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1 LOW OVERBASED "ALKYLARYL SULFONATES BACKGROUND OF THE | NVENTI ON e ! gd
Sul f'onates, particularly calcium bariumor magnesi um over based sul f onat %
are widely used as additives for lubricating oils. The term "overbased” is
used to describe sul fonates containingian anmount of netal in excess of that
required to react with the sulfonic acid fromwhich the sulfonate is
obt ai ned. Frequent!|y, LOMe OVEESASERI ALK YT ARNYL SEIROMADESI ts carbonate, in
whi ch case the overbased sulfonate conS|sts of a col |l oi dal dispersion of

the nmetal carbonate in thBAg O ENBEMNant . These over based
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basicity neutra I'zes at Crank cases "of engl nes
during engar8evia§lgnséd syndditiues fcﬁxﬂdbt@daﬁﬁg ofl5." Thé @fm “Ouérbayedr Bsusad & general |y
obt ai ned from nonoal kyl ates_ of aromatics, the al kyl chain being either

br anched odesgtlbwgfmateacontsmmreawm ofieetsd ingxsesstafihat senuiied #9 tary | at es

f 20 b
ctome. v yansBoiepfai et YRGS el s En R R defn B o sai o Lo
be useful jnatdl Winitkefdlm: of-m%aﬁiéhﬁt@ NabAfcRERe MERRIREed SlfSnHe@onsBk ¢ ul ar

wei ght sulfonic acids (i.e., they have a nunber average nol ecul ar wei ght of
500 or hi gheoljoldﬂlwesplersgm oiithe metal cathenajtin thelnfietalisolfaxdtelss disgersaat.al kar yl

sul fonic a exampl e al k enzene sulfonlc aci d, t.ol uene

Sul font ¢ adhererempag SPurtes wbusuh A SRErat b o er gl B e heie

sul fonic ag Rt R sl B Gevl d gher al kyl
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hi gher al kyperaMmelnBrsducﬁmcmmmnds A lower nol ecul ar wei ght sulfonic acid
may al so be used. It is pref erably an al kyl aryl sul fonic acid _and nost
preferably a ni @K?@at@ﬁfaregémqrﬁt Iyt eptaiped Frpmanendalighates of stgmatigsptheiallfied al kyl
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wei ght sul B@®Misc acids are said to be those which are derived fromaromatic

al kyl at es prepg@»ﬁ@gp@g@hgﬁ%f&m 5L n@ab & BifohatBOHh Gld 5a R4 S
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useful in lubricants. The sulfonates are prepared from high molecular weight sulfonic

acids (i.e., they have a number average molecular weight of 500 or higher). The high
molecular weight sulfonic acids may be alkaryl sulfonic acids, for example alkyl
benzene sulfonic acid, alkyl toluene sulfonic acid or alkylxylene sulfonic acid. Itis
preferred that the sulfonic acid is a mixed sulfonic acid of C,; to C,, and higher alkyl
benzene or C,; to Cg, and higher alkyl xylene or C,; to Cg, and higher alkyl toluene
sulfonic acids.

A lower molecular weight sulfonic acid may also be used. It is preferably an
alkylaryl sulfonic acid and most preferably a mixture of C, to C,, and higher alkyl
substituted alkyl benzene or alkyl toluene or alkyl xylene sulfonic acid. It is preferred
that the lower molecular weight sulfonic acid has a number average molecular weight
of at least 300, preferably at least 350.

The preferred high molecular weight sulfonic acids and when present lower
molecular weight sulfonic acids are said to be those which are derived from aromatic
alkylates prepared from C,, C, or C, polyolefins such as polyethylene, polypropylene

or polynormal butene. It is also said to be possible to prepare straight chain lower




or polynormal butene. It is also said to be possible to prepare straight
chai n | ower 2 nol ecul ar weight sulfonic acids fromaromatic al kyl ates
prepared from strai ght chai n hydrocarbons such as |inear al pha-olefins.

U S. Patent No. 4,235,810, issued Novenper 25, 1980 to Osselet et al.,

di scl oses al kyl aromatics prepared by alkylation with a m xture of straight
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propyl ene are said to be the preferred branchied chain olefin. The alkyl
aromat i cs chydrécarkonssach asdinear alphd-olefines havi ng a Total Base Nunber of 300.
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of 400. The a Cc acl sed to prepared the sul fonate should

preferably have utS./Passt NbS34,2689,093) issued™March 31d 981 kyTirtilnad ¢1.al. Adikelogss
sul foni ¢ aci ds_ havi ng._a nol ecul ar wei &gt of between 300 and 700
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Total Base Nunber of from about to about 30, a dial kylate content of 0%
to about 25DsoRieng mayhealsry farithe dlsykssoup. on the examplesdheovemmsed sifknstes nor e,

Bt oroupt e ST BH oot 3B hed chai n al kyl oroup deri ved from a-
propyl ene ol i gones.s, Patent No. 4,387,033, issued June 7, 1983 to Lenack et al., discloses

highly basic calcium sulfonates having a Total Base Number of 400. The alkyl

sulfonic acid used to prepared the sulfonate should preferably have at least 18 carbon

atoms in the alkyl chain. Alkaryl sulfonic acids having a molecular weight of

between 300 and 700, e.g., between 400 and 500, such as alkyl benzene and alkyl

toluene sulfonic acids are said to be suitable. The alkyl group may be straight chain

or branched.

SUMMARY OF THE INVENTION

In accordance with the present invention, there is provided a low overbased

alkaline earth metal alkylaryl sulfonate having a Total Base Number of from about 2
to about 30, a dialkylate content of 0% to about 25% and a monoalkylate content of
about 75% to about 90% or more, wherein the alkylaryl moiety is alkyltoluene or
alkylbenzene in which the alkyl group is a C;;-C,, branched chain alkyl group derived
from a propylene oligomer.

The present invention also provides a lubricating oil containing a low
overbased alkaline earth metal alkylaryl suifonate having a Total Base Number of
from about 2 to about 30, a dialkylate content of 0% to about 25% and a monoalkylate

content of about 75% to about 90% or more, wherein the alkylaryl moiety is



The present invention also provides a lubricating oil containing a | ow

over based al kaline earth netal al kylaryl sulfonate having a Total Base
Nunber of from about 2 to about 30, a dial kylate content of 0% to about 25%
and a nonoal kyl ate content of about 75%to about 90% or nore, wherein the

al kylaryl noiety is 3 al kyltol uene or al kyl benzene in which the al kyl

group is a - ; ger r a
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oi | fornul alkydgrepgerived figin 4 propplen@pligommerpunt of a base oil of lubricating
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nmet al al kyl aryIc ﬁ‘ },ifs%gate having a Total Base Nunber of fromabout 2 to
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of at |east one foapirhiuid Rivi a TERIBALINAHBP T floph HbueRitgaboe30f 2 at | east
one viscosity index inprover.” The present invention further provides a

concentrate conpri slialgylatb oottefitrafi0% @ atwuyRi%%ntd @ mdenoatkyigie conterit of
conpati ble organic |iqujd diluen d abaqut fr 0.5 weight, %to 90 wei ght
% of a | ow overbas @go‘gﬂé% ﬁo@ogh{(ﬂ%{%e&quné@yﬁml n%?wg%%q(}é&ﬂﬁ?ﬂ% a
Tot al Base Nunber : dha C of 0%
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Invention is a (Ig}a t rH“’oqn afto 10 weight % of at least one oxidation inhibitor;

() from 0to 1 weight % of at least one foam inhibitor; and

(g) from 0 to 20 weight % of at least one viscosity index improver.

The present invention further provides a concentrate comprising about from
10 weight % to 90 weight % of a compatible organic liquid diluent and about from
0.5 weight % to 90 weight % of a low overbased alkaline earth metal alkylaryl
sulfonate having a Total Base Number of from about 2 to about 30, a dialkylate
content of 0% to about 25% and a monoalkylate content of about 75% to about 100%,
wherein the alkylaryl moiety is alkyltoluene or alkylbenzene in which the alkyl group
is a C,;-C,, branched chain alkyl group derived from a propylene oligomer.

Further provided in accordance with the present invention is a method of
producing a lubricating oil composition comprising blending the following
components together: |

(a) amajor amount of a base oil of lubricating viscosity;

(b) from 1 to 20 weight % of at least one ashless dispersant;

(c) from 5 to 20 weight % of a low overbased alkaline earth metal alkylaryl
sulfonate having a Total Base Number of from about 2 to about 30, a
dialkylate content of 0% to about 25% and a monoalkylate content of
about 75% to about 100%, wherein the alkylaryl moiety is alkyltoluene or



producing a lubricating oil conposition conprising blending the foll ow ng
conponents together: (a) a mmjor anount of a base oil of lubricating
viscosity; (b) froml1l to 20 weight % of at |east one ashl ess di spersant;
(c) fromb5 to 20 weight % of a | ow overybased al kaline earth netal

al kyl aryl sul fonate having a Total Base Number of from about 2 to about 30,
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over based al kyl aryl sul fgnat es of the_(gﬂrsesent i nvention are prepared from
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DETAILED DESCRIPTION OF THE INVENTION

The low overbased alkylaryl sulfonates of the present invention are prepared

from alkylates of benzene and toluene. The alkylates may be prepared by Friedel-
Crafts alkylation of the benzene or toluene using techniques known in the art.

The alkylates used to prepare the sulfonates of this invention are prepared
using a propylene oligomer for the alkyl group. The propylene oligomers useful for
this purpose have an average of about 15 to 21, preferably about 14 to 18, carbon
atoms. The oligomers have a low di-olefin content, i.e., they have a Bromine Number
of about 15 to about 25 mg/100g.

The synthesis of the alkyltoluene alkylate can be accomplished by the
alkylation of toluene with the propylene oligomer described below using a variety of
Lewis or Bronsted acid catalysts. Typical commercial catalysts include, but are not
limited to, phosphoric acid/kieselguhr, aluminum halides, boron trifluoride, antimony
chloride, stannis chloride, zinc chloride, onium poly(hydrogen fluoride), and
hydrogen fluoride. Other catalysts include solid acidic catalysts that have at least one
metal oxide, such as natural zeolites, synthetic zeolites, synthetic molecular sieves,
and clays.

