkyl chain is less than about 23, or (2) at least 28 weight percent of the
atkyl radicals are brancﬁed chain alkyl radicals, or (3) both.

12. The alkaline earth alkylary! sulfonate of claim 10 or 11 wherein the weight
percent of the aryl radical fixed at position 1 or 2 of a linear alky! chain ie
between about 2 welght percent and about 23 weight percent and the branched
chain alkyl radicals are methyl-branched.

" 13. " The alkaiine earth alkylaryl sulfonate of claim 10 or 11 wherein the weight
percent of the aryl sulfonate radical fixed at position 1 or 2 of a linear alkyl
chain is between about 2 weight percent and about 23 weight percent, and about
28 weight percent to about 50 weight percent of the alkyl radicals are branched

chain alkyl radicals.

14. The alkaline earth alkylaryl sulfonate of any one of claims 10 to 13, wherein the
isomerized normal alpha olefin has an alpha content of less than 15 weight percent

and at least 25 weight percent of the olefins are branched chain.
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I s other than phenol, wherein the alkyl radical is derived froman

i somerized Cl4 to C40 nornmal al pha ol efin and wher ei n38iNdvembéd}0t4he

wei ght percent of the aryl sulfonate radical fixed at position 1 or 2 of a
|l inear al kyl chain is |ess than about 23, or (2) at |east 28 wei ght

percent of the al kyl radicals are branched chain alkyl radicals, or (3)
both. 21. A lubricating oil conposition conprising a lubricating oil and an

al kal i ne ea gh Tﬁhﬂm@@ﬁg é(lfyi%?f!tsﬁlfg'@a\f beianbBase Nn gr@%anle ﬁ@ﬁlﬂ'ﬁze% to

about 60, ere e ar 'S ot er than pheno erein the al kyl
radi cal is derlmt&fhai alphaalnﬁnshasrmalphdcﬁiembbatﬁﬁﬂo tmabm;lt Sewaghapmceft; n and
wherein either t he vvell%B gqe ce t he ar hfon radi cal fixed
at position | o?n bept 20 weigaLper "Hﬂaot'h We‘lggtﬂ’ 13, or (2)
at | east 28 weighh -H8" ﬁﬁgtolé;{nst he al kyl radicals are branched chai n al kyl
radicals, or (3) both. -27 30 Novenber 2004 22. The lubricating oil
conposition of claim20 or 21 V\/nerel n the wei ght percent of the aryl

radi cal fix .tion a. li I N el t about
e abotl PRl RS oot Ay S L R 50
met hyl - br anchedradi2d .is Beeyl) talyt, ioc atihorgiydi | conposition of claim2 0 or 21

wherein the weight percent of the aryl sulfonate radical fixed at position
1 or 2 of a linear alkyl chain is between about 2 wei ght percent and about

of the al kynr aops dRLing Bl b BE G 16 ReBRBL e I RGNS BF DT

conposi tion of péwypne of clainms 20 to 23, wherein the isonerized normal
al pha- ol efin has an al pha content of |less than 15 wei ght percent, and at
| east 25 weight percent of the olefins are branched chain olefins. 25. The

ol cating g | Tﬁgﬁpﬂﬁkh&ﬁ{hl Rl i any cneWPELRlN0WE7, bR hZA) nor

al pha ol efi as an a a co about™ O to about 8 wei ght percent,
and about 29 weiaghial pdm:\@dlfromnamtﬂ@@zmlCgm‘)"p@rahéﬁpleﬁﬂ the olefins are

19. The alkaline earth alkylaryl sulfonate of any one of claims 10 to 18, wherein said alkaline |
earth alkylaryl sulfonate has 2 monoalkylate content of at least 87% and an

-Todine Number of less than 1.0.

20. A lubricating oil composition comprising a lubricating oil and an alkaline earth
alkylaryl sulfonate having a Base Number of at least 250, where the aryl radical
is other than phenol, wherein the alkyl radical is derived from an isomerized Cy4
to C4 normal alpha olefin and wherein either (1) the weight perecnt of the aryl
sulfonate radical fixed at position 1 or 2 of a linear alkyl chain is less than about
23, or (2) at least 28 weight percent of the alkyl radicals are branched chain
alkyl radicals; or (3) both.

