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5PROCESS FOR MAKI NG ALKALI NE EARTH METAL BORATED
SULFONATES FI ELD OF THE | NVENTI ON 10 The present
invention is directed to an inproved process for
maki ng al kaline earth nmetal borated sul fonates.
BACKGROUND OF THE | NVENTI ON 15 Preventing and/ or
reduci ng wear, as well as inproving friction

properties, are very inportant propertie
| ubri RRORESS EFOBdW%BWn&WU@%r%ﬁBE%MéF'?}Lr%ORATED
addi tives, ‘especial |y aldglgcngagast h netal berated

sul-tanates, have been found not only to have
excellent anti-friction properties when enployed in

| ubricating oil Co'ﬁ%igym);@ﬂsf—[&bﬁv@h‘fﬁ)ﬂlo provi de

detergent, anti-rust, | -corrosion, and 20 extrene
pressure properties. The present invention is

directed to the dj scovery of .an i oved - -
G ALk PRETe ROt A BPR G GEr o Ak akaline
29 BREuirdmaue et at, U S. Patent No.
4,683,126, discloses a nethod for producing an

al kaline earth netal borate di spersion conprising two
steps. The firs ERITRY ICREPH! NgoRf 20-100 C

a m xture of thg’ %‘%I&F%{Wi ng ingrggﬁggggn?A) to 30 (E):
(A) 100 parts by weight of the oil-sol uble neutral

U BRSBTS,

- aldeolimpertaat sropamibabf lubfratgréiccampasifionsaRosrrpomntaining
s oSl S Rt b A 88 oun
Ofs RAfkdve OceneitGivi-Mttich stobbitice il employedirelubricating

second step conprises heating the 35 resultin

 rethcompesitiona utelsst tor previde defergerlp am~fq%oarztue%r0%ian- and
T NPy e-%)pgsgwpégﬁg?ﬁgsg part of the dilution solvent
red.

as requ muth et al., U S. Patent No.
3,480, 548 di scloses a lubricating oil

The present invention is directed to the discovery of an improved method of
making alkaline earth metal borated sulfonates. '

BACKGROUND ART

Inoue et al., U.S. Patent No. 4,683,126, discloses a method for producing an

. alkaline.earth metal borate dispérsion comprising two steps. The first step

comprises reacting at 20°-100° C. a mixture of the foliowing ingredients (A} to
{E): (A} 100 parts by weight of the oil-soluble neutral sulfonate of an alkaline
earth metal, (B) 10-100 parts by weight of the hydroxide or oxide of an
alkaline earth metal, (C) boric acid in an amount which is 0.5-6.5 times n mol
that of the ingredient (B), (D) 5—50 patts by weight of water, and (E) 50-200
parts by weight of a dilution solvent. The second step comprises heating the
reéu-lting ,reéction mixture of the first step to 100°-200°C. to remove the water

- and a part of the dilution solvent as required.
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conposition prepared by reacting a |lubricating oi

di spersion of an al kaline earth netal carbonate and

al kaline earth nmetal hydrocarbon sulfonate with a
boron conmpound sel ected fromthe group consisting of
boric acids, boron oxides, and aqueous al kyl esters

of boric acids. 10 Hellnmuth et al., U S. Patent No.
I-—@[E?tﬁh 2841 dUSS! PSRRIt NoP BURES48 AisdoisaR Ribigatiig oil

al kaline earth nmetal ratio of an al kaline earth netal
compositisneprepardshby deadtivgl @ hibrisating ofelispersigni¢fient alkaline

| ypricating oil [jti0 LS 1Lak.r ] .
epHRnaR ameRials ATaHeduff HBita ShjePab bR Ufohate with o
beadr eb@pbuhd kelabitsd foa e droupf cansistinkadfi bagicesuidd) boron

nmet al - carbonate overbased al kaline earth netal
oxidesonad @quapua ke patere af PRNGECKIS- hydr oxi de and

boric acid and subsequently contacti.ng the resultant

m xture with carbon dioxide. Fischer et al., US.

Hetitranh ehal., 4,5 42a1220 Nl 88785884 discivdvsrampeess dohiasehsing

20 duct that has.b b t ed. 1 i | | th
tisr ke Barrineiel 7 ShAnARGIAR ULt BRial SataTen grarbased
a?ﬁﬁn@%‘éﬂhﬁﬂéﬁg %@\i{nbfﬁt%gubﬁ@éﬂr@ GRebitifosiiBh dpREiding

e mxture (a) borating agent at a

introdoistian inte a kbsicatiag olimeditrhcentsininmaicallodekiikadispersion

occurs.. (C) raisij the r : . e -
of 5 Ak rb e S b d R BGet Lrlelild Baft figaPsutronate,
af @ilidiinel eae Aletal Hydiroxitib &indi Bdrit acitind fibdedliently contacting
separating substantially all of the water fromthe
thectgsuitant mstug with carlgil diexid&- ai ni ng substantial |y

all of the carbonate in the mxture (c) and, (e)
recovering the product (d) as high carbonate content

Flsehet etlapro@iRateSciNbi 4/Td4,9205diselisesta ddrbodaenetBased
di scl oses a process.for_ preparjng a 30 borated L
* proskich Hiatchas reat bamted Rresicrilye Mg RiocaSa COMpSSps, (a) mixing

ah %@r@éf(ﬁsulﬁﬁia@e BhE &6 aFRd ligérd fqdi) mBHRIh) Qbf?‘b?]rattng the

metal salt dissolved in a hydrocarbon solvent wth a
midtied (d)awith areratimgbgentall & tampeasyre icsa thamyabwhigh

s@vantagoeius bifoleladaeTE Aot arRRY b iRm0 o

 tHaRtampbrdthee i estodssiof (98 bbilihhgidintoRealr Wil 8@ mixture (b),

‘m xture at a tenperature of 35 about 10 C to about

(dioeparating sukriantally Ybekiheyalegdiom the eaciopimixiuge éc) while

FRERTUARiTE, AOLIH Etiohdle B FE RS Lo R P 20

reteuting th&pradh ¢d) ad BhCearbehateedntagt bariated pardaced
m xture at a tenperature sufficiently high to distill
"a major portion of the polar solvent and water

| S%:@Iﬁ%h?fﬁ%” Pét%bg f Olidyg; (5(§§df§fcﬁ%§h eslzr?.gr&‘%'égtf&dpr@pﬁ}il'{{]% |

el oW t'he ing poi mal ni ng 'solven
baraded | dverbased aitistiubde hestal défergdt adddiver fer lubritatty), said

stripping the cooled distilled filtrate m xture under
PR CEEE SO GOy M asalpal §issohasine DitioRaiong solvent

it S EEIEIEAE PR RO M o Piids o
temajolérature. rafiginigi fodvn atiou 10, °QuicSabéat i) *Govhile, SE85irgan acid
ok HipOaTRS i o el Soid oS30l e e aRaste o
azg%.gt 1393@3@ Bpoat \f@@tvca(tg ARARG ldork8hg 2gRR! skl filtrate and

to about 5 hours at a tenperature
rezatiggregid filnate oA pedal vdabbol®.2b00@boub H.(hbatiisraf a

sai d berated. netal sal ixt ure, at =) Lat ur.e .
tersreline terging mbant 45 . fodin. fod “EPE) el seig
equal to at |east about 80 pgrcent of the protic :
sol vent fed; (c) cooling the distilled berated
m xture to below the boiling point of the renaining

solvent and filtering said cooled filtrate m xture;
and (d) stripping the cooled distilled filtrate



and recovering the borated netal detergent additive.

