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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,
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obtained by the oligo-polymerization of ethylene to Cy4 to C4 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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hi gh proportion of al kylaryl hydrocarbon having an aryl radical on position

1 or 2 of the linear alkyl chain results in a suifonat3 Ndembexbotd ts
hygroscopi ¢ properties such -1 30 Novenber 2004 that a superficial "skin'
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17, 1999 to Le Coent. However, satisfactory results had not been obtained
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use of benze i [ | Vv ong chain
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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

2



dr awbacks coul d be overcone by using a m xture of al kylaryl sul fonates of
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jar at roomt %g}ﬂ,allé ) 9 0% of a
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Ps bgt ween 1 i}ﬁ‘x 5 no s?cm i%nnat&on ar}ter three 3ays of storage in an open 3a¥ at

T0o0m temperature. It has good calcium incorporation, a low viscosity, good solubility,

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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(b) from30%to 80% of a branched nono-al kyl phenyl sulfonate in which the
branched nono al kyl substituent contains from 14 to 18 3poaNdyembat 20w
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The present invention 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-



derived froman isonerized Cl4 to C40 nornmal al pha olefin and wherein
either (1) the weight percent of the aryl sulfonate radiNabmbexeghsat
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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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1 or 2 of a linear alkyl chain is less than about 23, or (2) at |east 28
wei ght percent of the alkyl radicals are branched chaizp Noadingat sgog0r (3)
‘both, the bal ance of the concentrate being an organic liquid diluent
conpatible with the al kal ine earth al kyI aryl sulfonate. The present
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al kaline earth alkylaryl ul fonate having good solubility while having | ow
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because the 2- aryI content is diluted L%;the salts. Therefore, if the BN

i s hi gh enoudreroatlkylaiggententafjat legaifHhan a [odingaugaher pElepothaphdnol , t hen
the weight % of the aryl-sulfonate radical fixed on position | or 2 of the
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a sul fonate having od _wat er sor on prop es, The al ky in of the
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between 14 ang 40 Qggﬁ?torrs, pr eferably from 20 to 24 carbon atons. -5
30 Novenber 3{304 (?%{grre of the al kyl chains of the al kylaryl or alkylaryl
sul fonate conpositions may be branched. Preferably, at |east 28 wei ght

percent, nor r f er abl | east, .30, wei.ght cent, of th i cals
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olefins in the presence of hydrogen ﬂuonde preferably in a one-stage reactor.

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 alkaline earth al kylaryl sulfonates of this invention are
derived froman isonerized Cl4-C40 nornmal al pha ol ef i B0 M@®seember eb@s abl y
fromisonerized C20-C24 nornal al pha olefin. The al kaline earth al kyl aryl
sul fonates of the present invention are preferably derived from an

al kyl ate fornmed by the reaction of benzene and isonerized noynpl al pha
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Detergent-Dispersd?\Herthj piReLAteq by T ?fﬁ?‘?eéjgf?lﬁgu@?e@ é’ﬁ%d]?;r ei’e%trs] for Maki ng

Such Additives, Wiigheriftioh BaakKRQhALRH bl Yisddab ﬁbﬁ@sﬁaém@ifvmrdacbl) .entirety.
A way has been found to have a single al kylation for sulfonates by starting

fromthe sane normal al pha olefin having 14 to 40 carbon atons, preferably

from?20 to 24 car -at - r ]

following route i t;l% tr%s‘}gbc?? %}‘W@%’%ﬁi‘%@@&%‘%&%{@ W&%nﬁ%&%@g@% y

C20- C24. At | east TheGrboeeefentferatiescn rafigd fbinT0SC e@RS505€. listhd bhteh mode, a

| soneri zation. The acidic, catal yst can pe solid o i quid, Preferably, the
first type of aci dveicaldneh tstPélS%a%fm%"é%ﬁ)%ygg{aﬁ%b which may hg hegted
netal oxide and h "t}i%gd hZ : : .
More preferably, ?E‘ I's egﬂ?m egéu af&?%g\?gé'vffﬁ&ugugﬁszg P?rsgrllsg?lgﬁa: %{5 e
system such as SMafijedviiPi 4 fixedBddPprodess. SpdeS@tes ABMIRB] bbd\FXOces3 @an HBHRO- 39,
ZSM 22 and SSZ-20.. G her ssi bl e 1.d._acpdi at al yst.s eful for

i someri zation i nclffﬂiﬁaééﬂ/ﬁg&mﬁﬁz&?ﬁg E%ﬁﬁmi Pé?ﬁfgﬁilﬂ ystgs %tﬁrgﬁgyerrber
2004 or syntheti C th @ refdtbl £ achiVRSE of Wi a WmPdrBMRSo At fead€190°ERANG 1 n the
art and are discussed in Rosemarie Szostak's ndbook of Mbl ecul ar Si eves

( New vacuum or flowing inert, dry gas. Afier activation, the catalyst is cooled to the

desired reaction temperature and 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.



York, Van Nostrand Reinhold, 1992) and in U. S. Patent No. 5,282,858, which
I's hereby incorporated by reference for all purposes. Apddiembeypeopf

i someri zation catal yst that can be used is iron pentacarbonyl (Fe(COs).
The isonerization process may be carried out in batch or continuous node.
The process tenperatures can range from50C to 250C. In the batch node, a
typi cal net hée i s Allylatien a st rred autocl ave or glass flask, which may be
heated to the desired reaction tenperature. A continuous process i s nost
efficiently carried out in a fixed bed process. Space rates in a fixed bed
process can range Tvwa routed cdn bouskd: or nore WHSV. In a fixed bed process; the
catalyst is charged to the reactor and activated or dried at a tenperature
of at |east 150C under vacuumor flowing inert, dry gas. After activation,

the catalyst is cqol ed A1Ryhiish whE HF £ dafilfd 08 réRMR N b Righ Mafbedndhow Of
the olefin is introduced.” The reactor effluent containing the partially

branched, isomerized olratid benzenedalefim cypichllyrbout i ot uspdin grdentodndreaspr anched

o 2ed O 1 CON 0 ot £ Rl Ftardh AR RASLER O 11T

. e-ol efin)
and branching content téaRidphiciate haPAR wdtheGh@ftenaalihigh ¢ivdl &f ons are
chosen in order to obtain the appropriate structure regardi‘r;&oth_e | evel of
doubl e bonds between caanealkylbsageneahps posegiencpa highderel of splonstion gan

olefin (al pha-ol efin C%@taaﬂ&edf %EEJ;EQQWOH%E -grbgg‘?%?ﬁbe &i;e -he NAO

has | ess than 15 wei ght percen and 8
wei ght percent, with atnolskimdormRationdf gtbtedir an epén jap lew eisatdity, kivoedlo29 to
about 60 wei ght percent of the  olefins i ng branched, . 30 Novepber 2004
(b) Al kylation Two rout288d geibi B(’&séﬁ’tte?})glpﬁ%’%ﬂ%? -s{q’qﬁ#afa@ cat al yst

One reactor and a hi gh+GRa0a6dTRIsBbuld be noted in particular that another alkylate

