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5 PROCESS FOR MAKI NG ALKALI NE EARTH METAL BORATED
SULFONATES FI ELD OF THE | NVENTI ON 10 The present
invention is directed to an i nproved process for
maki ng al kaline earth netal borated sul fonates.
BACKGROUND OF THE | NVENTI ON 15 Preventi ng and/ or

[ eAUCIRKERS FBR PRIINES AL RRNEAETHIEYA BORATED

properties, ™ are~ Very | npor properties o

lubricating oil conposit&ghFONBRTESR- cont ai ni ng

additives, especially alkaline earth netal borated
sul fonat es, have been found not only to have

excel ' ent anti-fricgi@m pYPPAE INFENRRSNENP!l oyed in

| ubricating oil conpositions but also to provide
detergent, anti-rust, anti-corrosion, and 20 extrene

Fle B anEegRai Brigrtectfi o0 FHPFRBHITOBPS fakiEHs alline

A mBea 8aFdtBd Feifahateer at ed sul fonates. 25 BACKGROUND
ART Inoue et al., US. Patent No. 4,683,126, discloses

a nethod for producing an alkaline. earth netal

corpr | ses- 1 eact FRSSORAIHBEOE THE IRRENTIOR ' he' * °
follow ng ingredients (A to 30 (E): (A 100 parts by

wei ght of the oil-soluble neutral sulfonate of an
alrr¥enting ard(pt fedusing weaRpsweth a9 rparavingffickien geperies, are

' OXi £ | i ne. .

VRSV [t ettt of feficafify o ficER; BBriFLBhtaining
rml!ditir\]/bbafspﬁciallyea{kmgfee@ﬁr&ng)eg%z)bor(a@)d _eﬁjligmatw, thﬁvb}bfeen found
wei of water, a . 50- art wej ght of a .
&t gf‘ltyotﬁ '?dﬁxﬁ‘éﬁ*?ﬁ’.‘e'%rﬂé‘(‘&@g% PEQRSSTISD w&%égpkgsﬂi*ﬂ dpbricating

_ o . . f ‘
AR SR OBTRA M il 1 b
@ixtretreopressliregpropediasequi red. -1 5 Hellnuth et al .,

U S. Patent No. 3,480,548 discloses a lubricating oil
conposition prepared by reacting a lubricating oil

FheRReséRIn@ntdn i8ldiektdifto the discovery of an improved method of
making alkaline earth metal borated suifonates. '

BACKGROUND ART

inoue et al., U.S. Patent No. 4,683,126, discloses a method for producing an
alkaline earth metal borate dispersion comprising two steps. The first step
comprises reacting at 20°-100° C. a mixture of the following 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 in mol
that of the ingredient (B), (D) 5-50 paris by weight of water, and (E) 50-200
parts by weight of a dilution solvent. The second step comprises heatihg the

resulting reaction 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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earth nmetal carbonate and al kali ne earth netal

hydr ocarbon sul fonate with a boron conpound sel ect ed

fromthe group consisting of boric acids, boron

oxi des, and aqueous al kyl esters of boric acids. 10

HeI I rruth et al., US. Patent No. 3,679,584 discloses a
ot doai. S eaRiifio. SBELKA LR [uioiRhfhg bR ©
al ine earth metal cdrbonate overbase

adqubmmhareanrﬂﬁare@balreaﬁlrfm atheichtibyg iod atispegsioinl of an alkaline

f%o%gﬁlﬁga t%?rrrg%r | S:d%{dl g rﬂ]uﬁ%elt%ﬂ‘byan q)%qrggp sulfppate with a

HorBR 'l ui'aa Rfe@sd Wdﬁ@tﬂé‘?ro@@@dhs@h?'of%r#&%@ boron

over based al kal i ne earth sul f ona an al kal i ne
axtides, apdaquepds atd estars obberie agitisd and subsequent |y
contacting the resultant m xture wth carbon di oxi de.
Fischer et al., US. Patent No. 4,744,920 discloses a

G Rainatet i, OILBS brpagsht N&D 3679584 diseiiseRas pbﬁ)‘é@s for increasing
borated. Specifically, the E@gcess conpri ses

g isfepling pasiherptal éafiz of amA n@@@rtanve%&arm)tq? RYerbased
ldilgéi{n@ S ABkai (dfoR éa%bﬁ tr{bem' essbl{iéi‘gﬁﬁ}%mmﬁstw

borating agent at a eratu
Sndosdwationdhtof @ Arbiricgting ou msedi@w) cordainingga tcedoidal- hke dispersion

o B ARgineraattiybata g Bordle ertiaed ARpINS ABRA Gl sifonate,
r?(élkéﬁhe( @%f“th et I(tivdréﬁeéra"i‘lﬁ' RSHSAAS %ﬁsﬂté\;ﬁsieéu@hﬂ!y Ebntacting

e wat er romt e Teaction mxture
rtlaeaesulbagt suwdsteanithalarjomtioxofe.t he carbonate in the
m xture (c) and, (e) recovering the product (d) as
hi gh carbonate content borated product. Schlicht,

BisohePat ant UM PAteRBRO00AT 44i9550 @isemsas Bf @ B6RatbAloverbased
preparing a 30 borated, over based oil -sol ubl e metal

Peeduqjdiat hasdpeery borated.| Spadifically sthesprogeps ee@psises (a) mixing

%ﬂ%&'@é%&n&ﬂ} H\/Qé% faﬂg Va?}y%é@fre(? ?r}etrgf@ga gnlr\%c? gli))aboratmg the

mkmei(a) with atcratingegeai st aeimpersdire I%%thamamhuah
nperature ranging fromabout 10 C to about 100 C

ﬁﬁbﬁf@nﬁalsfgaﬁgnaﬁcaw (c)gaisingthedgmpeature of themixtdne (b) to
UAAET RO, P LSS S50 b ABELAM eendy
1{0)] maﬂaiﬁmg Stulautanhmw alha!fathelwajesﬁom thel reaatien haktuee (c) while
?et%%n?gg gt.lbée}an{J 1ally aIFoft 8 c%?‘ggrtlatg lr? t#é) Pnrlxture ((3 and, (e)

recovering the product (d) as high carbonate content borated product.