SUVMARY OF THE | NVENTI ON Accordingly, in its broadest

enbodi ment, the present disclosure is directed to a

process for preparing an al kaline earth netal borated
. sul fonate conprising: (a)reacting Al)at |east one of
-an oil soluble sulfonic acid or al kaline earth

sul tanate salt or m xtur i f
bossiod cariore shademperHur S SRS SR toldisdl Amdishsirions

@diagdiee dﬁstﬁemb;afajeé mixture
ﬂ“‘ggﬁlﬁ? g§ Vﬁat %{t'd ;i@t?rn!ihggg{dfgﬁ(ﬁy dl?g ar QE@ solv f&t é@
to ?&lduﬁﬁx%tbcﬂmg beiwt nﬁtm:mﬁrmmm@@Me“ g P““%ﬁa

fromO'to |less than 10 A, ,ﬁgﬂu@éunge;t@
ﬂttdiensmr%.eﬂﬂﬁ(gicﬁmm% Xree ver ggléglgﬁac?d,l ot her :

_ than_the.s ab@it@00ntedyiat@ temparalies rasiging
- Pressyifa e %?8rpoﬁ??gggpwegpperature above borated metal
fm?d Shbd 20 tOto beope150 (Eethesed 3(1“%??"%%9%’18 ‘P%’ecﬂ il t"?
(v) .and water_ of reaction, wherein no
demigeni divepat er is added in the process. In one.
aspect, there is provi ded a process for preparing an
. alkaline earth netal borated sul{onate S
Schfdht dteas U.sgPatent No. 4,965,004 discloses (§) SOHRG 2 bdMiing

agent to an overbased metai salt in the presence of a protlc solvent and a

n solvent and reacting for a period of about 0.25 to about 5.0 hours

’hydrocarbo
°C to about 100 °C; (b) heating said

ata tempetature rangmg from about 15

borated metal salt mixture ata temperature sufﬁmenﬁy high fo di
nt of the protlc solvant fed

stil an

amount of distillate equal to at ieast about 80 perce

‘ (c) cooling the distilled borated mixture to below the boiting pmnt of the

femaining so!vent and ﬁitenng said cooled fi ltrate mixture; and {d); stnppmg
the cooled d:stmed fi itrate mpd‘:ure under a pressure ranging from about 10 to
about 200 mm Hg at & temperature ranging from about 20 °C to about 150 °C,

‘and recovering the borated' ‘metal detergent additive.
| SU-MMARY OF THE INVENTION

Accordingly, in its broadest embodiment the present disclosure is dlrected toa

| process for preparing an alkaline earth metal borated sulfonate compnsmg

(a) reacting
(i) atleastoneofa
 sulfonate salt or mixtures thereof;

n oil soluble sulfonic acid or alkaline garth

(i) = atleastone source of an alkaﬁne earth metal; and
(i) at least one source of boron,
in the presence of a midure comprising
(iv) " atleast one hydrocarbon solvent;
{v) atieastone jow molecular weight ajcohoi; gnd
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(I)at least one of an oil soluble alkyl aromatic

sul fonie acid or alkaline earth al kyl aromatic

sul fonate salt or mxtures thereof, wherein the al kyl.
group of the alkyl aromatic conprises t16 or greater
carbon atons; (ii) at |east one source of an alkaline
earth netal; and (iii) at |east one source of boron,
in the presence of a mixture conpr|3|ng (iv)_at |eas

one hydr oG4k bolioad? {eless gy 16¢mple perceiderglafiye to the source
ol ecular el 9 n@hoBPhn oiBtbesHgadid Whdr ifarl G8Source of

than 10 nol e percen relati € source

boron, of an oy&ohash#tg aci d, ot her t han the source
~of boron; and (b)heating the reaction product of (a)
to a tenperature above the di-stillation tenperatures

of ( b\f) aﬁéja]tﬁ\}ﬁ)thg%gbt% dHodUcV f(l\éi’c)afl‘@&pggﬁ&ﬁlae QBOV%the ;

reac el n no a I'ona ter
process. distilatiohltempassatacts of (igrandi(s) for distill (), 4v) and water -

product prepared by the oC ef | ne
DETAI LED ®ereagiqny vierein 'Q%Edﬁii\%ﬁw%ﬁf %ﬁf?‘i%}) #yibe process.
invention is susceptible to various nodifications and

a htoae B@dielcv ghdr@lsBovidREs pifolcesse‘nmebameg &8 atkb@reeadithimaatel borated

%ona%e comprls}'/ngway of exanple

(a) reacting , ‘_

' (i)  atleastone of an oil soluble alkyl@romatic sulfoni¢-acid or
alkaline earth alkyl aromatic-sulfonate salt or mixtures
thereof, wherein the alkyl group of the alkyl ‘aromaﬁb |

“comprises C16 or greater carbon atoms;
-(ii) ~ at leaéi one source of an alkaline earth metal; and
{iii)  atleast one source of boron, '
~inthe presénce of a mixture comprising
(iv) ~atleastone hydrocarbon solvent; |
(v}  atleast one low molecular weight alcoho[ and
(vii fromOto Eess than 10 mole percent, relative to the source of
_boron, of an overbasmg acid, other than the source” of boron;
and , ‘ o _
" (b) | helatihg- the reaction product of (a) to a temperature above
the dlstillatlon temperatures of (iv) and (v} fo d;s’ﬂ[i (), (v)

and water of reaction, wherem no additional water is added

in the process. .

"

In anbther aspect, there is provided a product prepared by the process as defined

above,

DETAILED DESCRIPTION OF THE INVENTION

While the invention is susceptible to various modifications and alternative

forms, specific embodiments thereof have been shown by way of example

-4-



and are herein'described in detail. It should be

under st ood, however, that the description herein of

speci fic enbodinments is not intended to limt the

invention to the particular forns disclosed, but on

‘the contrary, the intention is to cover all

nodi fi cations, equivalents, and alternatives falling

within the spirit and scope of the invention as

defined by the appended clains. The term' Tgt al Baség tth

Nymber " " IBNL -4 B flisil tipshbeddrumdersfoodabewever, that the
-a@glﬁ’ir%hﬁreegttﬁ,dteg&r%?cfFlgr'ar'rs of KOHin | grain of sanple.
4 _ﬁothi[-_gﬁégl_ (%T%Bé@gmmnlsodiﬂfdréms ﬂi?i{(l@tle_ﬁildkdltﬁ? hignit the

. _product's and-therefore reater .al kal i r T

- inventiomto fher priediapfortis §589§ f‘?‘gr‘ﬁ“ %Iﬁng%%ﬁég rhe{%g fonis
DY a2 TN 168 cg% 1ddits Nirid BeRRatves iltrredithinghe spirit
t(ﬁyﬁ%v%@wggé%hsunosggtﬁgﬁﬁaég by the process disclosed
aid %Bbge pEHIY insention aswsBoedbyithe pppeaded £@IMPBy epari nq

an Al kaline Earth Metal Borated Sul fonate The present

i nvention involves an inproved process for preparing

(R0 & It , bpBRt egfesid theadreountsof Bese
Tﬁ?é@g@%ﬁgﬁy}{ﬁ%@g; al kal i ne ear _t.hTmat ?_ll boﬁl\?d
'eqmibta-l_@rwatc:e?mtggl;mms?%Ko@ inchetam@f campie. TSN 16N
~.an_oil so e sul fonic ac

nambers iiacbmoge Aliinapdiet THAERoF fibrplainty
re¥afve Forthie gﬁrﬁ%&' ahisnevasior) TBN &l detendingidi by) AGTM Test

east one source of boron, in the presence of-'a. - -

Noi Br8ee. conprising - : |
| lf has been discovered that the borated sulfonate made by the process

disclosed within results in low. sediment.

Process for Preparing an Alkaline Earth Metal Borated Sulfonate

The present invention involves an improved process for preparing an alkaline

earth metal borated sulfonate.