The alkylation of toluene can produce a variety of products. These include,

but are not limited to, isomeric mono-alkylated toluenes, such as ortho-alkyltoluene,



of about 15 to about 25 ng/100g. The synthesis of the al kyltoluene al kyl ate
can be acconplished by the al kylation of toluene with the propyl ene

ol i goner described below using a variety of Lewis or Bronsted acid

catal ysts. Typical commercial catal ystssinclude, but are not limted to,
phosphori c aci d/ ki esel guhr, al um num hal i des, boron trifluoride, antinony

chloride, shanaliltohiens, ade padidieyltitae] Ceher@Rodiittsiahihdinel digtkylhieqor i de) ,

and hydrogen fluoride. Qher catalysts include solid acidic catalysts that
have at | edsd/o5pelystiyiatedielugac peadubts asd theinisemerse dhe peeferred tetusaei ¢

zeolites, syn tic nol. r,.Slev and clays., . The al kyl ati on of toluene
can prpduceax‘ghé}gﬁ %Ifeyw%l?ﬁgh@lgﬁ8f%epFa?°heeS§@gP?‘ltb‘?‘ﬁ¥}81fis'but are not limted to,

i soneric nono- al GyPetaBalysis bE@BYPefeteld Miihtcd tbliendplonhét Qb RN at it isO

net a- al kyl t ol uene, and para-al kyl tol uene. QO her products can include

di - al kyl at egmpoes¢def threeyedjtry/fractious whichenereferoaditothereimas Light Produetyrer s. The
preferred tol uene alkylate.is.o i C ords. a tabl e sul fonation

yi el ds. G_Ig%’%ﬁ E&O@dﬁfﬁgqusg’gg&&édaﬁ‘ et O&Eﬁj@%nﬁﬁgﬁiﬁ& “reveal s
that it is a%@é?ﬁ? ﬁﬁd%in@&%aﬂ%wo gﬁs! élﬁbﬂn%&%rdgﬁ'egﬁi E& witlBIHBtedtdier ei n
as Light Product, Heartcut Product,” and Heavi és Product. GLPC anal ysis of

t he t ol ueneopatdtingawich ths felbawing colmhmhndinsigineenyaonditio100 gas chr omat ogr aph

equi pped with an, FI.D flet ector operating with the follow ng colum and
i nst rument condiH"BFF?.“@IOM"@LW}W“BH-COI urm injection 15 mx 1.5 micron

Jabi 065 Veaabor s o) ORI ier 1 DoLector Lemerature
m nut es 75- 150[ elnjdctoraémperatudte?s0°@i nut e 150-250[err] C at 5.0 deg./m nute
Detector temperature 300°C
Helium carrier gas
Temperature program:
Hold at 75°C for 5 minutes
75-150°C at 7.5 deg./minute
150-250°C at 5.0 deg./minute
250-290°C at 2.0 deg/minute
Hold at 290°C for 25 minutes

The resulting chromatogram is analyzed in the following manner to determine

the percentage of Light, Heartcut, and Heavies distribution:

Percent Light Product content = Area of peaks eluting between 15.05 and 30
minutes/Area of peaks eluting between 15.05 and 80 minutes

Percent Heartcut Product content = Area of peaks eluting between 30.05 and
45 minutes/Area of peaks eluting between 15.05 and 80 minutes

Percent Heavies Product content = Area of peaks eluting between 45.05 and
80 minutes/Area of peaks eluting between 15.05 and 80 minutes



250-290[err]C at 2.0 deg/ mnute Hold at 290[err]C for 25 m nutes The
resulting chromatogramis analyzed in the foll ow ng manner to determ ne the
per centage of Light, Heartcut, and Heavies distribution: Percent Light
Product content = Area of peaks el uting between 15.05 and 30 m nutes/Area
of peaks eluting between 15.05 and 80 m nutes Percent Heartcut Product

content = Area Ofheféficfre® tolidrRRIBRIUVESMhRInation dortainHbOUE @IS Eighof peaks

el uting between 15.05 and 80 m nutes Percent Heavies Product content = Area

of peaks elRiedusg abentiEef0%FagcutRiodurt Andiabewy Al %4 Rdavizsdredust.ut i ng bet ween
15. 05 and 80 m nytes T referred tol uen | kyl af.es .of .this invention
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recordi ng the absorbancé IR spectrum o product as a filmon salt block

cel I s. The th&x65p2000 emt regiccaidgdotial. t Te i6@Aeridigifibatigreis chlcugidas and
plotted. The_.isoner distribution is calculated as follows: Percent ortho

i soner conti@Hews: Hei ght of peak at 705 cnjerr]/Sum of the peak hei ghts at
705 cnferr], 785cnferr], and 815 cnferr] Percent neta isomer content =

Hei ght of peak at 785 cnferr]/Sum of the peak heights at 705 cnferr],
785cnferr], and Btéent oitke isbrieetaretit =PHeight cfpeak acT0st enirt/SemHdditighpeakl peak at
815 cnferr]/Sum of the 7Deak _peight_F at 705 gnferr], 785cnferr], and 815
cnierr] The prefhsighigat 05 fahe 78590y, 208 8% chi s i nvention has an i soner

di stribution of about 25-35%ortho isoner, about 15-25% nmeta isoner and
about 40-55% para isoner. The al kyl ated benzene and tol uene used to prepare

the sul fonat es ofertdiit metdié6mbt wﬁtm&ﬂa%mfg@a& &r788RingMSurafof @equtak 300 to
about 315, preferably about 300 to about 30 They may conprise m xtures of

monoal kyl at es ankrightantGaSane’s 78%emligod 815 cm™

Percent para isomer content = Height of peak at 815 cm™/Sum of the peak
heights at 705 cm™, 785cm’™, and 815 cm™

The preferred toluene alkylate of this invention has an isomer distribution of
about 25-35% ortho isomer, about 15-25% meta isomer and about 40-55% para
isomer.

The alkylated benzene and toluene used to prepare the sulfonates of this
invention have a molecular weight of about 300 to about 315, preferably about 300 to
about 308. They may comprise mixtures of monoalkylates and dialkylates. As used
herein, the term “monoalkylate” refers to the fact that the alkylate contains only one
alkyl group derived from the propylene oligomers, and “dialkylate” refers to
compounds which have two alkyl groups derived from the propylene oligomers.
Neither of these terms is intended to refer to any other alkyl groups which may be on
the aromatic ring, such as the methyl group in toluene.

The alkylates used to prepare the sulfonates of this invention are preferably all
monoalkylates. However, mixtures of monoalkylates and dialkylates may be used.
When such mixtures are employed they generally contain about 75%, preferably about
85%, and more preferably about 90% to 100% monoalkylates, the balance, if any,
being dialkylates.



herein, the term "nonoal kyl ate"” refers to the fact that the al kyl ate
contains only one al kyl group derived fromthe propyl ene oligoners, and

"di al kyl ate" refers to conpounds which have two al kyl groups derived from
the propyl ene oligoners. Neither of thes@ terns is intended to refer to any
ot her al kyl groups which nmay be on the aromatic ring, such as the nethyl
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about 90% t¥ BV EonEL bacanalisl goupshe bal ance, if any, being dial kyl at es.
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W th an al kedrihngetehisiny fethalds kedwgin e Bads known in the art. The sul fonates

of this invention are overbased, i.e., they contain nore alkaline earth
netal than is neébesnlfanates of this inventioneare avérbased, istsi they cumdain moasze alkakinaler ed

(TR acEulR LB e el ol Rl P h Dot S RGN
equi val ent  @rbied Madriald @RheyEiVelateRNfe]g 160 TRkl BASL NudBer (MTaxr).hi gher

TBN nunbers reflect nore al kaline products”and therefore a greater
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readily determ ned JTM t est t had D664 of. ot equi,val ent net hods.
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sul fonates may be cal c
for an additive composition is readily determined by ASTM test method D664 or

other equivalent methods. The low overbased alkylaryl sulfonates of this invention
have Total Base Numbers from about 2 to about 30.

The alkaline earth metal used to form the sulfonates may be calcium, barium
or magnesium, with calcium being preferred.

It has been discovered that when the alkyltoluene sulfonate is the desired
product, the overbasing reaction can be conducted using water as the solvent.
Previously, a combination of water and an organic solvent, such as 2-ethylhexanol,
was employed. However, use of an organic solvent is more expensive than when
water is the only solvent, and also leads to waste disposal problems. It has now been
found that the reaction can be conducted using only water as the solvent, i.e., in the
absence of an organic solvent. Often, the overbasing reaction is conducted in the
presence of lubricating oil. For purposes of this disclosure, such oils are not
considered solvents for the overbasing reaction.

The present invention provides a lubricating oil composition containing the
low overbased alkaline earth alkylaryl sulfonates of this invention. It is possible for
the lubricating oil composition to also contain sulfonates other than those of this

invention, such as sulfonates in which the alkyl group in the alkylaryl moiety is linear.



or magnesium wth calciumbeing preferred. It has been di scovered that
when the al kyltoluene sulfonate is the desired product, the overbasing
reaction can be conducted using water as the solvent. Previously, a
conbi nati on of water and an organi c solvent, such as 2-ethyl hexanol, was
enpl oyed. However, use of an organic soBvent is nore expensive than when

water is trﬁov?@xl'e\f, Jﬁt é’ﬁﬁﬁﬁaetﬂxg%ilaéoignds%%%ﬁé’cdﬂ@ tFatéh §%veﬂfi%'x§6¥§- It

has now been foun at t eact1 on can be conducted using only water as
t he sol ventthan 5@%,of the dlkyl grogerin cheodlkylarybmgiety aredbvinohed chaik alkgls. t he
over basi ng reﬁ%}tion I's conducted in the presence of |ubricating oil. For

pur poses of Pre %b.llf}if%‘?}'%%%‘r Pug%ﬁé%iqféh%]b’lﬁﬁem%ﬂédﬁl HiFents for the
overbasind 58 FURMPEF RIS DML B0 AR SheBder C2L 0 01

conposi ti o containing t w over

sul fonat es of t hinsonerewbodinaent, the hibsicptixgseibileo hay arf dshleksidispersunt agd oi |
conposition to also contain sul fonates other than those of this invention,

such as sul zishdiebyldithiophosphate: dngnpiper erbadiment, thedubricejing pi}alsediasey i s

B X T

noi ety are ReansdRlacRa0he diitives Whithiateprestht i the &imaktieh ifdluddb % of the
al kyl s are branched, and still nore preferably, essentially all (i.e.