Schlicht, U.S. Patent No. 4,965,003 discloses a process for preparing a
borated, overbased oil-soluble metal detergent additive for lubricants, said
process comprising (a) mixing a metal salt dissolved in a hydrocarbon soivent
with a metal base and a polar solvent; (b} treating said metal salt mixture at a
temperature ranging from about 10 °C to about 100 °C while passing an acid
gas through the mixture; {(c) filtering said treated mixture at a temperature of
about 10 °C to about 100 °C; (d) adding a borating agent to said filtrate and
reacting said filtrate for a period of about 0.25 to about 5.0 hours at a
temperature ranging from about 15 °C to about 100 °C; (e) heating said
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tenperature rangi ng fromabout 15 C to about 100 C;

(e) heating said -2 5 borated m xture at a tenperature
sufficiently high to distill a major portion of the

pol ar sol vent and water therefrom (f) cooling the
distilled borated m xture to below the boiling point

0 I [ ; :

¢ PPIIE) B P og R @ ST IS 56 bortion of
dtim polaedolvient anad wahdenmareérmnﬁ(é} caolingrtbe siistiied zlmgz'nteg mixture

B RE s et ngRtet 6 e B stivens grae ARy shit cooled

I AERE FiRdrd; r@1(;49@) %hﬂfbu’i?ﬂﬂd codled @Eﬂm@él fi ﬁ@giéfnhl)(ﬁjfe under a

Schlicht et al ent . 004 di scl oses
( RyessYER ranging Fom abeut ‘tﬂg@rﬁlbmﬁ 2&6) mveﬂa@é@denmeaature ranging

oot &R 800 fp FelfBtory EeVaila flbalemeta

Odeferjentaiiiiitive. 0 hours at a tenperature ranging from
about 15 C to about 100 C, (b) heating said borated
netal salt mxture at a tenperature sufficiently high -

f . I
Sofioht B0, PR B! 49651004 9 BtpH ) Al ' ¥Rding
cag?mtrtg arfm/esfba?edi Emiglgmlahetie pregance dfait pretiowotveat and a
ollLin olnt. o t he re I NN en a
PRy drep ek St g aiing Fotabaiod of %bm&rﬂﬁg i about 5.0 hours
Shif & E@hﬁ@rat&r@eraﬁgmge@orﬁ'aﬂdu't hedcf ig 55&%@1 ot@ gogbméégb%rsaad

a pressure rangi fromabout 10 to
abonate@maéalaalﬂrmiﬁwtmgtemwﬁmawelsufﬁubrmythiglaltmdistillﬁﬁ

| g%ralovr'e%{ GSR-Eb el 0 R TRERD oGS et sqiyent fec

cbbm?iﬂﬁi diefiltefboridd nfiktardfcaBlv thé\b%ﬂﬁig%blhﬁof the
e

d| rect to a process for preparing an alkaline earth

mrnmr%ﬂwtﬂdﬁdﬁmg seirhpeelef Alfrate Zoixiuay; areda(ﬁ)u stgpping

o ol PRI dhe BRle uifer SpRatie Plidnd o fout 1010

(azhaoutam()l raangoaﬁ@ teonperatueé ravgiad f@in aBoee20 MCHgwdbut 150 °C,

and |||2 East one source of boron,
and recovefing the orated metal detergent additive.

SUMMARY OF THE INVENTION

Accordingly, in its broadest embodiment, the present invention is directed to a
_process for preparing an alkaline earth metal borated sulfonate comprising:

(@) reacting

(i) at least one of an oil soluble sulfonic acid or alkaline earth
sulfonate salt or mixtures thereof;

(i)  atleast one source of an alkaline earth metal; and

(i)  atleast one source of boron,
in the presence of a mixture comprising

(iv) atleast one hydrocarbon solvent;

(v) atleast one low molecular weight alcohol; and

-3-
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35 in the presence of a mxture conprising (iv) at

| east one hydrocarbon solvent; (v) at |east one | ow
nol ecul ar wei ght al cohol; and -3 5 (vi) fromO to

| ess than 10 nol e percent, relative to the source of
boron, of an overbasing acid, other than the source of

boron; and [ i t .

a temper at D aofon TS AT b aeleatetf. st g source
of (iv) and (v) bbbastoafof &n bivatbasing adddother #an thé source of
reacti on, wherein no additional water is added in the
process. DETAI LBPSORERRR PTI ON OF THE | NVENTI ON 15

While the invention is susceptible to various

nodi fications and alternative fornms, specific

enbodi {Bnt shedtingeible rhastibropeniushofdz) by aviesnpefateraapbes the

cinder st ood, SRBIRpBrempRERtaS! Gocind ¢4 TR AL fviand water
speci fic engodiaghen, wisreltPho hAHRBASOWARrlid Blded [Hthe process.

invention to the particular fornms disclosed, but on
the contrary, the intention is 20 to cover all

nodi ficatio j r j I 1ing
W thin the SEETRLECRERESRALHN B FHRIMNERH
defined by the appended clains. The term"Total Base
Nunmber" or "TBN' refers to the anount of base

eWhiledhe invenyoniis puspeptibleoo mqursquiﬁeaﬁﬁl@fa@lb#&r@aﬁve
g@g@a&%&gﬁ eﬁ%‘din&eﬁ’ntg 'ﬂ@%{)ﬁh%\% bg{ir& gﬁ?\?\{lﬁ t@) ‘}r%% bf'gxample

and therefore a greatef a erve.
Faid theherelrpdesaibed it kietail. mvshdluldbe uhdbrsteodigiarenarcthat the

by ASTM Test . . D2896. It _has been discovered that
t%@%’@ﬂﬁﬂ g‘@@'ﬂl&éﬁﬁ@' C dipeptsds pob itgrdetp limit the

PIEABTED SRS AR DL oGRS fion's

Toecqvee st modifisegions pequivaiehtee sndraltenpatives dafing edthin fhar spirit
géﬁ) ggr:ét{]égqtatlﬂe%}l\l/(gnltfoﬂeas Fnredy tt)yp thréezgp%en%rdaélgigns.

The term "Total Base Number” or "TBN" refers to the amount of base
equivalent to milligrams of KOH in 1 gram of sample. Thus, higher TBN
numbers reflect more alkaline products and therefore a greater alkalinity
reserve. For the purposes of this invention, TBN is determined by ASTM Test
No. D2896.