-4da-
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(iv) at |least one hydrocarbon solvent; 15(v)at | east
one | ow nol ecul ar wei ght al cohol; and (vi) fromO to
| ess than 10 nole percent, relative to the source of
boron, of an overbasing acid, other than the source
of boron; and 20(b)heating the reaction product of
(a) to a tenperature above the distillation

emperatures of (iv) and (v) to.distill (iw) and
167 oGS atebatnart Al s Qg ar iilswbliged
&difpAsédh the process. Hydrocarbon Solvent 25 The

hydr ocar bon sol vent which may be used in the present
process may be sel ected fromthe group consisting of

n-pen¢ ne,mﬂﬁgﬁéane, cycl ohexane, nheptane, n-octane,

i sooct'ane, n-dectane, benzene, toluene, xylene and

m xt ur es tfier eoht leBsedre ab by, oilt swlublpdulioaidacid swlaltaline earth
is an aromatic solvent 30 and. is s§éect?d fromthe

group of sol vensWiEEsattiq Uy tageothenzene and
tol uene. The no . SR | . i ;

xyl ene. S(HEOW ﬁ)lleg%ﬁ{@t? %\%\g{(%[]t Al ?g(ﬁgﬁé%é%gﬁﬁ'l r'g\%tal, and
mol ecul-ar ¥ ghat lebsbbie souate dllveroa, boi | i ng poi nt

sufficiently low,o that it y be easily.distilled
of f after the rEdReiRoRAe oEamPREICRNIENG . (e
| ow nol eCU{é@r Vgi [@akt 8hé B@fockirhbbn Bawent;r om about 1
to about” 13 carbon atons 10 and a nol ecul ar wei ght no

hi gher t hafY)aboat legebone jovs meoleawan weight aleehol) angd

nmol ecul ar ight ale I oMYA ~Llar, j s o
nmonohydr i c@l cgﬁ%ﬁ?’.ﬁr@npéassntﬁ?g 1;9?@‘1‘0?3#‘2@%3%8%#{1%2{) the‘source
the | ow nol ecul af bavengbf anavelrtyaking agid; oftedr thhndhe sayrce of
be used in the present process nay be selected from

the group consiReiORgaBd (c1 - c13) al cohols and

gl ycol nonoethers and nonoesters. 15 Preferably, the

I ow ol ecul ar wei ght al cohol is a nonohydric al cohol

sel ecfbdd fieatingthegreacfion pradistiicidablo arterhpersiture above the

coyel opent SSEeIAatiEs a5 (%) Baf 1] BAfUHE: ) and water
bet a- phenyjerehyrtion wRBRlin nd-RIdKIONAXRNEY is ARRRCANAL process.

tridecanol, 2-nethylcycl ohexanol, nononethyl ether of

~ethylene glycol, nonobutyl ether of ethylene glycol,
oC- |

al cohol, and tert-butyl al cohol. The

—~

oSt etred— ow nol ecul ar wei ght nonohydric
‘al cohol is nethanol . In a further enbodi nent, the
| ow nol ecul ar wei ght al cohol is a pol yhydric al cohol;

The Bygiosaeiansspleapioshichrnay bedisest pHgmresentayreess may be
1848y (#drﬁ tife gﬂltﬁ)o&?rll&stﬁl@cgf ﬁ%e%ﬁé,%ﬁe%ﬂ&%ymohexane, n-
heptane, n-octane, isooctane, n-decane, benzene, toluene, xylene and

mixtures thereof. Preferably, the hydrocarbon solvent is an aromatic solvent

and is selected from the group of solvents consisting of Xyl.ene, benzene and

toluene. The most preferred aromatic solvent.is xylene.
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Ol Soluble Sulfonic Acid or Alkaline Earth Mt al

Sul fonate Salt In the present invention, either an
oil soluble sulfonic acid or an oil soluble 30

al kaline earth netal sulfonate salt is used in the
process for preparing a borated suffonate. Sulfonic
AC|d 35 I n one enbodi nent of the present invention,

sql i. acid may be used in the
&g Weq RPMC%H : borat ed sul fonate. The

sul fonic acid may be derived from sul fonating al kyl

%@I cs, espﬁéﬁ#a&%q‘fﬁ%&?nzene ﬁ%;ﬁ%ﬂgm&suffcaenﬂy fow so
tﬁ%a{(% :gJeHS%%satfﬂ@ﬂ@@&%ﬂ%ﬁ%th@ﬁé&&ﬁxﬂﬁa@b&dﬂ@& ugpfoally, the

ne or ne havin pol ya nyl .group
6w rgolecpbirywc—sgbuabnhgal wiitha\aﬂrtmmmhm&d ita, abowt flgrcarbon atoms

%{jﬁl OXI ec%l%? g/%ﬁg% ﬁ@h%:ﬁ CI daﬁ?ytmmbﬁﬁa%?hgo liment, the low
ﬁle’cﬂl ?ﬁ’tr aleBRBLEs i ﬁi‘olédwam@ignnmdn@hgam; afeohol. In a

e 0| sul fonic acid nay be a E yal kyl ene
am

ratd pmferred emt:ce:!;mnt the P%WW‘%‘U@GB anatwris @lcohol

ey b 055 B SRR L 0 G
dd?fé@tiﬁ rc’ﬂ(@d herig) midvhals had gl mondeﬂmetandamnaesters
the sulfonate that is prepared fromthe Ifonlca

Risfrably, i1 lovp D1gpeUBTINEIMAIcal | 3 RAydrig Aol selected

frah 3% qhup Epfindabr Metianol plrRfdl REDGATA, REDEIRok)
dy¥idHeRanbl, f(;QHableatanﬁ! #satiutylaleotud, penzyhalcoholbeta-phenyl-
S TR T TR
-a{)ﬁéhﬁﬁlﬁ %mé}?iﬁ;értﬁgfﬁg@y?ccﬁonbﬂoﬁbﬁfﬂéﬂéﬁof@t e glycol, sec-

n ano ment the sul fonic ad
pityi adeshdiyand terd-blutyd et Bire snost i@f@fﬁ@edﬁowmwﬁwiayweight

nono._a ene ich,are obtained fromthe
@Pﬂ?h)&{q%‘ﬂc‘?wd? W%&'@Qﬂé by a mixture of heavy al pha
l'inear olefins having from about 20 to about 24

carbon atons. - Al kyl benzene may be derived from r}l
lalakfyirther emmfdimnértbﬁd@Wd“@'@ﬁHéﬂrWPlght alcohol is a po ynydric

alcohol; in a preferred embodiment, the polyhydric alcohol is a dihydrie

alcohal, such as ethylene glycol.

Qil Soluble Sﬁlfcnic Acid or Alkaline Earth Metal 'Sul.fonate Sali

In the present invention, either an oil soluble sulfonic acid or an oil soluble

alkaline earth metal sulfonate salt is used in the process for preparing a

borated suffonate.
Sulfonic Acid

in one embodiment of the present invention, an oil soluble sulfonic acid may
be used in the process-for preparing a borated sulfonate. The sulfonic acid
may be derived from sulfonating alkyl aromatics, especially alkylbenzene and

-6-
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wherein the alkylation is the reaction of a |linear
ol efin which conprises at 30 | east 16 carbon atons
and an aromatic conpound in the presence of a Lewi s
Acid. Preferably, the olefin is a normal al pha olefin
that has from about 18 carbon atons to about 26
carbon atons. Al kyl ated aromatics, the process of

r om
3liEHEhS. Hct o BRAr ARy baReBh or BRIIORIOHE: bIRIEUOT
alkyReesens aﬂuaﬂWIMs or UsnPahe or tdpphe bavingra galyalkenyl

Publ i cat i 05/ 0202954, 005/,0203323
gg{}l{,tp (19&? 268&1%.5@@;) witly s N?‘Rré‘l: afid. gzl;iﬁtr nexide, cn Kiafosutfonic
acd! driiaicakld. '%a@ﬁﬂi h&H REBAGHIBRT well KnornangBiit.

