‘'SUPER OVERBASED POLYALKENYL SULFONATE AND ALKYLARYL
SULFONATE COMPCSI TI ON AND PROCESS FOR MAKI NG THE SAME
The present invention is directed to super overbased
pol yal kenyl .sul fonate and al kyl aryl sul fonate
conposition conprising (a) one or nore super 5

over based pol yal kenyl sul fonates and (b) one or nore
super overbased al kylaryl sulfonates wherein the
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Sulfonates that are used in lubricating oil applications have been classified as
either neutral sulfonates, low overbased (LOB) suifonates, or high overbased

20 (HOB) sulfonates.

High overbased polyalkeny! sulfonates having a TBN up to 400 are known
~ and can be prepared by conventional overbasing processes. Howéver, super
overbased polyalkenyl sulfonates having a TBN greater than 400 that have
acceptable viscosities are not known and a process for their preparation is
25  also not known. There are many well known processes fof preparing high
| overbased polyalkeny! sulfonates and high overbased alkylaryi sulfonates. A
- number of patents and patent applications have disclosed methods for
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1 preparing high overbased pol yal kenyl sul fonates
and hi gh overbased al kylaryl sulfonates. U S. Patent
No. 4,086, 170 di scl oses overbased cal ci um sul f onat es
and concentrated oily solutions thereof are prepared
by reacting a solution of 5 al kyl benzene sul fonic acid
Wi th an excess of a cal cium oxide having a nedium or
|l ow activity towards water and with carbon di oxi de.

al pr@ehug highsovetbased gohasienycalifonaies sndfigiabeerbased alkylaryl
obt allg) fromsuch a cal cium oxide are perfectly

5 ar e easily filterable. U S. Patent No.
4 137 184 di scl oses netal sulfonates of the formula
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sul fonate conpound, a diluent and a solvent; (2)
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carBonah e iRtiQMHSture of a lower molecular weight atkanol, an altkyl or
alkaryl substituted sulfonic acid or suifonate compound, a diluent and a
solvent; (2) adding a basic calcium compound fo the initial mixture to form a
- second mixture in which the amount of added calcium is at least about ten
20 times the amount necessary to form a neutral calcium sulfonate; (3) heating
the second mixture o reflux temperature; (4) carbonating the second mixture
at said reflux temperature to form a carbonated product which simuitaneously
and continuously removing water produced by the carbonation reaction; (5)
after carbonation is stopped, heating the carbonated product to an elevated
25 temperature sufficient to remove the-alkanol; and (6) removmg solids and

solvent from the carbonated product.

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.



U S. Patent No. 5,132,033 discloses |ubricating oi
contai ning an overbased oil-sol uble conposition
prepared by adding water to a heated reaction m xture
-2 containing an al kaline earth netal halide, an
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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 sulfonaté substituted in position 1 or 2 of the linear alkyl chain,
they exhibit properties making them fit for use as detergentsldispersant
additives for lubricating oils. |



25 branched al kyl chains with on average a total
nunber of carbon atons of 15 to 48. In as nuch as
these mi xtures contain | ess than 10% of |inear nono-
al kyl phenyl sulfonate substituted in position | or 2
of the linear alkyl chain, they exhibit properties
meki ng themfit for use as detergents/dispersant
additives for. lubricating oils. -3 U S. Patent No.
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than about 23 or (2) at least 28 weight percent of the alkyl radicals are
branched chain alkyl radicals, or (3) both, and is useful for making alkaline
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 suifonic acids derived from a mixture of
| 'pplyalkylen'es comprising greater than 20-mole percent alkyl vinylidene and
1,1-di-alkyl isomers, and a method for makirig the corhposition Also provided
are low and high overbased suffonates made from the mixture of po!yalkenyl
sulfonic acids, and Iubncatlng 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 aryi radical is not phenol, wherein the alkyl chain
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conprising a m xture of polyal kenyl sulfonic acids
derived froma mxture of polyal kyl enes conpri si ng
greater than 20 nole percent al kyl vinylidene and
1,1-di-al kyl isoners, and a nethod for making the
conposition. Also provided 25 are | ow and high

over based sul fonates made fromthe m xture of

pol yal kenyl sulfonic acids, and lubricating oils

COoNigal My cthﬁ tﬁé’ﬂ éd?ﬁ‘élﬁ@%elﬁ}éeﬁ 14PHLAG N‘Bon%t&%%l\?dhﬂherem

di scl oses an kal 1 ne earth sul fonate avi n
at theasples®f thmérryéswfqrme tadjdal fieati @aposltsommt opRefthe, linear

con bRy Tkalits Hebeer Pthngt Sbdk o dn & BRENSS 24t ARy,
t hesulfdnate/hax impreved gompatitfliy atotubility Bnd Ifoafmmg qbecformanées
0Sj

RSl M0 Ry, Ba8Labd e S TamatPr the Rk pikyi3E REHow
sul odimetrunitas, & Wpryohigh Issenplrhbho-bikitate, SPldHY é téiseyence, a

i MORgIeel B SRR Png ol kyl ate b B 1 ow

'|od|ne nunber, a very high | evel of nono- alkylate, and

ot o S B Ran e Rl s e o erila o8 oot 102530

( PuM) dmtlos:afs Amethé 20 pRLNGIRS brake)ard AGIcRTABadity of a

1dns t@n&m@! fig gﬁ%r@ q%,lﬁkﬂg g&gﬂ%wﬁ&%&éggﬁ% aypoIJalkenyl

f r i iilfoRste @ dhd Wﬁ&ﬁomum whierdin B [Y&Hﬂﬁé"lWI suﬁéﬂét@ Rdrfalkali
to the functional fluid, wherein the polyalk

sulelahpean §lkalm%@m' metahsaliiof 8 polglieians sulf@n@gaqdwderlved
Metfdm $3hbRE ofpB ?ﬂehféi %ﬁﬁ‘:ﬁ@é-éih% g;Péa“tePﬂ‘-.hH o0t 26 ﬂhoue

froma mxtureo nprising greate
tha:ermlﬂkymnm@e mtéfdl-aﬂqykryomrmw i dene and
1,1-di-al kyl i-somers. 15 U.S. Patent Application No.
10/.660, 948 (Publication No. .US 2005/ 0059560

18q; 4&BoBatent Appligationdip. aﬁ&%%&@ubm|ongﬂ@t%m%5@959560

pol Id@mg Eﬁﬂ) y\/ﬁ.pali:
resA{uI tin fers osalrtlr‘: t rea@& %S;gfge ﬁ.ﬁy téﬁ]&éﬁf ;?(agégkenyl suélfomc
sulacigls, whesbydbe ipsodsch rasiuitingdrdmy thwwachdm belmgpewa potgalkene

e N T T -

- pr sterage oefuthies processing. Neutralization at this point in the process results
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- 20 in polyaikenyi sulfonic acid that is stable and has decreased amount of

sultones.

" Super overbased polyalkenyl sulfonates are highly desirable for use in
I_Ubric_'ating oils employable in diest_ei engines requiring a greater capability for

- neutralizing acidic matter, especially marine diesel engines. However, the
conventional processes for the preparation of very highly overbased
polyatkeny! sulfonates have problems associated with the very high,
unacceptable viscosifies of the products, which make them difficult to handle.
Thus, there is a great need for a process for the preparation of overbased
polyatkenyi sulfonates having a TBN greater than 400 and viscosities between
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20 in polyal kenyl sulfonic acid that is stable and has
decreased anount of sultones. Super overbased

pol yal kenyl sul fonates are highly desirable for use in
| ubricating oils enployable in diesel engines
requiring a greater capability for neutralizing
acidic matter, especially marine diesel engines.
However, the 25 conventional processes for the
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requiring a high alkalinity reserve. SUMWARY OF THE

I NVENTI.ON 15 The present invention is directed to a
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sulf conposi tion conp risin ne or nore super
ﬂ( Faryl SUORate compos on comp 13&13 (a?one or more s.uperIo
overbased polyatkenyl sulfonates and (b) one or more super overbased
alkylaryl sulfonates wherein the Total Base Number (TBN) of the sutfonate

composition is greater than 400. The present invention is also directed to a
20  process for preparing such super overbased polyalkenyl sulfonate and
alkylaryl sulfonate composition: The present invention is also directed to
lubricating oif compositions and-concentrates containing the super overbased

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

25 overbased alkylaryl sulfonates wherein the Total Base Number (TBN) of the

" sulfonate composition is greater than 400. |

More specifically the present invention is directed to a super overbased
polyalkenyi and alkylary! sulfonate composition comprising:
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over based pol yal kenyl sul fonates and (b) one or nore
super overbased alkylaryl sul fonates wherein the
Total Base Nunber (TBN) of the sulfonate conposition
is greater than 400. The present invention is also
directed to a 20 process for preparing such super
over based pol yal kenyl sul fonate and al kyl aryl

sul fonate conposition. The present invention is also
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polyalkenyl and alkylaryl sulfonate composition has a viscosity in the range
from about 60 to about 500 ¢St at 100°C and has a TBN of 425.

~ The super overbased polyalkenyl sulfonate and alkylaryl sulfonate
| composition of the present invention is an-alkali metal or alkaline earth metal
20  salt, or mixtures thereof. Preferably super overbased polyalkenyl sulfonate
and alkylaryl sulfonate composition is an a,lkalihé earth metal salt, and more
preferably super overbased polyalkenyl sulfonate and élkylaryl sulfonate
-composition isé calcium salt. |

Preferably the polyalkenyl sulfonates are salts of polyalkenyl sulfonic acids
25 derived from a mixture of polyalkenes comprising greater than about 20 mole
percent aikyl vinylidene and 1,1-dialkyl isomers.



15 100C and has a TBN of 425. Mst preferably the
super overbased polyal kenyl and al kyl aryl sul fonate
conposition has a viscosity in the range from about
60 to about 500 cSt at 100C and has a TBN of 425. The
super overbased pol yal kenyl sul fonate and al kyl aryl
sul fonate conposition of the present invention is an
al kali metal or alkaline earth netal 20 salt, or
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B b LT G R T

15at @tput Mysarbopratémsabl y t he -al kyl chain is a |linear

20

25

al kyl chain containing fromabout 20 to

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

A further embodiment of the present invention is directed to a process for
preparing a super overbased polya_lkenyl sulfonate and alkylaryl sulfonate
‘composition comprising (a) one or more super.overbased polyalkenyl
sulfonates and (b) one or more super overbased alkylaryl sulfonates, wherein
the process comprises:

(@) preparing a mixture of (i) one or more polyalkenyl sulfonic acids,
stabilized polyatkenyl sulfonic acids, or mixtures thereof, and {ii)
one or more alkylaryl sulfonic écids, stabilized alkylaryl sulfonic
acids, or mixtures thereof; and |



15 about 24 carbon atons. Preferably the aryl radica

is phenyl or tolyl, nore preferably the aryl radica

is phenyl. A further enbodi nent of the present

invention is directed to a process for preparing a

super overbased pol yal kenyl sul fonate and al kyl aryl

sul fonate 20 conposition conprising (a) one or nore
super overbased pol yal kenyl sul fonates and (b) one or

(e or b (RUEERARE AR WA sGitLL 8P AN Bl MK n gikaline
the proctéss co Ises. (a) preparirng a mxture o |3 :
one or nor eegpth matdhenCh teof dlkana aadicdshon divsde lin thedpresence
pol yal kenyl L%&Oh%p acids, or m xtures thereof, and

(ii) 25 one™ Yiile al kyl aryl sul fonic acids,

stabilized al kylaryl sulfonic acids, or m xtures

i k] S B S b oo

Ine ear

& o tbendDRanol and carbon dioxide in the presence of a

15

20

25

solvent; wherein the Total Base Nunber (TBN) of the
sul fonate conposition is greater 5 than 400.

Pr lé?r@fecmbly tln%BtﬁBmltm super csalwmsed\p@lywm! pulopatekanyalkylaryl
o SHRPRAE PRI sBEroq Y PR S RTRES bR fangon e

gr egreater tHanrd 262 and anate poefergblye fher BBV wf tHeesupBNovérbbed
s RyREV SR Date Sish Al0EH sufafiets Anbaghion Rrgbattr han aso.

Preferably the super overbased pol yal kenyl sul fonate

10 By AORE SPIRRRA Bl ARG S

t o cabypositibn @D thecSitesant ihGéTicartdistemsiseosTiBin tHe réAGe floneabout

e bl 1 SORST AL G h TR Gre PR

SUpempositibh aERhdpty @tk 82y befng thd detbmiirbticribff BB iR osity).
More preferably the super overbased polyaikenyl and alkylaryl sulfonate
composition has a viscosity in the range from about 40 to about 750 cSt at
100°C and has a TBN of 425. Most preferably the super overbased
polyalkenyl-and alkylaryl sulfonate composition has a viscosity in the range
from about 60 to about 500 cSt at 100°C and has a TBN of 425.