95- 100%) * of rushighibiiters, foam mbihiters; kenosiominbibitorsyimetsl deantivatonss ppudpaietat i ng oi |
al so has an,ashl ess dj.spefsant and a.zipc,dialkyldithiophosphate. In

anot her enb%?ﬂrffé?@?’ aflhédpxll‘{?ﬂfsr 8%‘?? H%ne&; bpgtpgrl)w?}?éﬂ%%gﬁﬁ\é@nf sel'ected from
the group consi sifgpdskifiEailRl the RAIRMIES addiAonPonERE 3k &aplifehEk Met al

salicylates. O her additives which may be present in the fornul ation
i ncl ude r ustompdriebistthatsan be fawvorabily binployed incwmbition witththb iovenbssedpret al

deactivators our poi epressants, apti-oxidants, and a variety of other
wet T known abrafberksat o gt eraq%w?§3?$§9pfilﬁereﬁmt|lﬁwnﬁgnadditive conponent s
exenplify the copgone : b %mh]?)[ | olagc) ion with
t he overbased, apiayl b%@%&ga%ts&gﬁfyﬁy%%%ﬁgmsﬂuﬁl ona e@gkg?@f’ﬁoe pragigent

i nvention (&ylfonatebpind|dvietbaskal 2liglates.: over based sul furized al kyl phenat es,

over based
- (2)  Ashless dispersants: alkenyl succinimides, alkenyl succinimides
modified with other organic compounds, and alkenyl succinimides modified with
boric acid, alkenyl succinic ester.
(3)  Oxidation inhibitors
1) Phenol type phenolic) oxidation inhibitors: 4,4'-methylenebis
(2,6-di-tert—butylphenol),.4,4'-bis(2,6-di—tert—buty1phenol), 4,4'-bis(2-methyl-6-tert-
butylphenol), 2,2'-(methylenebis(4-methyl-6-tert-butyl-phenol), 4,4’-butylideh€5is(3-
methyl-6-tert-butylphenol), 4,4'-isopropylidenebis(2,6-di-tert-butylphenol), 2,2'—
methylenebis(4-methyl-6-nonylphenol), 2,2'-isobutylidene-bis(4,6-dimethylphenol),
2,2'-methylencbis(4-methyl-6-cyclohexylphenol), 2,6-di-tert-butyl-4-methylphenol,
2,6-di-tert-butyl-4-ethylphenol, 2,4-dimethyl-6-tert-butyl-phenol, 2,6-di-tert-I-
dimethylamino-p-cresol, 2,6-di-tert-4-(N.N' dimethylaminomethylphenol), 4,4'-
thiobis(2-methyl-6-tert-butylphenol), 2,2'-thiobis(4-methyl-6-tert-butylphenol), bis(3-
methyl-4-hydroxy-5-tert-butylbenzyl)-sulfide, and bis (3,5-di-tert-butyl-4-
hydroxybenzyl). .
2) Diphenylamine type oxidation inhibitor: alkylated
diphenylamine, phenyl-I-naphthylamine, and alkylated I-naphthylamine.



- sul fonates, and overbased salicylates. (2) Ashl ess di spersants: al kenyl
succi-ni m des, al kenyl succinimdes nodified with other organi c conpounds,
and al kenyl succinimdes nodified with boric acid, alkenyl succinic ester.

(3) Oxidation inhibitors 1) Phenol type phenolic) oxidation

inhibitors: 4,4 -methylenebis (2,6-di-tert-butyl phenol),

44 bls(26d|-tert ut yl enol ),
- (et hyl enebi s( 4- %et hy({?@x%f‘({i'g%qt nf’e&fiftmgﬁg%gﬂﬁ% Q‘%ﬁ‘g??%?ﬁ%#@ { 3-

n‘et hyl - 6- t emd-nihylepsbin@ibutyldithiocarbamate).

4, 4" -i sopropyli ?@?Eb'ﬁ‘és%p@“d' -t t}?‘g Xge'%ts?ml ), 2,2'-
nmet hyl enebi s( 4- hyl 3
2,2' -isobutylidene- blrr§(4 61‘191'1131?1% h‘&&g{lﬁ% ne ?l.grface active agents:

2, 2' -met hyl enebi s(4- net hyl - 6- cycl ohie eno
, 6-di -ter tpdbymwbﬂxylatmeﬂahxylpdﬂmmqu&yeﬂglenbmghebaﬂbyhellbﬂwrmdlmqanene
4- di et hyl - ert but yl - phenol 6-di-tert-I1- dinmethylam no-p-cresol,

,6-di-ter tnow epyl e&}%tq%xwmhadﬁ%pﬁw&ﬁ@ﬂcﬂﬂyer nplnoxyethylene octyl stearyl

hi obi s( 2- t
R A A —
net hyl - 4- hyslgosyethylone solbitoy inbac-olaje; and lfmlglethy]aﬁdglybsl rﬁ&a&leﬁte tert-butyl -

hydr oxybenzyl) . 2) D phenyl am ne type oxi dation inhibitor: alkylat ed
di phenyl ani ne, phenyl 2) - naBHieR§ERoUNdS: epgicapidangatier| fatheatidshy | ani ne. 9

3 Q h t d
%) iyt o 5 BByt AR R Sy s ofd el SOURORRE =), o
agents) 1) acid,Wani0eirboR@ic/Ridatd v a6h ﬂwd ﬂ@@l@cddd\/ﬁxoaﬂﬁiﬁcfester

pol yoxyet hyl ene | auryl ether, pol yoxyethyl ene hlg@er al cohol et her,

pol yoxyet hyl ene €dny| Prewisifies: wédltlop@rws/efaﬂyyle obenq pthhilensaxids, her |
| th | t,h | eyl eth
ol oxyet nyPEney e S0 e B R SRR SIE cor b tol
nono- ol eat e, and(dqol YEkﬁMhéﬁﬁsﬁiré’ﬁgﬂntd“@EP%Eﬁ@? :@incAialkyldidhibphosPERARAIS

stearic acid and other fatty acids, dicarboxilic acids, netal soaps, fatty
aci d am ne PAP;primantalkyldmpe & secboddea\@}k)duwabmud:ﬁmzed oﬂs diphenyl sulfide,

methyl trichlorostearate, chlorinated naphthalene, benzyl iodide,

2
2,
2
t

fluoroalkylpolysiloxane, and lead naphthenate.

(7)  Friction modifiers: fatty alcohol, fatty acid, amine, borated ester, and
other esters

(8)  Multifunctional additives: sulfurized oxymolybdenum dithiocarbamate,
sulfurized oxymolybdenum organo phosphoro dithioate, oxymolybdenum
monoglyceride, oxymolybdenum diethylate amide, amine-molybdenum complex
compound, and sulfur-containing molybdenum complex compound

(9)  Viscosity index improvers: polymethacrylate type polymers, ethylene-
propylene copolymers, styrene-isoprene copolymers, hydrated styrene-isoprene
copolymers, polyisobutylene, and dispersant type viscosity index improvers.

(10)  Pour point depressants: polymethyl methacrylate

The low overbased sulfonates of this invention are useful for imparting
detergency and dispersancy properties to the lubricating oil. They provide lubricating
compositions that have good coefficients of friction, are compatible with other

additives, particularly sulfonates and phenates, do not cause the lubricating



acid, partial carboxylic acid ester of polyhydric al cohol, and phosphoric
ester. (5) Demul sifiers: addition product of alkyl phenol and

et hyl eneoxi de, pol oxyet hyl ene al kyl ether, and pol yoxyet hyl ene sorbitane
ester. (6) Extreme pressure agents (EP. agents): zinc

di al kyl di t hi ophosphate (Zn- DTP, prinarkoalkyl type & secondary al kyl

type), sulfegmgRgiod thskindh hvﬁgéfbﬂf‘ap Siohek chisk & SH828bE
chl ori nat ed napht hal ene,n’ benzyl io |rJe, Icu’oroal ﬁy spo ys;h?’oxang,6 and | ead
napht henat eoxifatjve stdbility; arsiaffindigbodrust protdctign.al cohol , fatty acid, ani ne,

borated ester, apd other esters.(8 Mul tifupctignal additiyes: sulfurized
oxynol ybdenum di %"853}% R Iiui’é?ﬂngsu Fh%"’é‘&?“&i?%? 9@%’3’(?&?{?%‘6&%%8}%’% hor o

di thioate, gyolxBe Hfi’ﬁé'&%?m%é{@@&ir%gs ﬁeﬁmhv@.gymmo@t SMHX't hﬁ ami de,

am ne- nol ybdenum conpl ex conpound, ard sul fur-contai ning nol ybdenum conpl ex
conpound ( Yjubricafitcomposision,althzughngrefeyably froppdbone1 Yiao 2§adfhe yate pol yner s,

et hyl ene- propyl ene copol yners, styrene-isoprene copolyners, hydrated

styr ene- i soPPEREtCoppPSitaR-Such drbricating pif cemBositions age Ysdulia e eronicass scosity

i ndex inpro . r _point depressants: pol t hyl , net.hacryl ate The
o aver baosbitincddkombitionfiolte, SERTS 33AME en PR diklel BREIACT Y
det er gency RitthdnSpREaRBEarHeapp Ahiyesh-foad bieoffibid, edilroad) ratural ghbexd provi de

| ubri cating conpositions that have good coefficients of friction, are
conpati bl e WariRe.cupless Waek pistpaand plewmt speed enosshead; Theharedsanstfighienat es, do

not cause the,lubricatin 10 conposition to skin, have good water
t ol er ance, ggkﬁglfc %Pé’ﬁé’%“‘gﬁam ng, have good oxidative stability, and afford

good rust prot ectrhefubridheny &Mﬁ?&@tidﬂbdn%ilﬁ@d‘irﬁa mehdddTaedbastg B1&

al kyl benzene or al kyl toluene sulfonates of alkaline earth nmetals ranges
from about 6lugge depodits/matiethdrbof decedasing pistaradepositaypobothi on, al t hough

Ubr i cat i hg of | SORBLRER RS L SRSk ST e IRsA DG GE Oun s nal
conbusti on ggiAGingH! G mafigBRROMultfers B CatABYiN a5 Skp £B8b ) §ding
viscosity index (VI) improvers. Typical VI improvers are polyalkyl methacrylates,
ethylene-propylene copolymers, styrene-diene copolymers, and the like. So-called
dispersant VI improvers, which exhibit dispersant properties as well as VI modifying
properties, can also be used in such formulations.