It 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 sulfqnate.
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-4 5 The process for preparing an al kaline earth netal
borated sul fonate conprises (a) reacting (i) at |east
one of an oil soluble sulfonic acid or alkaline earth
10 sulfonate salt or mxtures thereof; (ii) at |east
one source of an alkaline earth netal; and (iii) at

I f b N f

38 w85 pbabnatl et g bt BeERDFathuee
sebveRtes 15 (v) at | east one | ow nol ecul ar wei ght

al cohol; and (vi) fromO to less than 10 nol e percent,

‘relative to the source of boron, of an overbasing

aci d, her the source of boron; and 20 (b)

heat i ngé)t herér‘%gggi on product of (a) to a tenperature

above the (i} sti &l [ehbioné efrae blitsalitse alilf¢miv )lackhdr ikpline earth
to distill (iv), (v) and water, of reactjon, wherein

f
no additional was@fonade salioq mixtures thareeless. _
Hydr ocar bong;ol VﬁgbagﬁoJé‘ Solhea SR QIRQlirgé;éé{ﬁmnéﬂ’ﬁt %:'i%d

may be used'in t present process nay sel ecte
fromthe griip calsastomysobrce-gfdurane, n- hexane,
cycl ohexane, n- het tane, n-octane,, i sooctane

n-decane, benzen® NEATGEFRCE A BHEULR GOMPIRNG: o5
thereof. Pr f,\p)er abll iast bie RydhoeaIdiPSoIsERtvent s an

aromatic solvent 30 and is selected fromthe group of
sol vent s cofWi st atlgastong lawneolemiaweighhglicohel; @ade.

Low noi ecul G0 e M Rendral TRl destehtRdpti@igpe sovros
al cohol must havef Iorbai bf mw@&bﬁsi@éémp@mf tharl e siurce of

boron; and

(b}  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.

'Hvdroqarbon Solvent

The hydrocarbon solvent which may be used in the present process may be
selected from the group consisting of n-pentane, n-hexane, cyclohexane, 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 xylene, benzene and

toluene. The most preferred aromatic solvent.is xylene.
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that it may be easily distilled off after the reaction

. has occurred. Typically, the |ow nolecular wei ght

al cohol will have fromabout 1 to about 13 carbon
atons 10 and a nol ecul ar wei ght no hi gher than about
200. In one enbodi nent, the |low nolecul ar wei ght

at&&%&:lei:&la?\l\'fﬁ@fﬂ;ﬁﬁﬂ' ar wei ght nmonohydric al cohol .

I odi rent the | ow nol ecul ar

wei ght nnnohydric aIcohoI whi ch may be used in the

g’kﬁé cg»{( géﬁg% el @%9}: ep'g.@ECt gpfgé% fe &5}8# guffciently low so
@ﬁtrfi&g Be%%@hfﬁfé@iﬁé %ﬁsaﬂégthg?éécﬁbgh{eﬁé oéJ‘u‘?rédOWypicaily, the

ar wel g al co IS a nono ric al coh

sleMenmkituia‘rwmrghhaicgholu.pllidmveu feam ra@out 1 rttetabanbﬂs carbon atoms

eth noI ropanol ta C hexanol

o BaoieBhaF Werat GioRar R abou 2080 8RS sipodiment, the low

bﬁfo?emél hﬁélBMhoﬁb%OIBW mo%cﬁléﬂwélgﬁt&ﬂ@hoh 5186RYI. In a

tridecanol , 2 met h gc ohexanol, nononet hyl ether of

emoye prefegey @@nbomﬁm the lovetmetacutar veeigh @ﬁéotw(*ﬁ;alcohoi

ﬁ\&@ cﬂﬁpéf @% sg%: .g\jﬂvﬁ%r %dlhq "c%éssk}ﬂ%y Ibﬁgéﬁo%?‘gé from'fhe group

ateedisting of (Cat-h@d) aldohobs and tgl]/@bi ﬁi(ﬁhodﬂm@hndtmﬁndesters
nmol ecul ar wei ght al cqhol | s pol yhydri c _al cohol l
Prserbly. de i slaaner weight oy tha moaoses alcohgl selected

TS 9y, DB e

&ydmosmyuopentdml pisebeiy alcvhehthenay! ﬁbd)thtdr beta-hdnyl-
c, aci n oil | kal.i

Sty AlreRdl; 2@yl Sdpdaaic dBesndl 2 BUeRdORranol,

, %%Hﬁwoe’ﬂgd %th%f%tﬁﬂeﬁé'gi%?trﬁon&ht?%‘thér Bpéﬂy%"ﬁe'gj]ycol sec-

one e nment of rresent i1 nvention, an ofl

spdnipl acsholf amd terbbutyl amphOb d hesegst pretfe:reecbmmecfttbar weight

d I f Th | f d
DChEh R AR BoBHAb NG Byl “aromatice,

especi al |y al kyl benzene and -6 5 al kyl tol uene, such as
| i near al kyl benzene or al kyl tol uene, branched

dnig fusthes entbastimgnkthe dow mecww weighé alcabel s pelyydric

| hﬁ\&ﬂ&, Yy _Bléfé‘héa rE:L)ﬁllbodm'\ent, the polyhydric alcohol is a dihydric

alcohol, such as ethylene glycol.

Qil Soluble Sulfonic Acid or Alkaline Earth Metal Sulfonate Sait

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

horated sulfonate.
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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group (e.g., polyisobutene) wth sulfuric acid, sulfur
trioxide, chlorosulfonic acid or sulfam c acid.

Sul fonic acid preparation is well known in the art. 10
I n anot her enbodi nent of the present invention, the
oi |l soluble sulfonic acid may be a polyal kyl ene

oAk Bl 23 TRRRL Aol 8l P ARVRDED e ctabEied v
tang/lisariepelordikjdkofueraior benz&le oﬁtdkléheﬂﬂévm@ izcpoli/alkenyl

i ncorporated herein by reference in its entirety and

wieup §aipf. giehitisohitane) with peibaicacit sfuridoxdde SosHkoric
flC

BRI SE S 2 S AOME 200 ordodratbh REWBRR Ao i .

reference. Preferably, the sulfonic acid is obtained

3 ol senvoatinert o edpranead inderiians s AL saldbld Baagie acid

I
o A kS S A
Bufosic acida porered éobo polysebutdressareftbeisubject df UsS. patent