'nvention, an al ne earth netal sulfonate salt may:
be used in the process to prepare a borated

Sl S B PR 50 2 ki
nﬂg:‘b;é A E’b%ef erﬁ@n&%ﬂﬁbn‘mddid &}Sp@d&"!{ kaenitilgzaeebstelnbcumlfomc acid.

ably, when enploying a |inea

Sﬂlf@wmﬂ@pam@ froph pakisodU Wfé%@reathﬁﬁus‘m ehb)-S. patent
f
. {3 i@@é%ﬁ@ggcrg{so @%ﬁaﬁ‘eﬁﬁ{a&égr réf&één% i ﬁgtgrnﬁtétg &fhd the
s@fcﬁfa@é et i mﬁ@;@br@drﬁomﬁm sutforigracid dymm:hﬁamepolyisobutene is

sul fonic acid is neutral an aIkaI eart
ditlonon iy b Patsntha e Ba 78] whieh i ’S_L!S‘cpﬂ?ﬁr? hein By
ﬁﬁ@kﬁf m hydr oxi de or magnesi um hydr oxi de.

Inportant feature of this-invention is that t he

al kaline earth netal sulfonate salt, if used,

eSS T e SUGHREEL 2B A g L
pﬁr‘:‘uhﬁ&r}ﬁhﬁ ‘ﬁ‘ﬂg}{lﬁéﬁfeﬁésqnh@hté}ekﬂﬁémbb %%rﬂﬁxelﬁlkmlt@n of

perc Ive to the source of boron, an
bmrmsy agnixtiire, ofhesyy alpha linear deling bayng 66% abouh2Q to

odi ment - t he al kal i ne earth netal
a@%ﬁett%{] %Ognq?n}j%es not contain an overbasing acid .
ot her than the source of boron. Preferably the

al kaline earth netal sulfonate salt is, a nheutral
Inaanathenembgdimenting suienfoagidds ohlainedpi g sfqnation of a

mﬁ{i%l":% 61’&%&8@ % kﬁtégdé?’{léﬂ\sgﬁ Sc?\a%r% r?g)?ae'hgg ﬁ?)g:f gﬁﬁeQﬁ(ylatson

ofttbhemeltayva ﬁﬂlxmreldfmylad{bha/hmmeﬁms badha froon abowuni2d to
which are fornmed fromorganic materials. Organic

aboutiZdnearbenateMael | known materials in the Iubricant.
and detergent arts. The sultanate conpound should 30
contain on average from about 10 to about 40 carbon

. Alkyibemzene ehay bblc;emedrfrcnbcbm al@lat@naﬂan a@matu:rm;)ound
- atons and prefera fr 14 to.ab 32 carbon
whetsi trergbiaons g ceactioninia linedr Jiffd pRFN iR at

:egyﬂ i @thfad'%'iﬁ‘é anafaﬂa a?rbhsﬁtm%&ﬁﬁom in&h@rpﬁé%@é df a Lewis

erive roma normal al pha olefin. Mre preferred,

- AtidePesfaratity cthewlefily id 3 nbanababharoleﬁﬂ that baarfwn about 18

- al kyl group has from abou

: carbo% atoms to about 26 cargon a oms A&y%?eé’ aromat:cs the process of

which is well known in the art, may be derived from numerous processes
including, but not Iimited.-t'('); the processes disclosed in US Patent Application
Publication Nos. US 2005/0202954, US 2005/0203323, and '
US 2005/0203322. |
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5 24 carbon atonms. The nost preferred sul fonate

conposition is a nonosul fonated al kyl ated benzene.

Al kaline Earth Metal 10 A source of an al kaline

earth nmetal is also reacted with the aforenenti oned

conmpounds (La, at |east one oil soluble sulfonic acid

or al kaline earth netal sulfonate salt or m xtures
AlkBsiEhhiMeth SultbRERNSSIEOf a mi xture conprising a

nydrocar bon solvent and a | ow nol ecul ar wei ght

al cohol . Preferably, the alkaline earth netal used in

the r t f .t
In O har Ay ng PRERT afBrich. 98 AIAR Cartihicha
SLﬁf@Héﬁsﬁsﬂf mizlykad Used @atidproviesl o prajreizubolayed eulifmimte The
Source of Boron 20 A source _of boron is als

(li
alkalinst f)é@’(wfl&ﬁalt%foé‘ﬁéﬁ sk mahe deayad fery eqsling @ S‘Q’t'rce of
rLél?g n@ 3 @PW& |6 Sid fb%rr‘héné%h ol ik qi’ﬂe’?@faﬁﬂf When
ona € salt of mxtures thereof, and source
emblo@imgadl haéawﬂkﬁbenhemtthb)syunth&tlmétmﬁeaﬂwﬂmr&fer@ sulfonic
s PEECEE, TRATEPTa N HP NPDred Lo ol S¥aiine
e MHERAISIHCA nh}%';ﬁeﬁé?rféh eﬁﬂfdannéﬁhwé fifear AIRYIBBNZene suffonic

“esters, 25 and simlar materials. The nost preferred
amd)mwttﬁhzbdmth BB aﬂﬁalm@mmrm metalchydopdepasighandeut not

g o Pl B AR P R fonsim BB S0 L ¢

net al sulfonate W|th greater than a stoichi orretrlc
anount of netal to sulfonic acid. The nbst commp

Anireperantigatuse of tis davantionds dhatdbe afafee et H!%?'r%ﬂf@nafe
saztC é%edn%nlﬁgﬁs zg#é Gito t @Ee ov J:lH_Lchélr {24 18- solif&e of

t'se par aS|ng process, or
barbhesult thae tbe preafout beraiéd.mlfonatemtaigsefﬁjm Ostadesathan

bR B bl Sl BB . o

. thBR ﬁl?% §9u§ﬂé‘ éf%gﬂ)ﬁ IrSa Yréeféd erABodiRfdrt thé alkalinaR@irtTnetal

e enpl oyed to reduce the viscosit The i nert
sulfoqatajsaiédaeﬂmotamraﬂas“oas exvedaaam@iasﬁéﬁé@r thaw the source of

. boron. Preferably the alkaline earth metal sulfonate salt is a neutral alkaline
~earth metal sulfonate salf. Preferably the alkaline earth metal sulfonate salt

has a TBN of from about .0 to about 50.

The sulfonate salts are those having a sﬂbstantiaﬂy oleophilic character and

which are formed from organic materials. Organic sulfonates are well known

- materials in the lubricant and detergent arts. The sulfonate compound shouid

30

35

contain on average from about 10 to about 40 carbon atoms, preferably from
about 12 to about 36 carbon atoms and preferably from about 14 to about 32.

carbon atoms.
Typically, the sulfonate is an alkyl aromatic sulfonate wherein the alkyl group

is preferably derived from a normal alpha olefin. More preferred, the aromatic

moiety is benzene or toluene and the alkyl group has from about 20 to about

-8-
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product and to facilitate m xing of the ingredients.
A preferred inert liquid 10 nmediumis |ubricating
oil. As disclosed in Fuels and Lubricants Handbook,
edited by George E. Totten, p. 199 (2003), a
| ubricating oil or "base fluid can be of mnera
origin, synthetic chemcal origin or biologica
i . : . deri ved]
2 Byl B, 1 ABPhrRtefiashoharlc s st o)
manesnitonidtad tlkytstetifvenrgimet r ansf or mat i ons of
petrol eum derived 15 organic chemcals. Partly
synthetic (sem synthetic) basestocks are conpati bl e
AlalteeestiQiiegineral oil and synthetic basestocks.”
Basestocks of biological origin are derived from
veget abl e and animal oils.