21. A lubricating oil composition comprising a lubricating oil and an alkaline earth
alkylaryl sulfonate having a Base Number of about 2 to about 60, where the aryl
| radicel is other than phenol, whefein the alkyl radical is derived from an
isonierized C14 to C49 normal alpha olefin and wherein either (1) the weight
percent of the aryl sulfonate radical fixed at position 1 or 2 of a linear alkyl
chain is less than about 23, or (2) at least 28 weight percent of the alkyl radicals

are branched chain alkyl radicals, or (3) both.
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branched chain olefins. 26. The lubricating oil conposition of any one of
claims 20 to 25, wherein the aryl radical is benzyl, 8BOINovembéer 2004
ortho-xylyl. 27. The lubricating oil conposition of claim26 wherein the
aryl radical is benzyl. 28. The lubricating oil conposition of anyone of
claims 20 to 27, wherein the alkyl radical is derived froman isonerized
C20 to C24 nornml al pha olefin, 29. The lubricating oil conposition of any
one of clai t . rein nat e
has a m)noa?gyl a eelgg%‘% &) tﬁo‘:§ lngt %‘ggf‘é@%} anﬁ%}glgﬁiﬁéé%%h%ee?&{é%p | ess
than 1.0. 30 NOMeaberacR&tDﬁx&Datp?iblaohubjraméallmgarcalitylcbarp@sbdﬁvm%tbfouhnyone of

clains 20 to 29, wherein sald lin | k nate i,s the
only al kal i ne e%’ﬁ’taﬁd&"‘k‘wzé <§ % ﬁ"éie‘ﬁﬁ ﬂ@ﬁ rﬁ%ﬁ%ﬁ)éﬁef?%ﬂ% %
concentrate conpri sing from about 0.5 wt.%to about 90 wt.% of an aI kal i ne

earth al kyl aryl sulfonate having a Base Nunmber of at |east 250, where the
aryl radi cas. i Sholubscatingail qimposition ehielrie 20 oiel whergin theweteht pérsentef i ved

f d Cl4 to C4 th 1
the wel ght - per GEABIHIRTHE AR fgpesReteon Lok 2ofe PR HRE SR on 1 o1 2
of a linear al kﬂ% yfrh@doﬂtﬂ%{eig%?ﬁer&élﬁ@n@m 22 Jeighk péréentgdnd &%ﬁi 28 wei ght

percent of the a radi cal s are branched chain radicals, or bot h,

t he bal ance of Emwerghhpemntm aboutShweight paseans of te ialkgliradicals Qiéhian‘é atible
with the al kali eart h al kylaryl sulfonate. 32. A concentrate conprising
from about 0.5 WaBIAout 90 wt. % of an alkaline earth al kylaryl

sul fonat e havi ng a Base Nunber of about 2 to about 60, where the aryl
radical is other than phenol, wherein the alk radical is derived from an
i soneri zed @44 ﬂhel@t@annmxkpampcammﬁmoeﬂfﬁlmwﬁ %w@w e psrized1) the wei ght

percent of the ar fo rad| c | i near
al kyl chain is ?%@aﬁ’hﬁ %ﬁ?gg{&ﬁ eas 5%%P8rc?ﬁb%{dcagnt of
the al kyl radi CPéa§t2saﬁﬁg1hrp%f&hﬂﬁm&abﬂn§aébmbmd@mcﬂéfmoth t he bal ance
of the concentrate being an

25. The lubricating oil composition of claim *24, -~ whersin the isomerized
normal alpha olefin has an alpha content of about 0 to about 8 weight percent,
and about 29 weight percent to about 60 weight percent of the olefins are

branched chain olefins.

26. The lubricating oil composition of any one of claims 20 to 25, wherein the aryl radical is
benzyl, tolyl, or ortho-xylyl.

27. The lubricating oil corhposition of claim 26 wherein the aryl radical is benzyl.

28.  The lubricating ol composition of any one of claims 20 to 27, wherein the alkyl radical is

derived from an isomerized C,g to Cy4 normal alpha olefin.
29. The lubricating oil composition of any one of claims 20 to 28, wherein said alkaline arth

alkylaryl sulfonate has a monoalkylate content of at least 87% and an lodine

Number of less than 1.0.
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organic liquid diluent conpatible with the al kaline earth alkyl aryl

sul fonate. 33. The concentrate of claim 31 or 32 wher ei3d Ndvember 304 per cent
of the aryl radical fixed at position 1 or 2 of the alkyl chain is between
about 2 wei ght percent and about 23 wei ght per cent, and the branched chain

al kyl radicals br an he ajdn 31 or 32
wher ei n the% i gﬁ"ﬁ bﬁ'@‘”&%%%ltm%?osﬁ OPCOqu 1l'f’ona %é [ czﬁ%&f"l xed at position
1 or 2of a |'n@@c&la@l%ﬂl'foxﬁfﬁ%%é&IP%%WEaﬁH%H&yiarﬂ %Ebﬂzh& ipgecent and about
23 wei ght percent, and about 28 wel ght percent "'to about 50 wei ght percent