The oil of lubricating viscosity used in such compositions may be mineral oil
or synthetic oils of viscosity suitable for use in the crankcase of an internal
combustion engine, such as gasoline engines and diesel engines, including passenger
car, heavy duty on-road and off-road, railroad, natural gas and marine, such as trunk
piston and slow speed crosshead. Crankcase lubricating oils ordinarily have a
viscosity of about 1300 cSt 0°F to 24 ¢St at 210°F (99°C). The lubricating oils may be
derived from synthetic or natural sources. Mineral oil for use as the base oil in this
invention includes paraffinic, naphthenic and other oils that are ordinarily used in
lubricating oil compositions. Synthetic oils include both hydrocarbon synthetic oils
and synthetic esters. Useful synthetic hydrocarbon oils include liquid polymers of
alpha olefins having the proper viscosity. Especially useful are the hydrogenated
liquid oligomers of C, to C,, alpha olefins such as 1-decene trimer. Likewise, alkyl
benzenes of proper viscosity, such as didodecyl benzene, can be used. Useful

synthetic esters include the esters of both monocarboxylic acids and polycarboxylic



-1 ncludi ng passenger car, heavy duty on-road and off-road, railroad, natural
gas and marine, such as trunk piston and sl ow speed crosshead. They are

al so useful in hydraulic applications. The lubricating oil conposition can
be used in a nmethod of decreasing blacklﬁludge deposits, a nethod of
decreasi ng piston deposits, or both. Such lubricating oil conpositions

enpl oy a fiavids)eswellas mdabhytloRy) Alkandié £idl pEIyO10 T ypidad btangplednatt didpdasia
Mul tigrade | ybricating oils are prepared by adding viscosity index t&VI)
€

i mprovers. adipatedentaenytiriebigtpeapsgate, dblyesiaxyhedipater dilayndsebacate and
hyl - | ne- di . l i ke.
So- tal 1 ol e SORpIERfen fitpRiod Hioh ERuith SPRoRPRAY AERDAM bl 11T, o

vel | as VI et bvd ditydforp allkah6ls ca® albo Bk asedpe used in such fornul ations. The
oi |l of lubricati n? viscosity used in such conmpositions may be mneral oil

or synthetic oi | Blesfls of minssal ojls suith sypthetie oils are alsornsefud For gnamplscbletdsan

| nctudi ng. pabkBhders BIDageadst ufpeORR st aShb I 10 SORRI O ES RindS ot L a
gas and mar ;Res arsekd3]a 1ibritaknpb bade, and sl ow speed crosshead. Crankcase
| ubricating oils ordinarily have a viscosity of about 1300 cSt O[err]F to

24 ¢St at 210[ er H ¢ne( 9eadim$i@) a hiblieatingywil campasioni weuldeynteim deri ved from
synthetic or natur sources. M neral. OH&‘ f.or. use as the base oil in this

i nvention incl udesagﬁ)a'f‘g?aﬂ‘?rrﬁ‘%qunﬁgg‘mw&ﬂ bOEANGIREPSIE| s that are
ordinarily used in | [ i RIRQe ! -di tic oils include
bot h hydrocarbon sy@?%@ﬁ?ﬁ??g%aanf&?synt hlg:aihlgg%s%l rgg.aﬁﬁsef ul synthetic

hydr ocar bon oil s i ng) fide 1%qo40%oef] thermixtuefof alkyh aryd selforasesivdalkaiing he proper
viscosity. Especially useful are the hydrogenated |iquid oligoners of
Cerr] to Jerr] al$fl ometalyel theeresery 1AveaBemne trimer. Li kewi se, al kyl

benzenes of proper qé'z%%bbg‘,ﬁ)&é%?ﬁofa&l%fgﬁgﬁy%%ipﬁgé}gdégha@an be used.

Useful synthetic esters |Inc e es carboxylic acids and

pol ycar boxyl i c 1%) Fohtle.0%AD 108 bf #ded¥POVsddMon ighikasgl s and pol yol s.
Typi cal exanples are di dode?(:)ll adi pate, pentaerythritol tetracaproate,
di - 2- et hyl hexyl adi{fhfiom &0Vaioriih oétdeast enafeam inhibitoka@ndConpl ex esters

prepared from m xt u(rg():‘\%ro(r)r]; 0.0%'% ﬁ)l%jo{j aitt(igars O \lriLc?osx Cgrgdsexellrrﬁgrover.

Additive concentrates are also included within the scope of this invention. The
concentrates of this invention comprise the alkylbenzene or alkyltoluene sulfonates of
alkaline earth metals of the present invention, with at least one of the additives
disclosed above. Typically, the concentrates contain sufficient organic diluent to make
them easy to handle during shipping and storage.

From 10% to 90% of the concentrate is organic diluent. From 0.5% to 90% of
concentrate is the alkylbenzene or alkyltoluene sulfonates of alkaline earth metals of
the present invention. The remainder of the concentrate consists of other additives.

Suitable organic diluents which can be used include for example, solvent
refined 100N, i.e., Cit-Con 100N, and hydrotreated 100N, i.e., RLOP 100N, and the
like. The organic diluent preferably has a viscosity of from about 1 to about 20 cSt at

100°C.

Below are representative examples of additive packages that can be used ina
variety of applications. These representative examples employ the alkylbenzene or

alkyltoluene sulfonates of alkaline earth metals of the present invention (listed simply

as "Sulfonate™). The following weight percents are based on the amount of active



nono and di hydroxy al kanols can al so be used. Blends of mneral oils with
synthetic oils are also useful. For exanple, blends of 10%to 25%
hydrogenated 1-trinmer with 75%to 90% 150 SUS (100[err]F) mneral oil gives
an excellent lubricating oil base. In one enbodinent, a lubricating oil
conposition would contain (a) a najor &&ount of an oil of lubricating
viscosity; Chhpbheh vl hath%Pf’a{eoeéss%lil R ARhe o8, TR RRImPles BRI ;18Vded f62) from
1% to 40% of tﬁe mxture of alkyl aryl sulfonates of alkaline earth netals
of the presdhstiatebepresent ifvntion,dmt thep 296 nas irgended talimitdst one zi nc

di t hi ophosphat e; ag_gg(é.ro 0.0%¢t0 10% of at | east one oxidation inhibitor;
(f) from 0. 6% t Margedtiesd Epgine Oilsne f oam i nhibitor; and (g) from0.0%to
20% of at |east one viscosity index inprover. Additive concentrates are

al so included within the scope of this invention. The concentrates of_ 1his
i nvention conprilye $\*\@°’&‘F%yl benzene or al kyl tol uene sul fonates of al%dP i ne
earth netals of the P ion, with at | east one of the additsyes
di scl osed above. Tygﬁ@gﬁ%i?ﬁt%éﬁg%ncent rates contain sufficient orgatnS:o/}é

di luent to nmeke theQilefivbricatin@nidtesitgur i ng shi ppi ng and storage. Fr@30%4.0%
to 90% of the concentrate is organic diluent. FromO0.5%to 90% of
concentrate is the al kyl benzene or al kyltol uene sul fonates of al kali ne
earth netal s of syhegpfesent i nvention. The remainder of the concentrggg
consists of other additives. Suitable organic diluents which can be used

i ncl ude for exanpl e AlkenlylarciniroidenshiessOlidgersane. , Cit-Con 100N, and 5%
hydrotreated 100N, i.e... RLOP 100N, .and the |ike. The organic dilue
preferably has a vi SEbGRFGHNE VEROSI®out 1 to about 20 cSt at 100[ep$q(y€:.
Bel ow are representative exanples of additive packages that can be used in
a variety of applications. These representative exanples enploy the

al kyl benzene or 3l kphifenadiene sul fonates of alkaline earth netals of ¢4ra

present invention (ki ' "Sul fonate"). The follow ng wei ghi
percents are based ?#ﬁ{faﬁgam% r%fs active %

Alkenyl succinimide ashless dispersant 5%

Oil of lubricating viscosity 30%

4) Sulfonate 65%
Phenol type oxidation inhibitor 10%

Qil of lubricating viscosity 25%

j 5)  Sulfonate 55%
Alkylated diphenylamine-type oxidation inhibitor 15%

Oil of lubricating viscosity 30%

6) Sulfonate 65%
Phenol-type oxidation inhibitor 5%
Alkylated diphenylamine-type oxidation inhibitor 5%

Oil of lubricating viscosity 25%



12 conponent, with neither process oil nor diluent oil. These exanples are

provided to illustrate the present invention, but they are not intended to
limt it. 1. Mrine Diesel Engine Qls 1) Sulfonate
65% Primary al kyl Zn-DTP 13 5% Q| of
| ubricating viscosity 30% 2) Sul fonate
65% Al kenyl sucg) ni guMénatshl ess di spersant 5% CGydoyof
| ubricating viscosity 30% 3) Sul fonate
60% Primary al kyl ZBomapy alkyl Zn-DTP 5% Al ¥ény|
succi ni m de ashl esspdi spersant.. .. . ... 5% Q| of lubricatjng
Vi scosity PHeno?—?ype oxidation mlnbxt%ro% 4) sulfonate gﬁ:
65% Phenol type oxi catdfaabricaingvisebsity 10% Gahogof
| ubricating viscosity 25%5) Sul fonate
55% Al kyl at ed di phenyl am ne-type oxidation inhibitor 15% Q| of
| ubricating visgesi kyf 30% 6) Sul fonat egno
65% Phenol -t ype in at ?%artlei nhi bi t or 5% 60%
Al kyl at ed di phenyl arlkeyl ypeinimiddaishiess disgrdint or 5% O 1 of 5%
| ubricating viscosit . . .. ..25% 13 7) Sulfonate
60% Pri mary al kyl Zﬁxlmlpted diphenylamine-type oxidation inhibitor 5% 10%
Phenol -t ype oxidati Palate) : . 5% Qi |
| ubri cating viscosi t%yl 6ﬂm)x%attl?1% viscosity 30% %%

9)  Sulfonate 55%

Other additives 25%

Primary alkyl Zn-DTP
Alkenyl succinic ester ashless dispersant
Phenol-type oxidation inhibitor
Alkylated diphenylamine-type oxidation inhibitor
Oil of lubricating viscosity 30%
II.  Motor Car Engine Oils

1)  Sulfonate 25%
Alkenyl succinimide ashless dispersant 35%
Primary alkyl Zn-DTP 10%
Oil of lubricating viscosity 30%

2)  Sulfonate 20%
Alkenyl succinimide ashless dispersant 40%
Secondary alkyl Zn-DTP 5%
Dithiocarbamate type oxidation inhibitor 5%

Oil of lubricating viscosity 30%



8) Sulfonate

succi ni m de ashl ess di spersant

di phenyl am ne-type oxi dation i nhibitor
Vi scosity

25% 9)
55% Ot her additives 14

al kyl zZn-DTP Al J’(fg?é‘%ﬁ%f"' nic ester ashl ess di spersant Phenol -type )

oxi dation inhi bt at ed di phenyl anm ne-type

| ubricating viscosiAlkenyl succinimide ashless dispersant
Engine Gls 1) Sulfonate