_ : The
inert |Jjqui di R .
AsRGfs of A plkalRE st T dGs Bl SREY ViR the Aforgmeptiones
compbandcale. MM ast 6P bicstubld suliedd skt opalkalive Blrth metal
Foam i nhi bitors and ot her, processing aids_nmay al so be

- siltogete salt ot systuresthareal)iin dhe gressmes pfconipduiseeempgsing a

) o P i
oYL e o 08, B SERTH AR PRy,
alkalireceddh nvetapledircthwoteaatidn f sieipesent irnvenéibkas analkaline

e e o T bt SEasshad ot oSt carty
fonlici A€ hddickidie dimasded with agitation.
m%#rﬁ%gﬂ&wggdsoalﬁgl C gci d is added over a period of
time wherein the tenperature ranges from about 20C to

Sabout C. Due to the heat of reaction, the
2 & i ncreases to from about 20C to about 55C.
The mi xture is held for approximately 5 to 20 mi nutes

at from about 40C to about 50 C to ensure that the
A saurcsreidaiends plsoaeagied with the @ferementioned qarepeindsciie., at

B i G RO ER e o) P Bpn Pef utlY bifbante saltey

midtirbsnthdeof and ssutesact amakkatine ebrihmetal) ihdhé presante of a
this neutralization step is omtted, 5 The sourcemof
miglicg FOrRRANNG 8 IBirPEatRansolyenantt -8 Iy gnolgeyar weiphgralcatol.

- BoRABRRY in%ldHé%l?ﬁiérQ ot B;i%: a%:?bdgog%ﬁ %ﬁh%ﬁﬂé,ﬁ)graﬁ esters,

~tenperature was naf ntal ne out -
arabsiatilab0@teifhls. Thaahosthpiefetied doatcefofdorab dsiortBolioacid.

about 50C for from about 5 mnutes to about 15

m nutes. The reaction m xture nmay 10 be held at an
olabakimedi@lie tenperature of from about 70C to about

80C T0 reduce sedinent in the final product.

Met hanol , water and xylene are then elim nated

t hy ough separation, het hodg.that are well knaown in. th
Th {erme quRiiaing afid | 3¢ £3rd e B1FG L aniped Prable”
proligihg an BRSDiUBe Wheeh shiffénatBavith §R2EE! PANTE Xoittformstric

heated to from about 125C to about 140 C. Typically,
amount afenetabfa sulfonic acid. The most common overbasing acid is carbon

dioxide; other overbasing acids include sulfur dioxide and sulfur trioxide. The
acid itself may be part of the overbasing process, or alternatively a source of
an overbasing acid such as ethylene carbonate may be used to introduce the

overbasing acid.
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15 such as 100N oil, will be enployed and will be
added to the mixture before all the hydrocarbon
solvent is distilled. The un-reacted |ifnme and boric
acid are elimnated by conventional nethods, such as
centrifugation or filtration. The final product wll
have a typical base nunber of from about 10 to about
PR dEa A DHGentdBiidthen enpl oyed, the overbasing acid
—other than the source of boron nmay be introduced with
the al kaline earth netal sulfonate salt, or

S ERPARE B PR bt G Myl P ¢ idhea o

redfRBERE SERRRPST R @ferliguid MEOVnPGamuRbhasia ® diipdrse the
ot her 25 than_the saqurce of boron. In a preferred
pedtsd and e f@ﬁihtﬁt%nwﬂeg ohthe ingsediets. Arrefrired inprt liquid
rr@e rﬁrig‘ilﬁ) tin ﬂrﬁ%?ﬁﬁ@é&i Wﬁé’lgfa%q_&ncéﬁ nggdbook,
orated su O rocess contains Tfrom0Q0 to

edligsd by lzeorye ETﬁITc&temepcéBQ (ZG%htal lubritatinghsi! sothase fhfid can
[ ci other than the.so

b Bnel of i SHPBRUF SR AL DidROG e Wie
miREBRb BsbiBcRrd Eﬁ?b'dé?wéﬁ] fanﬁEét?éleQﬁf ﬁé(ﬁio‘illéltlf)ﬁ nﬂlﬂhetlc

contal nsS no overbasln acl d , such as carbon dioxid
bamstqckmaued@@ngfa;turedtthmugfhfaansfﬁanamna:@f @ﬁtrqjeumﬁdeﬂved

35 Ad itio al.th
ofgprf Ehernfef. ErrfsORKEr ¢S Gyalfticd BafectbeRE B fompativte
wiftifes 6F mirkeriviPaid e Rthiead baRBoickE N Bagbstldaks of BifGgical

i nvention the weight ratio of | ow nol ecul ar wei ght
orgipsfeIderyed dipre yegetable andanimal @llg-th metal is at

| east 0.2, preferably at least 0.35, nore preferably

at | east O 5. Most preferably, the weight ratio of
Th@merbh@mdlraedmm gmy k= ootitted Whesfocexarhplen thd padduuﬁals

tallsat | east .0.65.. 10 The b onc t ent
XAl T Srish s3SI TanicH) RiKBOTeRlEGes the peptora seivent.
fromabout 3.0 ww%to about 5.0 wt% Mre ,preferred
t he anount of boron in the sulfonate is from about

Faam inhiltitoes ad othet (Boeessing/bids pagfalsa kel addedanount

of boron in the sulfonate is fromabout 3.7 wt%to
about 4.3 W% 15 The water content of the borated

PRdekgnalsutifizhiiph ofSufohRsAcithan 1.0 % by wei ght. If

t he separation -does not occur during processing, then
during storage, the boron content may be di m ni shed

it SRR o BAERE Wbt e el g ol Bl B
prehtix@d vt 4 Wh&)l@(ﬁlﬂﬁﬂ%lgm ailml whdm éotﬁcé/colﬁlanvmk@me
- and m)reIGoreferabI | ess_than 0.50% by vveurzj The

earify gipiab Ganerally thipremixing s£lane nganaebies ttures Le.

BB 40P B 30hid 2ilifs next added with agitation. Typically,

su!fomc acid is added over a period of time whersin the temperature ranges
from about 20°C fo about 40°C. Due to the heat of reaction, the temperature
increases to from about 20°C to about 55°C. The mixture is held for
approximately 5 to 20 minutes at from about 40°C to ab(i‘ut 50 °C to ensure
that the sulfonic acid is adequately neutralized by the source of alkaline earth
metals to make a neutral alkaline earth metal sulfonate. If the alkaline earth
sulfonate salt is used instead of the sulfonic acid this neu’ffalizatibn step is
omitted.

- 10 -
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particul arly advant ageous net hod enbodi ments. Wil e

the exanples are 25 provided to illustrate the

present invention, they are not intended to |imt it.

