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SUPER OVERBASED POLYALKENYL SULFONATE AND ALKYLARYL
SULFONATE COMPOSITION AND PROCESS FOR MAKING THE
SAME The present invention is directed to super overbased polyalkenyl
sulfonate and alkylaryl sulfonate composition comprising (a) one or more
super 5 overbased polyalkenyl sulfonates and (b) one or more super
overbased alkylaryl sulfonates wherein the Total Base Number (TBN) of
the sulfonate corgposmon s reater than 400 The resenlnve%gon IS

LARYL
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BACKGROUND OF THE INVENTION Sulfonates are a class of chemicals

used in household, industrial, and institutional cleaning applications,
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ricating oll ave been classme as el
peanessJoronsresne auehesbpse g ebaseslitohalssnpt sulfanateraaded 20
%ﬁgﬁﬁgﬁé@@ daiBsrgshased polyalkenyl sulfonates having a TBN
up to 400 are known and can be prepared by conventional overbasing
processes. However, super overbased polyalkenyl sulfonates having a
TBN greater than 4BAEHAGMNENIEE&td Riosifishare not known and
a process for their preparatlon is 25 also not known There are many WeII

SHlonges senncirad %ﬁﬁﬁ%%éeﬂ&?aﬁu DB FIE A paten
qmummmisﬂwmgmpmmmm; care .and ag,nc.u!turat products,

metalworking fluids, industrial processes, emulsifying agents, corrosion

inhibitors and as additives in tubricating oils. Some of the desirable properties

.of sulfonates for use in lubricating oil applications include their low cost,
‘compatibility, water tolerance, cofrosion inhibition, emulsion performance,

friction properties,' high temperature stability, rust performance, and fight color.

Suifonates that are used in lubricating oll applications have been classified as
either neutral sulfonates, low overbased (LOB) sulfonates, or high overbased
{HOB) suifonates.

High overbased polyalkeny! sulfonates having a TBN up fo 400 are known

~ and can be prepared by conventional overbasing processes. However, super

overbased polyalkeny! sulfonates having a TBN greater than 400 that have
acceptable viscosities are not-known and a process for their preparation is
also not known. There are many well known processes foé preparing high
overbased polyatkenyt sulfonates and high overbased alkylaryl sulfcnates. A
number of patents and patent appiications have disclosed methods for
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~ -1 preparing high overbased polyalkenyl sulfonates and high overbased

alkylaryl sulfonates. U.S. Patent No. 4,086,170 discloses overbased
calcium sulfonates and concentrated oily solutions thereof are prepared

by reacting a solution of 5 alkylbenzene sulfonic acid with an excess of a
calcium oxide having a medium or low activity towards water and with
carbon dioxide. Oily solutions of overbased calcium sulfonate obtained
from such a calcium oxide are perfectly limpid and are easily filterable.
wreppeEneisiboerazsed Palyalseny! idianalne AR SIghRUGTIARSR alkviary!
RupiMesl0 wherein R is a hydrocarbyl and m is a Group | or Group It
metal or lead are overbased with Group Il metal carbonate, bicarbonate,
oxide or hydroxide. Also provided are lubricating oil compaositions or

dorednateniNeoriABihy7 thdisslosesrasdasae Falerysylfenaisn ARy
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calcium sulfonate, which, method comprises the steps of:. (1), forming an ..
AITATERS SPAOBREFEAL FERTR S AICH RyTo R i Redium
sshsiifuienaylfonsrasicrates atfionaith camipoudic xadi syt sariatiansaifent;

(2) adding,a basic calcium co he.jniti I

R LIRS SRR S TR NS B0 porecty
Abngriceandhermmeaily filkeeaidary to form a neutral calcium sulfonate; (3)
heating the second mixture to reflux temperature;. (4) carbonating the

sec mixtyre at said, reflux temperatur rm.a.c o0

T AR o L0 O 0 A S S B MO o
oattzvaitiBrisedutidmcdhyhaed aardson &iouns stofvedn Hoagie gidead are
Ry - e BRIGBERAIMSIR & FeareRithe
a%gkﬁ%% §§cﬁ @dgepr{)w%%ifr\\g.sgﬁﬁg ﬁ?\%ﬁégélyent from étie’ carﬁlja%gted product.
Also provided are lubticating oil compositions or concentrates containing

these overbased sulfonates.

U.S. Patent No. 4,880,550 discloses a method for preparing a carbohate
overbased calcium sulfonate, which method comprises the steps of: (1)
forming an initial mixiure of a lower molecular weight alkanol, an aikyi or
alkaryt substituted sulfonic acid or sulfonate compound, a diluent and a
solvent; (2) adding a basic calcium compound fo the initial mixture to form a

. second mbdure in which the amount of added calcium is at least about ten

times the amount necessary o form a neutral calcium sulfonate; (3) heating
the second mixiure fo reflux temperature; (4) carbonating the second mixture
at said reflux temperature to form a carbonated product which simultaneously
and continuously removing water produced by the carbonation reaction; {5)
after carbonation is stopp'ed, ‘heating the carbonated product fo an elevated
témperature sufficient to remove the alkanol; and (6) removing sofids and

solvent from the carbonated product.

U.S. Patent No. 5,132,033 discloses lubricating ol containing an overbased
oil-soluble composition prepared by adding water to a heated reaction mixiure

2.



10

15

20

25

U.S. Patent No. 5,132,033 discloses lubricating oil containing an
overbased oil-soluble composition prepared by adding water to a heated
reaction mixture -2 containing an alkaline earth metal halide, an alkaline
earth metal salt of an alkaryl sulfonate, a hydrocarbon diluent-solvent, a
lower alkanol, and an alkali metal oxide, and thereafter passing carbon
dioxide through the reaction mixture. 5 U.S. Patent No. 5,384,053
discloses a process for the production of a lubricating oil additive

concdaining aoraliedios esattimetal dlalidee arcnlipiing gartbongiaisait ¢Apa
CalRibP) AREREY- ﬁHQ%%Q&HiTQQﬁ%%o%RP%Eﬂ%éﬁ%lﬁﬂn@é kQHB%n alkali

earth metal base added either in a single addition or in a plurality of
adenishddsnrimithErassinesanacRihenslistisle benvsbribstaartion
legfkili@one compound which is (i) a polyhydric alcohol having 2 to 4

carbon atoms, (ii) a di- (Cg or C4) glycol, (iii) a tri-(C2-C4) glycol, (iv) a
mono-or polyalkylene glycol alkyl ether, component (D) a lubricating oil,
compoRaifit)earbiit BiokriscierrtIB DRI ieHroguetien Adlition
oﬁmﬁag@:(ﬁaﬁgaow B3 %Qﬁim@aﬁ%%h @@@%@ét@@rﬁ%ﬁﬁba@fawm
componen at leas on ound which is (i).an inorganic halide

o PRI SRR oSG UG8 o Rot o TBFRAERT (3) an
foatRalime@ealiianests pase deddkatitivenén £sinpianadditicn @r(ﬂﬁ)a plurality of

dlscP%BﬁgtaQ: Mérﬂ%cﬁ%( I% sﬁ&l Ugl‘?l L{h%ff %E?@%Ngoﬁﬁ ﬁ%&:l at least

es mixtures of a ryl su onates 0 superalka

eS8 mgmm@tmga (a)ammwwm@mmng@a%mms
Pyl @pa&w M%«%@ﬁ%g@g} gwsswmrglﬂa&%myamysene

proport|on of phenyl sulfonates substituent is position 1 or 2 is between 0
oot akd RIS @W@@%%@h@.&%&ma}y%m&mwﬁmw
whmmethddawhm@@@mnmﬁw @rreickadditoalsybehaoaaie(siher
two linear al g/% with a.total.number of carbpn atoms of 16
oSemeon [ﬁur % Hhed carboxylic acid or derivative, component ?8) %t least
one compound which is (i) an inorganic halide or (an ammonium alkanoate or
a mono-, tri- or tetra-alkyl ammonium formate or atkanoate provided that,

when component {G) is (i), component (F) is not an acid chioride.

U.S. Patent No. 6,054,419 discloses mixtures of alkylaryl sulfonates of _
superalkalinized alkaline earth metals comprﬁsing: {a) 50 to 85% by weight of
a mono-alkyt phenyl sulfonate with & Cys 10 Cyo linear chain wherein the molar
proportion of pheny! sulfonates substituent is position 1 or 2 is between 0 and
13%, and (b} 15 to 50% by weight of a hea\}y alkytaryl sulfonate, wherein the

: éryi radical is phenyl or not, and the alks/% chains are either two linear atkyl

~ ¢hains with a tofal number of carbon atoms of 16 40, or one or a plurality of

branched alkyl chains with on average & total number of carbon atoms of 15
to 48. In as much as these mixtures contain fess than 10% of finear mono-
alikyl phenyt su!fonaté substituted in posifion 1 or 2 of the linear atkyl chain,
they exhibit properﬁes making them fit for use as detergentsidisbersant
-additives for lubricating oils. '
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25 branched alkyl chains with on average a total number of carbon atoms
of 15 to 48. In as much as these mixtures contain less than 10% of linear
mono- alkyl phenyl sulfonate substituted in position 1 or 2 of the linear
alkyl chain, they exhibit properties making them fit for use as
detergents/dispersant additives for lubricating oils. -3 U.S. Patent No.
6,159,912 discloses a low overbased alkyl phenyl sulfonate prepared by
the neutralization of sulfonic acid with a sulfurizedsﬁ]ih TBN calcium

alihyfolfsians MotHd HissBhslisriansndelawPrethasassalivbriterdditiinaate

E@Bé)’é& BYithSrdytrnabtbhNe sBiRMASHisrloa UMb a5RMEN
enyl sulfonates of alkaline earth metals havin rg W%ﬁ%from 20% to 7?%

wa,agw@r alifdehenatm i hrAtsas of rBisideIchiRR&HRRYPe ©

manrptcik salstitrRNggigntains fro 14 to 40 carbon atoms, preferably
from 20 to 24 carbon atoms, and the mole % of the phenyl sulfonate

radical fixed on positions 1 or 2 of the linear alkyl 10 chain is between

1655 aRatenthie E04iAed disrlesesdvbdig shalkdrhery muifraatrse’
Safednneveipi Rlaly aaches mynoralikypnhemisUbipnaigin owmmheananone-

branched | b f hon
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ight percent of the aryl radical fixed at position | or 2 of

nm@anrambeﬂwﬁnsi RsamiApYbaieter Bl tyeiveeart w@srﬁ%r@m&

t%ﬁ*ﬁb%%@t@/@@ hragrhedrhrinciy sshealficAHiRAPEuUIRIbIS in
useful for making alkaline 20 earth alk{d%gl sulfonat S th |6§8 %e used
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pekyfie/lene sulfonic acid composition

{.8. Patent No. 6,337,310 B1 discloses an alkyiaryl composition wherein the
aryt radical is other than phenol and wherein the atkyl radical is derived from
an isomerized Cq4 fo C4 Normal aipha olefin 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 ieast 28 weight pércem of the aliyl radicals are
branched chain alkyl radicals, or (3) both, and is useful for making alkafine
earth alkylaryl sulfonates that can be used as lubricating oil additives.

U.S. Patent No. 6,410,491 discloses a polyalkylene sulfonic acid composition

- comprising a mixture of polyalkenyl sulfonic acids derived from a mixture of

 polyalkylenes comprising greater than 20 -mole percent alkyl vinylidene and
1;1-di-aikyi isomers, and a method for makihg the composition. Also provided
are low and high overbased sulfonates made from the mixiure of polyatkenyl
éulfonic acids, and Eubﬁcating oils containing the sulfonates. |

U.S. Patent No. 8,479,440 discloses an alkaline earth suifonate having a BN
of at least 250, wherein the aryl radical is not phenol, wherein the alkyt chain

4=
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comprising a mixture of polyalkenyl sulfonic acids derived from a mixture

of polyalkyler es comprising greater than 20 mole percent alkyl vinylidene
and 1,1-di-alkyl isomers, and a method for making the composition. Also
provided 25 are low and high overbased sulfonates made from the mixture
of polyalkenyl sulfonic acids, and lubricating oils containing the

sulfonates. U.S. Patent No. 6,479,440 discloses an alkaline earth

sulfonate having a BN of at least 250, wherein the aryl radical is not

plitea di e eienint ivah bohiehinsrbe e i and Rl Hrbb o aritainss dmdvwerestein
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aftkgozis de befvamralinceanth Hiky pycbume wialinessant eledary!
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and no skin formation. The starting alkylate has a low iodine number, a
veRIn SRR IV FRIRc AR S e aaaliopn dbg RiartingRIkats aag gtlow
thedindonatibarstepety. BigRasent ShpkeaiiatkNate] 07d 4182 4Rsbicalion a

2&&3&%@0&/9}@%&’@?% %%&lg% ses a method for improving the brake

capaci unctional fluid comprising adding a
friction-modifying amount of a polyalkenyl sulfonate to the functional fluid,
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I nic a erived from ixture :
T BB et T b3 et Ol ey or =
vilvyitdione! fidicondpasintisdringsa fiictio-rradifyingppticatit ofopolyalkeny!
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process for making stabilized.polyalkenyl sulfonic acids, whereby the
pPBstR Ofa ARG iRse e featiiarib ol rekplyalivipar sforispsisifderived
tripydle inistardigepdyanenbiizibghvyHs R orealzithASAILP YO HRie
R L R ARSI N LR 21 pointin the process
U.S. Patent Application No. 10/660,948 (Publication No. US 2005/0059560
A1) discloses an improved process for making stabilized polyalkenyi sulfonic
acids, whereby the product resulfing from the reaction between a polyatkene

and sulfur trioxide is stabifized by neutralizing with a neutralizing agent prior fo

. storage or further processing. Neutralization at this point in the process results

in polyalkenyl sulfonic acid that is stable and has decreased amount of
sultones. )

- Super overbased polyatkeny! suifonates are hi_ghiy desirable for use in

lubricating ofls employable in diesel engines requiring a greater capability for

- neutralizing acidic maiter, especially marine diesel engines. However, the
conventional processes for the preparation of very highly overbased
polyalkenyl sutfonates-have problems associated with the very high,
unacceptable viscosifies of the products, which make them difficult to handie.
Thus, there is a great need for a process for the preparation of overbased
polyalkenyi sulfonates having a TBN greater than 400 and viscosities between