of the al kyl rad@mprbsetumre branched chain al kyl radicals. 30 Novenber 2004
35. The concentrate of any one of clains 31 to 34, wherein the isornerized
normal al pha olefin has an al pha content of |ess than 15 wei ght percent,

and at | east3125 ARinBéttrateR@aiRRingFtorh AR 0SHIATS ta abodtveralte @ f analkali® ef i ns.
36. The concentrate of claim 35, wherein the isonerized normal al pha olefin

has an al pha coﬁ%l'&naikﬂﬁl‘%ﬁldﬁma@ hagingtadiase Slumbﬁgﬁﬁ at frast &3} wheredthepolt 29

wei ght percent t ranched
chain ol efins. Lﬂ&%%&a@rﬂ WH telf %ﬁlgyl I%EI% grg rarrésrl”%?l f?%lﬁgg wherein the
aryl radical i std@ﬁ@ﬁzéd Cl,@b Yihondi’ﬂhal zﬂpiﬁ:hﬂcﬂxyénd whc&&n efther (Q@ﬂ'&aﬁﬁtglﬂt e of
claim 37 wherein the aryl radl cal is_benzyl. -The_c ent rate of anyone

of clains 31 topgmentyhicaryl spifanate ragdical ﬁwdcﬂérmrtgowépr@
| sonerized C20 quj.&:gsj\sﬁ&%mmﬁt %f'%r Eigeéi lelst ﬁQY%&R?;e&%gf&*lhé Q}c?lo jcldy one

of clains 31 to €rel n sal "I ne éar nae has a
nmonoal kyl at e coatecirhnobéd elfain edidalsd B bothathe baidnmﬂthmt:x&memfatébaﬂ tdnan

1.0. 41. The concentrate gof anyone of cl ains er ei the al kal i ne
earth al kyl aryl osganicdisidediluent (tqr@aehleymat ‘l@ﬁﬂkﬁé“‘e%‘é'rﬁj@ﬁh [ E}]q“a@ul fonate

in the corrposi tion.

32. A concentrate comprising from about 0.5 wt.% to about 90 wt.% of an alkaline
earth alkylaryl sulfonate having a Base Number of about 2 to about 60, where
the aryl radical is other than phenol, wherein the alkyl radical is derived from an
isomerized C,4 to C4o normal alpha olefin and wherein either (1) the weight
percent of the aryl sulfonate radical fixed at position 1 or 2 of a linear alkyl
chain is less than about 23, or (2) at least 28 weight percent of the alkyi radicals
are branched chain radicals, or (3) both, the balance of the concentrate being an

organic liquid diluent compatible with the alkalirie earth alkylaryl sulfonate.

33. The concentrate of claim 31 or 32 wherein the weight percent of the aryl radical
fixed at position 1 or 2 of the alkyl chain is between about 2 weight percent and
about 23 weight percent, and the branched chain alkyl radicals are methyl-
branched. |

34. The concenttate of claim 31 or 32 wherein the weight percent of the aryl
sulfonate radical fixed at position 1 or 2 of a linear alkyl chain is between about
2 weight percent and about 23 weight percent, and about 28 weight percent to
about 50 weight percent of the alkyl radicals are branched chain alkyl radicals.
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radical is other than phenol and wherein the alkyl radical is derived from
an isonerized Cl4 to C40 normal al pha olefin_and wherein either (1) the

wei ght perceqt he dofi®ntte)tany itiof@dimd I LS Th, BherddORd ibdnRhzed nddhnaldlpRfolddin | | Near
al kyl chain 1S |less than about ,23, or (2) at |east 28 weight percent of the

al kyl  radi cal s has en diphenecht 6hRbsthad kyivelshtlperabd, arlrat (hkt Towbighs usef ul
for making al kaline earth al kylaryl sulfonates that can be used as

| ubri cating oi | Ps#gRkafesolefins dre branched chain olefins.

36. The concentrate of claim 35,  wherein the isomerized normal alpha olefin
has an alpha content of about 0 to about 8 weight percent, and about 29 weight

percent to about 60 weight percent of the olefins are branched chain olefins.

37. The concentrate of any one of claims 31 to 36 wherein the aryl radical is benzyl, tolyl, or
ortho-xylyl.

38, The concentrate of claim 37 wherein the aryl radical is benzyl.

39, -The concentrate of any one of claims 31 to 38, wherein the alkyl radical is derived from an

isomerized Cyg to Cy4 normal alpha olefin.

‘4(), The concentrate of any one of claims 31 to 39, wherein said alkaline earth alkylaryl sulfonate

has a monoalkylate content of at least 87% and an Iodine Number of less than .
1.0.

41. The concentrate of any one of claims 31 to 40, wherein the alkaline earth alkylaryl sulfonate
is the only alkaline earth alkylaryl sulfonate in the composition.
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