(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-



rati o benzene/olefin, typically about 10, are used in order to increase
the al kylation rate versus isonerization and di neri zat i3gmNdvat®er At
resulting al kylate has a | ow i odi ne nunber and a hi gh | evel of
nonoal kyl benzene. As a consequence, a high | evel of sulfonation can be
achieved, leading to an LOB sulfonate (BN between 2 and 60) with no skin
formation if stored in an open jar, low viscosity, |ow color, good

solubility, fast rat {)fufdc dit glta#(é)ﬂla BEd 54 Rtubdl cﬁ&uﬂ&hg rfynthetic

tenperature. It shoul e note rtlcu ar that another a
(branched or linear dnatblkglb)Onasskﬂbtlmdnp.nrrwdulﬂ@ezdxzoﬂthtﬂieraf\aréamumbenof on

t he correspondi ng LOB sul f onat th| S, | ntion ver ch an
al kyl ate | eads to hight % 'Z‘Q ?%Fﬂa‘? @@3?0%%%%‘ Wﬁli’g good
sol ubility and ot her d%{cﬁ@@l&td iﬁéludamoﬁ{d@ﬁlﬁinﬁtenam@gmas nité. maudaela s
al kyl ation catalyst. The alkylation catalyst i's solid catal yst that has

at |east one metal oxnesealsabé esedios catslybiact ed fromthe group consisting of
natural zeolites, synthetic zeolite, synthetic nolecular sieves and cl ays.
Preferably, the soI id acidic catalyst conprises the acid forns of an

acidic clay, or an acThk alkylatb:efeuttion is tgicailglcafticd@at with ahavindicandawner age
pore size of at Ieast 6. 0 an strogns. Such zeolites include zeolite Y, beta,
SSz- 25, SSZ-26 and fiopfem k] 2tocdy: b NhemPsogepticnperalurssem; ¢ e,

VPO 36, SAPO. 40, %25&%”%2@“8 Y At Rt oR R poRt R D
gnelinite, mazzite (gwegas sguétetably canfidd @ttiin the ligrfd\phihte. dihe alkFidtida. These

catal ysts are di scussed i n Rosenar| k' s Handbook ,of l.e
S eaes New Yor k. Ve presst man Be CREies A 6. PALb@s SoRBRBS Hods dn A Bk ne sol i d

acidic catalyst CO”prﬂl&feSatﬁﬁ@il idefhod-is & R Bk dubeald bealdssThsk @hidH 1 ca to
alumina ratio of at |easf
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.



40: 1. -8 30 Novenber 2004 Useful acidic clays may be derived fromnaturally
occurring or synthetic materials. One skilled in the aotNVember pe®i | ze
that there are a nunber of such clays that are known to be al kyl ati on
catal ysts. Exanples of such acidic clays include nmontnorillonite, |aponite
and saponite. Pillared clays may also be used as catal ysts. The alkylation
reaction is typically car rPEGARLED MESCRIRTHON o THEINYVEMITON ef i n i n nol ar
ratios from1:15 to 25:1. The process tenmperatures can  range from 100C to
250C. As the olefins have a high boiling point, the process is preferably
carried out in 1ﬁsibﬁ>ddbalabptcplﬂ1@eeﬁeseﬁhﬁwaﬁtm1awloes antiod@sbcampositorcai r i ed out
i n batch or continuous node. In the batch_ node, a typical nethod is to use
a stirred autdbalingsargh alkylasd selfonste, methods fordlp Dsepartioneand it applicaiion;as &g
reaction te s nost efficiently carried out
in a fixed EH%EQ %@gggéséﬂggglﬂyg@sl@r%%ﬁﬁg‘fnllgxed bed process can range from
0.1 to 10 or nore WHSV. In a fixed bed process, the catalyst is charged to

t he reactor d actjvated or, dried.a e.of at under
vacuum or f| dWRE éﬁ%‘%sﬁ ingthe inyeption h‘&ﬂréﬁﬂ}g‘#@ﬁm‘%@”ﬁﬁf‘ﬁ@%g‘%@ cool ed
to the desired reactlon tenperature and a flow of the aromatic conmpound is
I ntroduced. Pressure is increased by neans of a back pressure valve so
that the pressure i s above the bubbl PEFISITIONS essure of the feed
conposition at the desired reaction tenperature. After pressurizing the
systemto the desired pressure, the tenperature is increased to the
desired reac%medhmhrmbﬁmlmwiﬁptdrmahwmhefdik)wing)mamings wgsslespmssled to t he
catal yst at r ac {Qotﬂ enperature. A flow of the olefin is then mxed with
the aromatic & fl ow over the catal yst. The

The term “alkylaryl 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-



reactor effluent containing al kylate product and excess aromatic is

col l ected. Excess aromatic is then renoved by distill agbovesbel 2gang
evapor ati on under vacuum or other neans know to those skilled in the art.
30 Novenber 2004 DETAI LED DESCRI PTION OF THE I NVENTION I n its broadest
aspect, the present invention involves an alkylaryl copposition, .an

al kal i ne ear t HedPiy [zrHl" wsfirs Grigaey] SH’é‘P‘PﬁS‘HEadF@Jr ngsorm ’@%réhﬁnghal%ﬁ‘dh?t s
application ag.ghd HAskhYe 1 ieé&ﬁlhﬁ%ﬂ&iu?‘ddi tive for lubricating oils. Prior
to di scussing %(Fihe I‘?ﬁvent?on ?ln further detail, the followng terms will be
defined: DEFIN TIONS As used herein the following terns have the foll ow ng
meani ngs unl ess expyf.essl tated to . the contrary: -|H_{;l t ! yl aryl
Compostti o PGS g raaliyt St by Sriehl boEentiee e Ak psrustia Bl
conpri si ng andidkylated 00'R monbslRylat/(BRNEMkylate0t HialkyRite)pr t ho- Xyl yl havi ng
attached direcﬁny to it one or nore Cl4 to C40 al kyl groups. The term

"al kaline earth netal" refers to calcium barium nmagnesium and strontium
The term "al i I Iﬂ| lﬁy . Lafar . Lne, earth
metal salt orﬂl c&ﬁ%?@gﬁgry sehﬁ%llrlﬁ %D‘élélf&,%gﬁ% }f%@&@ﬁ%%?e 2)@ | §<l:’i“sml()fﬁ)’

al kal i ne ear twhiokisathe gadatityodf iodiné iy eranish absortiedbyID0i gratheof fat dihoi( dndean al kyl
group and (2) a.sulfonj¢ acid group that is_capab)le  of formng a netal
salt. The tersﬂﬁmﬁ%c‘?/!?é’ﬂ%-chafqﬁéhwun&ﬂfgﬁﬁ’iﬁtémdém%%ton position | or
2 of a linear alkyl chain" refers to the weight percentage of all the aryl
sulfonate radicals fixed on a Ilinear alkyl chain that are fixed at the
first or secdiid tpms{‘BaseMNumiber’her ‘{BNfa@feratokdie ambantrof bafthenuivalesit tgposi t i on of

the linear alkyl. chain_is . the position at .the end t he, chai,pn. The second
bosi t1 on- of - vRAigARaSF KGHip one e of St TS e Hh AP SrFoRBRES « o' ¢ ne
first posit 'Min@?ﬁxﬁx@&%&!tb&éﬁbk& éf%ﬁt%f ﬂk&lﬂﬁ@%@éﬁé 'I%E'ﬁl’@ﬂ?éz@nﬂl@@é&@é

fixed on a linear alkyl chain at the
determined 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.