25% Al kenyl succi ni$ecendary plkabZn-dd¥Bher sant

al kyl zn-DTP et tgtns
vi s>cl osity Phenol type oxidation inhibitor 30% 2)

20% Al kenyl succi ni gi1&€ ndtRh@HSvidaRer sant
Secondary al kyl Zn-DTP

Di t hi ocarbanmate type oxidation inhibitor

| ubricating visgpsi
20% Al kenyl succ?ni ?nm 0enafaeshl ess di spersant
Secondary al kyl Zn- Rlienyl succinimide ashless dispersant

oxi dati on i nhibitor
viscosity Secondary alkyl Zn-DTP 35% 4)

20% Al kenyl succi ni pifle ashleas s SREKIA Ysent

Oil of lubricating viscosity

5) Sulfonate

Succinimide ashless dispersant
Secondary alkyl Zn-DTP
Molybdenum-containing anti-wear agent

Oil of lubricating viscosity

6) Sulfonate
Alkenyl succinimide ashless dispersant
Other additives

Primary alkyl Zn-DTP

Secondary alkyl Zn-DTP

60% Al kenyl
5% Al kyl at ed
10% Q| of lubricating

Sul f onat e

25% Pri mary

%G1 of

3a%

35% PV4 mary
10% Q| of Iubrigajgi ng

oxi dation inhibitor

30% 1 1. Mot or

Sul f onat e

40%35%

5%
5% QO |
14 3)

of

Sulgbpnat e
35%

5% Phers®Ps t ype
| ubri cati
ubri.ca HggA)

30% s,

30%

5% O | of
Sul f onat e

40%

20%
30%
5%
5%
40%

20%
30%
10%

Alkylated diphenylamine-type oxidation inhibitor

Dithiocarbamate type anti-wear agent

Oil of lubricating viscosity

40%



Secondary al kyl Zn-DTP 5%

Dt hi ocarbamate type anti-wear agent 5% O | of

| ubricating viscosity 40% 5) Sul fonate
20% Succi ni m de ashl ess di spersant 15 30%
Secondary al kyl Zn-DTP 5%

Mol ybdenum cont g ni Sglfaiitd - wear agent 5% O | @i,

| ubricating viscosit . 40% 6) Sul fonate
20% Al kenyl succi ni ﬁﬂyﬂéﬁéaé@lm’@%s di sper sant 30% ®%her
addi tives 10% Primary al kyl

Zn- DTP Secondary al kyl %QWWKWQ?%M%’MWI am ne-type oxidation

i nhi bitor Dithiocarbam ant.d ’ nt G| of lubricating viscosity
40% 15 7) Sul f onat oABedBPapRbyHRRE-

60% Ot her additives oxidation inhibitor 10% Phenol
type oxi dation inhibi tob,’ﬂﬁgyl at ed di phenyl am ne-type oxi dati on inhibitor

Di t hi ocar bamate type anPiipEdPamgletyPaaivearragent Bor on- contai ning friction

nodifier Ol of lubricaf { SCOSity 30% 1 11.
Hydraulic O ls 1) Sul foh@tglesmé
20% Primary al kyl Zn- DTBoron-containing friction modifier 50%

Oil of lubricating viscosity 30%

1. Hydraulic Qils

1)  Sulfonate 20%
Primary alkyl Zn-DTP 50%
Other addtives 25%

Phenol type oxidation inhibitor
Phosphorous-containing extreme pressure agent
Triazol type corrosion inhibitor

Demulsifier

Nonionic anti-rust agent

Oil of lubricating viscosity 5%
2)  Sulfonate 10%
Primary alkyl Zn-DTP 40%
Other addtives 47%

Phenol type oxidation inhibitor
Sulfur-containing extreme pressure agent
Triazol type corrosion inhibitor
Demulsifier

Nonionic anti-rust agent

Oil of lubricating viscosity 3%



O her addtives 25% Phenol type
oxi dati on inhibitor Phosphorous-containing extrene pressure agent Triazol
type corrosion inhibitor Demul sifier Nonionic anti-rust agent O of

| ubricating viscosity 16 5% 2) Sulfonate

10% Primary al kyl Zn-DTP 40% O her
addti ves " 3)  Sulfonate 47% Phenol typejge,
oxi dation inhibi t)or ??ur-cont ai ni ng extrene pressure agent Triazol type
corrosion inhi bitor Phesphosousicentaliing extremepressuraisgenagent O | of | ubr4@4ti ng
Vi scosi t e . 3% 16 3) Sulfonate

10% Phos%hor ous- conERERRIAYPeLxidatiop hibiter r ¢ agent 40% PhEHGI
type oxidation inhi : 15% Ot her addtiv

25% Di phenyl am ne t)%%af)agfigg?si on inhibitor Sulfur-containing ext rerre%;%
pressure agent Triazol Dyplenghntinsiyps okidatidi inbibifognul sifier Nonionic
anti-rust agent Q1 of l|lupricating viscosity

10% 4) Sul fonate Sulfur-containing extreme pressure agent 20%
Phosphor ous- cont ai ni ng %%qq;péogo%% H’%e{nﬁgﬁonrt 30%
Demulsifier

Nonionic anti-rust agent

Oil of lubricating viscosity 10%
4)  Sulfonate 20%
Phosphorous-containing extreme pressure agent 30%
Other addtives 45%

Diphenylamine type oxidation inhibitor
Sulfur-containing extreme pressure agent
Triazol type corrosion inhibitor
Demulsifier
Nonionic anti-rust agent
Qil of lubricating viscosity 5%

IV. Transmission Hydraulic Fluids

1)  Sulfonate _ 35%
Primary alkyl Zn-DTP 20%
Polyol type friction modifier 20%
Sulfur-containing extreme pressure agent 5%

Oil of lubricating viscosity 20%



O her addtives 45%
D phenyl am ne type oxidation inhibitor Sulfur-containing extrene pressure
agent Triazol type corrosion inhibitor Demulsifier Nonionic anti-rust agent

Q| of lubricating viscosity 17 5% | V.

Transm ssion Hydraulic Fluids 1) Sulfonate

35% Primary al kg) ZSulidkidte 20% Rgioy ol
type friction nodifier 20% Sul f ur - cont ai ni ng
extrene pressure agBmmary alkyl Zn-DTP 5% Q| of lubricating viscddty
20% 17 2) Sul f onat, -y .

40% Prinary al kyl ZATHfiefype friction modifier 15% AR e
type friction nodi f §&fur-containing extreme pressure agent 15% Sul f ur - cont gjopi ng
extrenme pressure agent 50/%0 | of lubricating viscosity
25% 3) Sul fonate Oil of lubricating viscosity W%
Primary al kyl Zn-DTP 20% Ot her

addti ves 30% Al kenyl

succi ni mi de ashBgssSdlifsees sant Ami de type friction nodifier Ester tyj¥e
friction nodifier Phasphorous, Sulfur-containing extrene pressure agent Q|
of |ubricating viscbgmapy alkyl Zn-DTP 20% 4)  Sul f offife

35% Primary al kyl  ZpyDIP jatives 15% 300,
Alkenyl succinimide ashless dispex;sant
Amide type friction modifier
Ester type friction modifier

Phosphorous, Sulfur-containing extreme pressure agent

Oil of lubricating viscosity 20%
4) Sulfonate 35%
Primary alkyl Zn-DTP 15%
Other addtives 25%

Polyol type friction modifier
Amide type friction modifier
Phosphorous, Sulfur-containing extreme pressure agent

Oil of lubricating viscosity 25%

In one embodiment, a lubricating oil composition is produced by blending a
mixture of:

(a) amajor portion of an oil of lubricating viscosity,

(b) from 1% to 40% of sulfonates of this invention,

(c) from 0.05% to 5% of a zinc dialkyldithiophosphate, and

(d) from 1% to 25% of an alkenyl succinimide ashless dispersant.
The lubricating oil composition produced by that method might have a slightly

different composition than the initial mixture, because the components may interact.



O her addtives 25% Pol yol type
friction nodifier Amde type friction nodifier Phosphorous,

Sul fur-containing extrene pressure agent O | of lubricating viscosity

25% I n one enbodi nent, a lubricating oiligconposition is produced by

bl ending a m xture of: (a) a major portion of an oil of lubricating
viscosity, ( fdBhddls b BOBL {Haiberded @8 kbPinatiéns off  om
0.05% to 5% (t;%heaéom nc&é{%gﬁy iﬁﬁdggklﬁﬁoggﬁ{gfg?@%agd (d) from1l%to 25% of an
al kenyl succicompodentashl ess di spersant. The lubricating oil conposition

produced by that nethod nm ght,_have a slightly different copposjtjon than
the initial mixturBheiBeetieagvillibe fe@%&%@%&@%fo{lﬂw&féﬁ@ es, Walch et
conponents ¢ ' and. Cah: nde Rkgaf i ons
of component 2ot e RO Sl OB aiRis s WhiRGn P ESRRR, B AEPRLARY
exanpl es, whiilllisteé thePrésentiavértion] Bey reafdt e oo iménibodi ments. Wil e the
Exanpl es are provided to illustrate the present invention, they are not
intended to limt it. Exanple 1 Synt heExample Benzene Al kyl ate An

al Kyl benzene i s prepared using benzenenal ef i lar ratio of 4:1. In a
stirred vessel, 40.88 m/m nut e%ﬂﬁﬁg%i%m&%ner havi ng an average
nol ecul ar wei ght OAn%ﬁ&ibe%ée&Cisﬁieﬁﬂ@ea%&igéqueh@éﬁmmanrﬁé@%.om:mrnra nut e

of hydrofluoric acid are added. The residence tinme in the vessel is 5 75
m nutes at 38§tired]vEsselHO.§8aliminuteofa pudpyiene oligimerddving aa ayerage molegilare t he

bengeney . ThovBERkah 20pRas Aninginsysanizne wrd B ree T efrdlites by
SUri ppi 1. LOyes JI0liACH! Pho MEiiBhle (Bhdi BL Sedekiif 5:75ahtutRbesdRYI g an al ky!

group of 13 or tTewer carbon atons) 1s renoved by
The resulting product is placed in a settler where the HF (lower phase) is

separated from the organic phase (alkylate and benzene). The organic phase is
removed and the benzene is eliminated by stripping. Lower molecular weight alkylate
(i.e., alkylate having an alkyl group of 13 or fewer carbon atoms) is removed by
distillation.
Gas chromatography indicates that the alkyléte product after stripping the
benzene contains:
Alkylbenzene (C,-C,, alkyl) 33.4%
Alkylbenzene (C,; alkyl) 8.6%
Alkylbenzene (alkyl higher than C,;) 58.0%
The alkylate product has a Bromine Number of 13 mg/100grams.
After distillation, the final alkylate product has the following properties:
Alkylbenzene (C,, alkyl) 4%
Alkylbenzene (alkyl higher than C,;) 96%

Bromine Number 30
Molecular weight 302
Viscosity @ 40°C. 18.5 cSt
Distillation (ASTM D86)
5% 321°C.
95% 376.8°C.