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

Another embodiment of the present invention is directed to a lubricating ol
composition comprising: |

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

(b) a super overbased polyalkeny! sulfonate and alkylaryl sulfonate
composition comprising (i) one or more super overbased

-9-



15 conposition 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 polyal kenyl and
al kyl aryl sul fonate conposition has a viscosity in the
range from about 60 to about 500 cSt at 100C and has
a TBN of 425. Preferably the netal in step (b) is an
al kaline earth nmetal, and nore preferably 20 the

al kal i ne ear pdlyatRém)l suworﬂa@és:amu)ﬁﬂ@bhﬁ{ors&hs&* SR agel
the present invention is directed to a lubricating oi
conposi ti on AR svifapatesa) a maj or anount of an oil

of | ubricating ViSCOSIty and (b) a super overbased

pol yal ken sul fonate 25
conp8sFTEl ftyaf:'?ei'“&%% ﬁ\& %f @ﬁl\b h%ﬁt&fogawe?owtwéd
-9 .eéatglﬂhgﬁubosulfonat es and (ii) one or nore super
overbased al kylaryl sul fonates; wherein the Tot al
Base Nunber (TBN) of the sul f onat e conposition is

5r eﬁteﬁa!rablyahe 200 oﬁhE’Bab@rr@lﬁrNaéeld%oTﬁ}k@fyl &Lhﬁan%tépéﬁd alkylaryl

over al, ken suI fonate and al kylary
sul § ﬁ'&? Playsd W@a lybncatiag pf, 6?’“98%'1*% obthe
COorfreserti 1mérfﬁfmti§1$rea%r€tﬁ§fﬂh25 @fﬂmb%rb?eraﬁzg%eefBN*b?@he
425, '‘and npore er abl he TBN of super
ov%@&erﬁéﬁ%m@ﬂl}ﬁ?nﬂ @fo@mte and miikylarhauifopate composition is
sulérggﬁ.}g] )sition is greater than 450. 10

er abl t e super overbased pol yal kenyl sul fonate

and. alkylaryl sul fonate conposition enployed in the

10l UbPi¢falabyXheisupECoRIBAddPbIPAIKetYP s Fcﬁw%?é‘énd ik @Wl sQfonate

has a viscosity in the range f roma@out 0 X
1, oB@Mpesition emplayed gh@q{ggn@tnpgmﬂ@prrmgitzowmf tj\e present

g:} eﬁ'l@éﬁtﬂrb’héﬁ V%Hgﬁg/ iR @E@%n‘? aby if)elr&yébo%\‘.‘ | fo‘ﬁp%ts‘? at

%a ate c Sit as a VI scosi
15 1@%’ @m:g § a JBNaoIARS. MDrtat@refe{aMy e Gupst omrba@m:

andpQ)asikényl EiHaté aRd alkytaryi sulfonate composition has a viscosity in

15 ° the range from about 40 to about 750 ¢St at 100°C and has a TBN of 425.
Most preferably the super overbased polyalkenyl sulfonate and alkylaryl

~ sulfonate composition has a viscosity in the range from about 60 to about
500 ¢St at 100°Cand has a TBN of 425.

.The lubricating oil composition of the present invention 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, molybdéntm-
containing extreme préssure agents, prdvided, pour point depressants, rust

~ inhibitors, corrosion inhibitors, ash-containing friction modifiers, ashless

25 friction modifiers, molybdenum-containing friction modifiers, metal

deactivators, seal swell agents, demulsifiers and anti-foaming agénts.

.-10_



Most preferably the super overbased pol yal kenyl

sul fonate and al kylaryl sul fonate conposition has a
viscosity in the range from about 60 to about 500 cSt

at 100Cand has a TBN of 425. The | ubricating oi
conposition of the present invention may al so contain
one 20 or nore additives selected fromone or nore
detergents, dispersants, viscosity index inprovers,

ash h%ﬁhéﬂiéﬁb‘édlﬁféhf Sf'iﬁe PR ESHY R eAGSG isiredldd@bidBbricating ol
earth netal and al kali1 nmetal borated extrene pressure
agefPRCeNBls BRIBpIigIRg:cont ai ni ng extrene pressure

agents, provided, pour point depressants, rust

i nhi bitors, corrosion inhibitors, ash-contajning

fricti da) modom apeut Whweightpersentito ebpuhohwaight ee@ent an oil of

mol ybdenum Q%Hc%'nﬁg Oc #ycgh@n modi fiers, netal
swe

deactivators, sea agents, denul si fiers and
anti-foam ng agents. -10 A furt her enbodi ment of the

5pr esent(bh NV eNEUpRA ovSrbakEd 96195||kéﬁ>y: %ulfé’rbété @Al 'a[l@lé?w sulfonate

concentrate conprising: (a) from about 10 wei ght
percent to gsamosmnxﬁer@ﬁﬁmséﬂ@@ﬁtorgrﬁpreusrlp@froverbased

l'ubricatingp
pol yal keny! YSLY%; gﬁ%lfgﬁgga%ﬁ'&qga]es%ﬁ ona ePB\?@I‘Eased
conposi t i on alilasylistifogates) one or nore super overbased

pol yal kenyl sul fonates and (ii) one or nore super
overbased al kyl aryl sul fonates; wherein the Tot al
BasWhelgibthe {cteiNgass: Number(TBN) withe sudfepats earappsition(ipyb) is
101 S gréQtdiisst 6o t han 400. Preferably the TBN of the
'sup%r oveﬁ%{ased pol yal kenyl sul fonate and al kyl aryl

sul fonate conposition enployed in the lubricating oil

COIFGeRkARY theoTBMRS thé)glﬂ)%.@ %Veabags@gb@aakbﬁyz%gaﬁ&é dndaikylaryl

425, and nore preferab

ov SHlierate cpBIPpsitive ﬁWP'%\édf’Bﬁ%ﬁ ibgeating allcancpntrate of the
S Ulph@¥ut faveRBBIPR! drb & tian 453, BhE Mk prdiBRabhPie TBN of the

super overbased polyalkenyl sulfonate and alkylaryl sulfonate composition is
15  greater than 450.

Preferably the super overbased polyalkenyl sulfonate and alkylaryl sulfonate
composition employed in the lubricating oil éoncentrafe of the present
invention 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

20 polyalkenyl sulfonate 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. Most
preferably the super overbased polyalkeny! sulfonate and alkylaryl sulfonate
composutzon has a viscosity in the range from about 60 fo about 500 ¢St at
100°C and has a TBN of 425,

25  The lubricating oil concentrate of the present invention may also contain one
or more additives selected fror_n detergents, dispersants, viscosity index

-11-



Preferably the super overbased pol yal kenyl sul fonate

and al kyl aryl sulfonate conposition enployed in the

| ubricating oil concentrate of the present invention
has a viscosity in the range from about 20 to about
1,000 cSt at 100C and has a TBN of 425. More

preferably the super overbased 20 pol yal kenyl

sul fonate and al kyl aryl sul fonate conposition has a

Vi i [ t t

2t BRReLs, FRHICE sulld ol PR oo i, ALY barff hekitand
s uprdkalionetab hewiehextieing pragsum adanisitreoiybderaink pontaiping

11 R preE BTl Brolffd ablieGR b ek htiyors

of cbPesidpGniihiordsuash-cantainmgdritticromodifiersaiehless frivtion

present. i nventi.on na l.s0 cont ain e _ or re .

S adneaiers. WEeeRRuiosfkSBe Sigiefdodits Betel fpbetvators, sea
Vi swElli dgentd) demulsificks anp matidoamingsyeats sul fur extrene
pressure agents, alkaline earth netal and al kal i

netal borated extreme pressure agents, '
nolArbdreg othec tadiars nihegresedt ireeation ssisased ogba tssrprising

CorfeseRn FabheRsPe SEhE SERPL verhe e dlvaidanyf Sronates can
. 'rmldzief ngdUSed by Hi@dijiﬁdri ?ﬂsnﬂ?l @amtidéé if){sailsylaryl Slillfolnic acids or
nol num cont ail n LLCclion 1 ers nmet a
1056 AR A1 Ay Eatont adids laghe paalientl o Mg eids o the
antgtatipRu prly Mt SulfoffPRIdPLElfg tha DvefasirgfroBégsent

invention is based on the surprising discovery that
the viscosity of the super overbased pol yal kenyl

sul fonat es can BRIEFTHEBCRIPTHON OF Tk DRAWINGS smal |
quantities of alkylaryl sulfonic acids or 10

- stabilized al kylaryl sulfonic acids to the pol yal kenyl
sulFigured stovdsthevischbsity sftsaipet bvertiaged pallikobytens sbifarates,

acids .during the overbasi r,0GEeSS. | EF
DSt U4k Bt BR R BE NN A aiflabd fyibenzene
15Vi sabendtys. ofhesdyte lrpld!teldﬁi@&@ﬁe_ g@r? il\/hammmﬁ450 gri%edsﬁswgmmzu and
nu ayer age ecul gr. wei ght 1 an . an
o1 0 e M Taatths maeiusn of ferasie AnovRsat e dkgbazene
1 @uRorit B6idS Y& $t8Bilized pdIiBbaftehé s@fshic acids during the
‘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 foliowing meanings uniess
~ ‘expressly stated to the contrary:

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

-12-



I1'l. The data show that the addition of increasing
anounts of the al kyl benzene sulfonic acids to the
stabilized polyi sobutene sulfonic acids during the
over basi ng process results in an increasing anmount of
reduction in viscosity of the overbased sul fonate
m xture. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Definitions As used herein the follow ng terns have

{ neri DlerAaRAITEEAMT BRI NS ES0d FIBIARRIN 1P BRGE hibthiBh the

contrar term as us

ref@ﬁ!@ io Tableugiich asecaddivmi bariuve, rReginesiliro, st@fitilialy oemixtures
‘ae?) sodi um potassiumand |ithium or mxtures

there -12 The term "al kaline earth netal” as used

herein refers to Group Il metals in the Periodic

Tabhig, teﬁHGQIR er er(“l’]f é‘lﬂk{ﬁ@@%blﬁﬁat%ﬁ%ﬁ%e;ﬁ 'i’%fgfg {04

or .m xtures eart
5a| I@fk@lmleagtblmdamaét ofzn alkgaryhsulfsinic acid.dn ottier waords it is an

t | | f
24 S SRR EL A o dy B3 A R R S rue
s aIa’ndo(Q) asubionit atidagrous tha séapablecst fointihg GIhetansatt. Ky |
group and (2) a sulfonic acid group that is capable

of formng a netal salt. The term "al kyl" as used
her'l&iaqtermf‘dksd” apubed hedeimeders ¢h hoth limedr thiain ahd brarivhied chain

10 The term "al kyl ene” as used herein
Qllrylgc’%ggi near - chai n and branched-chain al kyl ene

10groups havi ng at | east 2 carbon atons. Typi cal

EEE" f%ﬂ %ﬁs‘rﬁg e b examear-pg%gl%bgﬁr@?@ed—cham

( @W(yieﬁé?drﬁblbé havindat l!éla@ﬂ@cérb@ﬁ'%@?ﬁ@ﬂ%ﬁldé} alkylene groups
se¢-bhutyl ene 15 (- CH hé
(- faeameie e)thy A6 CHR‘R-d’fOPWﬁ@e f @HszacHz-)

d'lso@rwie?fé/d-ch){’@'i—gf@qp?% GRPeRE(-CIHREHIERACRE) 8idt-butylene

- refers
15 (CH(CHZCHa)CHz) n-pentylene (-CH.CH>CH,CH;CHg-), 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-alkyla'ryi 7
hydrocarbon [100 x di-aikylaryl hydrocarbon/(mono-atkylary! hydrbcarbon + di-
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 carben dioxide treatment is required to obtain high
TBN overbased detergent compositions. It is believed that this forms a-
colloidal dispersion of metal base. |

25  Theterm “mono;alkylaryi hydrocarbon content” as used herein refers to the
weight percentage of the alkylaryl hydrocarbon that is not di-alkylaryl
hydrocarbon [100 x mono-alkylaryl hydrocarbon/(mono-a!kylaryl hydrocarbon
+ di-alkylaryl hydrocarbon)]