-11-



first position of the linear alkyl chain. -10 30 Novenber 2004 The term

"2-aryl" refers to an aryl sulfonate radical fixed on &0ndesabeabtyd chain
at the second position of the linear alkyl chain. The term "nonoal kyl at e
content” is the weight percentage of the alkylate that is not dialkylate

(100 x nonoal kyl at e/ (nonoal kyl a + djal k 4) e Qe term "Il odi ne Nunber”
I s the absorption val ue (Hubl ﬁ&ﬁfbﬂ"ggw %ﬁﬁiﬁé‘g , Which is the
gquantity of iodine, in grams, absorbed by 100 grans of fat or oil under

specified conditions. It indicates the amount of double bonds present. The
term "Base Niheaikylayl coBiposition €ors atkylat¢id cambe frmed bly dbeereactidnoflasrarylt o

mlligranms of KOH in one gram of | e. Thus, .hi,gher u rs_reflect
Tor e ai Kal | fepuihobe esdeRReR or IR snagiiferiA R AP SRER B B8 The e
of sanpl e capréencddsiigtrigss dubde \prrdifls in None 48O Eeatlor.any ot her equival ent
procedure. The term "overbased al kaline earth al kylaryl sulfonate" refers

to a conposition conprising a diluent (e.g., lubricating oil) and an

al kyl aryl sul fonate wherein ad%k@ﬂwg%pyAy%és provi ded by a

stoichionetric excess of an al Kal'i'ne ear ase, basgd on the anount
required to react with the acidic noiety of the sulfonate. Enough dil uent

shoul d be ingQrpaorated | n the er based sulfonate to ensure eas handl i ng
at safe oper QpaiFoa the pRsSere FHeR oG H e %P%#%raﬁ'raime

sul fonate" r ' I

having a BN %ﬁ?&%@% ggﬁ%%§?h§%e%%ﬁ%%é%% Eag%ﬁégﬁg{l{g%l%kg earth
sul f onat e" r efmpraved gompatibility laad eclubilikg while hawiag iéw abloy had pé sldu lféromtibe.

having a BN of 250 or nore. Generally a carbon dioxide treatnent is
required to obtain high BN overbased detergent conpositions. It is

bel i eved t hatThehlig/14rpr si¥foRatePart RightlveFiaSdd BN 8fatQéasiB4()| olIBSvelak&s S
ot herwi se specified, all percentages are in wei %ht percent, all ratios are
nol ar sulfonates (BN from 2 to 60 — preferably from 5 to 30)

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-



ratios, and all nol ecul ar wei ghts are nunber average nol ecul ar weights. -11
30 November 2004 ALKYLARYL COWPCSI TI ON The al kyl aryl caopasietiben2¢mr
"al kyl ate") can be formed by the reaction of an aryl conpound, such as
benzene or toluene, and isonerized, norrmal al pha olefin in the presence of
hydrogen fluoride, preferably in a one-stage reactor. ALKYLARYL SULFONATES
The al kyl aryl sul fonates of the present invention are high or | ow overbased
al kal i ne ear r I L - These

al kyl aryl sul ona%@hﬁﬁdlﬁ?ﬁ%@g@e O%\Y)lg@ﬁel%ﬂ?y an lj(lﬁaggﬁl%l%?{/unm e
havi ng | ow cetitlr anatir deteient) pfeferably iagnlfurlted atitdlivik asrgtl alkylafyd phtete.ar e hi'gh
overbased (BN of at |east 250), or |ow overbased sulfonates (BNfrom2 to
60 -- preferably from5 to 30). It is also essential that the aryl radical
i's not -phenol, since high overbased gkkyiggnoxy sul fonates having 2-aryl
content tend to be too viscous for easy handling. Preferably, it is an

al kyl benzene sul fonate or an aIkyI tol uene sul fonate. The |inear alkyl

chai n cont ai betwnen on. aLo refera m 0 to 24
car bon atomsrﬁ’ﬁ }n%ll b‘f ﬂ@aﬁ“ﬁ %%&F[F%‘?‘E&&‘E&F@‘Pb’ﬁﬁ %b?eé o deri ved
froman i SO”@%@FM Jaéve@ﬂzﬁ}geﬂ@i fiBihod eRPBadidledis WhikRhSe R & RO bdbvide@ d an

i soneri zed 0-C24 nornmul” al pha olefin. Preferably, the alkaline earth

al kyl aryl sulﬂﬂ@aateethmx@saltmgmmﬁmtaéen@nm@ndeddp ligmititeast 87% and an

i odi ne nunber of less than 1.0. Aforenentioned U S. Patent No. 4,764, 295
describes al kylaryl sulfonates of alkaline earth netals resulting from

al kyl ati on bWBTHODS0OF OEASURERMENEgabl y, the highly overbased al kal i ne

earth alkylaryl sulfonate is forned in the presence of nethanol and
xyl ene, and’'in the absence of chlorine. The process for preparing |ow

overbased al kil iDEnFRE bihidh otk Alsiks GUthhONE) B8 fhitowins BidaRRY of theasurement:

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.

-13-



aforenentioned U S. Patent No. 4,764,295. -12 30 Novenber 2004 Preferably,
the al kaline earth al kylaryl sulfonate is used in a | uboiNoasinben2004
conjunction wth another detergent, preferably a sulfurized al kaline earth

al kyl aryl phenate. EXAMPLES The invention will be further illustrated by
the follow n exarmi,es, which set forth particularly advantageous net hod
enbodi nent s. Pbififye exanples are provided to illustrate the present

invention, they are not intended to limt it. METHODS OF MEASUREMENTS The

exanpl es contain test results obtained by the follow ng nethods of
measur enent : 1 woimetBags werg usedjo & valHatg s agpearancs and dhe-starage sia '1&h0f§%}%r based

al kylaryl su ' }2&8 ' iﬁ%?ﬂléﬁﬁﬂé Wighdde ARCAHikasle ff 100C
after diluti %élﬂg?&ﬁgﬂ%%# t gia%[n%Fe%l?% measuresg In 600 N@lthl , ﬁntil a
sol uti on wasadditiesrfedlublieantsng a total cal ciumcontent of 15.5% b) In the

case of | ow overbased al kyl aryl sulfonates: The viscosity was nmeasured at
the tenperature of 100C after dilution of the product to be neasured in

100 N oil, ugyil g ®elkidelThighasveiaka ARFaRPMiifiBaRs: t Ot al cal ci um content of
2.35% The viscosity was neasured folTow ng nethod ASTM D 445 in both
cases. 30 Novenber 2004 Conpatibility Two nmethods were used to eval uate the
appearance and th t or .st.alllg firs i Ll nd the

correspondi ng oi |§/Ie§150ﬁ1[1§¢?ﬁi. z\ﬁgﬁ%@%ﬁ%ﬁ%élé%@n%r?%gg%&g‘¥§§9§pl icable to
additives for lubricants. a) In the case of high overbased al kyl aryl

sul f onat es:
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”.