Exanpl es Exanple A- Sulfonic Acid Preparation 30 In a

typi cal preparation benzene is alkylated with a

m xture of C20-C24 heavy al pha |inear ol efins thereby

produci ng a m xture of nonoal kyl benzenes. Sulfur is

burned to produce SO2 which is converted to 503 using
ThpeauregtafIBpsen. ich 33 hade pel. iaddest ovesa ggripgmf drom about
5 ek o oRb R 0 Taltucs Rri sha iRl Aol biftdingl f from
atisd /38| “l@tcaalaotdeOZ?CS TheSenotidn @Oheldrs fmrk)albaUESGtC to about

contacted wt 03/ Xture in
G g%%f%m F’Bﬂﬂ"sg PIBHIGSIP. abeu?ﬁrgﬂamf regc OFu'”"t“é’?“re may
beghélasatraﬁﬁﬁiéﬁneoﬁété' t@ﬁ%rmufré‘ oﬁfrBﬁﬁéb&Qc 7ot i(ﬁal%lﬁ 80°C fo-
m xer, was added 464 grans of m xed xyl enes sol vent
retfgce edisaent in 82 fioal, predugk. M@heﬂohmﬂh&*rwhd weenaddedhen

eippaaifiheogrirh B0 R U Rl YR b iR appestich as
didthition: avgp@éuyg @ distllAtioacdtdp (@ Esed ﬁpa,hﬁﬁl the Meﬁcﬁén

was ad nperature i ncreased to 30 15 degrees

migture 4s Qﬁa’fﬁﬂ @Jﬂpre aamué TRasCitaabont déa %Twa@aﬂlﬁa% digent oil,
suzﬂea L@%é Eﬁ{ﬁ%ﬁaﬁq#gg SHdeg% %ﬁe m%ure before alt

Featt or vvas egrees
the éydastaebor? sbleensis distilieeirihe drbecavidcd tmwmhmbbhalaold are

S as sone xi dene. 80 gr 20 b se oi |
-elmgat&eolyocqra/emenﬁ@a@f s, $HEN 25 %rﬂfﬁgahma 96 titeatiopoThe

fi n%ﬁrd?ﬁ@f’ WileRaw ajtyﬁgéil%a@e QtVRbEE BFFrS @313) asahedo

170 degrees C PSIA to di stl ene.

mgl'@h'l@ultl ng product had an anount of sedl ment of

3.6 volt. 25 The product was then filtered and had
the follow ng characteristics:

When employed, the overbasing acid other than the source-of boron may be

introduced with the alkaline earth mefal sulfonate salt, or introduced in situ

during the reaction, or introduced after the reaction. In a preferred

' ‘.embodiment, the present process does not employ an overbasing acid other

than the source of boron.

In a preferred em'bodiment of the present invention, the borated sulfonate isa

borated calcium sulfonate.

The borated sulfonate of this process contains from 0 to less than 10 mole
percent, relative to the source of boron, of an ove'rh_ésing, acid, other than the
source of boron. In a'breferre_d- embodiment the process for preparing the
alkaline earth metal borate sulfonate contains no ovefbasin-g acid, such as
carbon dioxide, sulfur oxides etc., other than the source of boron. |
Additionally, although water may be a by-product of the reaction, no water is

added to the reaction mixture..

~11 -
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“In a typical preparation' benzene is alkylated with a mixture of C20-C24 heavy

35

Calcium9.4 wt% Boron: 4.1 w % BN: 173 30 Viscosity 390
cST at 100 degrees C. Exanple 2 To a 1 liter gl ass
reactor, which is equipped with a heating mantle and
m xer, 35 was added 234 grans of m xed xyl enes
solvent. To the sane reactor, 50 grans of |ine

(cal ci um hydr oxi de) was added. To the above m xture,

(iR ipedferd @hb&ﬂhﬁe&ﬂtoﬂﬂ'@@gﬁtm ir&renl:&ﬁ tm &rmglrﬁfratlo of low
repared in -

sul fonic add (as
mairradar waight afw{é\oﬁt%@incﬁaf @a\séalse‘tr@ %ﬂu @lﬁté'é§ aé'eaﬁfa@ 2,
f
%Z%%ivﬂéc 35EQ ¥ A8 Bl SEy SR Tecdst B, MSTh SIERTALE the

wblght Inatio eﬁbu\omdmuﬂzlamagdanphmnmoesomce edsadlkalir@2earth
ree% éo Over a 2 hour period, the reactor was.

tig @t fe3sy PYegrees Cin order to renove water,

nmet hanol and sonme xylene. 80 grams of G oup | base

oil was added to the reactor and the anount of )

The tionemconiest nktlrusdibnatepempieyer in the @m%%mtitmvenﬁ@g is from

oL A MoV Pyl T Syt bp bbb m e
sEARMAE N froi @0&1%35%’(%53 zE@k&ﬂtpi 8 V&VTQA@thrbfetrmd @eanfount

reactaor, which is equipped wth a heating mantle and
olharen in the sulfonate is from about 3.7 wt% to about4.3 wthe.

The water content of the borated suifonate is typically less than 1.0 % by
weight. If the separation does not occur during processing, then during
storage, the boron content may be diminished by having unacceptably high
levels of water in the sulfonate product. Preferably, the water content of the
sulfonate product is less than 1.0 % by weight and more preferably less than
0.50% by weight. |

The invention is further illustrated by the following examples, which set forth

particularly advantageous method embodiments. While the examples are

provided to ilfustrate the present invention, they are not intended to limit it.

Examples

Example A- Sulfonic Acid Preparation

alpha linear olefins thereby producing a mixture of monoalkylbenzenes. Sulfur
is burned to produce SO2 which is converted to SO3 using V205 catalyst in a
fixed bed reactor. ,

Sulfonic acid is obtained by the sulfonation of a mixture of
monoalkylbenzenes with SO3 at a charge mole rafio of SO3/alkylate of 0.85

-12 -
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was added 406 grans of m xed xylenes solvent. To the
sane reactor, 50 20 grans of |inme (cal ci um hydroxide)
was added. To the above m xture, which was at anbi ent
tenperature, 150 granms of sulfonic acid (as prepared
in Exanple A) was added. The tenperature increased to
44 degrees C. The reactor was cooled to 18 degrees C
toaNdo 714h(9 bkatelat BH-660T iglcymactddsith a&Dgrairmitiure in a
met hanol was added to the reactor which caused the 25
fatliaggémesultoeat@ i ncrease to 32 degrees C. Over a 2
hour period, the reactor was heated to 127 degrees C
in order to renove water, nethanol and some xyl ene.
Efdmglans of Group | base oil was added to the reactor
and the anount of sedinment was neasured at 1.8 vol %
The reactor was then heated to 170 degrees C and 1
§;’§' ﬁfdep Bsstisht gr %mpgéa%itﬁg h&Being ﬁféHtlb'aﬂQ:l ﬁf;eauwas
ad an m)unt 0 .6 vor/o. 5 Exanple
added484 grares of nsised mg@cleersolvﬂntcﬁ) teessameirppelorvh nl‘ams of

d 300 f .
mafio! Ferarisions Sufd By 2 GRn B b g N By Ty o
thefatdvEEnixE ks Wit WAE Qitiziedichenisiiative, TT60 BRarad oF Sulfonic
m xture, which 10 was at ambient tenperature, 150

2 mpfﬁp‘%‘”ﬂ‘@ Fxemple &) (as prdeshride emAstaivse dnopased to 30
oaded s, MereRIpLAt HhfukaS R P ibpat e T

tehfpydratuas intreased@tsl8d degegs s of methanol was added
to the reactor which caused the tenperature to

increase to 32 degrees C. Over a 2 hour period, the
THEREIREr vhas icn REAtEho! P27 ddgRRAIC BT banea%?rz Adrs, to

renove wa anol and s me xylene. "80 grans of
reficogpthe \/matee aodl metsanatide avdlloas h@neeqmr S8rgtatdseGroup |

f vol % The .
baE weS e BiPh st g 078 sk b feiBasife Wiitmeasured
att 08 YoBhi The FBScRY WelketheRthebit6d {8 37 HbGEeRr O Gt 1 P&:iA to

an anmount of sedinment of 3.6 vol% Exanple 5 To a
distilt te xylens Thamseitingpiasiichbad egarpere tmsmlraent of
3 P& d/ng mantl e and 25 m xer, was added 300 grans of
4 xNt | enes sol vent. To the same reactor, 47 grans
of Ilme (caI ci um hydr oxi de) was added. To the above
m xt u was at anbient tenperature, 150, ¢
Thi Pasiuch ma@ taea fitgsedr pag é\eé&hpﬁoli%nﬁ |ceamct%%tw§dded
The tenperature increased to 43 degrees C. The
~reactor was cooled to 18 degrees C and 74 grans of
CHlehins: acigl4watsbadded. _

Boron: 4.1 wt%

BN: 173

Viscosity 390 cST at 100 degrees C.

