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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 Preventi ng and/ or
reduci ng wear, as well as inproving friction

properties, are very inportant propertie
| ubri RRORESS EFOBdW%l‘fb‘ﬂngin@Er%‘gﬁE%NéF‘ng%)RATED
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'ﬁﬁ%@?ﬂsf—[&bﬁ\f@&l?ﬁjﬂlo 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

 relhcompesitiong butalss tor previge erg?féfpa%*ﬂi%oa%@%m?ian- and
T NPy e-%)p&gwpé&rop@ﬂgsg part of the dilution solvent
red.

as"requ

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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S5Hel Il muth et al., U S. Patent No. 3,480,548 discloses
a lubricating oil conposition prepared by reacting a

| ubricating oil dispersion of an al kaline earth netal
carbonate and al kaline earth netal hydrocarbon

sul fonate with a boron conpound sel ected fromthe
group consisting of boric acids, boron oxides, and
HRIHAAN 2t Al kYl eshieng Nef 300, 548 ¢isifoseka tikircatiad ot

al., U'S 'Patent No. 3,679,584 discloses a process
composifongerepated hy readting & bsiweting mitdisperatongfen alkaline

al kal i eart I 0 r I | :
By AL pBok Bh AR R RER e BRh R Bfate it o
bERIPEOHPBAnd Relauie froantHegroup donsistogtofrria dcide dioson

containing a colloidal-like dispersion 15 of an
oxidesl AR agHeeHs AlitvhpstecaPhBREE &CBlPer based al kal i ne

earth netal sulfonate, an alkaline earth neta

hydr oxi de and boric acid and subsequently contacting
Helienutie etibt. a0t S nPatient Blow3t6Y %584 difsatbhsmsi al prodeiss dreincestasing

W R R TR T
afRBfiRb Waf@ ﬁ]é?aiftst}ffoﬁétﬁ%ﬁﬁcétﬁ@gﬂé@ﬁ\pﬁéﬁioﬁidéinﬂﬂ’i_ :

overbased sulfonate and any required inert liquid L
intrediugtipn (P blubsicating ol emedineueentaiingvagellaidablike disgersion

agent, at a t erature | ess . whi. _ 3
o SN Bne e RSB ol 88 ) B pBHE AR onate,
affiaftaling ddbh hietaltaidrédae el borkc adidertkPsibseiquehtly contacting
boiling point of water within the m xture (b), 25 (d)
thecsestfanhgiduts withcasherydigkidésf the water fromthe
reaction m xture (c) while retaining substantially
all of the carbonate in the mxture (c) and, (e)

Fisehev et andJihdPgtentiot 4 fd),320 disglosearsboarbbeaimdnivenbased
borated product.. Schlicht, .U S Patent No. 4, 965 3
* pedeiet Bibiad e oSG S sty IR, SiseRS cgfinoas (&) mixing

ubricants, said process conprising (a) mxing a
midtieg (aavith ditssatingdgent at alempewmtuieiess thamat which a

sana T emind ofpdSafO SRR e RE A 8% fre )0

aﬁ\é%ﬁ?a%%' Qiifora®t 4R AaEALIrd8 ss _ﬁ&?ﬁg%ﬁé&ﬁ;h\c g;b.g Bérating the

Al tethpélhtlrd i @lidh kU Bolhyl poifpsiivagr withac it @bdure (b),

“through the m xture; ((ﬂ(;%[ filtering said treated .
(dliseparating substaniirivalleitherwatsr dvsn the pactip ragiue (c) while
¢

ekt sty O PR GBI the iR toland (€]

récovalng thé pfoduait(8) aé hiyhi earpenataicenteatporaged parduct.
about 15 Cto about 100 C, (e) heating said borated
"m xture at a tenperature sufficiently high to distill