-14-



Met hod No. 1: Accelerated Stability Storage Test (ASST) Procedure: Form a
bl end of 100 grans of the follow ng products in a 250 gb Nwwakeer 2004 250 BN
phenate in a quantity such that the BN coming from the phenate in the 100
gramblend is 35. - A 400 BN sulfonate (or a 320 BN sulfonate) in a
gquantity such that the BN comng fromthe sulfonate in the 100 gram bl end
is 35. 35 grans oPeqHitaliens: oi | nanmed 150 bright stock (from Idenitsu
Kosan Conpany). Blend for 30 mnutes at 65C, then put the oil obtained into
a centrifuge tube. Keep it in an oven for 24 hours at 100C then
centrifuge for onél)houforatead seDbnightprddeetd t he sedi nment content. |f the:
sedi nent content is less than 0.05% of the oil the results are a "pass",
otherwise it is a "fail" 30 Novenber 2004 Specifications: (1) for clear

and bright productyy (2forfaQferpsiiehily paddught | y product (3) for a turbid
product Specifications (1) and (2? are consi dered as product "in
specification". Specification (3) is considered as product "off
specification". b),ln the case of | ow overbased al kyl aryl sul fonates: An
additive is pr epa@d b°§€c¥“8%ﬁ‘??r%’ﬁ%‘§ucci ni ni de and zi nc dithi ophosphate and
cont ai ni ng about 75% by wei ght of the m xture of sulfonates to be tested.
The additive is placed in a 350 neutral oil base stock in order to obtain a
sol ution cont ai ni fgecdBoatiops (laiaga (2)gre eonsidgredias product;fi sperdacatighce of t he

Specification (3) is considered as product “off specification”.

) 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-



product is evaluated after 30 days at anbient tenperature. The appearance
of the product is evaluated before and after storage, 3ambveimeer B34l ts are
qualified as "good" or "poor" according to whether or not a single phase
is maintained wthout any deposit of sedinent. Color Test A color test
(ASTM D1500) was perforned on the sulfonate prior to bl endi ng. PROCEDURE
FOR DETERM Niempersigreys L PN aplitinjeplign gnd thefollowinerovemiempepiraPIRgIasTES BY GAS

CHROVATOGRAPHX, t ﬁ'ﬁéﬁ 0 gas
chr omat ogr ap#ﬁ( W%ﬁg%ﬁ}%@? é\n%%ér P?—E%SM@%{ mgc ar éﬂ%gﬁ{ %%gg Mass
Sel ective DetandB@rx (Vo) vaasumsed to perform the GOMS experinments. The GC
was fitted with a capillary colum (60 mx 0.2 mm ID x 0.5 mcron DB-1)
operating with nitrogen carrier gas, 300 Cinjector -15 30 Novenber 2004
tenmperature, 18 dfmineiRe 44 lindal SHhédN aaatduﬁéaenio@chmﬂ%ﬁeqie%%eﬁﬁﬁaﬁ re
program 600 to 320C at 5 & mn hold at 320C for 10 mnutes. The D
operated at 3d26Ene algtlag, hem/eG* 9 arat H05vek fion thaprivietydragnmeatation 106 farnear

2- phenyl attagch t, mol ecul ar specigs .present in an kyl enzene

o Rytate, 't na- 2 phgen Sl Sipefhatpubt FRehapidtal S bdeasiSl T on i on for
1- and 2- pheryirespblidihg Beihé @0 endRipBEn @By Bénzomd dpebie € tad ifledrited GroRe@kS
corresponding to the % and 2-phenyl al [gyl benzene species was integrated
fromthe toftetr! iosgueent (B chmnmytogramdwiiedhe fllowdngeavatient ol | owi ng
equation: % 1- and 2-Phenyl Attachnent = TIC for 1-and 2-Phenyl Peaks TIC
for All Al kylate Peaks Likew se, to determ ne the quantity of |inear

2-tolyl attam,@qu{dﬂph&ﬁ,?h%dﬁﬂgﬁi:eﬁcﬁfe&ﬁda-ﬂh&nﬂrPeakxyl ate, the me =105
and 119 for the primary “fragnmentation ion for the
' TIC for All Alkylate Peaks

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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2-tolyl alkyl toluene al kyl ate nol ecul es. PROCEDURE FOR DETERM NI NG THE
VEI GHT % BRANCHI NG OF THE 0O ALKYL CHAI N OF AN ALKYLATBOBYveMNBEBARER
SPECTROVETRY (I R) The procedure is based on using the absorbance at 1378
cml due to the CGCH3 symmetric deformation as a neasure of the branching
along the alkyl chain of an alkylate sanple. The neasyrenent is not an

absol ut e meaghswshince fm the basehive tp b top olcthe peakaatildns emy easgneasiedablor bance
fak : : _ ; ‘ oS ;
gi ven path | SRR PERehQpiiiAE: et BeCuRbPhhthe LikRuldildeis ddRefifld ©f @

Ref er ence st avitlathd sefaene: garelasdsed from sanpl es of isonerized C20_24 NAO
sanpl es that had been hydrogenated and anal yzed by Gas Li quid Phase

Chr omat ogr aphy (GLPC) to determ ne the wei ght % branching content. The
procedur e forpARtEHIRE FOR SN AIESISER 8 0¥ LAlte sanpl e was to di ssol ve 50
wei ght % of the sanple into chloroform (Spectral G ade) and placing the
sanple in aliquid IR cell of given pathlength. A background spectrum was
obt ai ned usi bl a 2)..  The absorption spectrum between 1200 cm| and
1600 cm -1 m&g’nﬁﬁflﬁpﬁg’ﬁ%t?he regi on between 1200 cm1 and 1400 cm 1 cm
was expanded and a base |ine drawn between the valleys that occur at
approximately 1395 curl 1 and 1325 cm+' . Then the -16 30 Novenber 2004
absor bance f ridwallydate 3ves pynteesized imeh alplation pilet nhand rvith hydsofioginacid, was

measur ed. The .- Wel ' 0 I, e
calibration 3@%&%@%@3@2&%&3{0 'Egﬂ?se er'lence@rssgég%}gaa%g%ﬁ ) E&E FOR
SYNTHESI S OF wileleih theforfpit plesse svas bepabratediriyl the phabh eomthinytigathe hydiofluoric
synt hesi zed in, ani al kyl ation pilot plant with hydrofluqric i which
consi sted of el ehtsauPmEmbeingmalpiaineduder 3 pleswire ok ,OuaﬁSfL&é%ﬂw iter

settler

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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wherein the organi c phase was separated fromthe phase containing the
hydrofluoric acid, all of the equipnent being maintai rsedNaveedier a0MF essur e
of about 5 X 105 Pa. The organi c phase was then withdrawn via a val ve, and
expanded to atnospheric pressure, and the benzene was renoved by topping,
that nmeans by heating to 160C at atnospheric pressure. After wthdrawal,
t he m neral é&%ﬂ@tlﬁBL@fﬁ’é@uWéﬁt?zed by caustic potash. The reaction was
carried out in either one or two reactors: |If only one reactor was used,
t he benzene/olefin nole ratio was 10:1, which was very high, and the
second r eact @s beaseneywasatiytaded Hha €24 © Ch tingar @lafin; datre wad hothrmatibn bfw