R & BB tln B prpleRr4B rie vlietorkbiie fuE BhRE) bifa the
aukphadel tﬁﬁt isgire Eérefdcﬂ'dtﬁ g BYIféniBiasidd&rivild fhea\noidsehdtene is

l'inear olefins having fromabout 20 to about 24

daindiS. Pﬂtwn‘ﬂwrﬁa@%?ﬁﬁwméh ieincoa@ratedrharaie by
2%@+@| on of an aromatic conpound wherein the

i'on is the reaction of a linear olefin which
conprises at 30 |east 16 carbon atons and an aronatic

compound in the presence of a Lew s cid. Prefer
Frrelesalal the; %!Jlfé’”ifo@‘?iﬁlls tabt@rr@dommeaqsqlf%@t'ﬁagffarravﬁaure of

S B PARABERLENE LAY oL RAp S AP ARion o
lbenmne bytdmndmte, ofr’raa;avbealpﬂm fivesat dlefina imavieg frosn about 20 to
ncl uding, but not linmted to, the
ﬁ‘h@b‘f&éé@@rtﬁﬂ%@@&%d in US Patent Application 35 _
Publ i cati on Nos. US 2005/0202954, US 2005/0203323, and

US 2005/ 0203322. 7 5 Al kaline Earth Metal Sulfonate
$ahnother embodiment the sulfonic acid is obtained by the sulfonation of a

mixture of primarily mono alkyltoluene which are obtained from the alkylation
of foluene by a mixture of heavy alpha linear olefins having from about 20 fo

about 24 carbon atoms.

- Alkylbenzene may be derived from the alkylation of an aromatic compound

wherein the alkylation is the reaction of a linear olefin which comprises at

jeast 16 carbon atoms and an aromatic compound in the presence of a Lewis

"Acid. Preferably, the olefin is a normal alpha olefin that has from about 18

carbon atoms to about 26 carbon atoms. Alkylated aromatics, the process of
which is well known in the art, may be derived from numerous processes
including, but not limited to, the processes disclosed in US Patent Application
Publication Nos. US 2005/0202954, US 2005/0203323, and

'US 2005/0203322,
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I n anot her enbodi nent of the present invention, an

al kaline earth netal sulfonate salt nay be used in

the process to prepare a borated sul fonate. The

al kaline earth netal sulfonate salt nay be derived

fromreacting a source of 10 an al kaline earth netal

%& m%nEgrltllf ‘Qgpé&po wl (PtnIC acid. Preferably, when

zene, the synthetic |inear

alkylbenzene sulfonic acid produced, therefrom nay
be neutralized wth a source of an alkallne ear

| r&%taapthqwnabqﬁjmnbPéﬂ@rwr@ae@wﬁaanmtan glkaling ﬁ@'&'ﬂ Metal

o E {w%nsza‘?tr}ﬂaa lblr?e l{%‘%uclﬂ ;g? ggtl)%%’sr‘tgﬁrﬁﬁéiezg Boyhtka s@ﬁgnate. The

al'tne eart [ but not
Iaili{EiIMeobarm meaei! csi.l[fnmatxectradquéy ber dervgifsoramebgtiltpaisdarce of

or t%%ﬁttan B m ltvg\: gm lghg@rlgr}evrgeaqemdtif%rr]uclf g@gegf‘efépa%ly, when
‘é?ﬁﬁléylﬂé ﬁ%e@ﬁ%‘ﬂ(ﬂbéﬁze‘i’%e Er@%ﬁﬁeﬁ@ilr‘i’e&té}ﬁﬁlbéﬁﬁhé S&fonic
source of boron,” such that the product borated
@gid presiused ohersframs mamte neutralizedivwitna 20Ut abr alkaline

Stk R gt pldfelrS8 R0 Finett SR 1B8ar Asnzeps syonic
RICRf @ McRtrafind® diithed alkAin@klahiméetabRydrioxiiy, 8lich as, but not
sul fonate salt does not contain an overbasi ng aci d

dimied toheaiciurehydioxise grmapagsiim bydpxidgbl v t he

al kaline earth nmetal sulfonate salt is a neutral

al kaline wearth netal sulfonate salt. Preferably the :
Arkistporeang fxdtorost thils invehimalsethattte alRalifwearh TidMabdulfonate
fromabout O to about 50. The sulfonate

enbnidqgtat AN G esbaph PeLoBRE L e sioe of
B1) BER (5 B DbAAURIRI R SRS b BindHOAT © less than
S U 0]

nates are nown materials in the ricant
aﬁdndlet[:mrgemtt relative toTthe suirt® nﬁbermmﬁaunwestbnmhgi agil, other

- BB e PR HoRPraRiR amebfirigiihe iBRiElin met

Bl BRAIRIRERIRRLKS BF ARPYAsiAG acR &h@ﬂhé’l?thecﬁﬁh@@ of

atonms. Typically, the sulfonate IS an alkyl aromatic

~ bardroieterablytee alkaliae giakil mgtal splforatei saliis of reuimtyalkaline

Phth S Lo SaTPreloRb, Betblspnd B I B ffate sat

abk ¥ TRN@ffrop@abbuoitehpott 20 to about -8

The sulfonate salts are those having a substantially oleophilic character and
which are formed from organic materials. Organic suifonates are well known
materials in the lubricant and detergent arts. The sulfonate compound should
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 dertived 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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5 24 carbon atons. The nost preferred sul fonate
conposition is a nonosul fonated al kyl ated benzene.

Al kaline Earth Metal 10 A source of an alkaline earth
nmetal is also reacted with the aforenentioned
conmpounds (i.e., at least one oil soluble sulfonic

id or alkali t al | f .

7 P 4B I it ERRoulton-BreifipdQibp B o
GRomsSUonatadl alkyidtsacBedasmeol vent and a | ow nol ecul ar
wei ght al cohol . Preferably, the alkaline earth netal
used in the reaction of the present invention is an
GAI lHeaf MRaLF h metal hydroxi de or oxide. The nost
m@a—re%&wme of alkaline earth netal is calcium
hydroxi de (linme). Source of Boron 20 A source of boron
is also reacted with the aforenmentioned. ounds ..