-5~
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20 in polyalkenyl sulfonic acid that is stable and has decreased amount of
sultones. Super overbased polyalkenyl sulfonates are highly desirable for
use in lubricating oils employable in diesel engines requiring a greater
capability for neutralizing acidic matter, especially marine diesel engines.
However, the 25 conventional processes for the preparation of very highly
overbased polyalkenyl sulfonates have problems associated with the very

129 tand TR0 sbat VRREsinePiraRtsTiaua discRYRIAGRREVIBIRFPGRREIRT
0t DRIfRkeng SalBRAL R AMNG E TRIObIRABF eRanalion of
over a_tsed polyalkenyl sulfonates havying a 'lé%N ‘%geatgr gt?%n 400 %qd p
s RERBER BRI e A ol b 70 SRk AR Fovibilze
h. ' %Tﬁ'N ék:ﬂf@tﬁemfg)b hi ﬁpa' e th ?:t fs
aving a reater than ich pr e e addition o
PR F%?i%lfﬁg %‘&88'8% Batiitedte S ‘{%Ila%r%%ﬁ?ﬂf'égr%ﬂgéds to the
polyalkytene sulfonic acids or the stabilized 5 polyalkenyl suffonic acids

PERRIOSHAAREIASIBET eaGtOthdt Bas istpiRinoltke sopievovkibaie

viscosity of the super overbased mixture of polyalkenyl sulfopates and '
RS S RBHAISE A DI AR B0 SR ST SR Bre PR 10
craiteRpONifddsupepaveadiiadbd tOBemposding clyatkaverbaied 408 peroant
the ,overbase i enyl nates ased
ST SR e i Blen e PR SRR
opeabarsstiasispiney| aebases aulyplearasiiosaibastalisiandsiianate
SuiiabIsdabHSSHE WinsisatinsHoibearanatiionsuBrKtE ha Hispamkalnity
reserve. SUMMARY OF THE INVENTION 15 in a first gs ect, there is
Rl CRIPBP Sef BRI AR5 SRR NG Pl RTERARBhate
CRARRRILANIMOMBNSIGtagerae/Er MOre super

SUMMARY OF THE INVENTION

In a first aspect, there is provided a super overbased polyalkenyl sutfonate
and atkytaryl sulfonate composifion comprising (a) one or more super

overbased polyalkeny! sulfonates and (b) one or more super overbased
alkyiaryl sutfonates whérein the Total Base Number (TBN} of the sulionate
composition is greater than 400. The present disclosure is also directed to a

process for preparing such super overbased polyalkeny! sulfonate and
aikyiary! sulfonate composition. The present disclosure is also directed 1o

jubricating oil compositions and concentrates containing the super overbased
polyalkenyl sulfonate and alkylary! sulfonate composition comprising {a) one
or more super overbased polyalkenyl sulfonates and {b) one or more super
overbased alkylaryt sulfonates wherein the Total Base Number (TBN) of the
sulfonate composition is greater than 400.

More specifically the present disclosure is directed to a super overbased

polyaltkenyl and alkyiaryt sulfonate composition comprising:

&~



overbased polyalkenyl sulfonates and (b) one or more super overbased
alkylaryl sulfonates wherein the Total Base Number (TBN) of the sulfonate
composition is greater than 400. The present disclosure is also directed to
a 20 process for preparing such super overbased polyalkenyl suffonate
and alkylaryl sulfonate composition. The present disclosure is also
directed to lubricating oil compositions and concentrates containing the
super{gyerbanedriraby@ keprsiebaisedpbiiidenyt sulfenates: and
composition comprising (a) one or more super overbased polyalkenyl
sulfonates and (b) one or more super 25 overbased alkylaryl sulfonates
wherdl the G ABESEENURHVErBRY alvisaiadieréssposition is
greater than 400. More specifically the present disclosure is directed to a
SURES %%a?g% %'W@Pﬁﬁﬁé%%%“ﬁ@f&&%t n is egreater
comprising: -6 one or more s verbased polyal eny su onat
i¥P6ne or more super overbased alkylaryl sulfonates; wherein the
Total Base Number (TBN) of the sulfonate composition is greater than

b Ik
4 r?ferﬁggﬁham?/e comp05| élé sc ose r : aﬂs‘ go aert Lﬁl%%suifanate

) rrmn@pmeﬁerabctgoth@h'ﬁﬁm mfghaammmwﬂm&pcﬂfaﬂb@nyt and alkylaryt
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overbased polyalkenyl sulfonate a alkylaryl sulfonate™ 10 composition
dlﬁ%ggﬁ‘mﬁrﬁ%@\ﬁ%ﬁ@m the range from about 20 to about 1,000
cSt at 100C and has, a TBN of 425 (the TBN of the mixtures was

pre%s%he Séwélgg)%\)/g%ﬁg%%e itgﬁg%ﬁé%zryl surona esulfonate

c@mmesmmlﬂhabﬁdﬁwmsm%m theosamgettﬁﬁomgbmndspw about 750 cSt at
20 to about 1,000 ¢St at 100°C and has a TBN of 425 (the TBN of the

mixtures was adjusted to 425 before the determination of the viscosity). More
preferably the super overbased polyalkenyl and alkylaryi sulfonate

| -composifion has a viscosity in the range from about 40 to about 750 ¢St at

*100°C and has a TBN of 425. Most preferably the super overbased
polyalkenyl and alkylary! sutfonate composition has a viscosity in the range
from about 80 to about 500 cSt at 100°C and has a TBN of 425.

} The super overbased polyalkenyl sulfonate and alkyiaryl sulfonate

20

25

composition disclosed herein is an alkali metal or alkaline earth metal
-salt, or mixtures thereof. Preferably super overbased polyalkeny! sulfonate
and alkylaryl sulfonate composition is an alkaline earth metal salt, and more
preferably super overbased polyalkenyl suffonate and alikylaryl sulfonate
.composition is a calcium sait. |

Preferably the poiyalkenyl sulfonates are satts of polyalkeny! sulfonic acids
derived from a mlxture of polyalkenes comprising greater than about 20 mole
percent alkyl vmyhdene and 1,1-dialkyl isomers,
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15 '1000C and has a TBN of 425. Most preferably the super overbased
polyalkenyl and alkylaryi sulfonate composition has a viscosity in the
range from.about 60 to about 500 cSt at 100C and hasaTBN of 425. The
super overbased polyalkeny) sulfonate and alkylaryl sulfonate
composition disclosed herein is an alkali metal or alkaline earth metal 20

salt, or mixtures thereof. Preferably super overbased polyalkenyl sulfonate
Mdrelredesribyiftrariiod viprlidene isamanisiaaeiing vindideas ispmmer and

QP_@&%EQH@&HQ@[SOA/Q[Q%%@Q}V@BW suffonate and alkylaryi

sulfonate composition is a calcium salt. Prefe'rably the polyalkenyt
sulfonates are salts of polyalkenyi suifonic acids 25 derived from a

mixtpse Ot Helvalkenas compsising SreAREthan rBOML 20:MRle RSELEM: 4 number |

%Ivlé}_ll vi%lggﬁl&% \%Q;dh%b ]f-&itallllé)(i(jgst%%%r% .-7 More preferably, th.e alkyl
vmyzf%’ene iSomer is a methyl vinyiidene isomer and the 1,1-dialkyl isomer
i§&Q@l@’ﬁ@%@ﬁé@%@ﬁ‘yﬁé@ﬁ@%&@n@%ﬂﬂ%%ﬁﬁgﬁ@ﬂ?@ﬂ% weight of
B Tarably th o manae !
weight of about to apou : referably the polyalkene has a
@WWWS@%*%N@&&P&@W é?ogﬁ%ﬁ{’%’g ?(B%bout 1,000. More
preferably the polyalkene has a number average molecular weight of

apAULAGR 1GabaLE S0 Ry efgabivotiiRdi@lyalkene is poiyisobutene. The

aryl radical on the alkylaryl moiety of the alkylaryl sulfonates is a non- 10

phenolic aromatic ring and the alkyl chain is a linear alkyl chain or

biaechad radkgdichraihe @litylaimprieanabbiintatkdbodistfferatesnianm)-

P Y n%ﬁmﬁ S IR AR I 2 ARG EARY? BlaRkhed

aéﬁg{m%%%%%%a_ ly the alkyl c%uﬂ contains from abo‘_l(?t.zo to about 24

caledrcaaimmeniriRing fepsi AR ihé imePerbiifiserine atams: Brefrably alky

CRRLNIRHRIE PORLEBEI01 2 to about 32 carbon atoms, and more preferably
the alkyl chain contains from about 20 to about 24 carbon atoms. Most
preferably the alkyl chain is a linear alikyl chain containing from about 20 to

about 24 carbon atoms.

Preferably the aryl radical is phenyi or tolyl, more preferably the aryl radical is
phenyl. '

In another aspect, there is provided a process for
preparing a super overbased polyalkenyl sulfonate and alkyiaryl sulfonate

‘composition comprising (a) one or more super.overbased polyalkenyl
sulfonates and (b) one or more super overbased alkylaryl sulfonates, wherein
the process comprises: '

{a) preparing a mixture of (i) one or more polyalkenyt sulfonic acids,
stabilized polyalkenyi sulfonic acids, or mixtures thereof, and {ii)
one or more alkytaryl suifonic acids, stabilized alkylaryi sulfonic
acids, or mixtures thereof; and
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15 about 24 carbon atoms. Preferably the aryl radical is phenyl or tolyl,
more preferably the aryl radical is phenyl. In another aspect, there is
provided a process for preparing a super overbased polyalkenyl suifonate
and alkytaryi sulfonate 20 composition comprising (a) one or more
super.overbased polyalkenyl sutfonates and (b) one or more super

overbaged alodaiyL SHUGRAISS WISTGI 1 HACEES OGS (Fhn aicine
onic aclds,

preparing a mixture of (i) one or more polyalkenyi sulfonic ac

stabilized [FRjH KRR B forie SelkamohAng eaites, digxidgdu ihepresance
or more allpdargofkfanic acids, stabilized alkylaryl sulfonic acids, or
mixtures thereof; and -8 (b) reacting the mixture in (a) with a source of an
alkali metal or-an alkaline earth metal, a C, to c5 alkanol and carbon
wbriginithentgirb BasecNumbeb SN W dha sulfeonaierempesiinntie greater
#BNagi the sulfonate composition is greater 5 than 400. Preferably the
TBN of the super overbased polyalkenyl sulfonate and alkylaryl sulfonate
composition prepared by the process disclosed herein is greater than 425,

~ &hraferobly ShefdiabphieeTRINGOTOVRIBaper awlysliny! sulfeiategnd alkylary!

%Liigonate and atjkxlar I snélgor{ﬁ\te com g.‘si ion J?fgreater than 450. 10
?8?556@/ 0es’lslﬁpgrr_ Verh se%pﬁ%ﬁe% SRy Eultorate and alkytaryl
SrateithanfSo S08MAR BREErRRIXIHAS dbeispRenveshgRefom
iR Psaarhl R eliiiadNoGRndeasompBiioh42 adher Bhiraks0 .
the composition was adjusted to 425 before the determination ofthe

viscosity). More preferably the super overbased poiyalkenyl and alkylaryl
Jorefaeably the super overbased polyalkenyl sulfonate and alkyiaryt sulfonate

composition disclosed herein has a viscosity in the range from about

20 to about 1,000 cSt at 160°C and has a TBN of 425 {the TBN of the

composition was adjusted to 425 before the determination of the viscosity).
More preferably the super overbased poiyalkeny! and aliyiaryl sulfonate
.composition has a viscosity in the range from about 40 fo about 750 ¢St at
100°C and has a TBN of 425. Most preferably the super overbased
_poiyaikanyivand alkylaryl sulfoniate composifion has a viscosity in the range
frorn about 60 to-about 500 ¢St at 100°C and has a TBN of 428,

‘Preferably the metal in step (b) is an alkaline earth metal, and more preferably
the alkaline earth metal is calcium.

A-; in another aspect, there is provided a lubricating oil composition comprising:

{a) amajor amount of an oil of lubricating viscosity; and

{b) a super overbased polyalkenyt sulfonate and alkyiary! sulfonate
composition comprising (i) one or more super overbased:
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15 composition has a viscosity in the range from about 40 to about 750
cSt at 100C and has a TBN of 425. Most preferably the super overbased
poiyalkenyl and alkylaryl sulfonate composition has a viscosity in the
range from about 60 to' about 500 cSt at 100C and has a TBN of 425.
Preferably the metal in step (b) is an alkaline earth metal, and more
preferably 20 the alkaline earth metal is_calcium. In another aspect, there
is provided @F@FMﬁl‘S&ﬁWb%ﬂfGBﬁ{B'éﬁﬁ%(%%ﬁr@T@?rﬁi‘?ﬂa?g%g?ﬁﬁﬁﬁt of
an oil of lubri 'Wiggﬁ&i{yi@rﬂd (b) a super overbased polyaikenyl.
sulfonate and alkylaryl sulfonate 25 composition comprising (1) one or
more super overbased -9 polyalkenél sulfonates and (ii) one or more

supeereiethe Ftabhgserhumben BN At syionata e aReRitintS,
( m%@nate composition is greater than 400. 5 Preferably the
T@Vé\%%he super overbased polyalkenyl sulfonate and alkylaryl sulfonate
composition employed in the lubricating oil composition disclosed herein is

PFeaterdbigrtind TRN0E hrosspesferaniases PRivadiieny suenatr ansaliylary
polyalkenyl sulfonate and alkylaryl.sulfonate composition | t

500t Y BREHLUR) (0 LB S A B g e R e s
alkylandl suffondtezbtotimpb8tioh temployed in the lubricating oil
copResiiandisslasagdnasain arnaiscasituiothe/! sulgnbencahposiaion is

to about 1,000 cSt at 100C and has a TBN of 425. More preferably the

GRS EBALRY polyalkenyi sulfonate and alkylaryl sulfonate

composition has a viscosity in 15 the range from about 40 to about 750

CSﬁi%T %‘ff} A00 e Aol BRI ARBoMaRERY? iRbhatb AU RIkIue/hasfshate

polyalkenyr sulfonate and alkylaryi o . L
_composition empioyed in the iubricating oil composition disclosed herein has a viscosity in the

range from about 20 to about 1,000 cSt at

100°C and has a TBN of 425, More preferably the super overbased

polyalkenyt sutfonate and alkylaryl suffonate composition has a viscosity in
* the range from about 40 to about 750 ¢St at 100°C and has a TBN of 425.