reactors wer sed,. t benzene/ gl efin e rati.o relatively low in
Che firet T edehCiracton iencs Kvisuttiaen to SHECACONRISE A O SPISEHH RSB SR
reactor,  abestidudl Bydreflddticlacidierduieh MY @rrelitdimtdiyiab. hydrofluoric acid to
the olefin by volune was about 1:1 in the first reéactor and about 2:1 in
the second reactor. 30 Novenber 2004 Distillation of the al kylate As
benzene was al kvl at ed to C24 linear olefin, there was no formation
of a light ?F@‘%ﬁ‘é’ﬂ."f%@%‘% ®was sufficient to effect a t oppi ng of the
unreacted benzene and residual hydrofluoric acid to obtain the

correspondi ng@al k}{l ate. Sulfonatjon of the Al kylate The nolar proportion of
the phenyl rdae&glargwepartionelthe phenyheadical pehstifiterhen the cadenatases inpogitiop of

t he al kyl radigagl -m e . I te was
subj ect ed toqt(ﬁgosu %lgg%?%lga&g%ggl&on. gg’%ﬁc{)éng gtnet’ﬁw%gﬂté%n 8@ on the
al kyl at e usi mgbjected torthe sulfonaten (e3Bn. produced by the passage of a mxture
of oxygen and sul fur dioxide (SQ2) through a catalytic furnace containing

vanadi um oxi de (V205). The sulfur trioxide gas was introduced at the top

82 as lrjla]; 0 NakuFondiff Wl conductll G the AR A iy Silful RisHiATIG,)prbducid 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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al kyl ate stream The resulting sulfonic acid was recovered at the bottom of
the reactor. The sulfonation conditions are as foll ow30 NdvembeB2ddsow r at e
was set at 76 grans/hour. The al kylates flow rate was between 300 and 450
gr ans/ hour, dependi ng on the desired SO3: alkylate nole ratio, which
varied fromQ.8:1 to 1.2:1. 0 The sulfonation tenperature was_between 50

and 60C. Ni tP@&eﬂl%EerlI%%@if rigduckang stiging at$5¢y wittid adoyeer sexiduad Hadhpy
vol ume. Aft %ntEl}i!]an%LUbft;ﬂﬁ@t ( “?&ﬁ%tjcﬁ:%at O%t%em dual sul furic aci d was
| |

removed by thermal treatnent after y 10% 100 N oil, nitrogen
bubbling at the rate of -18 30 Novenber 2004 10 l'iter/ hour per Kg of

product, and _stir t 8 c(ng a Io resi dual H2SO04 content was
obt ai ned (naﬁPH?fﬁﬁ%ﬂ%% é?;?k ﬁto)ver %’i?ﬂép ?% ni zation for high overbased
sul fonates In this step, hydrated lime Ca(OH)2 was added to the reaction

product at a_very hlg’é! nolar ratio of hydrated |inme versus sul fonic acid,
and the prod@@ﬂHS/\ﬁGP, émteddunmC@ﬁQfé)z wags @ddast tgithe eeatﬁimrc’@tnqsdmyermmghqg a BN

hi gher than 25 t.andar d
NI ban. RBmSRAEhEn Rpla B RER, RAR-B S AN ARERA Al AL
excess to theo 5mtaincdﬁxeﬂrpfdduet a@tigr FBN 1édhed thadf2 S0 prefitstily bbtvesh 300 hihdni C

aci d reacted %8)5 nol e of OﬁXﬁ per nole of this sulfonic acid). The l'ime
r eagent aespremeda stapdard er? 2§26 Toygbiain thissigquantity of Sia(

d t ti
of the SSFveﬁ%‘deq‘?ﬁ e S T A ﬂ*ﬁ%ﬁu%e@ e
performance etitlataves (byS hble oﬁlOa&(DHhrppk neold 6ﬁhmtselfmumacuni§1 'Kife liniereagauent i on

are .summari zed | th i ven th res ecification.
- was me ano an tBe solgent was xylene E:l“he carbonat1 wgs carg out% (llg)

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:

-19-



Low over based sul fonates BN 2-60 LOB sul fonates can be nade by the nethod
disclosed in U S. Patent No. 4,764,295, issued August30MnvedB8B8200 Le
Coent (which is incorporated by reference herein). The nethod involves the
followi ng steps: (a) reacting, in a diluent oil, an alkylaryl sulfonic acid

wi th an al kaline earth _base, the anouynt f reactants, used bejng such that
the nolar ratio off)thefosthashlprdde ionte H‘%’i‘@’iﬁfﬂﬁ'ﬁﬁ%@cﬁcl&%ﬁtwn §6‘P‘¥%9rﬂ%§ aci d
in the reaction nedi umyshetyeen about 0.51 and about 1.8; (b) contacting

the materials specified in step (a) (or their reaction product) with an
al cohol having a boiling point above about 80C., in the presence of water

d chloride i w WLh 1h I ' f.th ti ts bei -19 30
Noverber 2004 (1) Por f&ApaIA Bee ofyEwitod bt Bipetet Bl r paldy
bet ween about 0.005 apghiRbaYtn®- 02; (ii) for the alcohol to the alkylaryl

sulfonic acid, greater than or equal to about 0.1; and (iii) for the water
to the al kylaryl sulfonic acid, between about 0.2 and about 5; (c)renoving

wat er and al cohol ,.f.f om.t rodyc, tal ' . - ' ) renmovi ng
sol i d substances p}l mn}r%gﬁep‘?’%t ﬂg &83@3%%9%&%? ‘é‘%ﬂi‘;&@?“eﬁé’q‘ 8%{73&1 ﬁi ltration
or centrifuging, prefegghity; by filtration). The followi ng exanples are

provided to illustrate the present invention, and are not intended to
limt it. Exanple 1 '

(¢)  removing water and alcohol from the product obtained in step (b); and

-(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
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PRE- | SOVERI ZATI ON OF A C20-0_24 NORVAL ALPHA OLEFI N - FLOW REACTOR. C20_24
Normal Al pha A efm (89.1 % al pha-ol efin by carbon NVR a@odalém¥ebreorchi ng

by IR) is pre-heated by punping through a heated (350C) tube containing 24
mesh Al undum and then into (up-flow) an unheated fixed bed reactor (84 cm
long x 2.26 cm|1D) containing 216 gmof 1/8" _circular SAPO 11 extrudate

co-packed with 255 gmof 100 nesh Al Jeemale? o flowrate of approximately
5 gnimn. The skin tenperature of the fixed bed reactor is nomnally 215C.