- SEEHIO0 SPateRing! 105 0% BlsoRftathhrtass 6 Separing a

bo@ide] @wrbhsedoilisohbie methl déf{erdentraziviiivel fog lubmiceaty, said
and filtering said cooled filtrate m xt.ure, and )
PEACESB SRS Gigniinasn seetel salt dissolveddn "S&‘fﬁpéa‘&’i%&e?@h’em

wg? B fetalHaskaqd 4 ?)oiélﬁal,\?e%iﬁgﬁ)gﬁbétﬁgam& ?néigg%%%‘?tnmi%rg ata

a tenperature rangi ng out 20 Cto
tefhpéatirebpngingdvemi aiput 18 WktaabduinthiC while passing an acid
gas through the mixture; (¢) 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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detergent additive. Schlicht et al., U S. Patent No.
4,965, 004 discloses (a) adding a borating agent to an
over based netal salt in the presence of a protic
solvent and a hydrocarbon solvent and reacting for a
. period of - about 0.25 to about 5.0 hours at a
- tenperature ranging fromabout 15C to about 100C, (b)

heali ng sai d berated mnet 14 néajor portion of
botatep enigtuge at QGPNR%"%HW §3‘!§C‘%ﬂ htt’ h@ﬁgﬁlﬁg an g\m)%nt of

di st 80 disiled borajed ppigture
o3t S QT I b s e o et |

h .l ed
to Hb fh%ﬂcﬂurtgeb@mbhmefxzarﬂgn@g%iv%ﬂ Bsﬁéf‘?iﬁﬁ{%ew&p

t and it &
ﬂtmnel n(eagmr@a,?anqoiﬂ)réﬁé&g i‘b%%@ggu st ?‘I&? nga?‘f’ ﬁt"?gf?h oe

. mxture u abautd0dgmi doal ledempegaitg: ranging
- Pregsuig %n&_fnrrogga%ﬁgﬁq’{e@ erature ran&gg%%&%?é&p%%l
oﬁ@aﬁo&t@(ﬁﬁow abbft €50 46d heé%@(/{é’icpﬁ d et al
etergent additive. SUMVARY. OF THE I NVENTI ON
defergentiaddiiiye. in its broadest enbodinent, the present
di sclosure is directed to a process for preparing an
. alkaline earth netal borated sul fonate S
SchBiREaal ugsppamntlw:aﬂg%"h@%fj BR B TR beMiing

sul fonic acid ar e kﬁcsgdhtcemranda
agnﬂkm%ﬁ"/?%sggfme{q itih tq%g!;'rgtg e'?)dr#eégé]ogr c:e of

‘hy, loka|5 i SSII%BF%HB%@J;GW@T@ tigeripdatf about0.25rle @&HF ed hours

at é'tébnp%iatbe@san@ﬁg%o;égggg&g%néé%ﬁéaﬁfoﬂf @@gﬁe fng said -

one | ow nol ecul ar Bigh toudigtilfarom '
bogated m%@&sﬁiﬁﬁﬂﬁi’@e {5" ?’(Ir:%t%{p&?fg?gﬁ t|j"if/etgt o t he

libatst abbatBh gersing of mlérptuf; ﬁgWBnt fed
arqq{.g{t%? dRnAey @(Eha 1ab g )

| (opussingithe idtapditmorala MmN G pio e SPGB 2R the
femaining so!vent and ﬁitenng said cooled fi ltrate mixture; and {d); stnppmg
the cooled d:stmed filtrate- mpd‘:ure under a pressure ranging from about 10 to
about 200 mm Hg at & tem.perature. ranging from about 20 °C fo about 150 °C,

‘and recovering the borated metaf detergent additive.
| SUMMARY 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
()] at'leastone of an oil soluble sulfonic actd or a!kahne earth

suifonate salt or mixtures thereof;’
(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)  atieast one low molecular weight ajcohoi; and
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distillation tenperatures of (iv) and (v) to distil
(iv), (v) and water of reaction, wherein no '
additional water is added in the process. In one
aspect, there is provi-ded a process for preparing an
alkaline earth netal borated sul fonate conpri sing:
(a) 'reacting (l)at |east one of an oil sol uble alkyl

aromatic sulfonie acid or_ alkaline earth alkyl
aromati ¢ @ f otfafmed gcaletssdhawthié@ef%tefﬁ'aﬁ%@rf@ﬁrﬁwme

the al kyl groupcof I th 3;11 E‘%é t%rsﬁllﬁaédlg c?tﬂgpra%emetéb@frce of

or greater carbon -a |'east one source

an al kal i ne e'aus(t;{@nljrghal and (| ii) at |east one
"source of boron, in the presence of a m xture

conpri sing (iv) at |east one-hydrocarbon-solvent; (v)