13-



wei ght percentage of the al kylaryl hydrocarbon that is
not nono-al kyl aryl hydrocarbon [100 x di-al kyl aryl
hydr ocar bon/ ( nono- al kyl aryl hydrocarbon + di -

al kyl aryl hydrocarbon)]. 20 The terns "hi gh overbased"
or "HOB" as used herein refer to an overbased

pol yal kenyl or al kyl aryl sul fonate having a high TBN
of greater than about 60 to about 400. Generally a
car i n b r

TEN g arioas o1 BRI r LOEE Bl hotdhn Ao pitribo
t hatpohyaikenylorrratkydarykalifooadiavitigsp vs TBN affaboat Glto bbae.60.
25 The term "nono-al kyl aryl hydrocarbon content” as
used herein refers to the weight percentage of the

al kylhgrtgmm Fadyadled’ eo polyalkenyls as osediherirkigfensyto an alkyl or

s 8 AL AL o it whcn o potmor
8i - ar deKmBrS*qfdn@?Robﬁm.]parﬁdﬂhrﬂ}thntoaordeﬂdsowch as ethylene,
ol PVt Blwice ond e PRIFERY. I Mhgo SieHtemaRVE wil
abottvé aboutdbiouiboi®24 catbontatons, fad afdpicterably, about3to
[T T N M e T,
pol patyRinen pantibidaly AicBukPley 1Ryctere #id ﬁ@@@éd@?ﬁoﬁ;}di’%ﬁsns prepared

@Dn -olefins, particularly 1-nono-olefins, suc 5

1@¢ hic}PEh“é‘,Ch Renppledn® incluge\nalypsopyens. Pelybutene, especially
Pr ebekyabbiitent Nehd R GoN-§ibha-oRs o :
2 tg Igbout eg4, car boﬁjogst oﬁn}'l}s],8 and%ﬁﬁ?%dgpg#ogggqﬁ?ﬁ%g%t
3 td-degpaest 12 carbon atons. More preferred
nono- ol efins include propyl ene, butyl ene,

particul arly isobutene, 1-octene and 1-decene. L
Pol VB¢ &7, soprce i alicili Toetel onalkaling easthanelrErasisadrhareipdefers
POl MPAIRAYMERE h m&w@gﬁm liddd eSO
and the poly- arpha- ol efl nss %rfégﬁﬁéécgé(f %}do@nR I}ngt eneﬁlgéﬁaé
15 1- bdrendes, ridesarmlkoxislescer mixturer dhereolet al  or
al kaline earth netal" as used herein refers to alKkali

met #e,h dr gxi des, oxides or al koxi des and al kal i ne
e arf | 'stabilized polyisobutene sulfonic acids” or “stabilized atkylaryl

sulfonic acids” as used herein refer to polyisobutene suifonic acids and
~ alkylaryi sulfonic acids that have been stabilized by neutralization with an
alkaii metal or alkaline earth metal. The degree of neutralization may be
- 20 varied between 65 weight percent neutral polyisobutene sulfonic acid and
alkylaryl 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 polyisobutene sulfonic acid and alkylary!
sulfonic acid and 100 weight percent polyisobutene sulfonic acid and atkylaryl
25  sulfonic acid. | |

The term “super overbased” as used herein refers to an overbased
polyalkeny! sulfonate or alkylatyl sulfonate having a TBN of greater than 400.
'Generaﬂy a carbon dioxide treatment is required to obtain high TBN
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15 hydroxi des, oxides or al koxi des, or m xtures
thereof. The terns "stabilized pol yi sobutene sulfonic
aci ds" or "stabilized al kylaryl sulfonic acids" as
used herein refer to polyisobutene sulfonic acids and
al kyl aryl sulfonic acids that have been stabilized by
neutralization wwth an alkali netal or alkaline earth
metal . The degree of neutralization may be 20 varied
belone@RsEd dWRirgdHt cBﬁfp%%‘ﬁBnQ qyfsrtﬁa' ieP& MHad HUHRRS a %olfoidal
sul fonic acid and aryl sul onlc acid and 10
meﬂgﬁ@ﬁwylﬁ%mﬁﬁbbay¢sobutene sul fonic acid and

al kylaryl sulfonic acid. Preferably the degree of

neutralization may be varied between 80 wei geﬂt
per8@hemife tht%iIB%?GINH'BWuPE“'EBN LA wsrdchereingrelardo the amount

al [ #
ol YRS bauRAleh D e GRS G KOHT Y BRSmIRFSGRle, Thus, tigher
5aC| N ﬂllfébeérl’ﬁﬂe@ opue adkaéneamctsa@djwaefna@lreat@faik@mty
I
oty RO of BRI A be TSI AS M IS NG, progos
a oaabxoqthm" egu:ﬁalent mt:adme Insge'rmmlltelenb tT(BNJ hﬁthe mlebtrglizatton
OSI tions

N
b SPendid Y PRB YR o Pl R Bl toR Soediseli s, pymber
neegmz;]lhaﬂe m}jftf pb@"s&ﬁln;] Wsadmkuds?ﬁ@n?iug‘wm eq@itraleiFFN t af
use repn e anoun ase e val en (0]
10, B A U 2 EEN 91 10mgrns thet oo g, g composition
hi BA€h nebtraRMtBH BBASIY Rfuaf ) 10RigErH KA hgaz%mt S

and therefore a greater alkalinity reserve. - The TBN of
a sanpl e can be determ ned by ASTM Test No. D2896 or

.‘"‘nt’lnﬁatsg %’Eh 2 s?Je@fﬁBd pélpﬁ&gé‘ﬁtﬁgeé ?reg‘?l%élgﬁt rﬁe?{;&fthalfr os

is the tralizat)on —capaci

| uBtE g r F@'Oéoﬁ‘b%@! malgeularyyaiglis @r%gwalbﬁumage Slegutar
t oweightsig of pot assi um hydroxi de providing the
equi val ent 10 neutralization. Thus, a TBN-of 10 neans

15 8 0 S5 S SRS € e 8 5 PB4 PR
- Un$uifematet dved alkylary% paitdriate dompbsitipis; veresrbingRe TEBNEof the
Wecc(y:hqpo tleornclgrg;tréater 4hanq400 ’?he present invention is also directed to a
process for making the novel polyatkenyl 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,

'P'ol\}alkenvi Sulfonic Acid

The polyalkenyl sulfonic acids employed in the process of the present
' invention to prepare the super overbased polyalkenyl sulfonates and alkytaryl
25 sulfonates may be prepared by reactmg a mixture of polyalkenes comprising
| greater than about 20 mole percent alkyl vinytidene and 1,1-dialky! isomers
with a source of sulfur trioxide -SO;-. The source of -SOs- can be a mixture of
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are nolar ratios, and all nolecular wei ghts are nunber
average nol ecul ar weights. 15 As stated above, -the
present invention is directed to novel polyal kenyl

sul fonate and al kyl aryl sul fonate conposition, wherein
the TBN of the conposition is greater than 400. The
present invention is also directed to a process for
maki ng the novel polyal kenyl sul fonate and the

al kglmirttiodt bRAANCsulkR MRAGdd h ate‘é’hﬁélﬁlr ?Tl(f){/% {ﬂ?ﬂﬂeo‘c

the mxture is greater than 40 The enyl
sul -Femalexesnsulfar fripxide,ethertarplaxes, sulfwosoxide phosphate

%nxghntﬁgléxe 5. é%f' sﬁEatI@y% ﬁ(eny‘% B%Lﬁ@éh’!bg(‘%tﬁ'léj %ﬁeltl& acll, suifamic

pol peaidkalkyl sulfatesaniohlomosdeonEngudicyie n'eaciﬁchemay beesadodted neat

h i based
oF bl her akidthh S Bokn® TRBFoRAlBSs SRl fiRh 288 Aot
may cmdz:aarlremtued téypeiaaats 8an aar:gwm@b@txt ml"? aﬂol@mk $200°C.
per cen a

t
€ Bhe SeRthdl & e paiTaia Tbas e SSenentblyello FpESXaTPle.
sul heastyt dulford @Quirésw teﬁhﬁrém%s?@r eéact@ﬁl%nd (é?éi/ahé?j a

m xture of -15 sulfur trioxide and air, sulf

tri ipmRaralyes shadd be gvpiged e pmeaéd%ffﬁwmwrﬁﬂﬂé& pepduct.
1(‘}5 ul ﬁ@écﬁdﬁ ﬁ}ﬁé ‘3511 orﬁ%”?é{nﬁ%ﬁﬁxte%sstﬁl de\bral hb@l’é'dé%epdmg on

8 hat e S, acet ate, a
'S uI piher p@ndmnﬁe Suefda&t%&qﬂ@n Aenperaturef e extaol of thareadtion can

sul Béhtsge dl‘i’n neﬁrﬂfﬁtgﬂdh ?Qhﬁonﬂﬁé&i Bog;g%ﬁﬁg %ﬁ%lh é’&s@ sﬁ’lﬁ.lnc acid

conduc eat
Thehapbekn wasked out. Efwblbairraoieaatm ef mdfonahrrg agerdto polyalkene

t ge fromabout -30C to
abomgfﬁ g%@&‘gwﬁg %to é‘igoq‘l?{ahe particul ar sul fonating
agent enpl oyed. For exanple, acetyl sulfate requires - -
OVt
| 1dt e%@?gﬁﬁ?@@éﬁﬁﬁfﬁsﬁ tﬁ@ &SB%I bgl f?ﬂlc acid are a mixture of
decpoipalkéngsomvirig abeut d2ddmbout 350 EMbon iatoms.i The mixture

ot rigm iR e i el e in 28 raie Pfient ApBralil FEateHidN abou
ext&hinotd péroent, ead ima@rs peeferably 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-dimethyi isomer. |

The polyalkenes have a number average molecular weighf in the rangé of
. about 168 to about 5,000. Preferably, the polyalkenes have number average
molecular weights of about 350 to about 2,300; more preferably, about 350 to
25 about 1,000; and most preferably, about 350 to about 750. |

" The preferred polyalkene is polyisobutene. Especially preferred are
polyisobutenes made using BF; as catalyst.
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be determned by titration of sul fonated pol yal kene
after any free sulfuric acid has been washed out.
Typical nole ratios of sulfonating agent to pol yal kene
can be about 0.8:1.0 to about 2.0:1.0. 15 The

pol yal kenes used to prepare the pol yal kenyl sulfonic
acid are a m xture of polyal kenes having about 12 to
about 350 carbon atons. The m xture conprises greater

t hap, @beaten@lo ®hes Des C\ﬁﬁibh iRued %h@lmrit’ 19“@59& F&hﬁ%nd which

about 50 nple percent, and nore preferably greater
t hdf ingseRArated bypieterpasaiarits enfraty| andhijieirgienencesdited therein

1, I
LohRT ALY S BaT T st B R B0 Bt BAMLAM eI Bt contain
pr edreates than abadit 20 I(mle p@mﬁlﬂt alkglvinyliderte-atidvg t fdjdlky! isomers.

i soner. The polyalkenes have a nunber average

nol_ecul ar wei g in the range of about 168 to about

55, oﬁ@lcalﬂlfew'éﬁfhwfylsoblﬁén)d(ﬁUJianllzé\@@b disutonaiehate prepacegdrom

10 P S Sy iR A 0, T omers
pr leg‘f @@fabmﬂn alipoti 20356 used écbptepaﬁﬁolir“ﬁh@jtpmd;sarfmmg acids or
P00, RSB oS TRS Yelioods
tPgtleaEf( ﬁugﬁtd&)%% ‘m‘&’;”'?ﬁ”‘“b"’g ?gmc amdf\g si;lgci&teslﬁﬂ&se

10 TRy ar Welhlsrare separelathl Sush ButplhsrdiaRoutiss daess. I

S Uigtiedr veoris, 166 thah @iboliN2O R STl ?bl%ﬁo@uteﬁﬂ'sﬁlf&ﬁ@ HeRIBY
that contain greater than abou ercent

al RYIFRSHGS frﬁ@ﬁé'ﬂ%lﬁ@ﬂ&f weightdiglbutianatths suforig griggiary
WhenfeRAtes MHWWHIW%'O@ C 'oﬂsclt&ﬁs flriﬁt O RRnR cﬁ¥lsibie

prepared from polyisobutene VI ng a e percent o
al ly1apeHyfausene and 1, 1-dial kyl isomers greater than.
about 20%is used to prepare polyisobutenyl sulfonic
tds or sul fqonates, the nol ecul ar wei ght ,
154i i ' u € esul t | ng product has at | east
about 80% of the polyisobutenyl sulfonic acids or.

t whos d
ovahEHIbEs oEa e Sk SHE s MlanBiA ot the prosent Rvention are’
prepared as a super overbased mixture of polyalkenyl sulfonates and alkylaryl

-suffonates 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 hydrocarbons described above to the

“sulfonation reaction.