Level of monoalkylbenzene (by IR) 87%



distillation. Gas chromatography indicates that the al kyl ate product after
stripping the benzene contains: Al kylbenzene (Cerr]-Cerr] alkyl) 33.4%
Al kyl benzene (Cerr] al kyl) 8. 6% Al kyl benzene (al kyl higher than Cerr])
58. 0% The al kyl ate product has a Brom mg Nunber of 13 ng/100grans. After
distillation, the final alkylate product has the follow ng properties:

Al kyl benzene (Cerr] al kyl) 4% Arkaphienzene (al kyl hi gher than
Cerr]) 96% Brom ne Nunber Mol ecul ar wei ght
302 Viscosity @ 40C. Synthesis o AdkylbenzpngSulfanae Asid ( ASTM D86) 5%

321 C. 95% | f
o, 'R Vo706 " 1o Thegsastionss pduptedin a‘flﬁﬂ?l&w%ﬁ%}%ef@hﬂg"bgﬁ?al’ bR
Feact i on | s CongUSHRGtiBide S8 (i0libesbiSrbdlct Kol mnmlewammeacme "t ube

is 2m). Sulfur trioxide and the al’kyl benZene product from Exanpl e are
i nt roduced atthe tog afdhe tubetlwc}ﬂhdneenmkfyhhamziameb@meﬂ@ntm battouh. |Tshedbwedu ned

at the bottom, The |.evel nversjon. i s about 88% d the m n;
aci dity (exprdSQB¥FTsign AP S rert b Pincsel ettty (%Wesrﬁfga%%vﬁww@iw be
decreased by Jjg 16IETHR g COver based
Al kyl benzene Suﬁmclng?e Hydr 1d1t'[§>égﬁrpéﬁe<§?@é&‘§; ?ﬁé‘gn ug%\()t%vml (638.8g) and a
foaminhibitor (0.2g) are placed in a arhplbl3e vessel, agitated and heated
to 60[err]C. The al kyl benzene, sul.fo
Synthesis of Low Overbased Alkylbenzene Sulfonate
Hydrated lime (65.7g), diluent oil (638.8g) and a foam inhibitor (0.2g) are

placed in a suitable vessel, agitated and heated to 60°C. The alkylbenzene sulfonic

acid prepared in Example 2 (549.1g) is added to the vessel over a period of one hour.
During this time, the temperature is increased from 60°C to 85°C. 2-Ethylhexanol
(100.7g), calcium chloride (13.4g), water (23g) and a mixture of formic acid/acetic
acid (9.1g, 50/50 by weight) are added to the vessel. The temperature is raised to
100°C within a period of 25 minutes, and the temperature is maintained at that level
for 1.5 hours. The temperature is then raised to 120°C over a period of one hour, and
maintained at that level for one hour. The water and alcohol are removed from the
resulting product by distillation under vacuum (4000 Pa) at 195°C for one hour. The
remaining product is filtered to remove solids from the product.

The resulting filtered product has the following properties:

% Sediment 0.01
% Total Ca (wt%) 2.63
% S (wt%) 3.21
Viscosity at 100°C (cSt) 20
Total Base Number (ASTM D2896) 23
% Ca as calcium sulfonate 1.71%
Example 4

Synthesis of Toluene Alkylate

To a two liter autoclave reactor is charged 1,106 grams of toluene, 330 grams

of the propylene oligomer of this invention, and 300 grams of Filtrol Grade 24 clay
catalyst (Engelhard Corporation). The reactor is sealed and heated to 100°C with



acid prepared in Exanple 2 (549.1g) is added to the vessel over a period of
one hour. During this tinme, the tenperature is increased from6O[err]C to
85[err] C. 2-Ethyl hexanol (100.7g), calciumchloride (13.4g), water (239)
and a mxture of formc acid/acetic achg (9.1 g, 50/50 by weight) are added
to the vessel. The tenperature is raised to 100[err]C within a period of 25
m nut es, andagitatioh.cAfer ajproximaselyrB4 howrsthe reattot satooledte rodmtenipesatareirs. The
tenperature is then raised to 120[err]C over a Heriod of ope h(? and

; ur,
mai nt ai ned afnd Rgcatelyss remevedhy g theudgpreduct throygh g smtery E{aﬁ%rmved

fromthe res gl 8t 1 ti L1, Pa) at
195[err]C foiréhéé{{él'gﬁ%&?&%é@aé%?%c%ﬁbr%%#qﬁéh 1¥?Hag:pééfﬂgg9¥ enove solids
from the prosupetcritithiefluie 8hioimatepripHytifdiestep9NIUTonh@sion vf thepropytene
properties: %, Sedi nent ) 0.01 % Total Ca (W%

2.63 % S (wt 9higomer to product. The crude producs is then Fraationglly distied to remeve ths; )

20 Total Base Nu r TM D2896) 23 9% Ca _as. cal ci,um,sul fonat e

L7106 Exampt S HRE &) AMSETRSR pasreurR R oty Tesin o HERURR ARG ave
reactor Is Ctﬁiﬁ?&m%fﬂ&ﬁr&fn@@nd;%fratﬁx%'tb'ﬁm@’c. 33 rBduitiEs SYodhidten BieQRMtiIRHOn

ol i gonmer of thi's invention, and 300 grans of Filtrol Grade 24 clay catalyst
(Engel hard Opef@083 granis) isthen frecivnelly distilebbyegradwedlyHocricasing the1goperaiurd

20 agitation.  After, roxi gately 24 hours, the reactor. is.coqled,to room
enpor at ur o, 05 GFiLiERGR Bp, Tom apbrdimally HomPTPERARRE @ 1P CIREE TRt ct
through a sigi&Led 9k ass ¢ afd hi:h the aid of vacuum Analysis of
this crude p?oﬁuct (?gy supl)g?cr?ﬁrcal lrﬁ:“?uciﬁg}h%:hromat ography indi cates 97.5%
conversi on of theZFpactipgliene ol i goner to product 76 Bmmer ude product is then
fractionally disti]led to renove the excess tol yepne at atnospheric pressure
by slowy increastRfUPRE distillation pot tenper88 &8I rom room t enper at ure

to 140[err]C. Theyg gsul ting product in the di Sti6b'1%ﬂrf?§1

Fraction 4(material left in distillation pot) 1070 grams

Analysis of Fraction 4 shows the following properties:

Viscosity (40°C) 30.89 cSt

Molecular weight (VPO) | 323

Flash point (COC) 190°C

Bromine index 10.4 mg bromine/100 gm sample

GLPC analysis of Fraction 4 shows it contains:

Light Product 0.005%
Heartcut Product 76.7%
Heavies Product 23.3%

Analysis by infrared shows the following percent isomer distribution:

Ortho 17.0%

Meta 13.8%

Para 69.2%
Example 5

Synthesis of Low Overbased Alkyltoluene Sulfonate

A toluene alkylate similar to that of Example 4 is sulfonated and the resulting

alkyltoluene sulfonic acid (427 gms.), along with 573 gms. Exxon 100N oil are

charged to a reaction vessel and stirred for 15 minutes. The resulting mixture is



pot (2015 grams) is then fractionally distilled by gradually increasing the
tenperature of the distillation pot fromapproximtely roomtenperature to
196[ err] C under reduced pressure (3.5 mmHg) to afford four fractions:
Fraction 1 76 gr ams Fraction 2

268 grans Fraction 3 601 grans Fraction
4(material | ¢kated o HIBE BB7BCPIdBH.6 gmd ATLOM)ATRIMNIR | Heukifig & 190°RE87.87T)4
shows the follow ng properties: Viscosity (4 Terrg%'C)

30. 89 cSt Mlisbeguny Theimjkturg igp@grheated to 216°F (102.2°€3, ol itisieoplsidrie1 328600

190[ err] C Brogi i ndex PP 0.4 rom ng/ gm
sanble GLPC ARLPIR: Otfriren af opmyinhibitana6.5 s ek fad a1 g, BFa e

0. 005% Hear t GHfutibh @EEGE, solution is added to the vessel Shd'the rRArd UrOpel182°F
23.3% Anal ysi's by infrarfed shows the fol low ng percent isoner distribution:
Otho " (83.3°C). The reaction mixture is hedtéd 692NEF §104.4°C) and held between 221°F

13. 8% Par a o o o : 69. 2% Exanpl e 5, Synt hesis of Low
Overbased Al K}PY°6D 82265 (1 W& for 3minaiies. dneyractian gixiureis thep hegtad ty

Exanpl e 4 is 5t t [ 2k yd L. f@n id (427
gns.), along %ﬁtﬁhaggéeg)n@w@%gﬁﬁ%%éhaéw tgr%ﬁcﬁlgrkg?}e‘tygﬂaa @ggl@t ion vessel
and stirred fvatuukb beingupplied ati280tFed a7 8Ty ThHextsulng Sverbaséd alkghidbkaend 0
100[err]F (37.8[err]C) and 56.6 _gns. Ca%C]—I)[err] is added. Heating to
190[ er | F ( 87.s8}{enate bys 3 TotgbBass Nurpergf 28 e is overheated to 216[err]F

(102.2[err] C), SO $h:1l&..C . 1 [ L9l ey . of foam
inhibitor, 56 5 gn‘é’&‘ll%/\glee"??%gﬂl&g’%ﬁ?"%%a%?é‘g‘?ésgg‘ﬁ%oo fif bebren 38 sBEHAe
embodiments, this application is intended to cover those various changes and
substitutions that may be made by those skilled in the art without departing from the

spirit and scope of the appended claims.



solution of CaCl[err] solution is added to the vessel and the tenperature
drops to 182[err]F (83.3[err]C). The reaction mxture is heated to

220[err]F (104.4[err]C) and held between 221[err]F ( Mﬁﬂllm,gﬂ[lﬂu",
226[err] F (107.8[err]C) for 30 minutes.,Jhe reaction heat ed
to 265[err]F (129.4[err]C) over 20 m nutes, and then to 32 [e rlg *