2 ! Rk TR Bfodt LA ) S50ker AR, S o
Source ofdibtitation tefnperalom o) pda(e) th distilh @v), (Wpand water ‘
b ocuct o gagtiar whsraie abiienaier - added hithe procoss
Ifh one aspect, there is provided a process for preparing an alkaline earth metal borated
sulfonate comprising: '
(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-



the distillation tenperatures of (iv) and (v) to

distill (iv), (v) and water of reaction, wherein no

additional water is added in the process. |In another

aspect, there is provided a product prepared by the

-process as defined above. DETAI LED DESCRI PTI ON OF THE

I NVENTION While the invention is susceptible to

various nodifications and alternative forns, specific

enbodi nents thereof have been shown by &% ?‘f exan%!] tthe

P 4l 1t sheetidid undarstdodu hawswer, tha

-3[]‘3 é? q@dgﬁ%m[g%ﬁd%iﬁat t.he "description herein of

deRafitbhheraihastigpenific drsboditneants amnmdpdﬁwmtlw@e

|nvent|ontothe partic f I
- invhoticnin mlgarhp“l@r Cﬁ'ﬂ'&# §% g{i t?lb 051 @l% &%\%l%w,QHE i3ntion is
modi fiG rdrhatived fallegy Withihithg spirit
WY R ?ﬁé@%?“&%l eﬁ@@?&f‘% ag'gtﬂ? he i nventi g? as
afiekipps obind ineentigreas daficed byyshe wrpepdedClaipbal Base
Nunber™ or "TBN' refers to -the anmount of base

“equivalent to milligrans of KOHin | grain of sanple.
g bs"TBNF e@fermﬁrmeaduhaumw base
TR i oS

. f t |
e@mﬁfﬁmimag of %Eg)éné e sAmPIE 1S, BT AL
' e

nebeTaaeemals PURTE Heie BN C S gre ekt
re‘@e?v% Fdriid IPE ébs' SnBagiamivn, WMMeﬁnmeErtQpASTMTegt

i ne Metal Borated Sul fonate The pr.esent
anmagﬁon i nvol ves an |rrproved process for preparing
an al kaline earth netal borated sulfonate. 5 The: _
"process for preparing an al kaline earth nmetal borated .

TS AL s CBREH TRt tﬁébb?ﬁ@ﬂl gifffonate made by the process

disclosed thhm results In iow sedlment

Process for Preparing an Alkaiine Earth Metal Borated Sulfonate

The present invention involves an improved process for preparing an alkaline

earth metal borated sulfonate.

-4da-
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(i) at least one of an oil soluble sulfonic acid or
al kaline earth 10sul fonate salt or m xtures thereof;
(ii) at least one source of an alkaline earth netal;
and (iii) at |east one source of boron, in the
presence of a mxture conprising (iv) at |east one
hydrocarbon sol vent; 15(v)at |east one | ow nol ecul ar

5B 20 Bl el B el 3 O3l ©

Bhg@g ng acid, other than the source of boron; and
20( )heating the reaction product of (a) to a
tenperature above the distillation tenperatures of

(i1v) @gd (}\%CEIR distill (iv), (v) and water of

react &I'ePn no additional water is added in the
process. Hydr ocarleast Goe véah dibsditblelyudivaeaadidior alkaline earth
sol vent whi ch rray be useg in the _rtﬁsen ~ process nmay

be sel ected frofsifanatgsaltoraapdyn ' n- pent ane,
n- hexane, @Zd 051%%@? n@@%@?%ﬁfar@a%ﬁﬁ@%arﬂhsrﬁ@félaﬂ?d

n- decane, nzene, uene ene and m xtures
t her eof. Fmieferatileﬂ;st OIhQshymeo@fabtbf@n solvent is an

aromati c sol vent tﬁo and is E é‘ﬁ-ﬁ' fromthe group of
sol vents consi sl SQ{?SQQ‘F%R a EFETHPRDI uene.
The nost phgf er seidast oR@hyEraeysisoivenky| ene.
(v}  atleast one low molecular weight alcohol; and
(vi) from O to less than 10 mole percent, relative to the source
of boron, of an overbasing acid, other than the source of

boron; and

(b}  heating the reacfion product of (a) to a temperature above the
distiliation temperatures of (iv) and (v} to distill (iv), (v) and water

of reaction, wherein no additional water is added in the process.