(& 328 g S alkaing serth et Trwrast oo mItE TG plprgmentioned
Qzlolﬁf’ﬂéﬂ R I@Js@bn?‘ﬂilfs‘?d A @ls‘élffbﬁicoécidhm Fikfigs _eart? metal

f
thereof, and source of an alkaline earth netal) in the

- putferatessadif oramixtines iherexdhiprthe ipngsendeyaframértisencomprising a

I t d I I I ight. al :

S reco o soant i rbfemBlocfr biafl 005y, BTl the
iRk cdrth PREANsEalif e redctidRbithdblédentRiventiah $s alkaline
nost preferred source of boron is orthoboric aci

d,
eacthyasiah jydeixiderpeoxident he veos @selegredsayree gbaligling earth
| A, fer . i.d capable of 30 providing an
Eﬁ‘%t-glsiglCl%ﬁ%ﬁ‘n@foiﬁx@gl(%ﬁgte with greater than a

stoichionetric anount of netal to sulfonic acid. The

nost copmon overbasing acid is carbon dioxide; other

91 8gfAE| ds i ncl ude sul fur dioxi de and sul fur
trioxide. The acid itself. may be part of the

over basi ng process, or alternatively a source of an
dvsourasiofipormi & alse heacted il thesafommbentinedroompaundse(ie., at

st i & Sl SuurBnisc G B8 SGtnd afto metap sUlGEEE S
iniRfured tHEESE, BRSO EB YT B aBERhEX¥RFh Betal) in the presence of a

mixture comprising a hydrocarbon saolvent and a low molecular weight alcohol.

Boron sources include polymers of boric acid, boron anhydride, boron esters,
and similar materials. The most preferred source of boron is orthoboric acid.

Overbasing Acid

The term “overbasing acid,” as used herein, refers to an acid capable of

providing an oil-soluble metal sulfonate with greater than a stoichiometric

amount of metal to sulfonic acid. The most common overbasing acid is carbon

dioxide; other overbasing acids include suffur 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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reduce the viscosity. The inert liquid nmediumcan al so
serve to disperse the product and to facilitate

m xing of the ingredients. A preferred inert liquid 10
mediumis lubricating oil. As disclosed in Fuels and
Lubri cants Handbook, edited by George E. Totten, p.

¥9r8cé$s°8§ Dqlﬂehyg écatl ng oil or "base fluid can be
cf—n"rﬂeragl)‘—uﬁ—gv—r nthetic chem cal origin or
bi ol ogi cal origin. V\hl le mneral oil basestocks [are

derived] from petroleumfract.i Onﬁtl on, ‘i‘ nt heti.c

gidithg UM be,p@pigyed to
e R
REUGCR FVSGESSE Fhoitndt HAMEREH G Slsg Sl ko disperse the
mnxdiwxrm?mddb fatifitataimining airie sygnedienisc Abareéestest lert'liquid

f . bi ol
FReGbRd St SR aipdoded  Fudb BrdyhrGantsahebagk.
*é@ht@ﬂ‘ﬂy@éorﬂé% ETotteN, pﬁﬂgm{b@%} haukricstitgtoil 8 “b3e fluid can

extrudéd. In such cases mechani cal m xi ng repl aces the
heeef mineral Wigivayntheticozheningi wigioes bmifegmlmﬂgm While

RS PP BT Bl A Gipap, symnt

paeeswekobrd Mtanfesanid thimedh iransfohvdtimaotisatraolvmeddrived
is first premxed with a | ow nol ecul] ar wei ght al cohol

SRganic %Gﬂﬁ‘éaf%f Paifly siyrthetiedsemigynkhatist Bfisef@ﬁlé? arg gompatible
Bt BPIGH i oHOAS HSRE TGRS HIRBERHS G idodica

@gibtrﬁ&ﬂ@diﬁnv@ﬂrfr@aldegetéiﬂe&uﬂfamlmal @its.d i s added over a

period of time wherein the tenperature ranges from

about 20C to about 40C. Due to the heat of reaction,

E’E\% ihéﬁﬁ’iﬁﬁﬂﬁ\bﬁmnﬁ % it Whers, EfBPé‘ia e@ e 6ﬁﬂiﬁct is
: e mxture is or  approxi mat e

extruted. latsucharasab anecimﬁba{ onizingurepbeet the nead liolea solvent

that the sulfonic acid is adequately neutralized by

the source of alkaline earth 35 netals to nake a

'P%'éh’i mhutﬂ{dfée"ahﬂ Q)tﬁé\r;sdaca@éua@ afdd hapals bé bdbea.

kaline earth sulfonate salt is used instead of the

.sulfonlc acid this neutralization step is omtted.

.P}gcess - Neutralization of Sulfonic Acid

In a typical process of the present invention, hydrocarbon solvent is first
premixed with a low molecular weight alcohol and a source of an alkatine
earth metal. Generally this premixing is done near ambient temperatures, i.e.
at about 15 — 40 °C. Sulfonic acid is next added with agitation. Typicaliy.
sulfonic acid is added over a period of time wherein 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 about 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 neutralization step is
omitted.

-10 -
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5 The source of boron, such as boric acid, is added

over a period of fromabout 5 mnutes to about 20

m nutes, while the tenperature was naintai ned at from
about 30 C to about 50C. The reaction is held at from
about 30C to about 50C for from about 5 mnutes to

about 15 m nutes. The reaction m xture may 10 be held

at an internedi ate tenperature of from about 70C to
dhewtouBECof borane ducle as duiricestid, i i9 atided biveah nﬂr@dlmtfrom about

t hanol ter. and x |l ene are then elimn
| %3?1 Eb%ﬁq%%%fﬁ"m% froMBile e tegmneraire wawﬁiﬁf@fn%@t from

abbut §@l@b té%\bo@l't stmtl ’Pl‘ﬁéﬁ Péhctn?i)ﬁ% ¢8ld ¥t frdm3sluk Bbat it9About

StepIS used i n which e above reaction m xture is

BOAC ddr fromfatwut Sbwinutd® BCaboutatfominutds The ﬂ'gqntioalmlytura may
Ree et Bhinta Redtie indaiuefitiont ahpyC g ek SR A o
hydliccssdipiens Bl the'final PréHLﬁit I Méﬂ%ﬂOTh@téﬂaﬁG &9@@ drefARen

and boric acid are i m nat ed convent i onal
rlifvisd tly@@lghas@paéatm maﬁmdsdha refwell kaewo i thenart, such as

bfdth SRl ¢ oslBébord e §Req 7 Bhict B le feafe
miziuba i nghtad itel frohhabottha s Chie stuit d4001C. Ngpivaliypy diveent oif,
i ntrodu dWIththe al kaline earth nmetal sulfonate

5464 25 JOON 21 3l beemployed and g brpdded todhie rmigiure defore al
tﬂgbﬁ)gﬁjr%&t%oﬂficﬁ&eﬁtr?@dfsﬁﬁ&& &L uhRedctBl ‘ﬁfﬁ‘é éﬁ{l’ boric acid are
enpl oy an

resent process does
elimirtzdad by canvelnmnn"ai |met25d$ fachtdsecatifugatioh doditrationl he

referred. enbodi t he res inventjon, th
ol edliin BRea FBt Bass auatbet af Boonasont 19 H abops0

op/gt ed sul fonate of this process contains from?O
to less"than 10 nole percent, relative to the source

of boron, of an overbasing acid, other than the

P Bl AL s e Bl S B TRl bBRSRE SRS be

Bitlolloned eithanballiidinee At efeds istiffoasietals be tasduceadiR enu
di oxi de, sulfur oxides etc., other than the source of
dygring 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.