(160[err] O, wHabhisatlfifhed®:Hg vacuum being applied at 280[err]F
(137.8[err]C. The resulting overbased al kyltol uene sul fonate has a Tot al
Base Nunber ol. 23. 8. lownvetbastsalinlinseatth imeial nikiytaryaifohate haviag erfatd Bask t h

reference to speci{jc,enbodi ne this I|c Lbon is i d to cover

t hose vari ous chané{wbgﬁﬁpgﬂﬂég??ttﬁﬁoﬁhguﬁﬁg @Vlﬁ’é CHRgR ‘b@wj ﬁb%@“égg 19 ed
in the art  w thout mstﬁmfohbmymfe%hfeh@o%om 75% 76 atirR R60A! whERirgeended

cl ai ns. VWhat is clained is: 1. A 1Tow overbased al kaline earth netal

al kyl aryl sul f onat elkb{hvylmgpxay'fmalkyltﬁaem datiiydbenaénd inovhial thetallyl igooupbisat 30,

a dialkylate content Qf ,0% bout. 25% an noal k Ia e content of about
759 to about 100% Cuiren BFRRRE T &P iinssroiey Hog & prapyicae olemr
al kyl benzene in which the alkyl group is a (Jerr]-Cferr] branched chain

al kyl group derived froma propyl ene oligoner. 2. The | ow over based
al kal i ne eart 8. net 3he dvkyvabaded alkafintedrth métaballaylaryl suilfierasd of dldim hBishgtedr vl

noiety is al kyltol eneﬁ.qé& The | ow ?verbased al kal i ne earth netal
al kyl aryl sul f onat oy meEtyalerlioliane: al kyl tol uene is present as

ortho, meta and para isoners in anmounts of 25- 35%ortho, 15-25% neta and

40- 55% par a_i goner ii*hem ?\é?rgsxt%ﬂ kY Eygrggfyaﬁeal akfﬁ}yl R8I frga&ﬁf @réxﬁm @H_@YA aryl

sul fonate of claim1l ys a enzene

The | ow over based ﬂ&aﬂwhﬂum&lpreseﬁtads oaﬂhbymaua)ahdpuﬂaflmre imémotuats nf 25-
wherein the alkaline earth metal is calcium 6. - The | ow overbased

al kal i ne earth net aP%e9tp é?‘}ﬁ%s@ﬁa@ﬁﬁl“@ 5(§f% BAISCIHher ei n the al kyl group
is a (err]-Cerr] branched chain al kyl group derived froma propyl ene

ol i goner. 7. The | ow overbased al kaline earth netal al kylaryl sulfonate

of claim1 whereinThelow overbased alkaline earth metal alkylaryl sulfonate of claim 1 wherein

the alkylaryl moiety is alkylbenzene.

5. The low overbased alkaline earth metal alkylaryl sulfonate of claim 1 wherein

the alkaline earth metal is calcium.

6. The low overbased alkaline earth metal alkylaryl sulfonate of claim 1 wherein
the alkyl group is a C,,-C,; branched chain alkyl group derived from a

propylene oligomer.

7. The low overbased alkaline earth metal alkylaryl sulfonate of claim 1 wherein
the alkylaryl moiety has an average molecular weight of about 300 to about
315.

8. The low overbased alkaline earth metal alkylaryl sulfonate of claim 8 wherein

the alkylaryl moiety has an average molecular weight of about 300 to about
308.



claim8 wherein the al kylaryl noiety has an averag of
about 300 to about 308. 23 9. The how over based al kal i ne ‘earth metal
al kyl aryl sulfonate of claim1l wherein F e al kyl group is derived froma

q err] - err] 9br anThetbw bpérBaseli afidalindienHiBled] STy SulbbERESf QhinPP Wtbreld O
about 25 ng/ 100g. 10. The | ow overbased al ka@@eart met a{'l aFI%H %ﬁij&
sul fonate of cl ai nihe #axligneppes detivad fodm AT, a€, rhrawhed dhdiy okFHNMaRIEGD. 11.

A lubricating oil gontaining a |l.ow oyerbased_al kal [ne earth nmetal alkyl aryl
sul fonate having a Qe%@rﬂﬁm\{g@?}pwgg&?{d%.to about 30, a

di al kyl ate content of 0% to about 25% and a nonoal kyl ate content of about
75% to about 100% wherein the alkylaryl noiety is al kyltoluene or

al kyl benzene 16 whiTbldvhevabisel alkabingedrth mete] fkylhrylheifodatdsfanghet heag B
al kyl group derived froma propyl ene 12. The lubricating oil

ol i goner .
of claim1l contai FPiREP 3%a§ma@r%ﬁbx6§ﬂg4/@rlé%ed al kal i ne earth netal
al kyl aryl sul fonates having linear al kyl groups and | ow overbased al kal i ne
earth netal al kylaryl sulfonates having the branched chain al kyl group
derived from &l.pr opylubricativgicficoBatainihe s G ol b aset ABm1REO Yart b alkgpiryl
over based al kaline earth netal al kylaryl sulfonates have |inear al Kyl
groups. 13.  The Fufmatehaving lotalBase] er of filoay alioyt 3¢ ebmuit3Njay ai | of

t he | ow over based l,i,ne eart al. a L aryl sul fonates have .t he
branch\tlavd \éhai n al k@*a@%ﬁﬁmﬁaﬁlﬁﬂ?g% éora(?ﬁ'}l&%{“&ﬂ F‘é‘?‘fgmaﬁ‘iy rgqutent pf a]QO‘*F’he
| ubricating oil of 76¥bmbaddt W09, Yitereir e AKHAST ﬂlbié@iseaﬁl%&ﬂdﬂlén@%rl ow

over based al kaline earth netal alkylaryl sulfonate 1s alkyltoluene. 15.
The I ubricating oi klkylbenzerierin whichite elkpl gioep & «@|st@) bemehedschpirealleyit grasp

ortho, neta and para.i spgers in ?m)un.ts of 25-35%ortho, 15-25% neta and
40- 55% derived froma propylene oligomer .

t he al kylaryl noiety has an average nol ecul ar wei g ut 300 to about
315. 8. The | ow overbased al kaline earth netal a,‘g, imwMﬁmte of
e 4 c Y

12. The lubricating oil of claim 11 containing a mixture of low overbased alkaline
earth metal alkylary] sulfonates having linear alkyl groups and low overbased
alkaline earth metal alkylaryl sulfonates having the branched chain alkyl group
derived from a propylene oligomer wherein less than 50% of the low

overbased alkaline earth metal alkylaryl sulfonates have linear alkyl groups.

13. The lubricating oil of claim 12 wherein essentially all of the low overbased
alkaline earth metal alkylaryl sulfonates have the branched chain alkyl group

derived from a propylene oligomer.

14.  The lubricating oil of claim 11 wherein the alkylaryl moiety in the low
overbased alkaline earth metal alkylaryl sulfonate is alkyltoluene.

15.  The lubricating oil of claim 14 wherein the alkyltoluene is present as ortho,
meta and para isomers in amounts of 25-35% ortho, 15-25% meta and 40-55%

para isomers.

16.  The lubricating oil of claim 11 wherein the alkylaryl moiety in the low
overbased alkaline earth metal alkylaryl sulfonate is alkylbenzene.



para isoners. 16. The lubricating oil of claim 1]Imr@n t he al kyl aryl
g
c

moi ety in the | ow overbased al kaline earth netal al j I IJ!MM"E is
L 0 €

al kyl benzene. 24 17. The lubricating oil of cl
al kaline earth netal is calcium 18. skhe lubricating oil cl ai*m 11
wherein the al kyl group in the alkylaryl nmoiety is a (Jerr]-Cferr] branched

chai n al kyl @voup THelubtidtihg 6iNofclpin® DY eideidtheGuitatine edrth metal iecalditihi cat i ng
oil of claim1l wherein the al kylaryl noiety has an average nol ecul ar

wei ght of about 300 to about 315. 20. The lubricating oil of claim11

wherein the kyl I IIFRi I I [ f 300

t o about 3083k21.%x11he ﬁ@?@%??‘%ﬁ“gﬁ‘;hﬁ%?‘éf%a%&#?‘; \é@éﬁhﬁgﬁl (ili%tygroup
i s derived from aidy €[ tC;; bfdnBhéd cafrpdiRyIadogddrived it & (eng ofighmeri ne
Nunber of about 15 tohabl(s)ut 25 ny/ 1009.6%2“.):Ih The Iubrlpi::??i ng oigl of claim

11 wherein the | ow overbased al kaline earth netal al kylaryl sulfonate has a

color of 3D measured. by ASTM.D150 3. . JAlubricating,oil fornulation
compri oi g () "o THE SR iBBAL o5 P L sfiessin s R f i Rh el . (b)
about from 1l to 2@ el dtweeRiofabokt@dBlo Ah&ut33H! ess di spersant; (c) from1
to 40 weight % of a | ow overbased al kaline earth netal alkyl aryl

sul fonates, wherein at |east one of the | ow overbased al kaline earth netal
al kyl aryl sul fonates has a Tot.al. Base Nunber of from about 2 to about 30, a
i ] kyl at e caft ot GSEEE )G eadd AT dor YRR BoGety Bt b G mbout
75% t o about 100%,M0B&N51 Wei bV oMb 2H0R0%. 1 S al kyl tol uene or

al kyl benzene in Wnr?ch t he ?il yl' group isaa err]-Clerr] branched chain

al kyl group derived froma propyl ene oligoner; (d) about fromO0.05 to 5

wei ght % of at | east one zjinc dithiophosphate; (e) fromO to 10 vveight % of
at | east one Wxi dailfhedﬁbqlW5iogld:|fplalm 11 wherein the alkyl group is derived from a C;-

C,, branched chain olefin having a Bromine Number of about 15 to about 25
mg/100g.

22.  The lubricating oil of claim 11 wherein the low overbased alkaline earth metal

alkylaryl sulfonate has a color of 3D as measured by ASTM D1500.