The isomneriz | &£ i ' : ogafl re

col l ected an?qgglaﬁ/tzl%awgéﬂg%ﬁ{%é@}& g@ﬁéﬁg@’ﬁ% Bﬁ%lttl {0?:‘66[ ?é%fgggae@

(kg) 5. 525. 63cafibudBlYWME YasAatahat)@t 21 .46 4nl0in0e, BEmErixdd. C4hanciniagphd 03830
-20 30 Novenber_ 2004 Exanple [ : liter r , Stirred gnd heated
by a doubl e jod?ﬁééfhaﬁ?tﬁ@gg byp devshiafapt a@ﬁ@ﬂ%ﬁ&ﬁﬁ%ﬁf@ﬁ@ﬁéﬁh&w@?&%&t
21.45 m /m n;g%ﬁ BRIk, 286 bEZRAnE2A6AIR Al nidl s cRJrFé_Ef;Jhd%'?@&aCtgrl I zed by a

| evel of 2% a content- and 48% branched-chai n o‘I efi ns at 26
m / m nut e, arsnpeedsonerived 6B:fiNSnolt fatiomft1d; 1, Thd 8 HFssomenedddefioveume

benzene/i sonerj.ze l.ef,in lLe.ratio of ,10:1 and a HE/isoneri,zed ol.efin
Vol a1 ati et Sh0 81T Anieaii e s e et e Freple pREE AR s Gani
phase and t o gRGHEHENE HIRALAPfo @b réddtor HheRésRleSh therehdi6r diRiaetiRE is The
pressure in the reactor and settler is naintained a 5 x 105 Pa. The excess

benzene is dimeiptained ayx pisBmge t hrough a preheater at 120C and
I ntroduction into the bottomof a colum at 260C. As benzene is al kyl ated
by the isonerized olefin, there is no formation of |ight. Hence, it is

suf ficient toriefdxeeds benzene is distilled by passage through a preheater at 120°C and
introduction into the bottom of a column at 260°C. As benzene is alkylated by the
isomerized olcﬁﬁ, 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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toppi ng of the unreacted benzene and residual HF to obtain the
corresponding alkylate. Sulfonation is conducted on t 88 NdJeylbat 80Qsi ng
sul fur trioxide produced by the passage of a m xture of oxygen and sul fur
di oxi de through a catal ytic furnace containing vanadium oxide (V2C5). The
sul fur trioxide gas is introduced at the top of a sulfonation reactor (2
meters long and 1 cmin dianeter) in a co-current alkylate stream The
sul fonic acid is recovered at the ] rneactor. The sul fonation
conditions are as follows: Sul furgte']?Pl %@ﬁbgﬁx‘%ate is set at 71

grans/ hour Alkylate flow rate is 320 grans/hour Sul fur trioxide/alkylate

nole ratio isyl. 05: 1. fonatjon temperature is.55C N trogen is. used as
Vector gas t Nt TR R e S R Cart s i SR oS e o
reaction, thest@fistddbf telidonidrize@blefin oS Ex@padFoythe DOBRIIfonkfegat NNt by
10% 100 N diluent, nitrogen bubbling at the rate of 10 liters/hour per kg
of product ardBcaperatiomef lne Baoor,the ¢ndesadgnest iy kigh.pempatibilityiisinockci d i s
obtained ( i 120 ! - venber 2004 Conparative
Exanple A T@%@%ﬁ%ﬁ@%@%@gﬁ%ﬂ“%é@%@& ed, except.that a C20-C24
normal al pha olefin is wused instead of the isonerized olefin of Exanple 1.
For the LOB sulfonates, incorporation qQf Linme is poor, the crude sedi nent
is high, conpatibility is poor, &M@H@E@ﬂ&éﬁ and a skin fornms on the
product. Conparative Exanple B a TWO STAGE, TWD RIG:TACTO?S

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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Tabl e | bel ow shows the results of the alkylations in Exanple 2 and
Conparative Exanples A and B, and the properties of LGB Muehbeal@® nade
fromthe al kylates. F -22 30 Novenber 2004 TABLE | Exanple 2Conp. EX.

AConmp. Ex. B Al kyl ati onAromati cBenzeneBenzeneBenzene O efinl sonmeri zedC20_24
NACC20. 24 NAO Csa24 NAO Catal ystHF-1 FHF . Reactor 1Catal yst/ O efin

(vol .)0.80.80.3 Aromatic/d efinl0101.2 (nole) Reactor 2Catalyst/defin
(vol.)0.5 Aromatic/O efnb.8 (nole) Analysis of al kylateW.%

Unr eact ed0. 20. 20. 39 ol efin W Wu Linear f- and2.125.89.7 2-phenyl W. %
Branchi ng of 42.923. 2. 26. 4 the al kyIT%In in the al kyl ate’ Anal ysi s

of sul fonic acid after therml W % HSO315. 715. 815. 1 treat nent

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 e 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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W % HzSO40. 10. 10. 1 Anal ysis of LOBCrude sedinment0.621 sul fonate(w% before
filtration W. % CaT2.642.32. 64 W. %CaS1. 751. 651. 75 BN30ABWenber 2004

2896) 18. 21418. 2 Conpatibility , GoodPoor Good Vise. @100C. nmR/s. 23Too
viscous to be25 @2.35%CaTneasured Wt % Sedi nent after0.020.30.2 filtration
Filtration rate (Kg/h7005080 per nR2) Skin formation inNoYes, after 2
his.Yes, after | day open air Table Il bel ow shows the properties of HOB
sul fonates made fromthe al kyl ates of Exanple | and Conparative Exanples A
and B. -23 30 Novenber 2004 TABLE Il Exanple 1Conp. Ex. AConp. Ex. B

Anal ysis of sulfonic aci dW. % HS

ATHEPER

.815.1 after thermal

treat ment W

H2S040. 10. 10.1 Anal ysis of W. % Ca . 815: 8
Example 1 Comp. Ex. A Comp. Ex. B

Analysis of
sulfonic acid Wt.% HSO; 15.7 15.8 i5.1
after thermal
treatment Wt.% H,S04 0.1 0.1 0.1
Analysis of Wt.% CaT 15.8 15.8 15.8
HOB suifonate

BN (ASTM D 418 418 418

2896)

Compatibility

Method 1 Pass Pass Fail




HOB sul fonate BN (ASTM D418418418 2896) Conpatibility Method 1lPassPassFai
30 Novenber 2004 CLAIMS: 1. An al kylaryl conposition wifrNdventblee2a04/|
radical is other than. phenol and wherein the alkyl radical is derived
froman isomerized Cl4 to C40 normal al pha olefin and wherein either (1)

t he wei ght peregat of the aryl radical fixed at position 1 or 2 of a
linear al kyl chain is |less than about 23, or (2) at |east 28 wei ght percent
of the alkyl radicals are branched chain alkyl radicals, or (3) both. 2.

The al kyl aryl c sition of .claim1l.wherein the.we rcent .of the aryl
Mg ant )t 1o ARk SRmPosfion Wikin BE RS Paditf i Sbet S ED L' e o
percent to aboufierda thealRtradieslde dériveddrdohan Qbﬁi&ﬁb&ﬂCﬁh@b}o wdrieal albl?é?” cals
are met hyl -branched. 3. e al kyl aryl conposition of claiml wherein the

wei ght percent adefin #nd wheppin ejther datherwsighy pstceploefithe apyl tadiel fixestata | i near

al kyl chain is f: ' u | ght percent,
andyabout 28 V\Eé%) 3&%@2‘%’?2% I%I%%\%léglt%a%gg &%%‘r}aﬁqg%‘???h@r é? a&%‘asgal kSI

radi cal s are bragweéight pihcinnofhk wikyt edicallase brinchiddehainkyibyd radicatgeposi ti on of
claiml1, 2 or 3 _wherein the isomerized normal al pha - olefin has an al pha
content of |essGReth- 15 wei ght percent and at |east 25 weight percent of
the olefins are branched chain olefins. 5. The al kylaryl conposition of
claim4 wherein the isonerized nornmal al pha olefin has an al pha content of
about 0 to Abourhetalkdayhtomeusiteon ofatdmabwhtreinGheveepht pereet efithetapylabout 60

wei ght percent of, the ol efi.ns are branche a .
g _ P radicalr}':xet? at posnr%on ?or 2 ofr aallrxllear aﬂ(vfgha{nr}s about 2 weight percent to

a4

about 23 weight percent and the branched chain alkyl radicals are
methyl-branched.