Sulfonation is conducted by any sulfonation method known to a person skilled
25 inthe art. One sulfonation method that may be employed is described below.
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ot her words, |ess than about 20% of the polyisobutenyl
sul fonic acids or sulfonates in the nolecul ar wei ght
di stribution of the sulfonic acids or sulfonates
contain a total nunber of carbon atons that is not
evenly divisible by about four. 15 The Pol yal kenyl
Sul fonat e The super overbased pol yal kenyl sul fonates
of the present invention are prepared as a super

ove "I"P@%‘H@I é@&f)}df'@ca?lgorpiélé’s%%?@ ¥!)0\ﬁ3l'llll‘l%g BRlBfofitdd pising sulfur

al kyl ar fonates process o
pr edrép Q Mtﬂmdu@ﬁdsm&‘@qmssa@ oﬁ/m mbﬁuuﬁ dfydxqgem and sulfur

i LR Gl TR i SRR B 0,

su bj’l'éetsuﬁg ttinddalgiay Ilamyrbdh\geﬂ atths bpef dissfonation redetordn a
sul f aIIODJS conduct e

.%o tgﬁ@@g{ﬂnﬁ Bﬁ%%tl ap reaghl on. Sulf "Bé}%ﬁ e SOMILEL el

25 bottdief did reaCloe. The émmhtl@ﬂté{ﬁgié?rﬁ@ré Fﬁh?mné@between
e al kyl ar

‘ Lts )Y IS .descri b d | ow,
by P0G Ans Ao Ge Bl e suliptation agoise. din reohELRINGgid '
sul tathovdd ﬁ%bﬂﬁal(t%en%ﬁéﬁ%ﬁﬁbrpwltﬁ h?"é&ﬂ?ﬁﬂ%&trﬂfoua

m xture of ‘oxygen and sul fur dioxide rough a
catal ytic furnace containing vanadi um oxi de (V205).

TheAlkylaryl Hydrdobeles gas is introduced at the top of a

sul fonation reactor in a 5 concurrent al kyl aryl
stream The resulting sulfonic acid is recovered at

. 1& heThé)athanyl biydtdearbons thatrmayTbe efipld e@ﬁ&blpﬂépare the allylary
bet ween 0C and C. After

ng@{ﬂ tjﬁ'?e i,S nai nt€,| ne

he At Pragget ingention are peepated by alivialion of e #y!
groRpP o $ULRKITRGd-bhefl "Ridh oaf

O% 100 mﬁa’i 0|II AP ?ﬂgryl ﬁ%?g{:g?lgtﬁgﬂqghé\wﬂér

al KHBEW!- hydrocarbons that may be enpl oyed to prepare

the al kylaryl sulfonates of the present i nvention are

pr ePﬁ'” elﬂylbﬁlro n'}éy teI é) Pnear eﬁky?chaix 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 frqm about 20 to about 24 carbon atoms. Most prefefably 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 sulfonate radical on position 1 or 2 of the linear alkyl
- chain. The linear alkyl 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 C4-C4o normal alpha olefin, more
25  preferably from a Cz-Cag or C2g-Ca4 NOrmat aipha olefin. |

Such alkylaryl hydrocarbons may be mixed with other heavy alkylaryl
hydrocarbons, such as di-alkyl benzene wherein the total carbon of the both
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group, phenyl or substituted-phenyl, such as tolyl,
xylyl, ethyl phenyl or cunenyl. The al kyl group may
be a linear alkyl chain or branched al kyl chain
containing 15 from about 4 to about 40 carbon atons.
Preferably al kyl chain contains from about 12 to
about 32 carbon atons, and nore preferably the al kyl
chain contains from about 20 to about 24 carbon

o) A RS IPOAEER I abd Bl Y roEhRl okl S %R a2
Cﬁm omcfjmlkymyf “Ebkﬁomaitk}d wglch Wipe b8yl sadicad @@y, bd aphenyl, or
o 3Bttt ot B B8 Rl ooty B om R 51 Btk the

t halkyl geaips alrd Pranchbdichain Hagingi N84 naihier of @ék%bﬁs of %tl least
pref erabl 'y

o 7 OR5Tach Bhoed unde 1 Sl capBbRRIoAPebleyriasion o

t hpogﬁdouhtem@ haﬁrﬂ’fd@n’ﬁilé@dla&fvb&?tﬁ;ﬂré@?aﬁﬂﬁbéﬁve@ﬁrtiob%d 2300.

4- CAO nor nal , hore
?Fsraé}ﬁ*l ghaip ofithe @Eﬂawgy@pcwgn peomvgfiam Qabmogenatlon
oI fipeH ¥ th
ot Egr&ﬁeavy gﬁ}}'ﬁ\ﬁ m‘?ﬂzaﬁ%ﬁfg@g egﬁs ﬁ@%leﬁg I - \Mk

belePbHtENRher ei n the total carbon of the both -18
aI kyl chains is between Cl4 and C60, and preferably
between C18 1z_;md C40, a r?)no or polgl al !kyl ar;l/fl .

or sub3|tut ed- phenyl such as tolyl, xy y et hyI
h th | kyl
g AT AR P LE LI )
| eaﬁéve'inﬁy baweasIR Iy @é"rﬂal%ufrﬁl%é%on%r'ﬁ%thl MHIE&E&% any

etrol eum fracti on or %I sobut ene havi ng

rm tadknaye igra persen §k'ﬂ@¢l in hetare é«fnatt@dawcamed iThe

~al gygcrigggggbq‘;_ the al kyl aryl hydrocarbon is com ng

15

20

25

from dehydrogenation of paraffin or from
pol ymeri zation of ethyl ene, propylene, butene-1 or

ki"lﬂzil L‘gﬁla\ lé{iid%r??' Be é?éﬂl%lﬁ{}éé?ftra@éd’ 8t IR HeuRdliZ<th G
diluent and water W|th an alkali metal or an alkaline earth metal, or an oxide or
a hyd_romde thereof, in the presence of an alcohal, 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
filtration. The degree of neutralization may be varied between 65 weight
percent neutral polyisobutene suifonic acid and alkytaryl sulfonic acid and 100
-weight percent polyisobutene sulfonic acid and alkylaryt sulfonic acid.

| Preferably the degree of neutralization may be varied between 80 weight
-percent neutral polyisobutene sulfonic acid and alkylaryl sulfonic acid and 100

weight percent polyisobutene sulfonic acid and alkylary! sulfonic acid.

Carbonation and Overbasing of the Mixture of Polyalkylene Sulfonic Acids,

Stabilized Polvalkenvl Sulfonic acids, or Mixtures thereof and Alkylaryl
Sulifonic Acids, Stabilized Alkvlarvl Suifonic Acids, or Mixtures thereof

-19-



The pol yal kyl ene sul fonic acids and the al kyl aryl

sul fonic acids descri bed above nay be stabilized by
partial neutralization or total neutralization by any
met hod known to a person skilled in the art. A nethod
typically used is described below 15 The sulfonic
acids may be partially neutralized or totally
neutralized in a diluent and water with an al kal
et fhe Sbly. |

Py o L ARASAE B IR SN PRIIe acils AUBLRISIRliad
pr dialyalisiisnapndhihg allsdary his agidsiwerecpeeoyerbased as
Corﬂé’cﬂb&ﬂbé{ 1,0 about 4 carbon atons. The stabilized
sultonic a0|8s are obtained after renoval of the

al cohol and water and 20 filtration. The degree of

b d b
e 0 St B REt S s i aci
Sal Igjatilized polyatiemytsuionit aoids, DO Mixtumisghéraot andrihe alkylaryl
poIswlfsmblabﬁl@estéainiémwﬁyl gl @ul?cngc é&héf'&w&tu?éﬂ tthFBd"f was

era neytral i zatio

var D EeF Y8108 rdeee o sburs ol analall metal or ataine cart
polnyétebtsmpared duthecaamaourd of dulfordc atilyn theypresendestian alcohol

aCigfdasbVG. @émwﬁé@wg@agﬁeh ogmbgggtﬂﬁg\gﬁ%ﬁa% %g“' c

ont Cc acl

d and al k .
103, SFBASTCS OSSR G Grdlioi Salvapl whereaesrcdistlation

Aciadd, the Sedilveht wasl rétabvead lyeflyratisiv I Therresulmit §6perdverbased

L 85 s G s T o

ofre eféb'mée%ﬂ than Bybeard mere piaferablygraater than 450 as
sulrriaasucecblwASTmeeeat he stabilized polyalkyl ene and
the al kylaryl sulfonic acids were super overbased as

150'e %'rsgﬁgrfgge'o %’}gﬂ@ﬁxgﬁ hfv)l?a Elgy'%\éﬁ b,%gsi gg%?’[&‘%fapﬁzed

20

posywclmaeewk | d:fthelbfes:@]ptlnaemttﬁ'u %r@fchﬁlt'af%mfz%&!i ?%félfl coﬁ!@;‘i‘at in
ay ultToni.Cc.acl ds, stablll zed a ar

?1‘ of gt wcﬁb oyl e preset tiaspeiging tadke s@mﬁmmeéaoft he
usmi@ah@ﬁ mﬂhemﬁ@:@?at@fsa@ taw&%rsgseanmé@dpef%bé}ba%d

aI R )gart netal conpared to the anount
suP‘P Alken shifonates ard pikyland sulferatemcentaisiasnounts 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

mixture by any suitable means. One method comprises combining a basically

' ) feacting compound of the metal, such as the hydroxide, oxide or alkoxide with

25

30

the rixture of polyatkenyl sulfonic acid, stablhzed polyalkenyl sulfonic acid, or
mixtures thereof and alkylaryl suifomc acnd stabifized alkylaryl sulfonate, or

- mixtures thereof. This is generally carried out in the presence of a hydroxylic
promoter such as water, C; to Cs alkanols such as 2-ethyl hexanol or
methanol, and an inert solvent, typically with heating. Under these conditions,
the basically reacting compounds will yield the metal sulfonates. The

. hydroxylic promoter and solvent can then be removed to yield the metal

-20-



and a solvent. Carbonation was carried out using
carbon dioxide at 10 tenperatures about 30C and up to
40C. Sol vent was renoved by distillation and the
sedi nent was renoved by filtration. The resultant
super overbased m xture of polyal kenyl and the

al kyl aryl sul fonates had a TBN greater than 400,
preferably greater than 425, and nore preferably

9r eafstatéd) ae{hBreped ﬂ@ﬁé&b@%r@&k EVJF 1P6R01 shltorkhes
super qverbased m xture of ken fonates and
al R§Peqially thass eipaleinm, banwrn@nﬁrre@@ms:urmmm nsafesied are the
ch gantent in excess of that
mh?%%ﬁ&gﬁvﬁﬁgghéﬁgggﬁgﬁbccord|ng to the stoichionetry
of the netal cation in the sulfonate said to be

OVAPBM hé—\fée&%cﬁ}él?&! a%ﬁ@élﬁﬁﬁ@é’ss 8P rl&‘:?é%'tlon of Polyal#(enyl

sul Tonates and al kyl aryl -sul'fonates cortal n anoun
5 resulforatesaving.a JBNogreaterithan400.dtich praseas eaiploys thée

f’rg%\g(ﬁlﬂbﬁ ofi‘%kﬂé i gﬁ! rid éé\hé oﬁ?t{aﬁlgz%g g@(&/ﬁé@h s[]ﬁ?rﬁ?%f&s to the

can tro uced I nt are- by
anpolyaikeny suifenia asids On éharetehilided polyalkemd scbforic micig peior to

Eatgl'regcﬁ)lelr as: (fgl%%éﬁ%? !féﬁ%%’raﬂsua?ly#h rﬁ_{ %E&ng vdgcsos}tp %f the
postypflrmawased mlmre:ommlybtk@twbulfom aed alaylqusmfonates :

Li h d _al kyl
10 3, bardhe ot 103 Dbdeld okapatey o b Raiespendipg stiper

m avetbased mﬁﬂﬁenﬂ'ﬂb[ lkéhyg@tﬁlﬁfr\%'tésb( Tﬁarsup@ﬂo@rbaséu inbure
presen hydr oxy prormter such as water,

f C,
L orEphalietvbsuioalas nd @'l%l@w}/ﬁu frnatgsorre suitabletfaryies in
angdbacatingillcobRiostidhs atrmmoﬁeéﬁt athé Féhm@t npoun@&y

these conditions, the basically react
willesel¥eel d t he netal sul fonates. The 30 hydroxyl ic

pronoter and sol vent can then be renoved to yield the

metal -20 sulfonates. The preferred sul fonates are
15 alkaline earth RICAK! CO 19N y t hose of

20

25

cal cium bari um and magnesi um Mst preferred are t he
B g b A Bt AR o eparea by
pddiplesiayding 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 |
lubricating oil composition containing the desired concehtraﬁon of additives.