23. A lubricating oil formulation comprising:

(a) a major amount of a base oil of lubricating viscosity;

{b) about from 1 to 20 weight % of at least one ashless dispersant;

(c) from 1 to 40 weight % of a low overbased alkaline earth metal
alkylaryl sulfonates, wherein at least one of the low overbased alkaline
earth metal alkylaryl sulfonates has a Total Base Number of from
about 2 to about 30, a dialkylate content of 0% to about 25% and a
monoalkylate content of about 75% to about 100%, wherein the
alkylaryl moiety is alkyltoluene or alkylbenzene in which the alkyl
group is a C,,-C,, branched chain alkyl group derived from a propylene
oligomer ;

(d) about from 0.05 to 5 weight % of at least one zinc dithiophosphate;

(e) from O to 10 weight % of at least one oxidation inhibitor;

(f) from 0 to 1 weight % of at least one foam inhibitor; and



(f) fromO to 1 weight %of at |east one foaminhjx ; (g) from
0 to 20 weight %of at |east one viscosity index “m'ﬁm,itﬂi’gmj'”ﬁhe
| ubricating oil formulation of claim23 containing~a m xt ume of w
overbased al kaline earth metal alkylarys sulfonates having |inear alkyl
groups and | ow overbased al kaline earth netal al kylaryl sulfonates having

t he branched chai n a(ghyionyd ¢up0 veight Udoffat dsastonerispbiggnindex impromer. wher ei n

| ess than 50% of the | ow overbased al kaline earth netal alkyl aryl

sul fonates have |linear chain al kyl groups. 25. The lubricating oil

formul ati on clqrqr@' : | i | L I ed

al kal i ne ear ?fﬁ met a l%égagé 911%@?%?%@9%@?3 %oﬁgal%pg%éﬁggﬂ%ﬁg%ﬁﬁal Kyl
group derived fromvarbpsednkatine eaith great alkyBoyl sulfdhated hdvinglhvidanglkel groups
formul ati on of claim23 wherein_the alKkyl ar}ll noiety in the | ow overbased

al kal i ne earth netaf lof pysthased alkaling parttometal alkylaryl sitlfenates baymng thepe

| ubricating fornuhkatj : O] LR r el [ esent
as ortho, neta an pé:?gd ?ﬁsag?r%llrkgp ﬁ%ﬁ%ﬁf@r %ﬁgfgé@%ﬁeorﬁ%eyﬂ%g@)en{eta and
40- 55% par a i sonerthan B4 of thelewl dveibasat dlkdlineichrth eferallatidyl 0] sulfosiatas have3d
wherein the al kylaryl noiety in the | ow overbased al kaline earth netal

al kyl aryl sul fonatléleﬁrs‘:ham@l 2dbe. 209. A concentrate conprising about
from10 weight %to 90 weight % of a conpatible organic liquid diluent and

about from 0..&2 weights & VR - 0 b | i rth
met al al kyl arzg’r su C}H‘g%éealﬁﬁg\%l\gghgma%?{?agcé%’sde?ﬂdn%rgrn e%?&?irag%ﬁgggl[}félg@t o]
about 30, a di al kydvethas&bilkslfiie eafth @%tdlaliahayl sulfpiatesHavk tHo beatked diak
content of about 75%to about 100% wherein the alkylaryl nmoiety is

al kyl t ol uene or aldtknligsepedrsived figm e prophlenapligemerr oup is a CJerr]-err]
branched chain al kyl group derived froma propyl ene oligonmer. 30. The

0
concentrate cl & . i N . . . oy er kald
earth netal gq{yl :1;1% ﬁ@%‘?@%ﬁﬁ le@gﬂﬁlél\%%é##%gﬂag \gllngr;e’}n tér 3%2@@&1%@}&%&
O\r/]e_r baslecki ?I kal i nelogavetbas®t @lkalalekentth imdtal aUklAPPdBHnARE Alykdlgerddy. anched
chai n al kyl group

27.  The lubricating formulation of oil of claim 26 wherein alkyltoluene is present
as ortho, meta and para isomers in amounts of 25-35% ortho, 15-25% meta

and 40-55% para isomers.

28.  The lubricating oil formulation of claim 23 wherein the alkylaryl moiety in the
low overbased alkaline earth metal alkylaryl sulfonate is alkylbenzene.

29. A concentrate comprising about from 10 weight % to 90 weight % of a
compatible organic liquid diluent and about from 0.5 weight % to 90 weight %
of alow overbased alkaline earth metal alkylaryl sulfonate having a Total
Base Number of from about 2 to about 30, a dialkylate content of 0% to about
25% and a monoalkylate content of about 75% to about 100%, wherein the
alkylaryl moiety is alkyltoluene or alkylbenzene in which the alkyl group is a
C,5-C,, branched chain alkyl group derived from a propylene oligomer.

30. The concentrate of claim 29 containing a mixture of low overbased alkaline
earth metal alkylaryl sulfonates having linear alkyl groups and low overbased
alkaline earth metal alkylaryl sulfonates having the branched chain alkyl group



26 derived froma propyl ene oligonmer wherein | han 50% of the | ow
overbased al kaline earth netal alkylaryl sul fo ”w”ﬁm chai n al kyl
Il of the

groups. 31. The concentrate of claim 30 vvher
| ow over based al kaline earth netal alk ryI sul fonat es have t he branched
chain al kyl group derived froma propyl ene ol i goner. 32. The concentrate

of claim29 whereyaritddsiomh K)Slré}i’yYénerBHFSﬁ%r WherkingedstRarP I R eiRdow kal i ne
earth netal alkylaryl sulfonaté is alkyltoluene. 33. The concentrate of

cl ai m 32 wherei n avibasedalkaline eathometabalkylay] sulfdnatesievealinead chainalkytoners in
amounts of 25-35% ortho, 15-25% neta and 40-55% para isoners. 34. The
concentrate of cl g’f‘W‘P§9 wherein the alkylaryl noiety in the | ow overbased
al kaline earth nmetal al kylaryl sulfonate is al kyl benzene. 35. A et hod of

producing a Bubri qak b&&eﬁéx&teaperaﬁﬁBbImr&&e@emﬁlm11bdﬁnéilowo¢e%swl | owi ng
conponents together: (a) a nmjor amount of a basé oil of |ubricating

vi scosity; (b) fr elkaling earthOnetel ajkylasy el fcmiates bawt the heansbed ehwmin dkyhegogmnt ;

(c) from5 to 20 % of a |ow qverbased al kaline earth netal alkylaryl
sul fonat e havi ng ge‘:l%{&aff %a&&ow&?ﬂ?@ﬁlgsmehom about 2 to about 30, a

di al kyl ate content of 0% to about 25% and a nonoal kyl ate content of about
75% to about 3300%rhHWleh&hRatk Q?cﬁirﬁ%b%ﬁé&exﬂﬁie@l%lh@l Rlokot] P $88 oP¥rbased

al kyl benzene in which the alkyl group is a (Jerr]-Clerr] branched chain

al kyl group deri vetkalinoearth petajalkylary] stlfaatess alkyitpluenem 0. 05 to 5 wei ght %
of at Ieast one zinc dithiophosphate; (e) fromO to 10 weight % of at |east

one oxi dati og,i nhi tor % of. at ast_one foam

i b tor;  amd (g PP FRReatTS oS RR g heTRiD AN totuergs Biseesd ALRRRR C9F ndex

| mprover. and para isomers in amounts of 25-35% ortho, 15-25% meta and 40-55% para
isomers.

34.  The concentrate of claim 29 wherein the alkylaryl moiety in the low overbased
alkaline earth metal alkylaryl sulfonate is alkylbenzene.

35. A method of producing a lubricating oil composition comprising blending the
following components together:

(a) a major amount of a base oil of lubricating viscosity;

(b) from 1 to 20 weight % of at least one ashless dispersant;

(c) from 5 to 20 weight % of a low overbased alkaline earth metal
alkylaryl sulfonate having a Total Base Number of from about 2 to
about 30, a dialkylate content of 0% to about 25% and a monoalkylate
content of about 75% to about 100%, wherein the alkylaryl moiety is
alkyltoluene or alkylbenzene in which the alkyl group is a C,5-C,,
branched chain alkyl group derived from a propylene oligomer;

(d) from 0.05 to 5 weight % of at least one zinc dithiophosphate;

(e) from 0 to 10 weight % of at least one oxidation inhibitor;

(H) from 0to 1 weight % of at least one foam inhibitor; and

(g) from O to 20 weight % of at least one viscosity index improver.



27 BGHMIMHLMHM claim 35 containing a prsese-of..1 based

al kal | kyl aryl sul fonates havm@lﬁ OHear ;MB@HENQ oups and

| ow over based &l kdlihe earth netal al kyl aryl ﬁul f orikFReACRBVI ng § he branched
chain al kyl group derived froma propyl gne ol -ess than 50%
of the | ow overbased al kaline earth netal al kylaryl sulfonates have |inear

al kyl groups.3637. Theth@no®bfQ&inP35 E&rﬁiﬁx&@%ﬁr@b@ 16 8¢dtbhsel lalkaiht eftin t he

| ow overbased al kaline earth netal al aryl sul fonates have the branched
chai n al kyl gr oup mietal allgdarfyt sxdfqnap:sdxpymgﬁaearlaﬂgtbgmupsaﬂdlow Em:;bmdhod of

cLatm 3o anerenn, %ﬁ'gtéw B B SRR R Al s

wherein al kyltolu r B Syl N anDunts
of 25-35% ort ho, e(% rret a ah)g@ﬁ?)g@%‘?pg?%@gﬁg}@?& émf@wmat hod of
claim 36 wherein tdver!mbéd/ilhal)ﬂe darth @igtaliafkyldrel dubfonaes hbaslattapilkal groepsear t h

netal al kylaryl sulfonate is al kyl benzene. 41. Al ubri cati ng oi I
conmposi tion p oduc%g by the nethod according . to clai a_met hod
of preparing n al kKhe misthad afchimeoavheeirysseatigbnall emhreé%tocgerbgsqdé&@tlmﬁg an

| kyl t ol | f t al
the pr esence of a rrrant i Aok v RUbERN SalTuk R i L, T

sol vent. 43. Thefromtapropyiénecdipiome2 Wherein the reaction is conducted in
t he absence of an organic sol vent.

38.  The method of claim 35 wherein the alkylaryl moiety in the low overbased
alkaline earth metal alkylaryl sulfonate is alkyltoluene.

39.  The method of claim 38 wherein alkyltoluene is present as ortho, meta and
para isomers in amounts of 25-35% ortho, 15-25% meta and 40-55% para

isomers.

40.  The method of claim 36 wherein the alkylaryl moiety in the low overbased
alkaline earth metal alkylaryl sulfonate is alkylbenzene.

41. A lubricating oil composition produced by the method according to claim 36.
42.  Inamethod of preparing an alkaline earth metal alkyltoluene sulfonate by
reacting an alkyltoluene sulfonic acid with an active source of alkaline earth

metal in the oresence of a solvent, the improvement comprising using water as

the solvent.

43, The method of claim 42 wherein the reaction is conducted in the absence of an

organic solvent.
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