1n a preferred embodiment of the present invention, the borated suifonate is a

borated calcium sulfonate.

- The borated suifonate of this process contains from 0 to less than 10 mole

percent, relative to the source of boron, of an overbasing acid, other than the
source of boron. In a preferred embodiment the process for preparing the
alkaline earth metal borate sulfonate contains no overbasing 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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35 Additionally, although water may be a by-product of
the reaction, no water is added to the reaction

m xture. -11 5 In a preferred enbodi nent of the
present invention the weight ratio of Iow nolecular
wei ght al cohol to source of an alkaline earth netal is

3h 4l &@ge{) rréd émbo@frﬁéﬁtr c?”?tihé’ legésérﬁﬁﬁﬁengoﬁ%e ﬂié‘ig@t ratio of low

pr efer |'east preferably, wel ght
rramleoulaf Weayhtralxtcﬂmh tasouvcegiitanaikaing earth swlalde abfeash0.2,

al k rth taI I S 0 .The.bor.on
B5FRLHY 6 st Ot rona e 2y ket 2 OB e the
P G oD df$ovf/ rn%recmapwtelgm QlodhHl irsaledof BnQililiHe earth
More preferred the anmount” of boron in the sulfonate
ingetpt isratdeaait0.855 wt % to about 4.5 wt% Mst preferred

the amobunt of boron in the sulfonate is from about
3.7 w%to about 4.3 wt% 15 The water content of the

Mhectbrdn Sohtaritalf ehe sulforpiteabhipldrsisintthe prdsdht Havantion is from
weight. If the segaratlon does not occur durin

FoSEE34) Wb to RBRUERL Wije- Most Riplered Ihaamonnt ghbein in the
'EFM’OH@@% 'ﬁ‘oﬂ‘l Bsgt #’F vagy | H‘beﬁ 5%5 *ﬁ%]cystgibﬁférrédetﬁéla?nount
er re y, the

ona
Mberomm\rthermjlfohatme fidn abbﬂb’.matvet“/b toodbout 4.8 wiéss t han
1.0 % by weight and nore preferably |less than 0.50%
by weight. The invention is further illustrated by the

We' RifeP BoRICATRE ﬁf@ db&‘été?:hsxﬁﬁinafté’ fet V@pm@ﬂ}? jdssuthan |1Y0 % by

advant ageous net enbodi nment s he exanpl es
aveight2 i the sepdrdionaldds| nedtocateduring prasessingi thegrduring,

Atordaf B orap R g guos Bl isept YRRy Bl EeabRb nigh

RERIPAHPvi R i 6N Siltforicte prddticht Rfévably, tharwvstat'cdnednt of the
C20- C24 heavy al pha lIinear olefins thereby produci n

sulipnatgrsodactis s thgn Heh Yo by sveight) gngr more preferably Iesg than
0.50% by weight.

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

particularly advantageous method embodiments. While the examples are

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

Examples

Example A- Sulfonic Acid Preparation

_In a typical preparation benzene is alkylated with a mixture of C20-C24 heavy

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 ratio of SO3/alkylate of (.85

C =12~
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is burned to produce SO2 which is converted to S03

usi ng V205 catalyst in a fixed bed reactor. 35

Sul fonic acid is obtained by the sulfonation of a

m xture of nonoal kyl benzenes with S03 at a charge

nole ratio of SO03/alkylate of 0.85 12 5 to 1.00. The
Yot 6

S0 ShesudRedPsxoon PIRERRERin £03nl e 2

dalfingy fitrasutfbaaterr eact or, equi pped with a heati ng

mant|l e and m xer, was added 464 grans of m xed

‘xyl enes solvent. To the sanme reactor, 62 grans of

l{ was added, followed by 52 grams of |ine
rum hydr oxi de) To the above m xture, which was
at ambi ent tenperature 150 grans of sulfonic acid

d i dded h .
Tce DAEEEHRSs soncie Fhiiorol R sl g SPRRIR LGS
dHeBdamiegrants bheixepglidies dbigent FORRE 8bHicerdartiree2 eflams of
to 35 degrees C. The reactor was then heated to 127

dagthasel was added. pewed tyr52grsns of lime (calsiusy bydraide). To

155 8598 LSy 36 B Aot R AR 68 Qg 0  sulonic
seiti (mnpreparddia Exanpler A)was aidsdr Btk texhpdralureahéteatbed to 30
react or vvas then heated to 170 degﬁges Cand 1 EﬁIA to

giesreqs Ci hé grgmeroricarid wasthen Rgopd &eithe reaste
t 25 The product was

?%HHQ atﬁl{ee?lgﬂé ang tﬁo‘% &?@' %olq7 ow ng characteristics:
Calcium 9.4 wt % Boron: 4 1 w% BN 173 30 Viscosity

0O cST, at 10 ree le.2 To a it

T2B5oh s ey TTaaios 1o 12T, ORpEPS p erametionh s Z bpytseto

@&‘ﬁo% 5 water and methanol as well as some xylene. 80 grams Group |
base oil was added to the reactor. The sediment in the reactor was measured
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 amount of sediment of

3.6 voi%.
The product was then filtered and had the following characteristics:

Calcium: 9.4 wt%

Boron: 4.1 wt%

BN: 173

Viscosity 390 ¢ST at 100 degrees C.