Example 2

To a 1 liter glass reactor, which is equipped hﬁth a heating mantle and mixer,
was added 234 grams of mixed xylenes solvent. Ta the same reactor, 50 |
grams of lime (calcium hydroxide) was added. To the above mixture, which
was at ambient temperature, 150 grams of sulfonic acid '(as prepared in

- 13 -
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30 30 granms of nethanol was added to the reactor

whi ch caused the tenperature to increase to 24

degrees C. Over a 2 hour period, the reactor was

heated to 127 degrees Cin order to renove water,

nmet hanol and sonme xylene. 80 granms of G oup | base

oil was 35 added to the reactor and the anount of

SSRAHIBRN WHE S dHBASTRE temberatBrey MickasBiaorapgt @eewds, The
Ethengﬁgavtvg\% to 170 deg rges Cand 1 PSIA to d??tl“
reatior syasecapled fhés clogrees kg 8dt arama®f herismsithyvagradded.

i%lg? ¥"\%Eh%h10 %ﬁﬁﬁme reictd aﬂhdltp E?r{r[?aeg(lfﬂlﬁe and

mdr@aﬁbd@cﬁ 32whsyragsied 300 grans of m xed xyI enes
solvent. To the sanme reactor, 50 granms of line
(cal ci um hydr oxi de) was added. To the above m xture,
io8MRieBRiack Eer%Holﬁﬁ'@é s@ in order to
sulefgrﬁggﬁgghga(as prgpcgJ;(p%g?n Exanpl e A)g?y\%gs added.
reffioretveatperattitamoi nod sasee xyleng 380 @g@l@e@f GroUhd base oit was

adso e Pascia Sniann g IS B AR (ot €2 0 vore.

- th@ 7650t Rak ftﬁeﬁ %@tétr toMI7 6 He@?ééﬁ@g dridle! PSIREs Aigtitiah Xylene.

I ncrease to rees C. Over a 2 hour per| od, the
Theemsuﬁmg/mdnefah anamoegniggasivent oid.8rvgdte. t o
renove water, mnethanol and sone xylene. 80 grans of
Goup | base oil was 20 added to the reactor and the
Exailpiatg of sedi ment was neasured at 10.4 vol % The
—anmpunt of sedinent in the final product was too great
too neasure. Conparative Exanple 1 25 This
Toc$ qﬁﬂ&a@fa‘és E%&EP Lﬁhi\égsts bHH}@‘é@%ﬁH A%hdafing hﬁaﬁi?é 584 mixer,

I ndu t ent 4,683,126. "To a

- wds aedecgnaeg;rammfonp(emxydﬂnem)lwm Epéue wate @actor 50

h d . . of . |
ornece 1yt BrucSebhidey et adihd & B2 A Eh2 Bileampicn
- wit al AR %lﬁbéFﬁtﬂ S rﬂ?@ 1§ ess@ftteclaciiqat Resae® in

reactor, granms of sulfonic acid (as&repared i n
E)Bmplpllb) wals \adged The temperature increased to 44 degrees C. The

reactor was cooled to 18 degrees C and 74 grams of boric acid was added.
- 62 grams of methanol was added to the reactor which caused the
_‘témperature to increase to 32 degrees €. Over a 2 hour period, the reactor

‘was heated to 127 degrees.C in order to remove water, methano! and some

xylene. 80 grams of Group | base oil was added to the reactor and the amount

- of sediment was measured at 1.8 vol %. The reactor was then heated to 170
degrees C and 1 PSIA to distill the xylene.
30

The resulting product had an amount of sediment of 3.6 vol%.

-14 -
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30 added. 74 grans of boric acid was added at 18
degrees C. Next, 15 grans of water was added. The
reactor was then heated to 60 degrees C and anot her
15 grans of water was added. The reactor was then
hel d at 79 degrees C for 35 one hour. The sedi nent
was then neasured at 40 vol % The reactor was heated
Ek8mpls/4degrees C over a period of 100 m nutes. The
amount of 5 sedinment at the end of the reaction was
48% Thi s anmount of sedinent indicates that the line

Y551 04 Skl e, Bt BPRRAALE R R in
midterl @as @ddeda3 06 gcime of mivedxiehel Solvetit 3T® thel s@fe reactor,
50 grams of fime (calcium hydroxide} was added. To the above mixture, which
was at ambient température, 150 grams of sulfonic acid (as prepared in
Example A) was added. The temperature increased to 44 degrees C. The
reactor was eooled to 18 degrees C and 74 grams of boric acid was added. V
42 grams of methanol was added to the reactor which caused the |
temperature to increase to 32 dég-r_ees. C. Over a 2 hour period, the reactor
was heated to 127 degrees C in order to remove water, methanol and some
xylene. 80 grams of Group | base oil was added to. the reactor ahd the amount
of sediment was measuted at 1.8 vol %. The reactor was then heated to™170
degrees C and 1 PSIA to distill the xylene.

- The resulting product had an amouint of sediment of 3.6 vol%.

Example 5

To a 1 liter glass reactor, which was equipped with a heating mantle and
mixer, was added 300 grams of mixed xylenes solvent. To the same reactor,
47 grams of lime {calcium hydroxide) was added. To the above mixture, which

was at ambient temperature, 150 grams of sulforic acid (as prepared in

Example A) was added. The temperature increased to 43 degrees C. The
reactor was cooled to 18 degrees C and 74 grams of boric acid was added.
30 grams of methanol was added to the reactor which caused the

Qver a 2 hour period, the reactor was heated to 127 degrees C in order to
remove water, methanot and some xylene. 80 grams of Group | base oil was

added to the reactor and the amount of sediment was measured at 2.8 vol%.

‘The reactor was then heated to 170 degrees C and 1 PSIA to distill the

xvlene.
-15-
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The resulting product had an amount of sediment of 4.8 vol%. -

Example 6

To a 1liter glass reactor, which was equipped with a heating mantle and
mixer, was added 300 grams of mixed xylenes solvent. To the same reactor,
50‘ grams of lime (calcium hydroxide) was added. To the above mixture, which

was at ambient temperature, 150 grams of sulfonic acid (as prepared in

o ~ Example A) was added. The temperature increased to 43 degrees C. The

15

20

25

30

- 35

reactor was cooled to 18 degrees C and 74 grams of boric 'acid-- was added.
20 grams of methanol was added to the reactor which caused the

temperature to increase to 29 degrees C.

Over a 2 hour period, the reactor was heated to 127 degrees C in order o
remove water, methanol and some xylene. 80 grams of Group | base oil was
added to-the reactor and the amount of sediment was measured at 10.4 vol%.

The amount of sediment in the final product was too great too measure.

Comparative Example 1

‘This comparative Example was run according to the method of Inoue et al.,

US Patent No. 4,683,126. To a 1 liter glass reactor, which was equipped with

a heating mé-nti’e a_hd mixer, was added 234 grams of mixed xylenes. sofvent.

" To the same reactor, 50 grams of lime (calcium hydroxide) was added. To the

same reactor, 150 grams of sulfonic acid (a-s prepared in Example A) was
added.