Oil of Lubricating Viscosity

Oil of lubricating viscosity, or base oil as used herein refer to lubricating oils
which may be mineral oil or synthetic oils of Iubricating' viscosity and

. preferably useful in the crankcase of an internal combustion engine.
Crankcase fubricating oits ordinarily have a viscosity of about 1300
centistokes at -17.8°C to 22.7 centistokes at 98.9°C. The lubricating oils may
be derived from synthetic or natural sources. Mineral oil for use as the base

-21-



5 sul fonates having a TBN greater than 400, which
process enploys the addition of alkylaryl sulfonic
acids or stabilized alkylaryl sulfonic acids to the
pol yal kenyl sulfonic acids or the stabilized

pol yal kenyl sul fonic acids prior to the overbasing
reaction. It has surprisingly been found that the
viscosity of the super overbased m xture of

polojiah tagilestidr poRtES pandind, lfwbﬁméhiosaﬂff &ﬁé;t (ﬁﬁs tha: an
be reduced 10 fold to 100 fold conpared t

corof‘ggiﬂj)/] 5% insiypdsating\il gerpegitiens %\5\*'&@?& O'Edmgi%ﬂ’fkenyl
S U'hﬁr@u%%bl%%n sW&e%H RS aRY %glblﬁéﬁéj?%?g Ws@ u1j 9{/1 nthetic réydrocarbon

pol yal ker&;f; Sul fonates an aryl ates
suPt'%\tﬂCbl diguigsrolymers aftalphaasle lmamngttmmrgpen \i$rosind

i e e e e

conledins stignasfl-davenp témen Simiarhn Blkglrbemzyznbe oppreper dscosity,

atst BRUFIO el Mef bR, SRGuESEBMIE Rtres ngpuce the

aI estebssofgnend)-earb@dylitsac&dstmpﬂwa&boy(y% apRiskag Wewlabhnono—
her, addi ti ves riate r

¥ bRy BB s A ApsFS. 7V Bisa! SHses e fiddscyl adipate,

10 comeﬁhmal te@abapddite HiZhathPRsky! adi @@W}fl&éw& & and th
ad itives. Ql bﬁ? Lubrj cat?.ng 3{lll sggy t awandine

- Camplgx esterpRiepareddrom sysuesy ofaaora%@@dmucérh@xyhc acid
r eéﬁt! michol HRd Uﬁﬁ*drﬁ%gkbﬁols hh GRoBY uds. ﬁ'lé&ﬁl%fﬂf h§dtocbon

synt hetic oil ricating viscosity a
- prefssanghsynthetisrails may alse berused cbereexampie, hlendsrof 10 weight

Coﬂé}lééﬁﬂte%%& ﬂgpergént fﬁ@%ﬂ??edWﬁ%é%%&&ﬂ%r% 75, welght

ordinarily hav VI'SCo centisto
15 at pementSQ: 90oveightparcenti Ga&neeﬂstakeQSt IB°A ménerat oil gtves an

| i erived from.s nth
nopselBidibe, FroffadpsGTHtiNGR drse BiS Hitcsiha e Smpsayed in
0| ﬂhelllnbrtdahﬁg il ceniposition mthms@ﬁrmfefnwn.c nap ht heni ¢
and other oils that are ordinarily used in
~lubricating oil conpositions. Synthetic oils include
hydr ocar bon synt het i @ther Additinel Compidnenhtsc est er s.
Useful synthetic hydrocarbon

| The following additive components are examples of some of the components

20  that can be favorably empioyed in the present invention. These examples of
additives are provided to illustrate the present invention, but they are not
jntended to limit it:

Metal Detergents

In addition to the super overbased polyalkenyl sulfonateé and alkylaryl

25  sulfonates of the present invention, the lubricating oil may also contain other
detergents, such as sulfurized or unsulfurized alkyl or alkenyl phenates,
carboxylates, salicylates, phenolate, sulfurized or unsulfurized metal salts of
multi-hydroxy 'alkyl or alkenyl aromatic compounds, alkyl or alkenyl hydroxy
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oils include liquid polynmers of al pha-olefins having
the proper viscosity. ff 5 Especially useful are the
hydrogenated liquid oligoners of C6 to Cl12 al pha-

ol efins such as 1-decene trimer. Simlarly, alkyl
benzenes of proper viscosity, such as di-dodecyl
benzene, may be used. Useful synthetic esters include
the esters of nono- carboxylic aci ds and

oLy, tﬁ?&ﬁf{gn‘éte@%tﬁﬁmz@é o %ulﬂﬁ‘izgﬁ iyl &yﬁk% Ha%hthe?ates

al kanol's an exa are
adimsialesalis ©f pﬂmnater adids, tmdatat mltsalfaqmc&ik)é or alkenyl muitl—amd and

di -2- | .adi uryl sebacate and the

[i ﬁﬁgﬁ%ﬁ%ﬁ%é%@@gﬁ%&é&ﬁ ?f rom m xtures of nono-
and di -carboxylic acid and nono- and di-hydroxy

al KaAnahg &8 al so be used. Blends of hydrocarbon oils
an c oils may al so be used. For exanple,

bl ends of 10 weight percent to 25 weight percent
5 hyﬂhamnﬁhes%hué@ RRIRnHEH fﬁ'ﬂ'nt%< | bt mggﬁ%% P

to 90 weig ercent 683 centl st m ner a
0| Whgihxﬁteéermfa X iseavidamnced by tlb%mé)dustssafmtdatipo pucihas sludge
%h ggrn%?ﬁ(eo#ép%sﬂ@% P et fsﬁﬁﬁhé)é’ S b¥1 gn H};?eas(e in
ricating ol osition o reseht i nvéntion.
O: WBconAntlmedaBﬂsrmayemlsdé ot faod hols/urmgadatddsuoh/atl-oxsdants

¢ e BRER R GUBaRD B RS R shecent -
| nvention. These exan‘pl es of additives are provided
10 D BRI Lo MR BRI, AR d e a8 B e
; h¢4§dqrm2-merhbyb&$§;}bphjlp}m?h?,nyl sul fonat es an::l he
e Bl PR AP TN BB RE r-b s e

S umbtmastahibutyuzmhd»r 4anisebfopyliderts- a:k(«z(ds-dpterablklﬂpuénol)

C 2R rE et B e obeioPsc i < of

15 mup Q'—tsBMGin@heaﬂ)iK B-Gfméthiﬂgﬁélﬂ\olﬁr omati c compounds,
or al kenyl omati ¢ _sul f onat es,

I k
S PP IE G DR P RyEoRP RPNEIoN PP U
napmrhéﬁﬁfpﬁ%nol 2,6-di-tert-butyl-4-ethylphenol,

2,4-dimethyl-6-tert-butyl-phenol, 2,6-di-tert-dimethylamino-p-cresol,
2.6—di—tert-4~(N N'-di-methylaminomethylphenol), 4,4'-thiobis(2-
20  methyl-6-tert-butylphenol), 2,2'-thiobis(4-methyi—6-tert—5utylphenol),
bis(3-methyi-4-hydroxy-5-tert-butyibenzyl)-sulfide, and
~ bis(3,5-di-tert-butyl-4-hydroxybenzyl). Diphenylamine-type oxidation inhibitors
include, but are not timited to, alkylated diphem.(lamine..

' phenyl-a-naphthylamine, and a!kylatéd-on—naphthylamine. Other types of
25 oxidation inhibitors include metal di-thiocarbamate (e.g., zinc di-
thiocarbamate), and methylene bis(di-butyi di-thiocarbamate). The
anti-oxidant is generally incorporated into an oit in an amount of about 0 to
about 10 wt %, preferably 0. 05 to about 3.0 wt %, per total amount of the
englne 0|I
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metal salts of al kanoic, acids, netal salts of an

al kyl or al kenyl nmulti-acid, and chem cal and

physi cal m xtures thereof. Anti-Oxidants 5

Anti -oxi dants reduce the tendency of mneral oils to
deteriorate in service which deterioration is

evi denced by the products of oxidation such as sludge
and varni sh-1i ke deposits on the netal surfaces and by

an gase Vi sg,osi t .AAnti oxi dants may i ncl ude,
bu&&&m—@éﬁﬂ%ﬁti -oxi dants as phenol
type (phenolic) oxidation inhibitors, such as 10
4 %&st@]@{q {%Jngﬂﬁpﬁ%sz &Ife{sguagi}alnlgsﬁrreeﬁg?%%ap gferﬂgln%g metallic parts.
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2,4-dinmethyl-6-tert-butyl - phenol ,

2,6-di-tert-dinethyl am no-p-cresol,
2-,%——%5'—&5&—%@&BMWI anmi nonet hyl phenol ),
4 4' -thiobis(2 20 -methyl-6-tert-butyl phenol),
-t hi ob tert-but
10 5 BoAbls bR eyt ey ats b A XA Ay yettylanedaun ether,

anpbly@ty@(f@l&redhgﬁe&fdlcd?ﬂ gthed- ﬂargﬁifxgéﬂ‘@%hé)ﬂohyl phenyl ether,
&;] Iamnet;g?e oxi dation jnhibitors include. but
ar efyianecrtyl pheaylighher: ealvaysiaignasstrsteant ether,

PheaydxyBty el digli aercoolpretlyidt| Attt J%@m ne.

O 'her types I bitors inc udemaal
i PO RRacEb I mpno-olpale, ad pobeBYENB GObyONE Reate.
net hyl ene bi s(di-butyl di-thiocarbamate)., The

[ IS enerallylncorporatedlnto an oil in

ané' - oxi dant ofg
15 anOeh AATPBYNdS Gtiealls adid apgd olierTettyacids, dhcaropyli geids,
0. fAstal Soa0 HittySad ¥hnirtd sAQ" nfetd 3hite BPREHvyYultbAR acid, partial
carboxylic acid ester of polyhydric alcohol, and phosphoric ester.

Demulsifiers

N - Addition product of alkylphenol and ethyiene oxide, polyoxyethylene alkyl
20  ether, and polyoxyethylene sorbitan ester.

Friction Modifiers

Fatty alcohols 1,2-diols, borated 1 2-d|ols fatty acuds amines, fatty acid
amides, borated esters, and other esters.

Multifunctional Additives
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engine oil. -23 Anti-War and Extrenme Pressure Agents
As their nane inplies, these agents reduce wear of
noving netallic parts. Exanples of such agents

i nclude, but are not limted to, phosphates,

phosphi tes, carbamates, esters, sulfur containing
conpounds, nol ybdenum 5 conpl exes, zinc di-alkyl

di -t hi ophosphate (primary al kyl, secondary al kyl, and
ar

Suﬁu&@?ﬁgi%ox iy I%Bl}fégﬁlggdlghioﬁa%b%m%{té' Lﬁfﬁﬂé&%ﬁ@ﬁgﬁdenum
t r jor Qﬂﬂff(ﬁf‘&spb‘aﬂoadléhloetﬂ oxymalybdetmxp mdre-gipesride,

| RO A A0 S SR AR 0 toPiShpouns

polaﬂdederMIemguné{gImEmm toraplegeotpoupd) yoxyet hyl ene
| auryl ether, polyoxyethylene higher al cohol ether,

pol yoxyet hyl ene nonyl phenyl ether, polyoxyethyl ene
5ocﬁ§ﬂ’sﬂemmol yoxyet hyl ene octyl stearyl

ether, polyoxyethylene ol eyl ether, polyoxyethylene
sorbi tol fonost ear at e, polgﬁxyethylene sor bi t ol
mﬁ@ly@nqimvéylampp@pwmqm@ elg-praplylanermepolyeeers,

lﬁ;xy ﬂg%opgﬁ(ﬁ%r g%gg%gj éfﬁéﬁ% 'éf%f{ %e éﬁécqgmers
S ap@bﬂ,soheteae, aul dlspmfsahﬁ:apg vspd)éltynndemmptcvmr tial
carboxylic acid ester of polyhydric alcohol, and
phosphoric ester. Denulsifiers Addition product of

al RounReinbDepiessantay| ene oxi de, pol yoxyet hyl ene al kyl
20 ether, and pol yoxyet hyl ene sorbitan ester. Friction

iers Fatty al cohols, 1,2-diols, borated
101 gpér X

meityl methacsylats. ds, anines, fatty acid ani des,

,borat ed esters, and ot her esters. Multifunctional

15

20

AdEnlaérln f?t%bltozrér

Alkyl methacrylate polymers and dimethyt silicone polymers.
EXAMPLES

The super overbased mixture of polyalkenyi sulfonates and alkytaryl

sulfonates of the invention were prepared as described in the Examples given
below. ' |