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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olefins. 6. The al kylaryl conposition of any one of the preceding clains
wherein the aryl radical is benzyl, tolyl, or ortho-xpgDWavembeTh@4

al kyl aryl conposition of claim6 wherein the aryl radical is benzyl. -25 30
Novenber 2004 8. The al kyl aryl conposition of any one of the preceding

cl ai ns wheret'n thke aliviapy! compeiion of apyqeiof abe prestding ¢lpimsavhecin thealion

| somer | zed_ nor Miiél el ok lifdar N Gl Kl ndk AERAHLleA Of any one of
the preceding clains having a nonoal kylate content of at [east 87% 10. An

al kaline earth alkylaryl sulfonate having a Base Number of at |east 250,
where the aryl radical is other than phepol, wherein the al kyl radical 'is
derived from a %%ﬁﬁlﬂﬁil SuppPEtign ohargage Hgtg?rﬁ'leceéii"}ﬂféa“ﬁ? E“f"’i‘% a&ﬁ?ﬁ‘“@\ﬁg%i n
either (1) the osplegt¥faiedscEmt. of the aryl sulfonate radical fixed at

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

di cal s, 3 e ! , 2
radi cal s Or(l)(é. ;ﬁ%@%@%ﬁ‘?&'ﬁ%ﬁ% é‘b%é’éz@ﬁr}éte af REGH8phaving a

Base Nunber e aryl radical 1s other -than
phenol , wher ei n whee dlelayyl radicil iadthersthardgitenule avhereimthanikyd cadical Beldri@d t o C40
normal al pha ol efin and wherein either 1) the wei ght percent of the aryl
sul fonate radi cafomaRdgomenzsgd iy f 0330'6‘9"’(1211’8?0 fin 3n é‘él’repeéﬂlﬁ eréﬁaﬁ“’n is |less

branched chai h S EoeRrpLoriat agPshdigodeil R0k afoskieR | & 0 litph 2l < are
al kyl aryl sul f oredky chiindd kesnthidakut 23, mhk)rathasttilﬁeweightgjﬂccnp_efth_eaﬂcybf t he
Sbout 2 e ght | pecOREIREn B0 (R SR EPOI R LI and the branched chai n
al kyl radicals are nethyl-branched.
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 tﬁe 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 ié
between about 2 weight 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 radicéls 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 3. 'The al kaline earth al kylaryl sulfonate of claim 10 or 11 wherein the
wei ght percent of the aryl sulfonate radical fixed at 3pd&iveimbar 200 2 of a
| inear al kyl chain is between about 2 wei ght percent and about 23 wei ght
percent, and about 28 weight percent to about 50 wei ght percent of the

al kyl radicals are branched chain al kyl radicals. 14. The al kaline earth

al kyl aryl sul fonate of any one,of clains 10 to 13, wherein the isonerized

normal al ph?szotﬁéém %aﬁﬂaﬂéef&?@ sﬁﬁgﬁ%{ be @lind 8§35 1 h@Rerli C}K\%isglm:nﬁ%rcent

and at | eas 5 wel g percen |ns aré branche hai n. - 30
Novenber 2004 1ﬁonnﬁhapheid§laﬁn|hesaaalplmajnquﬂtafghousﬁtdabmuﬁvwigmpmmt14 -

wherein the isonerized. norpml al ha oIe n S an a tent of about O
to about 8 weig %P%%qn‘t"elgﬁa cef, [ 4003y d/\E(F ﬁ&peﬁ‘é‘?‘égﬁ @313158{& 60 wei ght

percent of the glhgefic-AShanSidHAnched chain olefins. 16. The al kaline earth
al kyl aryl sul fonate of any one of clains 10 to 15 wherein the aryl radical
I s benzyl, tonI or ortho-xylyl. 17. The al kaline earth al kyl aryl

sul fonat e of cI m,.1 e I I | kal i ne
earth al kyl éﬁyl “fagﬂ%?“é'i‘cﬂkyéaﬁ{} S(‘%ﬁ‘ge'%éf"f%?’} ong °ff%“¥$) 1S, N ‘Egﬁg al kyl
radi cal is derimdidalfis emd tolyl onenthozedlyl C20 t o C24 normal al pha ol efin. 19.

The al kaline earth al kyl aryl sul fonate of anyone of clains 10 to 18,
wherein said alkaline earth alkylaryl sulfonate has a nonoal kyl at e cont ent

of at | east 7‘V nb bricating
oi | conposi lll bn%g%%'b%f[? ﬁ&gﬁ‘ﬂf"&aﬂﬂ @gfénq% tﬁ?& Lé]a'geljel %grrlléad:baa‘lrl #h
al kylaryl sulfo L.havi ng a Base Nunber of at |east 250, where the aryl

radical is other than phenol, wherein the alkyl radical is derived from an
i somerized Cl4

18. The alkaline earth alkylary! sulfonate of any one of claims 10 to 17, wherein the alkyl

radical is derived from an isomerized Cy to Cyy normal alpha olefin.

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 per.ccnt 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 Basé Number of about 2 to about 60, where the aryl
| radicél 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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to C40 normal al pha olefin and wherein either (1) the weight percent of the
aryl sulfonate radical fixed at position 1 or 2 of a BOoneaembékddo4chain is
| ess than about 23, or (2) at |east 28 wei ght percent of the al kyl

radi cal s are branched chain alkyl radicals, or (3) both. 21. A lubricating
oi | conposition conprising a lubricating oil and an al kaline earth

al kyl aryl sul fonate having a Base Nunber of about 2 to about 60, where the

aryl radic i 19l: £l : i i i ved
froman i soé‘n%'r i%eghﬁ%t%g%gfgaﬁggh%? x\gﬁ%ﬁ{aﬁo{ﬂfeﬁ ‘ﬁﬂlé;%%l tfﬁ%&eféﬁlﬂpé&éﬁrﬁé? (1)
the wei ght perteaiyl eddidah &xed atlpositibh d va Ref ridearalky chau isbetyesi atiosh | or 2

of a linear alkyl <chain_is |le han  apqut . o ((2) at st 28, wei ght
percent of the éﬁ’l@fﬁi aboiH 28 & §n‘f g‘?%’r@t"?ﬁg‘ﬁ'@@ %%Qir él&%ﬁé@ W‘ﬁ’hﬁ%ﬁ%&w T (3)
both. -27 30 Novenber 2004 22. The lubricating oil conposition of claim20

or 21 wherein the weight percent of the aryl radical fixed at position |
or 2 of a | RheaThalbsitatmigailcompokitivmetclaiab2ior 2 Pwherni thovgichpperceriod t he

composi ti on-of Seansatepa el Frarar el L e et oy o7 '

sul fonate radi cglrubig@sbudd vt péreht hn@hbckit 28 waidht peaéntpdddydboghai n i s
bet ween about 2 wei ght percent and about 23 vvelglt percent, and about 28
e

wei ght percent 2®waightipersent teabyit Shweigbhperesnt pfithe alky) radicaly ase banghed
branched chain radicals. 24. The lubricating oil conposition of any one of
claims 20 to 23‘,’h%@ﬁ5’|a‘%'the i sonerized nornmal al pha ol efin has an al pha
content of |less than 15 wei ght percent, and at |east 25 wei ght percent of
the ol efins are branched chain olefins. 25. The |ubricatjng oil conposition
of claim 224, Thelwicasingoitcompasiserafpriyoeert ciass Hp 235 wheein B¢ B99HZHas an al pha

EATIL A TR T R e C L R

least 25 weight percent of the olefins are branched chain olefins.