Most preferably the super overbased polyalkenyt sulfonate and alkytaryl

sulfonate composition has a viscosity in the range from about 60 to about

500 cSt at 100°Cand has a TBN of 425.

The lubricating oi} composition disctosed herein may also contain one
or more addifives selected from one or more detergents, dispersants,

viscosity index improvers, ashiess sulfur extreme pressure agents, a!kaiine
earth metal and alkali metal borated extreme pressure agents, molybdenum-
containing extreme pressure agents, prdvidet‘i, pour point depressants, rust
inhibitors, .corrosion inhibitors, ash-containing friction modifiers, ashless
friction modifiers, molybdenum-containing friction modifiers, metal
deactivators, seal swell agents, demuisifiers and anti-foaming agents.

-10-
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sulfonate composition has a viscosity in the range from about 60 to about
500 cSt at 100Cand has a TBN of 425. The lubricating oil composition
disclosed herein may also contain one 20 or more additives selected from
one or more detergents, dispersants, viscosity index improvers, ashiess
sulfur extreme pressure agents, alkaline earth metal and alkali metal
borated extreme pressure agents, molybdenum- containing extreme
DEQSSIHEE Rgantsdprdvidediounporitndepressantsia earinHisitors,
corrosion inhibitors, ash-containing friction modifiers, ashless 25 fiction
modifiers, molybdenum-containing friction modifiers, metal deactivators,
seal swell agents, demulsfiers and anti-foaming agents. -10 In another
aspeda therérdsrpabaidetiawelgitakngesit dorahmnit AR weiaptBATgetd AR ¢ of
about 10 wejght: i) gﬂgu weight percent an oil of lubricating
viscosity; an@%&%ﬁ ggﬁ}béer ove'rké)gged polyaikenyl suffonate and alkylaryl
suffonate composition comprising (i) one or more superoverbased
polyalgeny| sufopateserhstdmpeyateon sulenaloadoditialk mienate
sulfonates; VcVJ;&?If LiHR, &@ﬁéﬁg @‘8}@&( HRhe Qiggé?-évgﬂé%@d
composition IS greater than 400. Preferably the TBN of the super
overbased poBiRkapyssiinates AN IEIANE UMITERURSHPYhBRed
employed in gha{Rjicaipasieoncentrate disclosed herein is greater than
425, and more preferably the TBN of the super overbased polyalkenyl
sulfonate and alkylaryi sulfonate composition is 15 greater than 450. )
Préferainljhind et Gasedisusber hoBbikehine sfeamareramapitian Is

sgﬁ%)%%g%%ition employed in the lubricating oil concentrate
disclose

erein has a viscosity in the

Preferably the TBN of the super overbased polyalkenyt sulfonate and alkylaryl

sulfonate composition employed in the lubricating oil concentrate disclosed herein is greater than

425, and more preferably the TBN of the
super overbased polyalkeny! sulfonate and alkytaryl sulfonate composition is
greater than 450.

Preferably the super overbased potyalkenyl sulfonate and alkylaryt sulfonate

composition employed in the iubricating oil concentrate disclosed herein has a viscosity in the

range from about 20 to about 1,000 ¢St at
100°C and has a TBN of 425. More preferably the super overbased
ﬁdiya!kenyi sulfonate and alkyiaryt sulfonate composition has a viscosity in the
range from about 40 to about 750 ¢St at 100°C and has a TBN of 425, Most
preferably the super overbased polyalkeny! sulionate and alkylary! sutfonate

- composition has a viscosity in the range from about 60 to about 500 ¢St at.
100°C and has a TBN of 425. - |

The lubricating oil concentrate disclosed herein may also contain one
or more additives selected from detergents, dispersants, viscosity index

“41-
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range from about 20 to about 1,000 cSt at 100C and has a TBN of
425..More preferably the super overbased 20 polyalkenyl sulfonate and
alkylaryi sulfonate composition has a viscosity in the range from about 40
to about 750 cSt at 100C and has a TBN of 425. Most preferably the
super overbased polyalkenyl sulfonate and alkylaryl suffonate
composition has a viscosity in the range from about 60 to about 500 cst at
infGvans haniesERMIRF ¢RFredie Phedsbrivagegiildbatenpartth
herein may.also, c none e nts,
%ﬁ?ﬂb@ ?ﬂ};b?ﬁéf:%@ %ré%x P%E |mpr§§§rl'l§¥ a&?@ﬁ%ﬁ@@ﬁé@
SR SPNECHPGENIES a&ammameﬁemurnaomkaﬁm&%‘@rd%éﬁ L
pressure adenis, malybdeaumRATABIRY A, BISISHECHRGRAS,
\?aed pour point epressants rust inhibitgrs, corrosi n |nh go !
astifensmokyoenomReaiRRISoEntas Mediics gygactvators, sea
-geRigisinadipiipannastialag metltdeactivators, seal swell

agents, demulsifiers and anti-foaming agents. Among other factors, the

._present disclosure is based on the surprising discovery that the viscosity
~ abthe superoverbasetpoldalkenyt suffeantesteanrpeineduced by the

et addigon ofsmallguranies of %M%W@%Mé@ebﬁlmwes can
alky

by o oA RS S AL B2
RESHRIE BlIQALATHIENRRAIAY mﬁéfpmlpetkekamﬁmwmd@@r e

P e e G e

plotted in Figure 1 are also summarized in Tables 11 and Ill. The data

show that the addifaroiEsessPEMNORTdEIDRAWINE Y ene sulfonic
acids to the stabilized polyisobutene sulfonic acids during the

F:g?ur_e‘ 1 shows the viscosity of super overbased polyisobutene sulfonates,
-ntimber average molecutar weight (vin)-450 and 550, and alikyibenzene
sulfonates, The data plotted -iﬁ Figure 1 are also summarized in Tables |l and
iil. The data show that the addition of increasing amounts of the alkylbenzene
sulfonic acids to the stabilized polyisobutene sulfonic acids during the

" pverbasing process results in an increasing amount of reduction in viscosity of

-the overbased sulfonate mixture.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

As used herein the following terms have the foliowing meanings unless
‘expressly stated to the contrary:

The term ‘alkali metal” as used herein refers to Group | metals in the Periodic
Table, such as sodium, potassium and lithium, or mixtures thereof.

-49-
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overbasing process results in an increasing amount of reduction in
viscosity of the overbased sulfonate mixture. 20 DETAILED
DESCRIPTION OF THE INVENTION Definitions As used herein the
following terms have the following meanings unless expressly stated to
the contrary: The term “alkali metar as used herein refers to Group |
metals in the Periodic 25 Table, such as sodium, potassium and lithium,
or mixtures thereof. -12 The term "alkaline earth metal" as used herein

refRssdmBrakaité atalmiirediaioficefahl e ane fas GRS MdRE Wkhe
agnesium, strontium, or mixtures thereof. The term "alkaline earth

AR IBRIP SR aRHCR S8 SR THTe PARHEH T SRS iR S0 RO, B B

dharealkylaryl suffonic 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 "alkyl" as used

hEP@i reterdilinBRartia atofand strpRiRcRs dendiRewin refriase an
THieztinecinikyinogil asitsedrhaligiandfewidaiineas-dnadthantords, it is an
branched-chain alkylene groups.having at least 2 carbon atoms, Typical
AR et R R RS SRR e LT Al

(cOH 2D RTHR)C dipwpyie tkal-iS kaEkB) oHeaning atpletal salt.
(-CH2CH2CH2CH2-), sec-butylene 15 (-CH(CH2CH3)CH2-), n-pentylene

(ﬁ&lél CH2C QJ,CHZC%%-E and the like. Tll erm "dj-alkylar k )
R JET by 56 o St a oA arar RN Epe R gheln
thtigligytanys hydrocarbon that is not mono-alkylaryl hydrocarbon [100 x
di-alkylaryl hydrocarbon/(mono-alkylaryl hydrocarbon + di-

The ferm “alkylene” as used herein refers {o linear-chain and branched-chain
alkylene groups having at least 2 carbon atoms. Typical alkylene groups
include, for example, ethylene (-CH2CH,-), propylene (-CHCH,CHg-),
isopropyiene (-CH(-CH3)CHa-), n-butviene (-CH,CH,CHCH2-), sec-butylene
(-CH(CHCH3)CHy-}, n-pentylene (~CHCH,CH-CH,CH2-), and the like.

The term “di-alkylaryl hydrocarbon content” as used herein refers to the
weight percentage of the alkylaryl hydrocarbon that is not mono«a.lkyia'ryt
hydrocarbon [100 x di-alkylaryl hydrocarbon/(mono-alkylaryl hydrocarbon + di-
alkylaryl hydrocarbon)].

The terms “high overbased” or “HOB” as used herein refer to an overbased
polyalkenyl or alkylaryl sulfonate having a high TBN of greater than about 60
to about 400. Generally a carbon dioxide treatment is required fo obtain high
TBN overbased detergent composifions. It is believed that this forms a-
cotloidat dispersion of metal base. |

The term “moncéatkyiarﬁ hydrocarbon content” as used herein refers to the
wéight percentage of the alkyiaryl hydrocarbon that is not di-alkylary!
hydrocarbon_ 1100 x mono-alkylaryl hydrocarbon/(mono-atkylaryl hydrocarbon
+ di-alkylaryl hydrocarbon)]. | |

13-



alkylaryl hydrocarbon)]. 20 The terms "high overbased" or "HOB" as used
herein refer to an overbased polyalkenyl or alkylaryl sulfonate having a
high TBN of greater than about 60 to about 400. Generally a carbon
dioxide treatment is required to obtain high TBN overbased detergent
compositions. It is believed that this forms a colloidal dispersion of metal
base. 25 The term "mono-alkylaryl hydrocarbon content” as used herein
refers to the weight percentage of the alkylaryl hydrocarbon that is not
di-alley/tarpsfisikosaskiomsid ok TORG-atkytaglherein refer to overbased
hydrocarbon/(mang-alkyl rg‘(.)gn I- I #9

e e L R G A b
overbased polyalkenyl or alkylaryl sulfonate having a low TBN of about O
to ‘Fhe e "pblialiermopivitkire ayi” el yalsdmdrein nsfedsherain aldfdrsrto
an glkyl or alkenyl.group which.is generally derived fram_palyalefins which
A S RN, N e B R M R s

' 5 suchapelymsaf proporeifinsuiéstievtans thoke-siafiesabiichias ethylene,
ﬁBﬁ%SHE,%@Q}@&? Wil favRaPeH R AMRP IHE FFRIRAHATMBIRR wil

e preferably, about 3 to -about 12 carbon atoms. Maore preferred
GiysoRtmg hELERIH RATRON aIPRBRe 2pdreiRMESIBhlkRPAUbStENe
an&;&ﬁe&el B&rtel Ixﬂg&ﬂtﬁasm&ﬁw ; &?@de maatﬁé@@&apw&ee,
olypropylene, po ene, especi olyisobytene, an
oo R e, G AR o0t (-BEAENE A TaRecae Aol prepared
10 "sdunvesatalainmelalios alkhite peivibropefelia ohddisneiespimiaiito
lkal ) . koo )
B A LRI A N S e D L

polyRessanene suffonic acids” or "stabilized alkylaryl

m
m
m

The term “source of alkali metal or alkaline earth metal” as used herein refers
to alkali metal hydroxides, oxides or alkoxides and alkaline earth metal
15  hydroxides, oxides or alkoxides, or mixtures thereof.

The terms “stabilized polyisobutene sulfonic acids” or “stabilized alkylary!
suffonic acids” as used herein refer to polyisobutene sulfonic acid“s and
: éikyiaryi sulfonic acids that have been siabilized by neutralization with an
aikali metal or alkaline earth metal. The degree of neutralization may be
. 20 varied between 65 weight percent neutral nolyisobutene sutfonic acid and
alkytaryl sulfonic acid and 100 weight percent polyisobutene sulfonic acid and
- alkylaryl sulfonic acid._ Preferably the degree of neutralization may be varied
“between 80 weight percent neutral polyiscbutene sulfonic acid and alkylary!
sulfonic acid and 100 weight percent polyisobutene sulfonic acid and aikyiaryi
25 sulfonic acid. | | '

 The term “super overbased” as used herein refers to an overbased
polyalkeny! sulfonate or alkylary! sulfonate having a TBN of greater than 400.
‘Generally a carbon dioxide treatment is required to obtain high TBN

44-
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sulfonic acids" as used herein refer to polyisobutene sulfonic acids and
alkylaryl sulfonic acids that have been stabilized by neutralization with an
alkali metal or alkaline earth metal. The degree of neutralization may be
20 varied between 65 weight percent neutral polyisobutene suffonic acid
and alkylaryl sulfonic acid and 100 weight percent polyisobutene sulfonic
acid and alkylaryl suffonic acid. Preferably the degree of neutralization
may be varied between 80 weight percent neutral polyisobutene suffonic
apidrbadaaikidargest fompasitibasditlid(belgbt that dhisfolyrsob utelividal
aulfonlc .acid andtall IaryI 25 sulfonic acid. The term "super overbased"

SVt ereln N Terers to an overbased polyalkenyl sulfonate or alkylaryl

sulfonate having a TBN of greater than 400. Generally a carbon dioxide
teRime IS TERH Méq\mmmmw Adhaert hrsenh defergethe amount

TBSR il e TUORAE P RER A SR L RETBIe S ner
areblunurohémsefeniivaien elbalirerpitgunissaoiiKiafoigrapnostienaiisnlinity
TRUSHUTRRE PelBh Aunbpis E%ﬁ'?&é @ef&m#@msww%@gmee@im

a greater alkalinity reserve. The TBN of a sample can be determined by

ARSRRY PRSIy RE nspmﬁaé? SGrabiR RrockRv e meg%ﬁ%a“mﬂon
teamacifEN @Q@ﬂﬂ%rw&@ﬁwwgw@%ﬁf@ﬁp@s&wl abrw atkmber

com SI'[ expr umber equal t them as
45 S e Sl BV 5 Bl AR e SRR BB AT of 10
meaﬂalmﬁﬁam & ganadfBheafotipositon ﬁ’rmgjamgc&mlm‘atmoapmyon

“saétﬂe%ﬂrmga?fgﬂ%gﬁ%ag S o MO BEBASINERPRRRIRS. 2!

percentages are In we ar ratl s, and all
molecular weights are number average molecular weights.