Examp_le"l
Pregaration of Stabilized Polyisobutene Sulfonic Acids

A polyisobutene sulfonic acid sample was stabilized by neutralization
according to the procedures given in Example 3 of US Patent Application
2005/059560. 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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Sul furized oxynol ybdenum di -t hi ocar bamate, sulfurized
oxynol ybdenum organo phosphoro-di-thioate,

oxynol ybdenum nono- gl yceri de, oxynol ybdenum

di -et hyl ate am de, am ne-nol ybdenum conpl ex conpound,
and sul fur-contai ni ng nol ybdenum conpl ex conpound. 5
Viscosity I ndex |Inprovers Polynethacrylate type

pol ynmers, ethyl ene-propyl ene copolyners

St BURSHtd P PPA %l'ﬂﬁ'ngcfﬂﬁl%)é%F With sl (/%Qf?ur}qh%de) in air employing the

ene- i sopr ene “copol yners, | sobut ené
ﬁﬁl@m@owtpms\u scosity i ndex i nprovers. Pour Poi nt

T XV, pihoR WP BAcMhg TRRFS ¥ 80% and St loug a reactor
Si bontammg)alvgnmhsm ofoNREESt. The super over based
' I k I [f t 15
5 0\ Sl dholB R P LicRH sk PRB el i ot lof termperatige =
i nssﬁ_‘cle_maaigtmp@nge? au@gpﬁpaimeﬁhfaénbnmﬁ apa A ivene %;
i Z obut ene Sul foni ¢ Aci ds
por bk e P i BSTEA RIS, BV fred ateiotRy
neldikfgﬁ!ém IhHe0r; sweGPSai; 'ﬂ@wtrﬁtetch’elr 21 Rfk?i‘ r%\dﬁ r°|"h'ensulfomc
npl e of US Pat ent lication 05/

poﬁ‘;‘»‘fi sopiané AEthemregugt @éamaaw ﬁ'glfcwamrm 1%&&%@@ dhon an
- 10 Hee! éﬁlfor‘ﬁ@ gl bhdE) T eﬂ?’g \Pﬁr‘ égﬁ' Bh&: frdrh AR fgﬂ?ﬁﬂsf Im

Pet rochem cal LP'as TPC 54 sul fonat ed
f afasctyy was immediatebr nemtializg08ith 23S weight Ydimel (ac)alq:lmnal r

or DYBVUEE CARH LI L 0EIA NS BdEo HhEvaRRaNERa e o
r ea8bdilograbmped murgTize oeerall degreeofdaliforit alkidsteutralization by
-calcium was approximately 85 weight %.
5 |
Similarly, a stabilized PIB having a number average molecular weight {Mn) of
550 was prebared 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 blending appropriate amounts of Mn 350 and
20 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:

S04/PIB molar ratio = 0.84; feed temperature of 80°C; reactor temperature =
25" 78°C; SOsfair temperature = 50°C; SO, concentration in air = 3.6 volume %;
SOs loading = 0.8 kilogram per hour per centimeter; PIB feed rate of 31.3 =
kilogram per hour; and an 805 flow rate of 3.83 kilogram per hour.

The sulfonic acid content of the product exiting the fafling film reactor was 7.5
weight % on an HSO; basis. The entire product stream from.the falling film
30 reactor was immediately neutralized with the 25 weight % lime (calcium
-hydroxide (Ca(OH)z)ina solvent (100 Neutral oif) slurry flowing at a rate of
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5 SB/PIB nolar ratio = 1.01; feed tenperature of 75C,
reactor tenperature = 55C, SQO3/air tenperature = 50C,
S concentration in air = 4.1 volume % SO3 | oadi ng
= 0.9 kilogram per hour per centineter; PIB feed rate
of 24 kilogram per hour; and a SO03 flow rate of 4.31
kil ogram per hour. The sulfonic acid content of the

product exiting the sulfonator was 13.2 weight % on an

10 58 Bitode M| JeP R G ?@aﬁ? g%&ail EQ e8'Yf liforfl 8 gact

streamtrom the reac or was 1 nmed ate

ne metiplizedign \hytqalczm Bvammxlwtelmas peight Pum

hydroxi de (Ca(OH)2) in a solvent (100 Neutral oil)
slurry flowwng at a rate of 5.95 kil ogram per hour.
The overal | degree of {mpaiative Bxampladtral i zati on by
caI ci um was approxi mately 85 weight % 15 Simlarly, a

ilized P% Vi ng a nunber average npl ecul ar
e CHRPERINE EXamESe Has prBEed BanG SeHinR0 sibved
5P PRRBULRS SUibRicRRAY- ;sref;ar%qn %ﬁf&ié Plithe i Mh%mtaﬁﬁkeﬁ' G

was first diluted to 77.1 weig % W t GrouP
 of PolybhEneIsifgRio apldsﬂiaﬁawear@pgha@@dw fissteadidingg310 grams Cof the

20 RNPRE 8iapii2o% Lok Bulhe Mirchil aBAveP 1Y ikl i B3 5 iter
TPadmsyhick §pd beew previowsly cranaed with |6éa<grama of xylene, 81
C OBt 8 heliingl, Aia ¥R, gtaths dr nfd] B Pl pidterid Werd ot

10t etmnperawre prior to2he €84@ of3hBsalfonit acideidditiohdo Hi eabids.
cocen tion = 3.6 Vo %. SOB | qading = ..
o BeRPlos Sraneplfe fite o pibraRelRes i atiinend shtiigtabilized
31p8|y5utehe|sﬂﬂd§tﬁma§ﬂfadd€ﬂ¢h; TAS tilreSHas tHedvadimte fof another
Sgﬂ?'l kilo ram er hour. The sulfonic acid content of
th

Bu'iﬁ-‘ gy 1% ¢ong fhe yrezciar igmperatire daek &1 20&s 7. 5

wei.ght % on an HSO3 basis. The entire product stream

e R ks RabGAT 280 Y. Ay ble it e
15 hy eyaekion enixtoay ﬁ'ﬂ)l@‘l a dipaub®WnihtwdslBdlonanid figiid SuHace. A total
s! UII 53’ ggrr?sw oP 802 was fédatt)\(/eeroaf per}ozd of 40 minutes. After the CO;, was
charged, a slutry consisting of 198 grars of xylene, 81 grams of methanol,
and 98 grams of lime was added rapidly to the reactor. The CO, féed rate was
then increased to 0.87 grams per minute and the reaction mixture was
20 ' carbonated for an additional 66 minutes. At the end of this carbonation period,
another slurry of 139 grams of xyiene and 49 grams of lime was rapidly
charged to the reactor. Carbonation of the reactor contents then continued at
a rate of 0.82 grams per minute for a period of 27 minutes. The CO, flow rate
- was then reduced to 0.31 grams per minute for a period of 37 minutes. Total
25 carbonation time was 170 minutes during which time 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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5. 33 kil ogram per hour. Again, the overall degree of
sul fonic acid neutralization by cal ci umwas

approxi mately 85 weight % Conparative Exanple A
Conparative Exanple A was prepared using the Mh 450
stabilized 5 pol ybutene sulfonic acid prepared in
Exanple 1. The Wh 450 stabilized polybutene sulfonic
acid was then overbased by first adding 310 grans of

t hﬁon%kc‘é'é&@t@d Aﬁ@ldtl@’@ WBs S Red LHeB@ﬁHrPteﬁfde?'atﬁY@%as
15 mnutes to a 3.5 [iter reactor which had been
pr@iﬁ"ﬂ@%‘ﬁ?b@ﬁfa‘?@bﬁ\ﬂﬁméﬁqﬁgra% of xylene, 81 grams
of rrethanol and 98 grans of |ine. All raw materials

[r roomlOtenperature prior to the start of the
sul 61‘?"‘%! angl @ndavater ware dstilled bygaptning thepempetsture to 132°C

t eBh&ET AL Wolird. A%Er Féhcﬁn@rps@’&aﬁ?i ﬁl b of é)l\?égug(ﬁ@i\l@ﬂtr?]l oil)

the stabilized polybutene sul tion

S mi Yagaed %STHQ'I'@@CH@’I fixtuee was aligwrdchiorcool gndritram fidtered. After

s e A
buB®b‘€dovert2chaure to wnw\eaalqtlemm Duiringuhe rarhp 6mgo5°g, dlneppressure

;gag? %m’%ﬁ%% QB% H@@g'lgq;!,i hgg%g?tlo?bﬁ'.ﬁg‘ttﬁﬁ t‘%ass then

Af held at If295mndv§9 mitlinsetgadig for Sl rﬁmmelsc ohs Isgpem@.re@basléﬂﬁ
0 9" 8B X net hano and 98 grans
0 3t Pfons Suiiife aci AR rdlowitebastes: ~"The oop i eed

rate was then increased to 0.87 grans per mnute and

th?B ﬁ.@;}ksgl Lxture vvas %ﬁ%carbonated.for an

addl nut es. end of this carbonation
peCaod anot her slurry of16,39rv@glar% of xylene and 49

dl t h t
LSSk P o1 "The T eact or OSBNAGHISe PR SRR BRI

i BTGP T R, BREESL Non™ BaLced co . a1
f. 37
15 950 ki Al Tl i et it o

20

25

tojm. of 113 grams of - CO2 was charged to the reactor.
During the carbonation step, reactor tenperature was
allowed to increase to 40C fromthe heat of reaction.

Comparative Example B

Comparative Example B was prepared as described above for the super
_overbaSed Mn 450poclyisobutene sulfonic acid in Comparative Example A. The
overbasing procedure was used except with an alkylbenzené sulfonic acid,
wherein the alkyl group was élinear chain alkyl group containing from about -
20 carbon atoms to about 24 carbon atoms, in blace of the stabilized
polybutene sulfonic acid used in Comparative Example A. The alkylbenzene
sulfonic acid had an HSO; of 13.8 weight %. The only changes to the
procedures were to decrease the alkylbenzene sulfonic acid charge fo 206
grams and to increase the charge of the solvent (100 Neutral oil) to 255
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Cool ing was applied as necessary to maintain and to
prevent the tenperature -27 from exceedi ng 40C. After
40C was reached, reaction tenperature was naintained
bet ween 38C and 40C. The nethanol and water were
distilled by ranping the tenperature to 132C over 2.5
hours. After reaching 132C, 151 granms of solvent (100
Neutral oil) 5 was added. The reaction rrixture was

' t
th reagh oﬁnjgr%ll’ X?éﬁgé%éﬁk&lb{ah?%negstilﬂicﬁa%ﬁr %fblgdqmgng
t hpropedigsed to 205C over 2 hours to renobve xyI ene.
During the ranp to 205C, the pressure was gradually
reduced to 50 mllimeters Hg.. The reaction m xture was
th@ﬁN (g WOBYgAP5C and 50 ﬁ34| ineters Hg for 5
tes. The super overbas éi @&Icybutene sul fonic
aC| had the foll ow ng propertl @ °TBN (ng KOH gm
5 453ul@anid 6¢i8 wei ght % Sul f 0Bi9e vesiglt % .0hGs paltigt bdsion a
cal ci um basi s 100C Vigcosity (@425 TBN*) 8496 cSt 15
* HECrdircedityt (@ 420 BN dv eBdaSkd pol ybut ene sul fonic
acjd was adj usted to .425. "Conparative Exanple B
ConphediiN ef e supkeoRrhassdpayartent sulfarisarid bes afste o
for_the super overbased Mi 450pol yi sobutene sul fonic
act ‘in Conparative Exanple A The 20 overbasing
procedure was used except with an al kyl benzene
sul fonic acid, wherein hei | kyl group was a |inear
chai n al kyl group contai%ﬁ-«%ﬁﬂéﬁn%ﬁ&)ut 20 carbon
atons to about 24 carbon atons, in place of the

‘ st abi i zed . pol butene sulfonlc aC|d used in
10 .55" % 'LL.LC; B : A A

had an HSO03 of 13 8 anw@ﬂbéﬁzeﬂ'@gumﬂa\zeg:hanges to t he
25 procedures were to decrease the al kyl' benzene
S Ufo%"eg cgﬁt'agmr?ghgtagl‘ﬁzéé) pgl?(gobutene sulfonic acid (Mn 450 and Mn

o

550) were prepared by mixing the requisite quantities of each as described in
Table 1 below. In all the mixtures listed in Table 1 below, the charges of -