 Example 2

To a 1 liter glass reactor, which is equipped with a heating mantle and mixer,
was added 234 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

-13-



10

15

.20

25

35 was added 234 grans of m xed xyl enes solvent. To
the sane reactor, 50 granms of line (calcium

hydr oxi de) was added. To the above m xture, which was
at anbient tenperature, 150 grams of sulfonic acid (as
prepared in -13 5 Exan'pl e A) was added.. The

E%%i]%olﬁgd@ Etié Eq% degrees %&andgéﬁé%%dn@q‘g? dggﬁégqgcme

waactadded. cooﬁéd ty‘e&r’degffeelsdﬁ had@?%anmd@fd@bncnamﬂ avas added.
r eact or

&% ot el F R HAS AP HdS 1R Eaet MR METINES: o

%egggaﬁﬁggg Re&yder to renove water, nethanol and
sonme xylene. 80 grans of G oup | base oiI was added

to the reactor and the anount of sedi nent was neasured

Botst o W@ her b KRR B WA o1 BHgtebsrih orderto
r8mdve vitieP rrﬁél%@hoh@fﬁh abmangidtie. 80 gragis e Grop lS)a'se oil was
vol % 15 Exanple 3 To a 1 ljter cgmass reactor,

iaslded e e seagtenand H@aamﬁgnhﬁfrﬁq &ﬁbwaﬁmasur@g@ 51 voit.

! t
y eac?ac‘hgp\glggglg@n ﬂéaf@d)iﬁdl 704 g?%r‘r{{f E PdSIOXI éﬂ?n"s{ﬁ@%(ylene.
adma@surrmgtmedaam an ammmi oﬂ\/hedr.merwafs 3&1 valbbi ent
tenperature, 150 grans of sulfonic acid (as prepared
in Exanple A) was added. The tenperature increased to

4 Lges C. The reactor was cooled to 18 degrees C

arrg%‘grarrs of boric acid was added. 62 grans of

met hanol was added to the reactor which caused the 25
ture to cre to 32 de C. .,Ove

UGB R8s Beadldt S sl fudF P h S fepiniShafé afl thicer,

WALAdd &Y 4@@3\@11@@? ﬁfxed"ﬁi&lbﬁ@@ koRBAt. ToMRe sarhéefgactdO 50
grans of G-oup | base oil was added to the reactor and

gnamaraf lime (calcigmdysoxidewaswddad cfo e abave Alixtyge, rch
tr\nga%gétgz{mﬁ%ﬁ Le&qg%gtﬂée%@%rﬂg of LH6RE Sl FA%rbphrdin

Example A) was added. 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 fo the reactor which caused the
temperature to increase to 32 degrees 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 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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- ddei regultingpredudiihad amemesat efise

The resulting product had an anount of sedinent of 3.6
vol% -14 5 Exanple 4 To a 1 liter glass reactor,
whi ch was equi pped with a heating mantle and mi xer,
was added 300 grans of m xed xylenes solvent. To the
same reactor, 50 grans of linme (cal cium hydroxide)
%_@ﬁ%%i To the above m xture, which 10 was at
enperature, 150 granms of sulfonic acid (as
prepared in Exanple A) was added. The tenperature
creased to 44 ere C. The r was.cooled to
% hdgRetalats iearton vgrahiasremipned ihe HEdtidzimeite s
%F%EF Wis BBAERBOD graps M deded Ry Fe'h%srs‘%ﬁférﬁer\’tHéiﬁame reactor,

caused t he tenperature to |ncrease to 32 degrees C.
Gikgrameohivoe (paleivouhydrasides aasoaddes Tl veampdure, which

127.d d

gma%ﬁ i fere iy 159 et <tkBle 4 e B nsfRt
Fxdnisle/Raea®addedl 'FHI?te@rWture%cr@@@éMHMWgrees C.The

rreasured at 1.8 vol % The reactor was then heated to

reactopupscoslad ntf degrmies € @ngi st grams pEbeije apid wagadded.

ol B RS o B8 JPuRlr RGN, e

eqmpemdrar\tot ihcaedsedd |3|2gjegxeets e: anekr2hb 2 hoce perind sthedeadtor
300 rans of ed xyl.enes sol vent e sanme
Ve fggted t@ﬁ? degees Ciinprderig f&mrrrrrwaf%rxmgyawénd some

@(2%?\% 8_(53;{5#1% @r‘b@rgmt}gs rcﬁlr\fv%'aﬂaed"ﬁ@ %‘Fee?%ﬂ@riﬁﬁﬁth amount

nper at 150 ni c aci as prepared
iof se&‘merﬂlveas%neaasrmﬂdeﬁB voh 8.t Ehepeeraatanrwas therebsaigdtto 170

rees C reagtor s cooled to 18 degrees C
§r%1 EEE&?.%S@&B@&EQ €added. 30 30 grans of
met hanol was added to the reactor which caused the
tenperature to increase to 24 degrees C. Over a 2 hour
ginl@x afi Seff wel§o.C i n
order to renove water, nethanol and sone xylene. 80
grans of G oup | base oiI was 35 added to the reactor
&Exdniple sanount of sedi nment was neasured at 2.8 vol %

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 sulfonic acid (as prepared in
Examble 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

temperature to increase to 24 degrees 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 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
xylene. '

- 15 -.
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The reactor was then heated to 170 degrees C and |
PSIAto distill the xylene. -15 5 The resulting
product had an anount of sedinent of 4.8 vol %

Exanple 6 To a 1 liter glass reactor, which was

equi pped with a heating mantl e and 10 m xer, was added

i s hadofhdied th BRRL R B Rt DA s

added To t he above m xture, Whl ch was at anbl ent
tenperature, 150 grams of sulfonic acid (as prepared
ibxanmyla®hl e A) was added. The tenperature increased to
43 degrees C. The reactor was cooled to 18 degrees C
and 74 granms of boric acid was added. 15 20 grans of
et aAnier yass ackalstdr Nﬂwl¢lhwasmnpped/wvith la leategdmahtle and
tenperature to_increase tqo 2 rees, C er,. a 2 hour
5@?‘?6&"3% e bl Grona of Fxea Y ides f?'@@&%%@‘%ﬁ%fﬁe reactor,
anLof R f dm?ﬂelvﬁ A PRe’abovBemixtifte, which
é? Cgr gg ?Cme{/m 20 added to the reactor
amls ahambiend mmperasm AbAgrams ofsadonischcd (aprepasdin

DR o aR50h L R R RS5 AedoC. The

GEHPBf Wés%o‘fé@f&‘l@d\é@éés@ AMICKA didifs bPbblicadiEtwasdadded.
| noue et al US Patent No. 4,683,126, To a 1 liter