Uniess otherwise specified, all percentages are in weight percent, all ratios
are molar ratios, and all molecular weights are number average molecular
weights. '

As siated above, the present invention is directed- to novel polyalkenyl
sulfonate and alkylaryl sulionate composition, Wherein the T8N of the
compaosition is greater than 400. The present invention is also directed to a
process for making the novel polyatkenyl sulfonate and the alkylaryt sulfonate
composition, wherein the TBN of the mixture is greater than 400. The
polyalkenyl sulfonate and alkytaryl sulfonate composilion may be an alka{i.

metal or an alkaline earth metaﬁ salf, or rﬁixtures thereoi.

Bolyalkenyl Sulfonic Acid

The potyalkenyl sulfonic acids employed in the process of the present

* invention to prepare the super overbased po!yafkenyi sulfonates and alkyiaryl

sulfonates may be prepared by reactmg a mixture of polyalkenes comprising
greater than about 20 mote percent alky! vinylidene and 1,1-dialkyl isomers
with a source of sulfur trioxide -SO3-. The source of -SO3- can be a mixture of

A5~
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15 As stated above, -the present invention is directed to novel polyalkenyl
sulfonate and alkylaryl sulfonate composition, wherein the TBN of the
composition is greater than 400. The present invention is also directed to

a process for making the novel polyalkenyl sulfonate and the alkylaryl
sulfonate composition, wherein the TBN of the mixture is greater than

400. The 20 polyalkenyl sulfonate and alkylaryl sulfonate composition may
be an alkali metal or an alkaline earth metal salt, or mixtures thereof.
PelifaikaiofiGubadiaid cid!fTinérosidal kexyhtdanitfurdiisdaagoyod in the
process of the present .ipvent e e
B L e L R G e
reztplpremincaty|sufsismIRanbduwemprulivy Hiedds andaastoanidnifamic
P%@&”&ﬁé@%ﬁ@é@ﬁ?em%éu#zﬂ{ﬁ!%&ﬁ%@rﬁeaﬂﬁaﬁ B€ ebsblibfed neat

trioxide he source of -SO3-_can be a mixture of -15 sulfur trioxide

afa BipsUIRGrtAsRE KR Aalend P eGSR SEERTARSR 28 iRk
trightidal sthersempimRsatuliy tiaxidagehosphateutosldiexis aboeaty?00°C.

If i f sulfyr trioxide.and.acetic acid, sulfamic aci
A LER TR AT FUinaRR AR CoeIR AL AN,
insmafvirsdfaianed uines solv éemTeretoses ido medolion kodagicnaies not

Cg%ﬁgie ﬁg@m AT TR ARt sRRG JOIP prbaQacC.

a epends on the particular sulfonating a%;ént employed. For example,

afagesandimecnnisanoliomAders fHRYERS R aersrhiauskdaRanding on
tesaRer alHABR G Wedhaaa veisebippreenitdesompasitia of the pradimt can

B P M R0 A RS S
reinatibeaawashatbternminedcal/tivkticiios sf fuifatalipglgaikdio phyaliene

agent 10 po?y

| fr%%ns%gu%c gagli?éanbgﬁ tbeSBo"&?ﬁft?.q.BPt- Typical mole ratios of sulfonating
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The polyalkenes used to prepare the pd%yaikenyi sulfohig: acid are a mixture of
polyalkenes having about 12 to about 350 carbon atoms. The mixture
comprises greater than about 20 mole percent, preferably greater than about
50 moie percent, and more preferaﬁiy greater than about 70 mole percent

alkylvinylidene and 1,1-dialky! isomers. The preferred alkylvinylidene isomer is
3 methyt vinylidene isomer, and the preferred 1,1-dialkyl isomer is a

- 1,1-dimethyl isomer,

The polyalkenes have a nhumber average molecular weighf in the range of

. about 168 fo about 5,000. Preferably, the polyatkenes have number average

molecular weights of about 350 to about 2,300; more preferably; about 350 to
about 1,000; and most preferabiy, about 350 to about 750. '

The preferred polyalkene is polyisobutene. Especially preferred are
'po!yisobutenes made using BF; as catalyst.
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can be about 0.8:1.0 to about 2.0:1.0. 15 The polyalkenes used to prepare
the polyalkenyl sulfonic acid are a mixture of polyalkenes having about 12
to about 350 carbon atoms. The mixture comprises greater than about 20
mole percent, preferably greater than about 50 mole percent, and more
preferably greater than about 70 mole percent alkylvinylidene and
1,1-dialkyl isomers. The preferred alkylvinylidene isomer is 20 a methyl
vinylidene isomer, and the preferred 1,1-dialkyl isomer is a 1,1-dimethyl
isorbe P ataetfbly &idhE tawdhichussbed ave s hihld88htofeidhtandivehich

"AeShaanY 49%R ARutR ROQnGF rahtm%%%bb@!ése%%béwemm

number averagg molecular weights of about 350 to about 2,300; more™

(RersaA aHbablesye69as Mydheioeduclinn mbeepiasbidpRe abmicestain

terabest thah. dariprefaiors mabtvaikemeisiRaldenb wene, Farfis/dibomers.

preferred are polyisobutenes made using BF3 as catalyst. -16 U. S.

Patent No. 5,408,018, which issued on April 18, 1995 to Rath and which

id ¥ReeRbr RN uRORsRIBHIRN I Rdlieniragiderer méfroriena s RieseTE feam

desgiip as iRy crmidopitefrafHRANAiREhASHLIcSHINaN isomers

contain great rthz;\?q% out 20 mole percent aII,<yIV|ng%(,j§ne and 1,1-dialkyl
~Wh

i SERAFE CihPUinEnY5EHiL BIRBAIE SAbIRRCHIGHY LN aRidsP8
preifenattlcine pajtentaterightdistiibuticteqeheamisafimiyivindistanss and
-(li ' I [ r. %.1 d to pr, re - :
ool o B0 S L anose
drefistdenvetighis st isepppaten byeventmalipieh ofieBogh 6 taltons. in

'w&w@x@e'tﬁ&«:@é‘é@%ﬁ%mtsagﬁ@ssﬁtéﬂmmsme%%@BIS

-are separated by even multiples of about 5

daltons.” In other words, less

tRdiicasiRR BotironmlequiayiesiantAiRtehntan ofder SrifepifoRitssan the
ragiesidtrsweighillis i tianmidhersdfopic foes ®iat is not evenly divisible

by about four.

The Polvalkenyl Sulfonate '

- The super oyerbased polyalkenyl sulfonates of the present invention are

prepared as a super overbased mixture of polyalkenvi sulfonates ahd élkylaryl
-suilfonates by employing the process of the present invention discussed
below.

Alkviarvl sulfonic Acids

The alkylaryi sulfonic acids employed in the present invention may be

- prepared by subjecting _the alkytaryl hydrocarbons described above to the

“sulfonation reaction.

25

Sulfonation is conducted by any sulfonation method known to a person skifled
in the art. One sulfonation method that may be employed is described below,

17~



sulfonates contain a total number of carbon atoms that is not evenly
divisible by about four. 15 The Polvalkenvl Sulfonate The super

overbased polyalkenyl sulfonates of the present invention are prepared

as a super overbased mixture of polyalkenyl sulfonates and alkylaryl
sulfonates by employing the process of the present invention discussed
below. 20 Alkylaryl sulfonic Acids The alkylaryl sulfonic acids employed in
the present invention may be .,prepared by subjecting the alkylaryl
hyﬁfmalhﬂawuwnmemammmdhedmmm&ymwﬁnn Sieifonsitigrsigdiur

ol R e R s S e
-1 divise§Ra)ingdatcatrialyiBamsese spolainingveeadiifohawddeudlngs)-
S HM?&&%@@?&@QWQ&&B SRR AT PR EART RHEBPIN a

and sulfur dioxide (S0O2) through a catalytic furnace containing vanadlum

oxRROPYTEs) 2linRrd HraRbEBE RRARRRait atitHe tepaesed at the

, sutfatta&oafr@mam msoﬁmmmyésammns Tsrreswiingetween

sulguje aciis.ecqverefl aLle, batom e sactor, e sulfonaton i

temperature is main alnedebe ween ert ona ion
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dilution with 10% 100 Neutral oil. Alkvlarvi Hydrocarbons 10 The alkylaryl
hydrocarbons that may be employed to prepare the alkylaryl sulfonates of
MRVEaYE HVOroCarDons
prepared by alkylation of the aryl group, phenyl
or substituted-phenyl, such as tolyl, xylyt, ethyl phenyl or cumenyl.

The alkyiaryl hydrocarbons that may be employed to prepare the alkylaryl

sulfonates of the present invention are prepared by alkylation of the aryl
group, phenyl or substituted-phenyi, such as tolyi, xylyi, ethyl phenyl or
cumenyt.

The alkyl group may be a linear alky! chain or branched alkyi chain containing
from about 4 to about 40 carbon atoms. Preferabiy alkyt chain contains from
-about 12 fo about 32 carbon atoms, and more preferably the alkyi chain
contains from about 20 to about 24 carbon atoms. Most preferably the alkyl
chain is a-iihear atkyl chain containing from about 20 to about 24 carbon

atoms.

The alky! group is a linear, fong chain alkyl group, which gives a high mole
percentage of the aryl sulfonate radical on position 1 or 2 of the linear alkyl

. chain. The linear alkyt chain contains between 14 and 40 carbon atoms,
preferably from 20 to 28 or 20 to 24 carbon atoms. Preferably, the alkaline
earth alkylaryl sulfonate is derived from a C14-Cs nomal alpha olefin, more
preferably from a Cop-Cog or Cop~Caq nhormal alpha olefin. |

Such alkylaryl hydrocarbons may be mixed with other heavy alkylaryl
hydrocarbons, such as di-alkyl benzene wherein the total carbon of the both

18-
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The alkyl group may be a linear alkyl chain or branched alkyl chain
containing 15 from about 4 to about 40 carbon atoms. Preferably alkyl
chain contains from about 12 to about 32 carbon atoms, and more
preferably the alkyl chain contains from about 20 to about 24 carbon
atoms. Most preferably the alkyl chain is a linear alkyl chain containing
from about 20 to about 24 carbon atoms. 20 The alkyl group is a linear,
long chain alkyl group, which gives a high mole percentage of the aryl

wlonatgiradicabanaepsitigAdr?, %H&%@ﬁ%@i Yty ANeabieeal,.

alk | chain contains between 14 and 40 carbon atoms, preferably from 20
BroBLPoRAl dldaryrrilsite Ibrwhirhue rabirdinal reaybemghayy. of
aumame@mewﬂd doom as GG @tﬁ;&lgﬁlahﬁl elefilnengre ar?.@hnch the
0 0;C Q-C24 n | alpha oI f|n Such lar
ROk e ained ot alid AR iR st
maw@%n@m@mrﬁ@w&&m mﬂeh&ai&mbsmeﬁa@mﬂad&amyl
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mono or poly alkylaryl sulfonate in WhICh the aryl radical may be a phenyl,
R G A SNSRI GREN BRI ST S psapaton
whichriittn aliirbat qupsesaaanchedtabrRind)avig/rielabmamheraof
carbons of at least 5 on average 15 and up to 48; alkyl naphthalene, a
pe?rolfgum ‘fraction or polyisobutene having a molecular weight preferably
between 400 and 2300. The alkyl chain of the alkylaryl hydrocarbon is
G RN SEPYRMLERANUIR eSO StiEaHRNRds

ethylene nrnnt lane bufene-1 or isobutene. 10 Stabilization of

.~ Polyalkylene Sulfonic Acids and Alkvlaryl Sulfonic Acids The polyalkylene
" A RRivaliicassuieRikveids soidhr alisidardeseifonia acide viesntipark

BV BthDH O JTHBHPALHY FaHRA ABIMEkAEFAYZ BRI zation by any
method known to a person skilied in the art. A method typically used is
described below.

The sulfonic acids may be partially neutralized or totally neutralized in a
diluent and water with an alkali metal or an alkaline earth metal, or an oxide or
a hydroxide thereof, in the presence of an aicohol, and preferably with a
carboxylic acid promoter, containing 1 to about 4 carbon atoms. The stabilized

“sulfonic acids are obtained after removai of the alcohol and water and

filiration. The degree of neutralization may be varied between 65 weight
percent neutral polyisobutene sulfonic acid and alkytaryl sulfonic acid and 100

-weight percent polyisobutene sulfonic acid and alkylary! sulfonic acid.
Preferably the degree of peutralization may be varied between 80 weight

‘percent neutral polyisobutene sulfonic acid and alkylaryl sulfonic acid and 100
weight percent polyisobutene sulfonic acid and alkyiaryl sulfonic acid.

Carbonafion and Overbasing of the Mixture of Polvalkylene Sulfonic Acids,
Stabilized Polyalkenyl Sulfonic acids. or Mixtures thereof and Alkylary!
Sulfonic Acids, Stabilized _A!kviarvi Sulfonic Acids, or Mixtures thereof
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method known to a person skilled in the art. A method typically used is
described below. 15 The sulfonic acids may be partially neutralized or
totally neutralized in a diluent and water with an alkali metal or an alkaline
earth metal, or an oxide or a hydroxide thereof, in the presence of an
alcohol, and preferably with a carboxylic acid promoter, containing 1 to
about 4 carbon atoms. The stabilized sulfonic acids are obtained after
removal of the alcohol and water and 20 filtration. The degree of

n?HE ﬁamwm@yd@@m@@mwwmnféﬁ:wm fRleLIhaeutkzed
3@ tene s% % ca‘\'(Jar | sulfonic acid and 100 %vife%
Fﬁ%‘ﬁs@% KhACKiRy AP STRSHIR SERPS Bl ferably
thmslﬂgreé bé!nwtrallzatlon may be varied between 80 weight percent

neutral polylsobutene sulfonic acid and alkylaryl sulfonic acid and 100 25
weight percent polyisobutene sulfonic acid and alkylaryl sulfonic acid.