15  stabilized PIB sulfonic acid and alkylbenzene sulfonic acid were adjusted to
target a total sulfonic acid content of 0.9 weight % (on a calcium basis) in the
final super overbased product at a reference TBN of 425, The percentages
reported in Table 1 represent the percentage of the total sulfonic acid in the
final super overbased product which was contributed from either stabilized

. 20 PIB sulfonic acid or alkylbenzene sulfonic acid on a HSO3 (sulfonic acid)

basis.
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'5

ar

ams and to increase the charge of the solvent (100

Neutral oil) to 255 -28 grans. The super overbased

al
pr

kyl benzene sul fonic acid had the foll ow ng
operties: TBN (nmg KOH gnm) 434 Ca 16.6 weight %5

Sul fonic acid 0.92 weight %on a calciumbasis 100C

Vi

scosity (@425 TBN*) 82 ¢St * The TBN of the super

over based pol ybut ene sul fonic acid was adjusted to
425. Test Exanple 1-10 10 Preparation of super
over based m xtures of polyisobutene sul fonates and

al

kyl benzene sul fonates M xtl@Pksl cont ai ni ng stabilized

pol yi sobut ene sul fonic acid (WMn 450 and Wn 550) were

pr

epared by mxing the requisite quantities of each as

br cent age of the t ot At

described in Table | below. In all the m xtuyes

st egﬁl n Table 1 bel ow, the M?Qj‘@&eli’guﬁ abi l'i zed
HEAPE aci ¢and arkyrpbenzene surfonT

ij ust ed to target 450 nive™ sul{f onss0 asit® cont enfliylaryl

9 wei ght % (on]apenlisobienesi|s Polyisbbatenki Nal Sulfonate

yer based product atggifegh® ende TEMNfohate25. | The (wt %)

| fonilc acl¥t?} the| final

Pl B
a

0

0

percentages rep¢rted mé}abl ell represent the
Y

S

e

s

Jper overbased product which  Was contributeg from

%:g? zed 20 P1BOsul fonic aci%dor al kyl ben9éhe
uI fo ?‘@T‘B

a HSG3- (sulfonic acid) basis. -29

:

abl € pulfonate 1 n MIXturer 450 *550
ngg 0.0 100 -1 - 0.0
Example

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 5 80 00 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 HSOj3 (sulfonic acid).

**The Mn 450 and Mn 550 stabilized polyisobutene sulfonic acids were

prepared as described above in Example 1.
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Pol yi sobut ene Pol yi sobutene Sul fonate Sul fonate

Sul fonate (Wt %9 (w %9 (wt % Conparative 100 0.0
0.0 Exanple A Conparative 0.0 100 0.0 Exanple B Test
Exanple 1 20 0.0 80 Test Exanple 2 20 0.0 80 Test
Exanple 3 40 0.0 60 Test Exanple 4 80 0.0 20 Test
Exanple 5 80 0.0 20 Test Exanple 6 90 0.0 10 Test
Exarrpl e 7 0.0 10 90 Test Exanple 8 O 0 20 80 Test

o TR Y aleis? Bl ol PoaimiR BsindCovticbasks ilveenviso

st ablfbnates (o Mﬁommmlkyleerszérfemulfena&sdﬁ:tamécem (Ddsmpafaede

b -30 The TBN
7 ExBEPier Snditaty FatEiancs fisurdis daagdand are
polsuainkaiel in THbleaNBdIew. Tlh@v:éa@s)uw%@hmm@r&@nser

sul fonates obtained in Conparative Exanples A and B
San evq@éﬁeﬁpamoegtere@umeﬁe% phd afwtbenreng sidfonates was

S U QIERrinrfefdl dfter HaRlsBing {neb'géﬂvafth@ﬁukfuégeéuéy of ‘the
m xtures of super 5 Overbased polyi sobutene sul fonates
and al kyl benzene sul fonates was determ ned after

adjusting the TBN of the m LS to 425.

Example TBN | Viscosity™* Reduction in
Viscosity
{fold)

Comparative 452 . 8504 NA
Example A

Combarative L A34** 9g*¥ 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 5 446 119 72

Test Example 6 448 490 17

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

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

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

data from four separate experiments.
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Tabl e Il Exanple TBN Vi scosity* Reduction in

Viscosity (fold) Conparative 452 8504 NA Exanple A
Conparative 434** 99** NA Exanple B Test Exanple 1
430 96 89 Test Exanple 2 430 82 104 Test Exanple 3
437 86 99 Test Exanple 4 453 144 59 Test Exanple 5
446 119 72 Test Exanple 6 448 490 17 10 * The TBN of
Cbnparative Exanples A and B and Test Exanples 1-6 was
adj é& 425 to conpare the viscosity of the

m xture o pol'yi sobut ene sul fonates and al kyl aryl

sul fonates. 15 ** The TBN and the viscosity data were

el BB aR L TSR Y RGN R shoufs ot B pRbcorR Bt i fresent

s u Ntz e @rdvidebaduiper b#erbb@é@nﬁ)h@m df b@tylsiobgtdhb?w&ﬁat@ﬁ and
e ese i nventjon ovi des super overbase
i AR Owre?%@wsatve higly b greatenthan 490, peg vavypw
sulvfg@ag,1,§§ havi ng very high TBN, greater than 400, and
very low viscosities. Conparative Exanple A
contai ning 100 wei ght percent super overbased

Comparative Example A containing 100 weight percent super overbased
polyisobutene sulfonate (Mn 450) has an extremely high viscosity which is not

01

10  commercially practical. The data summarized in Table |l 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 polyiscbutene sulfonate in Comparétive
Example A by the viscosity observed for each of the Test Examples 1-6.

20  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 viscosity.

“As discussed above, Comparative Examples A containing 100 weight percent
'25  super overbased polyisobutene sulfonates has an extremely high viscosity
which is not commercialiy practical. The data show that the addition of
increasing amounts of the alkylbenzene sulfonate to the polyisobiztene
sulfonates during the overbasing process results in a large reduction in
viscosity of the super overbased polyisobutene and alkylbenzene sulfonate
30  mixture. This reduction in viscosity is best seen in Figure 1 which is a

' graphical representation of the data in Table I,
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pol yi sobut ene sul fonate (Mh 450) has an extrenely high
viscosity which is not 10 commercially practical. The
data summari zed in Table Il show that the addition of

i ncreasi ng anounts of the al kyl benzene sul fonate to
the polyisobutene sulfonates during the overbasing
process results in a large reduction in viscosity of
t he super overbased pol yi sobutene and al kyl benzene

sul fonate m xture. 15 The reduction in viscosities of
Test Exanples 1-6 were cal culated by dividing the

vi JbhesiBN and viskesityvafrtha sddups qfismapbuambamd ;i(:dy&ik@yil n

Co ratlv I t he vi.scosi t. rve

cachtgfetes, fan BB Bty Bénkcte SUBRERE TRIOITFles, " 1puwore
vi sbtndd/amd atehsunsmasze dDMETas Ridbglolyi sobut ene

sul fonate prepared from 450 nol ecul ar wei ght

pol yi sobut ene gave between 17 fold to 104 fold

reduction in viscosity. As ghgeygsed above,

Conpar ati ve Exanples A containing 100 wei ght percent

25 super overbased polyi sobutene sul fonates has an

ext riemely hi gh viscosit wWhich s ot connercrally
pradtical . EpfERiat a shoi: that TBNe addifion efiscosity®
i ncr L sul-fonate to

5

t he |pol yu'ggtgbtaeme 7sul f ¢nat es 4@gri ng the over b@gi ng
procaee r-estHt-s—hA—a Inrga reducti-on—ib L cr\nclf\/ of
t he supen‘eg\@(dmﬂea pol yi sobut4ge and gl kyI berwene
sul frepat-e—30—mxture—Hi-s—reductiontHp—H-scosity—i-s
best| seeMestrExangple® 1 which i * graphi cal 78**
representation of thedtain able 11} -32 TBN

and jvi ScRsk i H‘F} tures of..super overbaseq*
pol yal keny onat es (M ﬁ@ and a kyl ben¥¥éne
sul fonates in Test Exanpl es 7-10 were obtal ned and
are sunmarized in Table |1l below. 5 Table |11

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

10 _viscosity of the mixture of polyisobutene sulfonates and alkylaryi 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
16  sulfonates and alkytbenzene suifonates in Test Examples 7-10 are
summarized in Table [ll above. The viscosity of the mixtures was determined
- after édjusting the TBN of the mixtures to 425. The data show that the
viscosity of the mixture of super ovérbased polyisobutene sulfonates and-
"alkylbenzene'sulfor'\ates increased with ihéreasing amounts of the stabilized
20 - 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 polyisobutene sulfonic acid, while Test Example 10, which
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Exanpl e TBN Vi scosity* Test Exanple 7 416 127 Test
Exanpl e 8 440 162 Test Exanple 9 459** 178** Test
Exanpl e 10 446** 344** * The TBN of Test Exanples 6-10
was adj usted to TBN 425 to conpare the 10 viscosity
of the m xture of polyisobutene sul fonates and

al kyl aryl sulfonates. ** The TBN and the viscosity
data were obtained by taking the average of the data

oA bR 30 e B ATE Dl S obigaldne Sibnic aca

pohyd s0ksdosite of 326 881 dtoroees and al kyl benzene

sul fonates in Test Exanples 7-10 are summarized in
Table |1l above. The viscosity of the m xtures was
detrae Fededionah HRY vishisits of Test BnTHdL ‘?ﬁdétﬁn;b’ﬁré& i &5 160

425 The data show that the _viscosity of the m xture
5 of Welght petspat BeRes Pvpthased d ad QOB’HOPHW&’"%%FG was not

al kytdpameane sul fonates increased with increasing
amounts of the stabilized 20 pol yi sobutene sul fonic
acid in the mxture. Test Exanples 7, which had the

| O”Pﬁ%tred'dc?ﬁﬂ?r# @%céﬁa 'B’Jﬂ%, Zlé%ﬁ féf mbAQEs oF b qi{é%éﬁ?idy 10

ercen I'sobut’ene” su
ac pdlylsmbuﬂeee'(blﬂMﬂB)@'ltWIe m) awti ialkdylbeBizen® aulfonates Bbest seen

10 EElr b S BB chioRBienefheR 3 bl I Pyget ana

The reduction in the VISCOSIty of Test Exanples 7-10

coppared to the 100 5. wei nt super, over hased

v SEHRRh auaGiv e salFai oF S BRbr e SHito dg arastically
Theeduegs ¢id Ascdsity \oF SGRsT dvnerts&s%a@wdnéteé pF@d(Ic!éEi Qﬁ)n@bnly PIB
su er overbased " pol yi sobut ene nd Mh 550 nd

| RyHfaniGadde 18 the SERLTANE &58&41)*'9?@&?'8@'%9&!0@%# yiscosity
15 V?Qg{éﬁ*gé%@g% 1 ?i“'i‘i WHen'RPERGEAIBAIC HRidChcdobfteddbRohl) 10% of

the total sulfonic acid content.

20
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Surprisingly, a relatively small anount of
al kyl benzene sulfonic acid drastically reduces the
vi scosity of super overbased sul fonates produced from
only PIB sulfonic acids. In the case of MY 450
stabilized PIB sulfonic acid, the viscosity 15
decreased by 17 fold when aryl al kyl sufonic acid
accounted for only 10% of the total sulfonic acid
content. 20 -34 Clainms: 1. A super overbased

Craingal kenyl sul fonate and al kyl aryl sul fonate
conposition conprising: (a) one or nore super
over based m xture of polyal kenyl sulfonates; and (b)

10ne Alsuper Gcsbisid | kersye dulfdngte! BAd fkyrriid
sul f onat es; mhergﬁﬁﬁ{he Total Base Nu#%t? 6$EK#Bof
t he CUMPHHIRNCURBRRHIGt i on is greater than 400. 2. The
super overbased pol yal kenyl sul fonate and al kyl aryl
sul f onat conposition of claim1l, wherein the TBN of
the conp@di t§HHOT WO upes overpased mixturgof polyalkemdr
over based palyphkeryhngul fonate and al kyl aryl
sul fonate conposition of claim2, wherein the TBN of
the conposition is greater than 450. 4. The super
over bas @) PQinediAB s%r%98%§e8m¥ﬁF{¥f é\kghrg[ sulfonates;
sul fonate conposition of any one of the precédl ng
clai ms, wherein the of the conposition has a
Vi sagtsdrbin the Tob B8 ém'@lkg i
cSt at 100C and has g@¥g% of 4 gﬁﬂ%£g¥ g%?ﬁ%gpﬂo§@91m
overdaalenthas 489 kenyl sul fonate and al kyl aryl
sul fonate conposition of claim4, wherein the

conposition has a viscosity in the
2. The super overbased polyalkenyl sulfonate and alkylaryl sulfonate

composition of claim 1, wherein the TBN of the composition 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 overbased polyalkenyl sulfonate and alkylary! sulfonate
composition of any one of the preceding claims, wherein the of the
composition has a viscosity in the range from about 20 to about 1,000 ¢St
at 100°C and has a TBN of 425.