@(b@rlemeafgmethanmneﬁ agsleddquihg seactar whichcavsedithe
TR AR o ' o 0 o

(cal ci um hydr oxi de) was added To the sane reactor,
150 grans of sulfonic acid (as prepar in Exanqpl e A
fersns houeaenod. f@earﬁacf@r Wi heated fe 1&25655%%83? Oi%g‘f to

oS ol P S92, s il oo s

Gdales tofthmm()malsd ﬂrcbjamouiﬁh of sediotent wmsmeasmred eatd Oaét vol%.

| ﬁ%ﬁﬁégﬁgﬂp lrrn@g lm}ﬂgfﬂéﬁjpﬁcgwqﬁgg%%at 00 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 mantle and mixer, was added 234 grams of mixed xylenes solvent.
To the same reactor, 50 grams of lime (calcium hydroxide) was added. To the
same reactor, 150 grams of suifonic acid (as 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 -
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heated to 127 degrees C over a period of 100 mi nutes.
The anobunt of -16 5 sedinent at the end of the
reacti on was 48% This anmount of sedinment indicates
that the lime was barely, if at all incorporated in
this reaction. Table 1 Exanple Methanol/linme wt -

Sedj. nen 127 FEinal sedinent, %ratio Cw-%1 1. 24
sesligent atihe o of B sediog Van 6% s amosinoedimer
InicafesAniRthe fnd wdis tarBhAF at il incorp SRABRIANIY fodLtih.

48 Exanple 1 10 This conpari son shows that the use of
added water in the process to nake a borated

sul fonate | eads to such an .i-gci%elase in sedinent as to

make the process untenable: ddition, there

appears to be a threshold anount of |ow nolecul ar
wei ght...al.cohol .t hat when added to the reaction

fixarople, yi el d Methgnellime wir qdirdimenbat hag 4 Final sediment, .
decr eased anounty of.. sedi ment. il.j~ i S under st opglohat
al t hough nodifi 0/3?%%%3 and varji ations of the g’rtlv}énti on

can be made wi|tih@eaut departing ffigom the spiriB.gand

scope thereof. lonly such limltations shouldlhe

iZposed as are |inf cated in t H@-@ppended cl al B2 -17 5

VALLA T

al kaline earth|nétal borated { onate conpfI'Sing:

1S CrArVED 5 I At Ubt?T?fUl prepar T g gn
'
1.8

4 0.83 3.6
5 0.62 2.8 4.8
6 0.41 104 -

| Comparative 0 40 48
Example 1

This comparison shows that the use of added water in the process to 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
molecular weight alcohol that, when added to the reaction mixture, 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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10 (a) reacting (i) at |east one of an oil soluble
sulfonic acid or alkaline earth sulfonate salt or

m xtures thereof; (ii) at |east one source of an

al kaline earth netal; and (iii) at |east one source
of boron, 15 in the presence of a m xture conprising

(WY—I)QTafS bE%WE@W%.hydrocarbon solvent; (v) at |east
“wei ght al cohol; and (vi) fromO to
| ess than 10 nol e percent, relative to the source of

boron, of an overbasing acid, other than the source of
Jo' borARIOGESE TPHYERBERNY g AlkaliNaaith Bietey briated Bifonaje

to at @_re above the distillation tenperatures
of (iv§ ain ) to distill (iv), (v) and water of
reacti on, wherein no additional water is added in the

procests 25 2. The process according to Claiml .
wher el t nd®BFT"% o0l ubl e sulfonic acid is an aromatic

sul fo_ni c aqi)d. 3t Ié'ébQ o@l@Qﬁ%ﬁﬁoiﬂwal@ Ao é?:i_éidmaﬁ(aline earth
wherein the aromatic sulfonic acid is 30 a linear

al kyl benzene sulsufanatesggitior mixtangs thewe®Ess accor di ng

to daim3 wherej i I ni
aci d s derlea dretene ifte fLeY slEIRe R HpLE U
derived frqi theieddtvnatdourcebf Boronr omatic materi al
wherein the al kyl group 35 caonprises Cl6 or greater

carbon atons. -JA#iGPEseNse o ATBBYCLORMTIIRG to any
one of thengRﬁec%‘i“k%wst%h?'ﬂﬁmdm%ﬁﬁ@%?ﬁ | ow

nol ecul ar ght” al cohol” I's a nono c al cohol . 6.
The procesgvhccattdasy ohe IGvanotebulahemrctght didehdioand

I I i ght drj hol i th .
ot ecut ar Vﬁlj) g fromm())r{gWgss!r {h%\naI Ocr%o?e p{larscerrTlE re%rtllge to the source
of boron, of an overbasing acid, other than the source of

boron; and

(b)  heating the reaction product of (a) to a temperature above the
distiltation 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 according to Claim 1 wherein the oil soluble sulfonic acid

is an aromatic sulfonic acid.

3. The process according to Claim 2 wherein the aromatic sulfonic acid is

a linear alkylbenzene sulfonic acid.

4. The process according to Claim 3 wherein the linear alkylbenzene
~ sulfonic acid is derived from the sulfonation of alkylates derived from
the alkylation of an aromatic material wherein the alkyl group

- comprises C16 or greater carbon atoms.
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10 7. The process according to any one of the

10.

11.

12.

precedi ng clainms, wherein the hydrocarbon solvent is
xyl ene. 8. The process according to any one of the
precedi ng clainms, wherein the 15 source of alkaline
earth nmetal is calciumhydroxide. 9. The process
according to any one of the preceding clains, wherein

AN R oot L R LR e

t helowRioidbuldr atdightlicdHRIVIS® hsiohgdridgicehél. al cohol to
source of alkaline earth netal is at least 0.2:1. 11.

The process according to any one of the preceding

: glc I""gﬂ’é 6;€PUES§§ ia‘&c&#&ﬁneg 18 ELAfi e$ S\gﬁé%krp Xtiez ﬂ&xoﬁﬁ)g%glﬁrn%eig ht

her than t source o oron.
pr epanetydinc slbehgrioomdlsaradcordi ng to any one of the
preceding clainms. .19
The process according to any one of the preceding claims, wherein the

hydrocarbon solvent is xylene.

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

source of alkaline earth metal is calcium hydroxide.

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

source of boron is boric acid.
The process according to any one of the preceding claims, wherein the
weight ratio of low molecular weight alcohol to source of alkaline earth

metal is at least 0.2:1.

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

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

A product prepared by the process according to any one of the preceding

claims.
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