Caasopnaibmaantoverbasing of hrmvisttirca robiotiiers sWomih ROMSIds
Ssaltilized Bolyalkeny! Suttanicatidsopritiirse shibrersih had dndliafiatutyi
SM%HR;%‘&&H% %tl&&(ﬂm}a %é{f&iﬂﬂ'&&%dé%wﬁ%ﬁ%é?@é?%aég
alk lene a d the alk %) sulfonic ac qigla?r th E)arbé :ne carth
p%’ﬁﬂg 3&%‘8 ﬁ a?l?y%ﬁ ﬁ ﬁlgoacrl%es?ver%aéu ero rba
dé"seiﬁb@@rw odhsormminteieulfaniasrig by mw&ﬁ%ﬁ an a*%hof
pahdikgisinerdulanieaeiity; dastabitieetiopd ysikg marbotiatitxigeiddt, or
maﬁsgsﬁagnﬁég%@ndsmww&ownsaweﬁt slablliaasvalinggnistillation
SN AR LR e, HASGER e 8 Bl aRaRa s
or alkaline earth’ m

a source or an a eta

amﬁﬁﬁ?cﬁféimaiﬁﬁ’é%bﬁﬂdtﬁéeﬁ%Wé%’ﬂ SRSl ABR ArkeN el than
CAfbppextforablggoeatrdivan 42mpodivoncivsideblylgreatep dhatufss as
aRfdsARd BNdagIIa B0EBgBoIvent was removed by distillation

The super overbased mixture of polyalkenyl sulfonates and alkylaryl
sulfonates of the present invention are characterized by a metal content in
excess of that which would be present according to the stoichiometry of the
metal cation in the sulfonate said to be overbased. These super overbased

 polyalkenyl sulfonates and alkylarnyt sulfonates contain amounts of metal in

excess of that required to neutralize the sulfonic acids.

The alkali metal or alkaline earth.-metal can be introduced into the reaction
mixiure by any suitable means. One method comprises combining a basically
-feacting compound of the metal, such as the hydroxide, oxide or alkoxide with

 the mixiure of poiyaikenyl sulfonic acid, stabshzed poiyalkenyi sulfonic acid, or

mixtures thereof, and alkylaryl sulfonic aced stabifized alkyiary! sulfonate, or
~ mixtures thereof. This is generally carried out in the presence of a hydroxyiic

| promoter such as water, Cq to Cs alkanols such as 2-ethyt hexanol or

methanoi, and an inert solvent, fypically with heating. Under these conditions,
the basically reacting compounds will yield the metal sulfonates. The
. hydroxylic promoter and solvent can then be removed {o yield the metal
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and the sediment was removed by filtration. The resultant super
overbased mixture of polyalkenyl and the alkylaryl sulfonates had a TBN
greater than 400, preferably greater than 425, and more preferably
greater than 450 as measured by ASTM D 2896. 15 The super
overbased mixture of polyalkenyl sulfonates and alkylaryl sulfonates of
the present invention are characterized by a metal content in excess of
that which would be present according to the stoichiometry of the metal

safiondtedh Tise fperiesisliohetey areasikdird esetis wstapyeifonsesk,

olyalkenyl sulfonates .and alkylaryl sylfonates contain amounts of metal
s R S S
padtilrorasittatingressithmsedédoatede introduced into the reaction mixture
by any suitable means. One method comprises combining a basically

R e SR AL i 1 i

sulfonatesciciving?d Tikiuyesathetbofy 400, aliytir prsotfen enagicly sthbilized

B Sy ey AR A

nelvedngyhesians acidsctn v Sahlized Refy st stjisiaigadeprior to
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T R B A A S S
b : nate
salfdratediaredaikaivie ©at (0 fuitbtsmifenatb®) taapmia&pmgagafuper
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e B SO RAE PR e o BB e
dipphadisearosuiiopatpalred\alielaniosidienaiasiage sttt loatesatian
@%ﬁﬁm ?&?@%&WQ%@@@@%MQ AkulARYg SUIgR SRS

laryl sulfonic acids to the
reserve. -

LUBRICATING OIL COMPOSITION

The iubricéting oil composition of the present invention may be prepared by
simpie blending or mixing of the compounds described in more detail below.

‘These compounds may also be preblended as a concentrate or package with
- various other additives in appropriate ratios to facilitate blending of a |

fubricating oil composition containing the desired conceniration of additives.

Qil of { ubricafing Viscosity

QOil of mbricai‘ing viscosity, or base oil as used herein refer {o lubricating oils

which may be mineral oil or synthetic oils of lubricating viscosity and

. preferably useful in the crankcase of an infernal combustion engine.

Crankcase lubricating oils ordinarily have a viscosity of about 1300
centistokes at -17.8°C to 22.7 centistokes at 98.9°C. The lubricafing oils may
be derived from synthetic or naturai sources. Mineral oil for use as the base
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polyalkenyl sulfonic acids or the stabilized polyalkenyl sulfonic acids prior
to the overbasing reaction. It has surprisingly been found that the
viscosity of the super'overbased mixture of polyalkenyl sulfonates and
alkylaryl sulfonates 10 can be reduced 10 fold to 100 fold compared to the
corresponding super overbased 100 percent polyalkenyl sulfonates. The
super overbased mixture of polyalkenyl sulfonates and alkylaryl
sulfonates are suitable for use in_lubricating oil compositions and
o ir dnis anenbiopicdas pamiininiarideric 09 OB STt amL
&%mmmm #f?aam&aﬂgs@g&mfdtigyr%&@m%@méention
simple

LSRR ORI AR HTELS EIFEA O &Y aNEs v drocarbon
@li%bi&m@@llﬁﬁm{ pohaeBtats anppaamgasmmngrtbas:mper aiddithins in
t t It
BRI, Gt S e St M A UBRER R G TR AR
viefinsisphilasf Tatieicana drimso SiiarivastkyiibesteresEpianefaigeosity,
Whricating Qise E@d@&yebenwals@how@m' tAASOEMBFCRINGe the

viscosity and prefer %guseful In the crankcase_of an internal combustion

eftpRechmenRERIbACRRNGIRAYaRTRARYia AcdSias ) BF SR
h?@ﬂ)@eﬂkaiﬂhgsaﬁf %;18!5851“51@“ Qﬁiﬂacenﬂﬁipkﬁa&:%&@deﬂwiidt@ﬁmﬂ ng
Olls ma ived 1ro ur era Qll, T0r
A e G R e R S
ﬁﬁaemmmm@mﬂarmllaaatsamﬁem:rﬁmrr@atmfgmmmmgima@@ymd
A RfHAeRYUonARAR, SRHRRIE s 22 BUREHC @iiRiS df lttbcarbon

synthetic-hydroca rbon olls Include |qU|d polymers of alpha-olefins having
pils prsbeyiiRetieipjissiyrisrine ysed BRs BrampiRobieRdRafiiflyeight
shigesnes obGRigheadradaydrogenated 1-decene trimer with 75 weight

‘percent to 90 weight percent 683 centistokes at 37.8°C mineral ol gives an

excellent oil base. Fischeerrépsch derived base oils may also be empiéyed in
the fubricating oll composition of the present invention.

Other Additive Components

The following additive components are examples of some of the components
that can be favorably employed in the present invention. These examples of
additives are provided to illustrate the present invention, but they are not

intended fo limit it:

Metal Detergents

| In addition to the super overbased polyalkeny! sulfonates and alkytaryi

sulfonates of the present invention, the lubricating off may also contain other
detergents, such as sulfurized or unsulfurized alkyt or alkenyt phenates,
carboxylates, salicylates, phenotate, sulfurized or unsulfurized metal salts of
multi-hydroxy ‘atkyl or alkenyl aromatic compounds, alkyt or alkenyl hydroxy
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olefins such as 1-decene trimer. Similarly, alkyl benzenes of proper
viscosity, such as di-dodecyl benzene, may be used. Useful synthetic
esters include the esters of mono-carboxylic acids and polycarboxylic
acids, as well as mono- hydroxy alkanols and polyols. Typical examples
are di-dodecyl adipate, 10 pentaerthritol tetracapoate, di-2-ethylhexyl
adipate, di-laurylsebacate and the like. Complex esters prepared from
mixtures of mono- and di-carboxylic acid and mono- and di-hydroxy

alkangls sanorlsR SesunerzBliesdsRUNRRHIN Siliand syathetisilss,
ma% also be used. For example, blends of 10 Welgiht percent to 25 weight

ﬁ?ﬁ?ﬂﬂfoﬁéﬂa?é‘& R metslalisakers At Aot BHiE 96 “and
wieightsleingpHa8icaenistokestae®@6BC mineral oil gives an excellent oil
base. Fischer-Tropsch derived base oils may also be employed in the
Iubrlcatlng oil composition of the present invention. Other Additive
CRHEKISEREE The following additive components are examples of some of
the components 20 that can be favorably employed in the present

KR PSERKAIRP R AERYBHKER S BIRVIG S AR e

present invention, but they are not intended to limit it Metal Detergents In

wikshaleterinatonds svidenced bolhairsagusinfoharidaing avghagisheioe

éHHW’FﬁéiMK@Qi@b%%ﬁ@tdﬁ\éﬂetkﬂ@téh§dﬁaﬂé§% & BRYRIRRSOHaIN
other det rgé such as sul{Hglzed or unsulf rlzed alkyl or alkenyl

BERsiRsAY g diic ?‘ﬁﬁ”éﬁd‘iﬁf ralift foetoh aumddzals

ascphesait sypk (phiftnbiid) @wjdaliiyh dnizibitong, axathatéc compounds, alkyl or
alkenyl hydroxy -22 aromatic sulfonates, sulfurized or unsulfurized alky!l or
alkenyl n%hthenates metal salts of alkanoic, acids, metal salts of an

AT St U MIRRARY ahd 5 SetrdniRtimidinbieaal.

4 4'-bis(2-methyl-6-tert-butyiphenol),
2,2-methyiene-bis(4-methyl-6-tert-butyiphenol}, 4,4-butyidene-bis(3-
methyl-6-tert-butyiphenol); 4,4-isopropyiidene-bis(2,6-di-tert-bulyiphenol),

- 2,2-methylene-bis(4-methyl-6-nonylphenol),

2,2'-isobutylidene-bis(4,6-dimethylphenal},
2,2'-methylene-bis{4-methyl-6-cyciohexyiphenol), 2 6-d!-tert-butyi-
1-4-methyiphenol, 2,6-di-tert-butyl-4-ethylohenol,

2 A-dimethyl-6-tert-butyl-phenol, 2,6-di-tert-dimethylamino-p-cresol,
Q,S-di-tert~4~(N N-di-methylaminomethyiphenol), 4,4'-thichis(2-
methyl-6-{ert-butylphenol), 2,2‘-&?\iobis(4~meﬁ1yi-6—tert—t§utylphenol),
bis(3-methyi-4-hydroxy-5-tert-butylbenzyl}-suifide, and

~ bis(3,5-di-tert-butyi-4-hydroxybenzyl). Diphenyiamine~type oxidation inhibitors

inciude, but are not limited to, alkylated diphenylamine,

" phenyl-a-naphthylamine, and a!kyiatéd—wnaphmyiam%ne. Other types of

oxidafion i'nhibito;rs include metal di-thiecarbamate {e.g., zinc di-
ihiocarbamate), and methyiene bis(di—buty! di-thiocarbamate). The
anti-cxidant is generaily incorporated into an ol in an amount of about 0 to
about 10 wt %, preferably 0.05 to about 3.0 wt %, per total amount of the

engine oll.
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Anti-Oxidants 5 Anti-oxidants reduce the tendency of mineral oils to
deteriorate in service which deterioration is evidenced by the products of
oxidation such as sludge and varnish-like deposits on the metal surfaces
and by an increase in viscosity. Antioxidants may include, but are not
limited to, such anti-oxidants as phenol type (phenolic) oxidation
inhibitors, such as 10 4,4'-methylene-bis(2,6-di-tert-butylphenol),
4,4'-bis(2,6-di-tert-butylphenol), 4,4'-bis(2-methyl-6-tert-butyiphenol),
RnelpiarechisdrmetadSrierduyiphenol), 4,4-butyidene-bis(3-
meéthyl-6-tent-butylphenol), 4,4'-isopropylidene-bis(2,6-di-tert-bulylphenol),
2,2'-methylene-bis(4-methyl-6-nonylphenol), 15

p2tistitnayid émelisis(thestirpgenfbrrchery wear of moving metallic parts.
Exaithif b?%%@i%ééﬁ&thy&f@a%ahwﬁm&ea R i sphiebs,
1-4-methylphenot, Z,6-di-tart-butyl-4-ethylphenol, '

phasphiery CBRATBIRTI-BHERD ,92‘?8469?&%

|
HIREFTARAHRTS: ebgpdenum
e o skt et
meihyl-6-tert-bu €no -thipbis(4-methyl-p-tert- nal), 4
L R e s B oA Rt BOAPELRERY;
bis¢8yB-slitfmie: bugthyt Iy didssdrinagieDibtemyeded nappdatsogation
H@P&‘@i&w&%ﬂ&%,aéﬁd‘@%@?im‘iﬁeaﬁixlated diphenylamine,
phenyl-a-napht

ylaminie, and alkylated-a-naphthylamine. Other types of
25 oxidation inhibitors include metal di-thiocarbamate (e.g., zinc di-

_ Ristdndiivitate ¥ AantdRostAdenéshis(di-butyl di-thiocarbamate). The

anti-oxidant is generally incorporated into an oil in an amount of about O to

about 10 wt %, preferably 0.05 to abput 3.0 wt %,&er tot %mou t of {h
mmtgipqg@xyethyiene surface active agents: polyoxyethylene lauryi ether,

polyoxyemyiené higher aicohol ether, polyoxyethylene nonyl phenyl ether,
polyoxyethyiene octyl phenyl ether, polyexyethylene octyl stea.ryi ether,
polyoxyethylene oleyl ether, polyoxyethylene sorbitol monostearate,
polyoxyethyiene sorbitol mono-oleate, and polyethylene glycol mono-oleate.