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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branched chain olefins. 26. The lubricating oil conposition of any one of
clainse 20 to 25, wherein the aryl radical is benzyl, t30INdvember 2004

ortho-xylyl. 27. The lubricating oil conposition of claim26 wherein the
aryl radical is benzyl. 28. The lubricating oil conposition of anyone of

clainse 20 tqQ. .27 erein.the al.kyl. radi l. i ' r tsomeri zed
C20 to C24 ﬁgr nﬁ%”ﬁ%ﬁg%ﬁc@?ﬁ’oﬁ'ﬁo%@y‘?ﬁ? u r?%tg |’%¥§?Tafdggﬁﬁﬁlggﬁ¢ i on of any

one of claims 2GudtRrdSulfMas gk ity SikaideAalR AUSEFIulBhdty ipghel sul fonate
has a nonoal kyl at g&ggn?ent olf at(ﬁllq%ast 87% and"an |1 odi ne Nunber of |ess

than 1.0. 30 Novembesti®004 30. The lubricating oil conposition of anyone of
clains 20 to 29, wherein said alkaline earth- alkylaryl sulfonate is the
only alkaline earth al kylaryl sulfonate in the conposition. 31. A

concentr at e 3g0NMQI dohkdiratd @M pARRIgrdin @bot 0% W02k abdut 90 Wit% ¥f e akkalidd kal i ne
earth al kyl aryl sul fonate havi na@a Base Nunber of at |east 250, where the

aryl radical i sa dkylayhaulfonnterheringaase Numbreofkatieast 234 whare the agér i ved
froman isonerize 4 to.CAQ,N0 a_ol.ef j. rel ither (1)
t he wei ght per Eaediriﬁai:%foﬂf%glagr%/ “‘gu b%r%igﬁge ?lgﬁlie%g'{aal? ?gee%kgt@c}%gﬁ tion 1 or 2
of a linear alkydomegib&i 0,its Chi@itmahdphadlefid andBwhdkin(ehenl ) tiragdight8 wei ght
percent of the alkyl radicals are branched chain radic% bot h,

l's, 3
the bal ance of PHEeRIoH tearylspionate mdicahiixedda pasition | gL @ aiilnﬁ%#é)’éz)npat i ble

ot e alkall Abagar i ALHLAA o IR e DoRREAL By SRS 10

sul fonat e havi ngrecbridahed thaiibedicals, ab@Yboth, the balaneet ofib coneenteate béiag am y|

radical is other than phenol, wherein the alky] radical .is d,ﬁ ived from an
i someri zed Cl4 eeapkdiqust dilentgosmatiblesyifinthg 4 sasthaligylanybs {’%)ﬂet he wei ght
percent of the aryl sulfonate radical fixed at position 1 or 2 of a linear
al kyl chain is less than about 23, or (2) at |east 28 wei ght percent of
the al kyl r @@L c& soncentrate 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 tﬁe 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 concentfate 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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are branched chain radicals, or (3) both, the balance of the concentrate
being an organic liquid diluent conpatible with the al3dldvesmbealdlv

al kyl aryl sul fonate. 33. The concentrate of claim 31 or 32 wherein the
wei ght percent of the aryl radical fixed at position 1 or 2 of the alkyl

chainis be?lg?eﬂh@daﬂdéﬁua%omy&&bf@ﬁh@%B@ﬂﬁkmimﬁnegéd WeinglRbhRRERENt . and
the branched chain al kyl radicals are nethyl branched. 34. The concentrate

of claim 31 or 3aswhslpkd contdmeoMN@ithin pEiveRMt paterithadait Ydast B Hvéighat e radi cal
fixed at position 1 or, 2 of a linear, alkyl chain is between about 2 weight

Y.
percent -and abo®Eresnt afgheyefinsare prgnched chaigdeinses wei ght "percent to about
50 wei ght percent of the al kyl radicals are branched chain al kyl radicals.
30 Novenber 2004 35. The concentrate of any one of clainms 31 to 34, wherein
t he i sorneri3ed Thocomienabtploficlainefi®y hwherain tht lometiazed atvimadblpheskfihhan 15

wei ght percent, .and at, | east 25 wei ght ercent of the olefins are branched
chain ol efins. Waﬁ'ﬂﬂhac‘éﬂﬁ'ﬁeé‘ﬁt’g%hoé‘tgfo ?’HOQF wekght percen; and ahout Sbeight ed

normel al pha ol g,te}cem tbagoﬁgo%&e?@ﬁg&e&&%meo&eﬁ&% bpdnEﬁeda&%Hfolgﬁﬂéei ght

percent, and about 29 weight percent to about 60 wei ght percent of the
ol efins are branched chain olefins. 37. The concentrate of anyone of clains

31 to 36 wh in the aryl_radical .i | ,. t.ol .of. . ortho-xylyl. 38.
The concentgtqu co %3%10 Y%8€°&“W%t’ﬁ°§%§?fwmf‘h§&%‘é‘1mf‘§beﬂﬂﬁ1 ?]’.OPISQ. - The
concentrate of JpKeRGIRf claims 31 to 38, wherein the alkyl radical is

derived froman isonerized C20 to C24 normal al pha olefin. 40. The
concentrate of any one of clains 31 to 39, wherein said alkaline earth

al kyl aryl suljfonate has .a noa ate content..of .at | east 87% and an
| odi ne Nurrbeu’Jrg‘ 01%1"8%%“ %ﬁtﬁ(’?@?’é‘? 512%“?%&889’3@?&1?3&%@% nyone of clains 31
to 40, wherein the alkaline earth al kylaryl sul fonate

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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Is the only al kaline earth alkylaryl sulfonate i'n the conmposition. AN
ALKYLBENZENE FROM PRElI SOVERI SED NAO USABLE | N OB AND 360RvEbECNIE
Abstr.act of the Disclosure An al kylaryl conposition wherein the aryl

radi cal is other than phenol and wherein the alkyl radical is derived from
an isonerized Cl4 to C40 nornmal al pha olefin and wherein either (1) the
wei ght percent of the aryl radi,cal fixed at position 1 or 2 of a |inear _
al kyl chain is less than about 23, or (2) at |east 28 wei ght percent of the

al kyl radical s ar anbnarghegngRRENFROKYPRE 88b8Ek SsES NAS)udiny i s usef ul

for maki ng al kaline earth alkylaylanuldonaigsondat can be used as
| ubricating oil additives.

Abstract of the Disclosure

An alkylaryl composition wherein the aryl radical is other than phenol and wherein
the alkyl radipal is derived from an isomerized Cy4 to Csg normal alpha olefin and
wherein either (1) the weight percent of the aryl radical fixed at}msition lor2ofa
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 is useful for making alkaline
earth alkylaryl sulfonates that can be used as lubricating oil additives.
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