5. The super overbased polyalkenyl sulfonate 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.
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range from about 40 to about 750 cSt at 100C and has a
TBN of 425. -35 6. The super overbased pol yal kenyl
sul fonate and al kyl aryl sul fonate conposition of
claim5, wherein the conposition has a viscosity is in
the range fromabout 60 to about 500 ¢St at 100C and
has a TBN of 425. 7. The super overbased conposition
of anK one of the preceding clains, wherein the one
none

Bor syDpevashesesalyalieny) alfanae and bikyleay esifamatet he
o PomBBS o UpBBiny K APl RN or e UGS e

m xt tange ftaneabot 6(Bto dbivait S0P et av €00¥asad AR TBN b4P5.
of claim7, wherein the one or nore super overbased

m xture of polyal kenyl sul fonates and the super
7over Hhs sdpa dverizasgd cou gositiminesf anlyeanel df dhe ﬁ&acedrngftlalms

C1 o WSS i, G 01 Mg A iP5 bVisPaed caliaRoD s RBaiFs and the

pol yahdkeniors Blip&iveAsasat dIkyeyICiffoRhtelRIre aﬂééﬂ Shetal or
overbased al kylaryl sul fonates are calciumsalts. 10.

The akple ekt metdd gak prppisiuresiheseofany one of the
preceding clains, wherein the one or nore super
over_gr?se oI yal kenyl sulfonates in (a) are salts of
8pol y r avgrirased cogmogtion of staipi v, whereip dhg ank entyiore

sul T QRief oREiASed %‘J&thﬁ c[)géméi%seﬁoqsgésg%@@e@%aé@%kes

conpri'sing greater t

Vi nwvaﬂbaﬁ’ﬁm{klylaryllsmfomatqsl aresatiading .catth. m@taksaltsper

over based conposition of claim 10, wherein the alkyl

vinylidene isoner is a nethyl vinylidene isoner and
91t he Thelsutierldvetbassed wempositian bf thairdigyetleydin ilsoore or r:hbre

h f f cl
17 U8 A O80T o b0
ol essekivasedeilirarybdulfopatds k6&alcuraleas. 5, 000. -36

10.  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 polyalkenyl sulfonic acids or stabilized polyalkenyl sulfonic acids
derived from one or more polyalkenes comprising greater than about 20
mole percent alkyl vinylidene and 1,1-dialkyl isomers.

11.  The super overbased composition of claim 10, wherein the alkyl vinylidene
isomer is a methyl vinylidene isomer and the 1,1-dialkyl isomer is a 1,1-
dimethyl isomer.

12. The super overbased composition of any one of claim 10 or 11, wherein
‘polyalkene has a number average molecular weight of about 168 to about
5,000.
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13. The super overbased conposition of claim12,

wherei n the pol yal kene has a nunber average nol ecul ar
wei ght of about 350 to about 1,000. 14. The super

over based conposition of claim 13, wherein the

pol yal kene has a nunber average nol ecul ar wei ght of
about 400 to about 600. 15. The super overbased
conmposition of claim 10, wherein the polyal kene is

130l yTBeBupemverbased poapogiion o vlaimase whemipths polpalkene has

any ¢ . . .
o e bl RALIF foBhlTr ol BB abol g0,

super overbased al kylaryl sulfonates in (b) is a
o P SfipsrovBHalRRl comipaBio i ol WhEfalf ¥ Poll e has
cont ainoinbgr a¥erage atmeduldr weighbafidboti040atdhabouttcols. 17.

The super overbased conposition of claim 16, wherein

the aryl radical is phenyl or tolyl. 18. The super
19V er Bas suparmvpdmssed eomposttioaiafclbim 10hesherain theepayaikene is

r adi cogl. LS lghenyl. 19. The super overbased

co Y'??%Lﬂe ¥ ciaim 16, wherein the al kyl chain

contains fromabout 12 to about 32 carbon atonms. 20.

h it f claim 19, I
6o THRgPESPRESE soRPRSToh 57 AR a0 Db aeuelne oims
car hoheratrote ary Fadidalcorstheeilkaig! idfkddoC®BRAR drirdreQfuper
claim?20, wherein the alkyl chainis a |inear alkyl

chai QyeEkaned; alonayvk %ﬂﬁ?nat%‘\(iﬂ (Rojs eonbBhgnodig geimplikring and
at onfe arkr??f}?ean i RA&S Ry fcﬁéilnrarea%%pmecfgmag;fch%.vr%mgﬁ.%g
I keny d sul fonat e

pol ya sul fonate a al kylary
conpoynabout 4 tmahaut 4ogafteon atoensor nore super
over based pol yal kenyl sul fonates and (b) one or nore
super overbased al kylaryl sul fonates, wherein the

1% oclhsssupenprerbased camnppsiipaof algira 16i wherein tife 4riy) radical is

or rBNeﬁylp&rltX@l.kenyl sul fonic

18.  The super overbased composition of claim 17, wherein the aryl radical is

phenyl.

19.  The super overbased composition 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 the alkyl chain
contains from about 20 to about 24 carbon atoms.

21.  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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acids, stabilized polyal kenyl sul fonic acids, or

m xtures thereof and (ii) one or nore al kyl aryl

sul fonic acids, stabilized al kylaryl sulfonic acids,

or m xtures thereof; (b) reacting the mxture in (a)

with a source of an alkali nmetal or an alkaline earth

nmetal, a Cl to C5 al kanol and carbon dioxide in the
resence of a solvent; wherein the Total Base Nunber

22BN REPCessos riepariag supmyeshasedpalyalkenybaulfanatehard

400. ol aj m 29, '

over Bikgiar SERE EomoBLGH Bbfbficmg KAFor O fiBfk SHAE

sul f overbasetbpppalkenyd suliamates FRMN(mrerst armotessupé? bverbaded
rein the super overbased

Th f claim?23
pol yAIRER) Buliinaied e andhaPleeds PTolFREnat o
conposition has a TBN greater than 450. 25. The

f f ' 22 to 24 in the
Clper ol badbaanaAmRkERST (Efns Brbte BRS-EPRyiaFonic
sul fonat e coaglas, stalsiizetiasol palkerst salfdnic heids ! demikaRres thereof
from about ZOnti]@i)about 1,000 ¢St at 100C and has a TBN

of 425, 26.3nhe)EPEOESVrB Al AUfgNIc Redse siebilized atkylaryl
super over bagffdnROAdidd P RYiktursUihbrRat € and al kyl aryl
'has &

sul fonate conposition viscosity in the range

from about 40 to about 750 cSt at 100C and has a TBN
of 425. 11138 ; j I 1%
(b) r%gctnﬁ‘iﬁe%&ﬁfré?n e@ lﬂrﬁé BDiEke %ﬁla@ﬁ. rheﬁl or an

super overbased pol yal keny onate and a ary
sul fonat e coxfsdlineteasth metal.ca Ci 265 atkpnolandearbangioxide in

from about qﬁﬁi""e&%?%%oﬁ%'&ef@: at 100C and has a TBN
ss ot a

of 425. 28. proc one of clainms 22 to 27,
wherein the nmetal in step (b) is an alkaline earth

T« ergit ind An BB N Rhar™TBINT of the SO hBBosiign s

oi | greateothan 400.conpri si ng:

23.  The process of claim 22, wherein the super overbased polyalkenyl
sulfonate and alkylary! sulfonate composition has a TBN greater than 425.

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

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

26. . The process of claim 25, wherein the super overbased polyalkenyl
sulfonate and alkylaryl sulfonate composition has a viscosity in the range
from about 40 to about 750 cSt at 100°C and has a TBN of 425. |
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(a) a major ampbunt of an oil of lubricating viscosity;
and (b) a super overbased pol yal kenyl sul fonate and
al kyl aryl sul fonate conposition conprising (i) one or
nore super overbased m xture of polyal kenyl
sul fonates and (ii) one or nore super overbased
m xture of al kylaryl sulfonates; wherein the Total
Base Nunmber (TBN) of the sul fonate conposition is
24r eal ke pracgss abdaing 26, whereinibeissper averonsed polgadsenylon

of cl aj 0 ' A Dol
oul £ SRS Cand IREHE shithely P DY RER RAE S, AT L ence
has feomBikouyBe & eboutHidO o825t 16@°C ek hhsiarTBN O #26.0i |
conmposition of claim 31, wherein the super overbased
pol yal kenyl sul fonate and al kyl aryl sul fonate
28.0nphbiwe picsass of i) omaef caifBN2 fir 24 tvehereinathe 4%dal i83tep (b) is
ating il _,conposition of any one of clains

The | Ublylc
30 t3' 35aNG % Mefdle  super overbased pol yal kenyl
sul fonate and al kyl aryl sul fonate conposition -39 in

20 poufepBH S it 24 e el S0 Re g Briaighs ool
| ubricating oil comlaos: Li (r)]nl O];uIC:‘ gingwt 235n\é\h:|rﬁi Inatr hle
3(23P?I%h@%@é@ﬁ_ﬁ@g@ﬁﬁgﬁﬁ?%S?%B)riﬂgg: a viscosity iys i¥
Lge rgngeNf gom about 40 to Iabou_t 7t5|0 CSE)i Iatcloog iatnidon
ofscl ai @34éﬁﬁﬁ§ﬁ3{%y§ﬁﬁﬁg’? B@@%@’ﬁ&‘s"%%ﬁ’i/ i enyl
ﬁul fonate and al kyl aryl sul fonate conposition i {1 (b)
as a scQ [ 0
about )" 04 Siferriglthsk o BNy SR Bha bRy
| ubri cati ng suiifbnatercoemiosition copmisirg) (ildone 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.

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

32.  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,

33.  The lubricating oil composition of any one of claims 30 to 32, wherein the
super overbased polyalkenyl sulfonate and alkylaryl sulfonate composition

-39-



(a) fromabout 10 wei ght percent to about 90 wei ght
percent an oil of lubricating viscosity; and (b) a
super overbased pol yal kenyl and al kyl aryl sul fonate
conposition conprising (i) one or nore super overbased
pol yal kenyl sulfonates and (ii) one or nore super
overbased al kylaryl sulfonates; wherein the Tot al
Base Nunber (TBN) of the sul fonate conposition is

gr eaindb) baza visgositysis in theeraings fiocaabeiy 26 to abont £000 &S at
of c o super overbased polyal kenyl
sulf&%%ggﬁg%dﬂpgﬁaghé' Sul fonate conposition in (b)
has a TBN greater than 425. -40 38. The lubricating

I : s ) e
38, o HERERCARI o farfiotilr UL S vher i RGber overbased
sul fpoipdlkernyd spifcridtée and iatkyl(doyl slm&enateEBMpogit@atue(b)tmra
450. ,39. .The, lybricatjn il centr e
o7 viscosiy einH Fa oo abait 18 I R0 DRt af 160 End hes
pol yalrRerof4zgul f onat e and al kyl aryl sul fonate
conposition in (b) has a viscosity is in the range
fromabout 20 to about 1,000 ¢St at 100C and has a
35BN THe IﬁBﬁcatﬂ'@ oilfdtnpostidrcattdidieh 4, |wh‘é?€ﬁ€tﬁé %@;& (ﬁferbased

claim3 wherei n the super overbased

sul fmlﬁﬁ kenyh aulﬁmaw and plkylaryl @HE@@ate@ﬁﬁWﬁttlpa An (b) lw)a

has ithy
abou Sl S e repy Forh 4BLEGO o SAQUTEPBSH of 196 and has
| ubra €@Niafe#26i | concentrate of claim40, wherein the
super overbased polyal kenyl sulfonate and al kyl aryl
sul fonate conposition in (b) has a viscosity is in

36. he A hubgeatingoil edrmentréte ¢campriming: 500 ¢St at 100C and
has a TBN of 425.

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

of lubricating viscosity; and

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

alkylaryl 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.

The lubricating oil concentrate of claim 37, wherein the super overbased
polyalkenyl sulfonate and alkylaryl sulfonate 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 alkytaryl 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 lubricating oil concentrate of claim 39, wherein the super overbased
polyalkenyl sulfonate and alkylaryl sulfonate composition in (b) has a
viscosity is in the range from about 40 to about 750 ¢St at 100°C and has
a TBN of 425,

The lubricating oil concentirate of claim 40, wherein the super overbased
polyalkenyl sulfonate and alkylaryt 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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