Other compounds: stearic acid and other fatty acids, di-carboxylic acids,
metal soaps, fatty acid amine salts, metal salts of heavy sulfonic acid, partial
carboxylic acid ester of polyhydric alcohol, and phosphotic ester.

Dem'ulsiﬁers

- Addition product of alkylphenol and ethylene oxide, polyoxyethylene alkyl

ether, and polyoxyethyiene sorbitan ester.

Friction Modifiers

Fatty alcohols, 1,2-dicls, borated 1,2-diols, fatty acids, amines, fatty acid

amides, borated esters, and other esters.

Multifunctional Additives
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Anti-Wear and Extreme Pressure Agents As their name implies, these
agents reduce wear of moving metallic parts. Examples of such agents
include, but are not limited to, phosphates, phosphites, carbamates,
esters, sulfur containing compounds, molybdenum 5 complexes, zinc
di-alkyl di-thiophosphate (primary alkyl, secondary alkyl, and aryl type),
sulfurized oils, sulfurized isobutene, sulfurized polybutene, di- phenyl
sulfide, methyl tri-chlorostearate, chlorinated naphthalene,
fﬁmifueiﬂqdpndysihﬁxhdenwwcﬂbﬁﬁbnaﬁt&hmt&tesﬁus‘twﬁmmneimdmust

%gs%oxyé'*) A SR b o
FRYBYE) wﬁmﬁﬂWM%ﬁwwymWaw@wd
RelMOMRIRSIS QR RiAeRiher caabiexsImgdsnagley! ether,

polyoxyethylene sorbitol monostearate, polyoxyethylene sorbitol

mono- oleate and polyethylene glycol mono-oleate. 15 Other compounds:
321, RogloPEIVEBY acids, di-carboxylic acids, metal soaps, fatty

aC|d amine salts metal salts of heavy sulfonic acid, partial carboxylic acid
ter of alcoho and haspharic ester Denlul |f|ers Addition

gfoﬁuc?&?gmylp (ieyr? 5 go w:)en%é}%m e, p xyet%o);lj aﬁ"%ﬂ 20 ether,

atyrgdyisopeting @w@mﬂeﬂa bmgenm@@ SMoeifiedsFuanaapuisners,

baelouRRIaIEAd Felolea RS AUR) aleify Ak amides, borated

estérs, and other esters. Multifunctional Additives -24 Sulfurized
oxymolybdenum di-thiocarbamate, sulfurized oxymolybdenum organo

rospiford-Diethiesgantsxymolybdenum mono-glyceride,

Polymethyl methacrylate.

Foam Inhibitors

Alkyi meﬁ‘:écr?iate pofymers and dimetﬁyi silicone polymers.
EXAMPLES

The super overbased mixture of polyalkenyl suifonates and alkylaryl
sulfonates of the invention were prepared as described in the Examples given
below. ' |

Example 1
Preparaﬁon of Stabilized Polvisobutene Sulfonic Acids

A polyisobutene sulfonic acid sample was stabilized by neutralization
according tothe procedures given-in Example 3 of US Patent Application
2005/058560. A polyisobutene (PIB) feed having a number average molecular

weight (Mn) of 450 (available from Texas Petrochemical LP as TPC 545) was
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oxymolybdenum di-ethylate amide, amine-molybdenum complex

compound, and sulfur-containing molybdenum complex compound. 5
Viscosity Index Improvers Polymethacrylate type polymers,
ethylene-propylene copolymers, styrene-isoprene copolymers,

hydrogenated styrene-isoprene copolymers, polyisobutene, and

dispersant type viscosity index improvers. Pour Point Depressants 10
Polymethyl methacrylate. Foam inhibitors Alkyl methacrylate polymers
asidfairatatyhstlitsliegpBprrrastorudfinBRESuifde igapisied e aiasaploying the

F@Bffé\f\ffn%f Aalvatkenyl sulfonates and alkylaryl 15 sulfonates.of the
invention were prepared as described in the Examples given below.

EReenpies 8 PAPRRSR O PS RASRISLPBINLEBRERS sAREIAE KERHEIDE feactor
PedrisaRivg BovaRRicReigisatapie/was stabilized by neutralization

SR e R e e AL e Applaion
nESRCBO fedigatrpeniure SEREEIBOe droveTbrtioPistait Fetilomiumeass;
Tg&jéa?&i s %9 %iglgﬂﬁ{?ﬂélﬂ iiblfilng lmdarster M'ﬁ‘f%&%—é%é’ era

trioxide) In air employing the following conditions: The SO3 was pé$pared

bidleasamPerhnitiranst 8GLafPwiraRRigh SlResEBREARITy Hhe sulfonic
VaBrROismenide SRR SRBAR IBannlabratisr wa 13 eedighoppaiue

O e 2 Al P TR W R i
reactor was immediately neutralized with a 25 weight % lime {calcium
hydroxide (Ca(OH),) in a soivent (100 Neutral oil) slurry flowing at a rate of
5.95 kilogram per hour. The overall degree of sulfonic acid neutralization by

calcium was approximately 85 weight %.

Simitarly, a stabilized PIB having a number average molecular weight {Mn) of
550 was pr'e,f}ared using the above procedures with one notable exception,
the Mn 550 PiB was first diluted to 77.1 weight % with a Group 2 100 oil. The
Mn 550 PIB was prepared by biending appropriate amounts of Mn 350 and
Mn 750 PIB available from Texas Petrochemical LP as TPC 535 and TPC
575, respectively. Sulfonation reaction conditions for the Mn 550 PIB are as

follows:

SC4/PIB molar ratio = 0.84; feed temperature of 90°C; reactor temperature =
78°C; SOsfair temperafure = 50°C; SO; concentration in air = 3.6 volume %;
SO; loading = 0.8 kilogram per hour per centimeter; PIB feed rate of 31.3 =

- kilogram per hour; and an SO; flow rate of 3.83 kilogram per hour.

The sulfonic acid content of the product exiting the faliing film reactor was 7.5
weight % on an HSO; basis. The entire product stream from the falfing film
t;e_actor was immediately neutralized with the 25 weight % lime (calcium
hydroxide (Ca{OH)z) in a solvent (100 Neutral oil) slurry flowing at a rate of
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SO 3 loading = 0.9 kilogram per hour per centimeter; PIB feed rate of 24
kilogram per hour; and a SOS3 flow rate of 4.31 kilogram per hour. The
sulfonic acid content of the product exiting the sulfonator was 13.2 weight
% on an 10 HSO03 (sulfonic acid) basis. The entire product stream from the
falling film reactor was immediately neutralized with a 25 weight % lime
(calcium hydroxide (Ca(OH)2) in a solvent (100 Neutral oil) slurry flowing
at a rate of 5.95 kilogram per hour. The overall degree of sulfonic acid

wmié HOR By GRIGHUAWRAS @@%%@ﬁ&é@%’é Weigibie: dei®imilarly, a
stablllze PIB avm% a number averaage molecular We'?ht (Mn) of 550

WELRiien BRI ANER SRPLRETR RN fth WA Hofble exception,
the Mn 550 PIB was first diluted to 77.1 weight % with a Group 2 100 oil.

The Mn 550 PIB was prepargadaAiendRgApR @priate amounts of Mn
350 and 20 Mn 750 PIG available from Texas Petrochemical LP as TPC

535 and TPC 575, respectively. Sulfonafion reaction conditions for the Mn
SHOTRIE afiecaS xéotipley P 983 praBanedl aising dhe 0/8ud fosttabiligsstature of

%@b@éﬁ@&%ﬂ@@é repgrefOly EXAREAN CPRETHYIEE Unpney

concentration in air = volume %; SO3'loading = 0.8 kilogram per hour

pahdusieReafonE ?@&Wéfetaeémemﬁ%a T NGINg 218 aFpgtsof the

fiﬁwwms@é&i&%&iﬁwamm émwmasfﬁ@dfmee acitdensicnt HBiBaiter
was 7.5 t % on SO3

. he. failing fil
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igramasdiafehetiarich ized 98thrim 26! eightBadm e'a(—:ﬁarmimwlayel raaidem
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ram per hour. Again, the overa gree o nIC aCI neutralization

Mnmmw@ymdﬁﬁﬁé@gpgm@@gxﬁyc at the end of the stabilized

- polybutene suffonic acid addition. The mixture was then agitated for another

15 minutes prior to cooling the reactor temperature back to 27°C.

When the reactor temperature reached 27°C, CO, was then bubbled into the
reaction mixture through a dip tube which was below the liquid surface. A total
of 22 grams of CO» was fed over a period of 40 minutes. After the CO, was
charged, a slurry consisting of 198 grams of xylene, 81 grams of methanol,
and 98 grams of lime was added rapidly to the reactor, The CO» féed rate was
then increased {o 0.87 grams per minute and the reaction mixture was
carbonated for an additional 66 minutes. At the end of this carbonation period,
another slurry of 139 grams of xy!ene and '49 grams of lime was rapidiy
charged to the reactor. Ca.rbonation of the reactor contents then confinued at
a rate of 0.82 grams per minute for a period of 27 minutes. The CO; flow rate
was then reduced fo 0.31 grams per minute for a period of 37 minutes. Total
carbonation fime was 170 minutes during which.fime a total of 113 grams of
CO; was charged to the reactor. During the carbonation step, reactor

~temperature was allowed to increase to 40°C from the heat of reaction.

Cooling was applied as necéSsary to maintain and to prevent the temperature
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Comparative Example A Comparative Example A was prepared using the
Mn 450 stabilized 5 polybutene sulfonic acid prepared in Example 1. The
Mn 450 stabilized polybutene sulfonic acid was then overbased by first
adding 310 grams of the Mn 450 stabilized polybutene sulfonic acid over
15 minutes to a 3.5 liter reactor which had been previously charged with
643 grams of xylene, 81 grams of methanol, and 98 grams of lime. All
raw materials were at room 10 temperature prior to the start of the sulfonic
agigadditioningnmreanins: Rearipsdasnsiotiemieiaanpaimetolys
33C at the end of the stabilized | ?gbutene sulfonic acid addition. The
nivaiRelned BriveRRaAR Fiap ﬁ‘g’t T 15 minutes prior to cooling the

reactor temperature back to 27C. When the reactor temperature reached

286 e GRS s Duidh IR 819idhged Dyaarisn ik beruaiatein32°C
tube which was below the liquid sugface, A total ofi22 ram (§f$§)2 was .
foRNBI& % B AIIRIOTARTINGS At the L3l SR e hRytet o)
Capsisingeal 198 gsanpoinblene viisgrhoedf tmetvdmold tued S8eymimafier
of lime. was, added rapidly to the

I R SR e T i e SEsr i B oo o
cABBIRmEIGt bouasltitimabes xwianeDwinadhan ot 2ebentiparessure

to the reactor. Carbonation of the reactor contents then
SRl @0 G ARe 39 oEBroRiRRs e FARiR ingies - pkif SUPes PrgHaRRd
TheiGsetshevsafthivasdenired rtidiand Jhqgremesper minute for a
period of 37 minutes. Total 25 carbonation time was 170 minutes during
which time a total of 113 grams of CO2 was charged to the reactor.
DU e K&pbdaion step, reactdt®®emperature was allowed to increase
to49C from the heat of reaction. Canngais applied as necessary to

m%m%gl%caar'%é‘) preyent the temper@‘i;%léew_gight % on a calcium basis

100°C Viscosity (@ 425 TBN*) 8496 cSt

p%%dgr%?f?gﬂgrréﬁﬁ@é&’ft&%% ARl IS eTRRC S EN MSRLIE R Hen
.rapi ﬁy charged

* The TBN of the super overbased polybutene sulfonic acid was adjusted to

425.

Cbmparative Example B

Comparative Example B was prepared as described above for the super
overbased Mn 4‘50poiﬁsobui:ené sulfonic acid in Comparative Exampie A. The
| overbasing procedure was used except with an alkylbenzene sulfonic acid,
wheréin the alky! group was a linear chain alkyt group containing from about -
20 carbon atoms to about 24 carbon atoms, in bzace of the stabilized
polybutene sulfonic acid used in Comparative Example A. The alkylbenzene
sulfonic acid had an HSO3 of 13.8 weight %. The only changes to the
procadures were to decrease the alkylbenzene sulfonic acid charge to 206
grams and to increase the charge of the solvent (100 Neutral oil) to 255
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from exceeding 40C. After 40C was reached, reaction temperature was .
maintained between 38C and 40C. The methanol and water were distilled
by ramping the temperature to 132C over 2.5 hours. After reaching 132C,
151 grams of solvent (100 Neutral oil) 5 was added. The reaction mixture
was allowed to cool and then filtered. After filtration, the reaction mixture
was returned to the reactor and then ramped to 205C over 2 hours to
remove xylene. During the ramp to 205C, the pressure was gradually
feaveedia sQpBHimsiessddaitiiBRASHO R I ¥R R ddem Bl RIPSC
and 50 millimeters Hg for 5 minutes. The super overbased 10 polybutene
RIRSHHESCId had the following properties: TBN (mg KOHIgm) 452 Ca
16.5 weight % Sulfonic acid 0:96 weight % on a calcium basis 100C
Vﬁ@?ﬁi@@!—ﬁ%ﬁ\yBNﬂ 8496 cSidp * The TBN of the super overbased
%%jybutene sulfonic acid was adjusted to. 425 Comparative Example B
mparative Example B was preﬁ%ﬁé&’%ﬁg%&ribed above for the super
svfghasadid/in 450polyisobutenesgifamsightietiniCe pyiciativisakisample A.
The 20 overbasing procedure was used except with an alkylbenzene
L0RRiYisenRsivng FEBAkYI gfRupStas a linear chain alkyl group
gontaining from about 20 carbon atoms to about 24 carbon atoms, in
plike Eﬁ!ﬁ O6HaBifRE" FYRBARS AR RIVIRRIG RFE WA AMREed to
Jxample A. The alkylbenzene sulfonic acid had an HSO3 of 13.8 weight
%. The only changes to the 25 procedures were to decrease the
alkylbenzene sulfonic acid charge to 206 grams and to increase the

charge of the solvent (100 NgagsbEadimpl@351628

Preparation of super overbased mbdures of polvisobutene sulfonates
and alkvlbenzene sulfonates

Mixtures containing stabilized polyisobutene suifénic acid (Mn 450 and Mn
550) were prepared by mixing the requisite guantities of each as described in
;?abie I below. in all the mixtures listed in Table 1 below, the charges of -
stabilized PIB sulfonib acid and alkylbenzene sulfonic acid were adiusted to
target a total sulfonic acid content of 0.9 weight % {on a caicium-basis) in the
final super overbased product at a reference TBN of 425. The percentages
reported in Table 1 represent the percentage of the fotal sulfonic acid in the
final super overbased product which was confributed from either stabilized
PIB sulfonic acid or alkylbenzene sulfonic acid on a HSO3 (sulfonic acid)

basis.