74 grams of boric acid was added at 18 degrees C. Next, 15 grams of water
was added. The reactor was then heated to 60 degrees C-and another 15
grams of water was added. The reactor was then held at 79 degrees C for
one hour. The sediment was then measured at 40 vol %. The reactor was

heated to 127 degrees C over a period of 100 minutes. The amount of

- 16 -



10.4 Conparative Exanple 1 0 40 48 10 This
conparison shows that the use of added water in the
process to nake a borated sulfonate | eads to such an
increase in sedinent as to nake the process
untenable. In addition, there appears to be a

t hreshol d anount of | ow nol ecul ar wei ght al cohol

t Lt i 5
s B0, 0B o 5L 18, THEL By pPL i
mﬁﬁﬂa!té@ﬂ‘tat thd lime waslbasdipod at biincatpdrateghin this reaction.
nodi fi cati ons and vari ations of the invention can be

made wi t hout departing fromthe spirit and scope
thereof, only such |imtat 1shoul d be inposed as
are indicated in the appe laims. WHAT IS
CLAIMED IS: 1. A process for preparing an aI kal i ne

aarth mt al ratod - culfo na -\
L &3 TAT

(o3

1
1T 91

Exampls ng Methanollime wh I:S\é\c'ﬁ'rﬁent 1087 Pinal sediment, .
% ratio | °C wit-%
1 124 18 36
2 [124 120 3.2
3 1.24 08 36
4 0.83 | 1.8 136
5 0.62 2.8 48
6 0.41 104 =
| Comparative 0 140 48
{ Example 1 |

This comparison shows that the use of added water in the process o make a
borated sulfonate leads to such an increase in sediment as to make the
process untenable. In addition, there appears to be a threshold amount of low
molécular weight alcohol that, when added fo th‘e reaction mixdure, yields a

final product that has a decreased amount of sediment.
it is understood that although modifications and variations of the invention can

be made without departing from the spirit and scope thereof, only such

limitations should be imposed as are indicated in the appended claims.
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WH
1

(i) at least one of an oil soluble alkyl aromatic
sulfonic acid or alkaline earth alkyl aromatic

sul fonate salt or mxtures thereof, wherein the al kyl
group of the al kyl aromatic conprises Cl6 or greater
carbon atons; (ii) at |east one source of an al kaline
earth nmetal; and (iii) at |east one source of boron,
in the presence of a mxture conprising (iv) at |east

r rhon solvent; (v) at |east one | ow

&ﬁf%%@%@e&ght al cohol; and (vi) fromO to |less

t haprddesesgbepepafifgian diclinki acetH @etdl Bosted ealfmfate
boron, _of an overbasing acid, other than the source

of CHBPBMNG-and (b) heating the reaction product of (a)
to rature above the distillation tenperatures
of(a?ir%/?é@ﬁd (v) to distill (iv), (v) and water of
reacti off, wradredst one cddaiaii snlabblewsditye arareatigoridionicraaither

process. 2. Th C [ 1 '
therei n t he Aallie AR IIARESAIOMY R o bt
al kyl benzeneahstdof omheremcihe.alkyl grouBof thealkyl acesstic
according to claim2 wherein the |linear alkylbenzene

sul fonic aciQS’_”i‘E“S&ér(i"%ar9‘?@?&&9‘?’_@%?@8?13&i on of

al kyl at®§, - Wi i&dstiohetddufcbBarl 8lkhlesl e hit9 Mtdeand

al kyl ation of an aromatic material, wherein the alkyl
group dofii)t heatll¢ani anesokyteheiyeres, sul f oni ¢ aci d

conprises CL I . 4.

The pr ocess%géﬁ%P%S%gsggf %%&gﬁ%%é&@tﬁ@gpr ecedi ng

cl ai s, (iwheratilgadtveel ydrosdrbonkalvenei ght al cohol is a
nonohydyjc al iohol . 5. The'ﬁ{to efls_acgor di ng

to claif 4 vitdeastonedewraglerypewEielt algenghen

nmonohydifyC  atdiRittl 16Ss RhMRlbole percent, rdiative® tRe @68 of
according to any one of the precedi ng clains wherein

t he hydr ocartsuansef arepierpasing [asisk other than the soppee of boron;
process aCCOJer ng to any one of the preceding clains
wherein the Source of alkaline earth netal is calcium
hydr oxi@g. heating the reaction product of (a) to a temperature above

the distillation temperatures of (iv) and (v) to distill {iv), {v)
and water of reaction, wherein no additional water is added

in the process.

2. The process accbrding to claim 1 wherein the alkyl aromatic sulfonic

acid is a linear alkylbenzene sulfonic acid.

3. The process according to claim 2 wherein the linear alkylbenzene

sulfonic acid is derived from the sulfonation of alkylates, which in turn are derived

from the alkylation of an aromatic material, wherein the alkyl group of the linear

alkylbenzene sulfonic acid comprises C16 or greater carbon atoms.

-18 -



8. The process according to any one of the preceding
- clainms wherein the source of boron is boric acid.

9. The process according to any one of the preceding

claims wherein the weight ratio of | ow nolecul ar

wei ght al cohol to source of alkaline earth netal is

at least 0.2:1. 10. The process according to

any one of the preceding clains wherein the process

enpl n [ i ' : r

oo PSSR it onbIAE RSO B R e
low melkeubir ngeidgt adohobitea eforidhgdiie elcebolng cl ai s.

12. The process according to any one of the preceding

claims, wherein the alkyl aromatic sulfonic acid is

ans, a*rhé'p%&éég%cék&lﬁ%m Slais 4dvherein the IS mABELI AT REIQHS

according to claim1 wherein the al kyl toluene
monghydrimalcohaliizimethanali near al kyl t ol uene sul foni ¢ aci d.

14. The process according to claim12, wherein the

al kyl toluene sulfonic acid is a branched al kyl

t ob.uThe pseddssrEccoriinglto any one of.the pFeeeqing cksrss wherein the

acc rdln any one of the preceding clains, wherein
hympﬁ@'QP@QREQ? #M-sulfonic acid is a pol yal keny

tol uene sul fonic acid. 16. The process

according to claim 13, wherein the linear alkyl gro

of 7.t MBe Iprorass agcryding kaameore pf the Rregeding &Wﬁ"‘ﬂl@ée'ﬂdhe
KI NG ALKALI NE

S°”E§ﬁ$éfké@‘%§g’m#%s§%wg%ﬁmm OF THE

DI SCLOSURE An i nproved process for preparing an

al kalj ne eart orated syl.f onat e..conpr.

el TR e mackpleg 1 AR oy PhiSHIEHEHER e frain the

sour@é of Ba&n i9eriefacan oil sol uble sulfonic acid or

al kaline earth sulfonate salt or m xtures thereof 10

(2) at |east one source of an al kaline earth netal;

anéi Q’ﬁ?e %cés%a#ﬁ: ?@Hﬁf@né’ﬁf ﬁ'%r pfi‘@cet’jlﬂ MR VAR?ERahe

L Ure I'sing
welgh\ycht@cdrlbmrmslebulanWelgmaIC(OB))I @tsdueeasof @Ih@hneoaarth metal is at
| q@lﬁgular wei ght al cohol; and (6) fromO to | ess than
eas le percent, relative to the source of boron, of .

an overbasing acid, other than the source of boron;
and (BL heati ng the reaction
10." The process according to any one of the preceding claims wherein

the process employs no overbasing acid, other than the source of boron.

11. A product prepared by the process according to any one of the

preceding claims.

12. The process according to any one of the preceding claims, wherein

the alkyl aromatic sulfonic acid is an alkyltoluene suifonic acid.

13. The process according to claim 12, wherein the alkyl toluene sulfonic

acid is a linear alkyltoluene sulfonic acid.
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15 product of (A) to a tenperature above the
distillation tenperatures of (4) and (5) to distill
(4), (5) and water of reaction, wherein no additional

water is added in the process.

14. The process according to claim 12, wherein the alky! foluene sulfonic

acid is a branched alkyl toluene sulfonic acid. -

15. The process according to any one of the preceding claimé, wherein

the alkyl aromatic sulfonic acid is a polyalkenyl toluene sulfonic acid.

16. The process according to claim 13, wherein the linear alkyl group of

the linear alkyltoluene sulfonic acid comprises 20 to 24 carbon atoms.
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