20



grams. The super overbased alkylbenzene sulfonic acid had the following
properties: TBN (mg KOH/gm) 434 Ca 16.6 weight % 5 Sulfonic acid 0.92
weight % on a calcium basis 100C Viscosity (@ 425 TBN*) 82 cSt* The
TBN of the super overbased polybutene sulfonic acid was adjusted to
425. Test Example 1-10 10 Preparation of super overbased mixtures of
polyisobutene sulfonates and alkylbenzene sulfonates Mixtures
containing stabilized polyisobutene sulfonic acid (Mn 450 and Mn 550)
were prepared by mixing the requisite quantities of each as described in
Table | below. In all the mixtures Iis{egiiepiTable | below, the charges of 15
stabilized PIB sulfonic acid and alky%enzene sulfonic acid were adjusted
to target a total sulfonic acid content of 0.9 weight % (on a calcium basis)

-the—final-superoverbased-productatareference TBN 04257 The
percentages reportéd in Table | repreSaifothetpdnciizageebf the total
sulfofizamipién the finalsupereverbased-product-which-was-contributed
{ from either stabilizedl 20 R4 gy@mic acid or@bMeneFulfoﬁiﬁixlﬁdVén
a HSO3 (sulfonic acjd)phagisomitelibld | Sul{anatutahéix ure* SEiEniple
450 mw** 550 mw**|AlkyghtoRatdsobutenesiighisatitene SulfoRates)
(wt %) (wt %) |
Comparative 100 0.0 0.0
Example A - _
Comparative 0.0 100 - 0.0
-Exampie B
Test Example 1 20 60 80
Test Example 2 20 _ 0.0 80
Test Example 3 | 40 0.0 60
Test Example 4 80 ' 0.0 20
Test Exampie 5 80 | 0.0 20
Test Example 6 90 | 0.0 10
Test Example 7 0.0 ' 10 a0
Test Example 8 : 0.0 o 20 | 80
Test Example 9 0.0 30 I 70
Test Exampie 10 0.0 50 50

* Based on HSO; (sulfonic acid).

'8 **'T‘h'e Mn 450 and Mn 550 stabilized polyisobutene sulfonic acids were

prepared as described above in Exampile 1.



Sulfonate Sulfonate (wt %) (wt %) (wt %) Comparative 100 0.0 OA
Example A Comparative 0.0 100 0.0 Example B Test Example 1 20 0.0
80 Test Example 2 20 0.0 80 Test Example 3 40 0.0 60 Test Example 4
80 0.0 20 Test Example 580 0.0 20 Test Example 6 90 0.0 10 Test
Example 7 0.0 10 90 Test Example 8 0.0 20 80 Test Example 9 0.0 30
70 Test Example 10 0.0 50 50 * Based on HS03 (sulfonic acid). 5 The
Mn 450 and Mn 550 stabilized polyisobutene sulfonic acids were

o e sy
e mixXtures or super overpase olya n sulrtonales n an

DA IUAAROY 2T EEne R TRiat PP B LA e

Feshiplemp lesdBtane rEeab Evaechiosd latewsvsnobéained émd alote |1 below.

The viscosity of-t IXELY e e lyiso
R A R SRR R i i

5  overtrRedinhinktiene pulfosatesaad alkylbenzene sulfonates was
determined after adjusting the TBN of the mixtures fo 425.

Table I
Example TBN Viscosity* Reduction in
Viscosity
{foid)
Comparative 452 - 8504 NA
Exampie A |
Comparative 434%%* gg** NA
Exampie B
Test Example 1 430 96 89
Test Exampie 2 . 430 82 104
Test Exampie 3 437 86 99
Test Example 4 453 144 59
Test Example 5 446 119 72
Test Example 6 448 480 17

10
* The TBN of Comparative Examples A and B and Test Examples 1-6 was

| adjusted to TBN 425 to compare the viscosity of the mixture of
polyiscbutene sulfonates and alkylaryl sulfonates.

15 ** The TBN and the viscosity data were- obtained by taking the average of the

data from four separate experiments.
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Example TBN Viscosity* Reduction in Viscosity (fold) Comparative 452
8504 NA Example A Comparative 434** 99** NA Example B Test
Example 1 430 96 89 Test Example 2 430 82 104 Test Example 3 437
86:99 Test Example 4 453 144 59 Test Example 5446 119 72 Test
Example 6 448 490 17 10 * The TBN of Comparative Examples A and B
and Test Examples 1-6 was adjusted to TBN 425 to compare the
viscosity of the mixture of polyisobutene sulfonates and alkylaryl
SNloRRIesndiRabiEne TBN and the viscosity data were obtained by taking
the average of the data from four separate experiments. -31 NA Not
applicable. The data summarized in Table Il above shows that the process
ofrhe qUEesenninxe o in Faviddbahuper sivensathed tnbauces s of the present

polyisgbute [fonat ' Rayi LY, 1Al
e e L R e R A T

caliglariyigs ¢ Bonatsig aving onry igh JRbaseafepEnsdfderdsyRfyHaN
Mﬁé&%é@s an extremely high viscosity which is not

Comparative Example A containing 100 weight percent super overbased
polyisobutene sulfonate {Mn 450) has an extremely high viscosity which is not
qommeréial!y practical. The data summarized in Table li show that the

~ addition of increasing amounis of the alkylbenzene sulfonate to the
polyisobutene sulfonates during the overbasing process results in a large
reduction in viscosity of the super overbased polyisobutene and alkylbenzene

sulfonate mixture.

The reduction in viscosities of Test Examples 1-6 were calculated by dividing
the viscosity of the overbased polyiscbutene sulfonate in Ccmparétive
Example A by the viscosity observed for each of the Test Examples 1-6.

The reduction in the viscosity of the super overbased polyisobutene sulfonate
prepared from 450 molecular weight polyisobutene gave between 17 fold to
104 fold reduction in viscasity.

' As_."d'iscussed above, Comparative Examples A containing 100 weight percent
super overbased polyisobutene sulforiates has an extremely high viscosity
which is not commercially practical. The data show that the addition of
increasing amounts of the alkylbenzene suifonate fo the poiy&sobis_ten_e
suifonates during the overbasing process resuls in a large reduction in
viscosity of the super overbased polyisobutene and alkylbenzene sulfonate
mixture. This reduction in viscosity is best seen in Figure 1 whichis a

graphical representation of the data in Table it.
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10 commercially practical. The data summarized in Table Il show that the
addition of increasing amounts of the alkylbenzene sulfonate to the
polyisobutene sulfonates during the overbasing process results in a large
reduction in viscosity of the super overbased polyisobutene and
alkylbenzene sulfonate mixture. 15 The reduction in viscosities of Test
Examples 1-6 were calculated by dividing the viscosity of the overbased
polyisobutene sulfonate in Comparative Example A by the viscosity
observed for each of the Test Examples 1-6. 20 The reduction in the
viscaosity of the super overbased polyisQbutene sulfonate prepared from
156 TR e 0 e R 28 R RPN ) o Y1
eafiantinadiMis 6o andisatiigthmsezhatmi @ s paftesidEaapisie s A0 were
%%?é?é@@%&oog Q%@J%ﬁa%%&&‘snz?a%‘fé’?ﬁ.%%%sed polyisobutene sulfbr
ates has an extremely high viscosity which is not commercially practical.
The data show that the addition of increasing amounts of the
alkylbenzene sulfonate to the polyipghideme Sulfonates during the
overbasing process results in a large reduction in viscosity of the super

- overbased polyisobutene and alkylbenzene sulfonate 30 mixture. This

redluction in yiscosity Is best geen in Figure 1 which is a graphical,
representati%ﬁ%?ﬂll data in Table if. 32 The TBN and vi¥iSSSEESf the
mixtares_of super overpbased polyalkenyl sulfonates (Mn 550& nd
alkylbengéi%%ﬂ‘&ﬁ%? s in Tast Examplks 7-10 were obtainé® and are
su mmari.{.ed ig Tabé?elg below. 5 TabI%_J_llé Example TBN Visqggfty*

ést eExam

Test Example 9 , 450%% - 178*¥

Test Example 10 445%* - 344%%

* The TBN of Test Examples 6-10 was 'édj_ﬁsted to TBN 425 to compare the

viscosity of the mixture of polyisobutene sulfonates and alkylaryl sulfonates.

** The TBN and the viscosity data were obtained by taking the average of the
data from ftwo separate experimenis.

The viscosity data obtained for the mixfures of super overbased polyisobutene

' sulfonates and alkylbenzene sulfonates in Test Examples 7-10 are

surnmatized in Table Hll above. The viscosity of the mixtures was determined

- after adjusting the TBN of the mixtures to 425. The data show that the

viscosity of the mixiure of super ovérbasec§ polyisobutene sulfonates and

"alkyﬁbenzene sulfonates increased with increasing amounts of the stabifized

polyisobutene sulfonic acid in the mixture. Test Examples 7, which had the
lowest viscosity of 127 ¢St at 100°C, contained only 10 weight percent
stabilized polyiscbutene sulfonic acid, while Test Example 10, which
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Test Example 7 416 127 Test Example 8 440 162 Test Example 9 459**
178** Test Example 10 4.46 344** * The TBN of Test Examples 6-10 was
adjusted to TBN 425 to compare the 10 viscosity of the mixture of
polyisobutene sulfonates and alkylaryl sulfonates. ** The TBN and the
viscosity data were obtained by taking the average of the data from two
separate experiments., The viscosity data obtained for the mixtures of
super overbased polyisobutene 15 sulfonates and alkylbenzene

%%E?é}% °dh I ABRIRS G A SRR HeRrdab e BLAbR adae
viscosity of the mixtures Was determined after adjusting the TBN of the
agarvistositeof 3R atatABW that the viscosity of the mixture of super
overbased polyisobutene sulfonates and alkylbenzene sulfonates

increased with increasing amounts of the stabilized. 20 polyisqhutene

TR RN PG RN S BB PR 0 PRy 100
VisigisityertddiTsabbat 1OfGs b hiaisad pullyisoveagiet pdfcaate svasingid
ggltyisobut ne sulfonic acid, while Test Example 10, which -33 contained

SEF‘C'E% weight percent stabilized polyisobutene sulfonic acid, had a
viscosity of 325 ¢St at 100C. The reduction in the viscosity of Test

EXamplRs dsh & camRARIRAesthod0 haiahisnereapk supenassbased
Mn 550 polyisobutene sulfonate ﬁ\ﬁ/s notﬁ%eyftg}rmi_ned. +- ?he edmg}i_i}ogggeeri
apkdrakyien® M8 6P AR MLPRILRRESMESHEENS SEODRIERESS

R Figaky tenait is4bgraphiddnrepiy sedatibylioé tze datsilioTalubesis bostill.
seen

Surprisingly, a relatively small amount of alkylbenzene sulfonic acid drastically
reduces the viscosity of super overbased sulfonates produced from only PIB
sulfonic acids. in the case of M 450 stabilized PIB sulfonic acid, the viscosity
decreased by 17 fold when arylalkyl sufonic acid accounted for only 10% of‘

the total sulfonic acid content,

~34



10 in Figure 1 which is a graphical representation of the data in Tables 11
and lll. Surprisingly, a relatively small amount of alkylbenzene sulfonic
acid drastically reduces the viscosity of super overbased sulfonates
produced from only PIB sulfonic acids. In the case of Mn 450 stabilized
PIB sulfonic acid, the viscosity 15 decreased by 17 fold when arylalky!l
sufonic acid accounted for only 10% of the total sulfonic acid content. 20
-34 Claims: 1. A super overbased polyalkenyl sulfonate and alkylaryi
sulfonate composition comprising: (a) one or more super overbased

Claimgxture of polyalkenyl sulfonates; and (b) one or more super overbased
mixture of alkylaryl sulfonates; wherein the Total Base Number (TBN) of
the,sulfonate composition is, greater.than 400.,2. The super overbased

1+ polS SHER, P TRRSE R AT Ao & b AUENb R AT
whereipabiddiBoOofahgimgmposition is greater than 425. 3. The super
overbased polyalkenyl sulfonate and alkylaryl sulfonate composition of
claim 2, wherein the TBN of the composition is greater than 450. 4. The
super oV&rba SRt SHIAREE SARSIR shd HPW%XI?/P&H%@”YI
composition of@fyraresokie preceding claims, wherein the of the
composition has a viscosity in the range from about 20 to about 1,000 cSt
at 100C and has a TBN of 425. 5. The super overbased polyalkenyl
sulfonatéPand NS/ RirfIEfRRE Overbased mixture of alkyiary! sulfonates;

wherein the Total Base Number (TBN) of the sulfonate composition is
greater than 400.

2. The super overbased polyalkenyl sulfonate and alkylaryl sulfonate
composition of claim 1, wherein the TBN of the composition is greater than
428.

3. The super overbased polyalkenyt sulfonate and alkytaryl sulfonate
composition of claim 2, wherein the TBN of the composition is greater than
45Q.

4, The super overbased polyalkenyl sulfonate and alkylaryl suifonate
composition of any one of the preceding claims, wherein the of the
composition has a viscosity in the range from about 20 {o about 1,000 ¢St
at 100°C and has a TBN of 425.

5. The super overbased polyalkenyl suffonate and alkylary! sulfonate
composition of claim 4, wherein the composition has a viscosity in the
range from about 40 to about 750 ¢St at 100°C and has a TBN of 425.



10.

11.

12.

composition of claim 4, wherein the composition has a viscosity in the
range from about 40 to about 750 cSt at 100C and has a TBN of 425. -35
6. The super overbased polyalkenyl sulfonate and alkylaryl sulfonate
composition of claim 5, wherein the composition has a viscosity is in the
range from about 60 to about 500 cSt at 100G and has a TBN of 425. 7.
The super overbased composition of any one of the preceding claims,

herein th basged polyal | sulf d th
ool B HRE eI SE0T MR A G e AT Lo

alkatramesitiomefadisait, Sominéeireththeveaposititing eepe risvediydedn the
composition of G i &é@t%&'%kgéec%mﬁh yerhasgdmiskure
of p'&%ﬁgﬁ{err?yﬁ' s%[%cgrgégtggg;%%%ﬁgg §uper overbased a y?arg sulfonates™
are alkaline earth metal salts. 9. The super overbased composition of

claimg, superaindhsaese eomsusitisnnst avediasetitnelyededing ditnates
and the one or more super overbased alkylaryl sulfonates are calcium
MRS DR Q8 e S B AR AR SRS oA, the
claigise oviveoedsinseonoarbatse sliyiarvarliasatepaliabiealiinsetitmates
n (a) otk 2l pfpoRlGPASHiaNe agids gy stabilized polyalkeny
sulfonic acids™ derived froni one or more polyalkenes comprising greater
than about 20 mole percent alkyl vinylidene and 1,1-dialkyl isomers. 11.

Them&%&&%ﬁéiﬁ%b@ladm@ﬁgiﬁgni@ﬁ @ﬁﬁ:ﬁ@ mﬁaﬁm{tm@m wnyisiene
isomer is a methyl vinylidene isomer an e 1l,1-dia isgmerisal,l1-
T G RTBRES TR RV EARSNA SRS R PR o

claigvéfbasdd alkyRisinsitlyalianerbatkaimsnzettaveiag eatilecular
weight of about 168 to about 5,000.

The super overbased composition of claim 8, wherein the one or more
super overbased polyalkenyl sulfonates and the one or more super

overbased alkyiaryl sulfonates are calcium salts.

The super overbased composition of any one of the preceding claims,
wherein the one or more super overbased polyalkenyl sulfonates in (a) are
salts of polyaltkenyl sulfonic acids or stabilized polyalkeny! sulfonic acids
derived from one or more polyalkenes comprising greater than about 20

mole percent alkyl vinylidene and 1,1-dialkyl isomers,

The super overbased composition of claim 10, wherein the alkyt vinviidene
isomer is a methyl vinylidene isomer and the 1,1-dialkyl isomeris a 1,1-

dimethyt isomer.

The super overbased compaosition of any one of claim 10 or 11, wherein
polyatkene has a number average molecular weight of about 168 to about
5,000.
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13.

14.

16.

16.

17.

18.

19.

20.

21.

-36 13. The super overbased composition of claim 12, wherein the
polyalkene has a number average molecular weight of about 350 to about
1,000. 14. The super overbased composition of claim 13, wherein the
polyalkene has a number average molecular weight of about 400 to about
600. 15. The super overbased composition of claim 10, wherein the
polyalkene is polyisobutene. 16. The super overbased composition of any

f th i FY herein th dical he alkylaryl
o8 SRR LB L Q0T AELE ity P S o R REp R 2
noa-phenaicacoagtiocirgeind whighllkyl abain 858 tmeboatkyGéifain or a

branched alkyl chain containing from about 4 to about 40 carbon atoms.
17. The super overbased compgqsition of claim 16, wherein the aryl radical

is DRSPS RYSrPEseRiRP QIR ARt b yiaisin Sreipflyaticene has
wheimnthe andrirficabiscoharykidlt dhebsupernoverbased gomnposition

of claim 16, wherein the alkyl chain contains from about 12 to about 32
carbon atoms. 20. The super overbased composition of claim 19, wherein
thel Bk pLgieaiavedasadsqrsmpeEBior 20 elaipotf mhessbbihatbrivatkensie
Supgf Rasgd composition of claim 20, wherein the alkyl chain is a
linear alkyl chain containing from about 20 to about 24 carbon atoms. -37
22. A process for preparing super overbased polyalkenyl sulfonate and

alkyherdundfonasasatpositipn sbompoisary @)onétbe maressiimgeclaims,
over, lyal I %p e asflﬁg
alk%g%%ﬁ u‘#(% ré?\m!fzg%@eﬁ?qpﬁg s"f)lrocegip ('%%ﬁ%g%ses% & orié &%‘8@ ‘
overbased alkylaryt sulfonates in (b} is a non-phenolic aromatic ring and
the alkyi chain is a linear alkyt chain or a branched alkyl chain containing

from about 4 to about 40 carbon atoms.

The super overbased composition of claim 16, wherein the aryl radical is

phenyl or tolyl.

The super cverbased composition of claim 17, wherein the aryl radical is

phenyl.

The super overbased composition of claim 16, wherein the alkyl chain

contains from about 12 fo about 32 carbon atoms.

The super overbased composition of claim 19, wherein the alkyl chain

contains from about 20 to about 24 carbon atoms.

The super overbased composition of claim 20, wherein the alkyl chain is a

linear alkyl chain containing from about 20 to about 24 carbon atoms.
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22.

23.

24.

29.

26.

(a) preparing a mixture of (i) one or more polyalkenyl sulfonic acids,
stabilized polyalkenyl sulfonic acids, or mixtures thereof and (ii) one or
more alkylaryi sulfonic acids, stabilized alkytaryl sulfonic acids, or
mixtures thereof; (b) reacting the mixture in (a) with a source of an alkali
metal or an alkaline earth metal, a Ci to C5 alkanol and carbon dioxide in
the presence of a solvent; wherein the Total Base Number (TBN) of the

Ifonat ition | han 400, 23, T f claim, 22,
A RRSHES P DY B LR LA LCLRE o ARyl e

comppsitioriiifnatd Bbhgoealtothamy2Eingd af hae moessosefEm 23,

Co GO AR KERY ouL s Ry o o B e ST A SH

greater than4 process o
claithgiadie@inabes ewhekeisuiber proekrsedmpslyatkenyl sulfonate and
alkylaryl sulfonate composition has a viscosity in the range from about 20

to about 1,000 cSt at 100C and has a TBN of 425. 26, T f
clim 22 hePERPAE A BUER AR BN ADNRELD AT Sty

sulfonate comgsigisiandiiitzradisciysilyamitsiifange aftiols) abmikidn thooetf

750 cSt at 100C has a TBN of 425. -38 27. The proce f_claim, 2
wherein the s&S&TPB%SH?a%H‘BB‘fy%'f%%Qﬁ gi‘ﬁ%ﬂ‘a & égrcl%’a%;tfg%/?%% g
composition hagifanitseasiy, ior thedareeitfeseotibout 60 to about 500 cSt

at 100C and has a TBN of 425. 28. The process of any one of claims 22 to
27, wherein the metal in step (b) is an alkaline earth metal. 29. The
proces§tdf cIaTﬁ'?‘Q@?M@ré‘lw‘{(Héea‘fkéﬁM’ EAAPRIEES ¥ analigli metal oran

alkaline earth metal, a C, to Cs alkanol and carbon dioxide in

the presence of a solvent;

wherein the Total Base Number (TBN) of the sulfonate composition is

greater than 400.

The process of claim 22, wherein the super overbased polyalkenyl

sulfonate and alkylary! sulfonate composition has a TBN greater than 425.

The process of dlaim 23, wherein the super overbased polyalkenyl
sulfonate and alkylaryl sulfonate composition has a TBN greater than 450,

The process of any one of claims 22 to 24, wherein the super overbased
polyatkenyl sulfonate and alkytaryt sulfonate composition has a viscosity in
the range from about 20 to about 1,000 ¢St at 100°C and has a TBN of
425.

The process of claim 25, wherein the super overbased polyalkenyl
suifonate and alkylaryl sulfonate composition has a viscosity in the range
from about 40 to about 750 ¢St at 100°C and has a TBN of 425.



27.

28.

29.

30.

31.

32.

33.

30. A lubricating oil composition comprising: (a) a major amount of an oil
of lubricating viscosity; and (b) a super overbased polyalkenyl sulfonate
and alkytaryl sulfonate composition comprising (i) one or more super
overbased mixture of polyalkenyl sulfonates and (ii) one or more super
overbased mixture of alkylaryl sulfonates; wherein the Total Base Number
(TBN) of the sulfonate composition is greater than 400. 31. The
lubricating oil composition of claim 30, wherein the super oyerbased

pol{ Bk EmPERHEh SR EP a RIS o RARE O ERRRTSHAR B A TBN
greaifonass A25 al3iaHeslilfviesingaibesitpasiteraafistakindih wbereige

ColB T RO HC Bt 0135 2 RN Bt of

composition of any one of claims 30 to 32, wherein the super overbased

polyalkenytsiifonals, e Fkyamsspifanate, GoReRSRIENE matindRidlma is
viscosity is in the range from about 20 to about 1,000 cSt at 100C and

had alsaing ga8hdAetahe lubricating oil composition of claim 33, wherein
the super overbased polyalkenyl sulfonate and alkylaryl sulfonate

S . i it 4 ¢
B e R B L G S
composition of claim 34, wherein the super overbased polyalkenyl

sulfonaid ek iy lesy saiitoateoeapaigsition in (b) has a viscosity is in
the range from about 60 to about 500 cSt at 100C and has a TBN of 425.

{a)  a major amount of an oil of lubricating viscosity; and

(b}  a super overbased polyalkenyl sulfonate and atkylary!
sulfonate composition comprising (i) one or more super
 overbased mixture of polyalkenyl sulfonates and (i) one or
more super overbased mixture of alkylaryl sulfonates;

wherein the Total Base Number {TBN) of the sulfonate composition is
greater than 400.

The lubricating oil composition of claim 30, wherein the super overbased
polyalkenyt sulfonate and alkylaryl sulfonate composition in (b} has a TBN
greater than 425. '

The lubricating oil composition of claim 31, wherein the super overbased
polyalkenyl sulfonate and alkylaryl sulfonate composition in (b} has a TBN
greater than 450.

The lubricating oil composition of any one of claims 30 to 32, wherein the

super overbased polyalkenyl sulfonate and alkyiaryt sulfonate composition
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36. A lubricating oil concentrate comprising: (a) from about 10 weight
percent to about 90 weight percent an oil of lubricating viscosity; and (b) a
super overbased polyalkenyl and alkylaryl sulfonate composition
comprising (I) one or more super overbased polyalkenyl sulfonates and
(i) one or more super overbased alkylaryl sulfonates; wherein the Total
Base Number (TBN) of the sulfonate composition is greater than 400. 37.

The lubricating il concentrate of claim. 36, whereigh
R R e e A RS
gregtErihand Bas 4T BB dit2hibricating oil concentrate of claim 37,
wherein the super overbased polyalkenyl sulfonate and alkylaryl sulfonate

composition in (b) has a TBN_ greater than 450, 39. The lubricating qil
34. corlenihEGHER,AUROBIRASIIE 36 HATB, T WERTaR & P verbtaed

polyakansylaieAe drlrpdrsuiseraracs tptisitoimitiibhasa

viscosity is in the range from about 2 bout 1 cSta
has‘@‘?‘%‘?\%‘%@éhﬂ@%‘?@% TR @glﬂ’\é) é§ g% ﬁ§§ H[@Qé?) oéél g&m@ , w%?é%eri}rail s
the sqpaq evyardmsed polyalkenyl sulfonate and alkylaryl sulfonate :
composition in (b) has a viscosity is in the range from about 40 to about
750 cSt at 100C and has a TBN of 425. 41. The lubricating oil
35. conEbattadertingil aompesiinnAbdalR cdvarBein 1 |§Hﬂ€érﬁ)( erbased

sulfgppigicEdiatands dienatie remremitaatin dbinpasitonirc(isitds i
the range from about 60 to about 500 cSt at 100
visc%sity is in ‘thgl range fror%uabout %% t% a u?&?(? f@sat 100°C and has

a TBN of 425.
36. A lubricating oil concentrate comprising:

(a) from about 10 weight percent to about 90 weight percent an oil

of lubricating viscosity; and

(b)  a super overbased polyalkenyl and alkylaryl sulfonate
composition comprising (i) one or more super overbased
polyatkenyl sulfonates and (i) one or more super overbased

alkytaryl sulfonates;

wherein the Total Base Number (TBN) of the sulfonate composition is

greater than 400.

37. The lubricating oil concentrate of claim 36, wherein the super overbased
polyalkenyl sulfonate and alkylaryl sulfonate composition in (b) has a TBN

greater than 425.
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38.

39.

40.

41.

a TBN of 425. -41 ABSTRACT Super Overbased Poiyalkenyl Sulfonate
And Alkylaryl Sulfonate Composition And Process For Making The Same
The present invention is directed to super overbased polyalkenyl sulfonate
and alkytaryl sulfonate composition comprising (a) one or more super
overbased poiyaikenyi suifonates and (b) one or more super overbased
aikyiaryi suifonates wherein the total base number (TBN) of the sulfonate

¢ sition is gregter than, 400. The.present invention is al Ir

o R S R et R Fr M S e Ry

alpplyaikenib aatoceta positidkyl @gusaliongte composition in (b) has a TBN
greater than 450.

The lubricating oil concentrate of any one of claims 36 to 38, wherein the
super overbased polyalkenyl sulfonate and alkylaryl sulfonate composition
in {b) has a viscosity is in the range from about 20 to about 1,000 ¢St at
100°C and has a TBN of 425.

The lubticating ol concentrate of claim 38, wherein the super overbased
polyatkenyl suifonate and alkylaryl sulfonate composition in {b) has a
viscosity is in the range from about 40 fo about 750 ¢St at 100°C and has
a TBN of 425.

The lubricating oil concentrate of claim 40, wherein the super overbased
polyalkeny! sulfonate and alkylaryl sulfonate composition in (b) has a
viscosity is in the range from about 60 to about 500 ¢St at 100°C and has
a TBN of 425.
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ABSTRACT

Super Overbased Poiyalkenyl Sulfonate And Alkylary! Sulfonate

Composition And Process For Making The Same

~ The present invention is direcied to super overbased polyalkenyl sulfonate and
alkytaryl sulfonate composition comprising (a) one or more super overbased
polyatkenyi suifonates and (b) one or more super overbased aikylaryi suifonates
wherein the total base number (TBN) of the sulfonate composition is greater than
400. The present invention is also directed to a process for preparing such super

overbased poi-ya!kenyi sulfonate and alkylary! sufonate composition.

Figure 1
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