. Hydrogarbon 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 Xyl.ene, benzene and

toluene. The most preferred aromatic solvent.is xylene.
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5 Low Mol ecul ar Wei ght Al cohol The | ow nol ecul ar

wei ght al cohol nust have a boiling point sufficiently
low so that it may be easily distilled off after the
reacti on has occurred. Typically, the | ow nol ecul ar
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

abo 20Q. . i ment, the | ow nol ecul ar
Ie q ceidhta ij nol ecul ar wei ght nonohydric
al cohol. In a nore preferred enbodi ment the | ow

T et L RN, 310 e o o
tﬁ%noe : B@ egfs 05; Gﬂst‘!le&%@a@r%@%éctﬁﬂﬂwéﬁ Mééﬂrred Typrcally, the

nonoesters. 15 Preferably,
lowl raowcararwmrght alebbohwlli hiaveafromrasioud ito adl%@ﬁalcarbm atoms

&g%ﬁﬁgc@%@@ it rgq &%rg{ gﬂ%‘, Bergt%d% é@h%%ﬁodrment the low

r&%@cﬂ% élgl‘i’ﬂ alcbﬁ@ﬁ'étd’iouﬁhﬁﬂmﬁllar WeiaaY momlbhobed alcohol. In a
et a- phe

et hyl al cohol, 2-ethyl hexanol, dodecanol

moramze&meq emtmlmrww mwia%ﬁm@hﬁmﬂnowﬂﬂe alcghot

OB 5B n ERERESN S5 il 1L 380 Lo

dBP&istﬁFﬁﬁf{U‘ﬁd J 1@y aedetsibad gl!maj h’ionml:lmckndcmonoesters
al cohol” i s net hanol In a rther enbqdi nen

Freferablye g low migﬁ@iagw@@m@ qj{ I3 yd gcgatlcacg]% pelected
h I
fgora ?ﬂé 9?(?@5 é@ﬁsr? ‘3 ﬁ?é;h% ol gtl'gét?LoY rﬁerﬁ%éﬁ?!?gge%nol s

1dli@x@n&,llc§/©lﬁpenﬁma! isobitylalcotel Elwrwyi aleohbl, beta-phenyl-

Qihlyifaggq?lt@;ﬁ; g-aelélfyylh@ﬁe@oit gpggéqeﬁc’ n%rlgleggrg g %thgb:ygl%%exanol

fbiGnke %ﬂ{érrbf"@ch?ﬂenélﬁig ar‘n%n%ﬁb?yl e&\e'f'%f@tﬁweﬂégiycol sec-

process or. prepar orated suffonate. .Sul fonic

parity B&oHo, mtwmmyr rabenhads The engst eefarredlowrpelsaular weight
an oil . sol ubgbeI sulfﬁnr c,acid may be used in the
rBPB%’é%'Cf%PO PSP NES bor at ed” sul fonate. The

sul fonic acid may be derived from sul fonati ng al kyl
aromatics, es ecially al kyl benzene .and - 6-

16 foytheo boraslimentHthgdow; me@mbarwrﬁlwrﬁégﬂpiﬁ a polyhydric

e

Higotibt, swl ¥4 etiyserseglycol.t h sul furic acid, sulfur
tri oxi de, chl orosul fonr c acid or sulfamc acid.

Sul fonic acid preparation is well known in the art.

Oit Soluble Sulfonic 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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10 In anot her enbodi nment of the present invention,

the oil soluble sulfonic acid may be a pol yal kyl ene
sul fonic acid, especially a polyisobutene sulfonic
acid. Sulfonic acids prepared from pol yi sobutenes are
the subject of U S. patent No. 6,410,491 which is

i ncorporated herein by reference inits entirety and
o EOARPaL iAbat SIPRERSERE of EATbREnEUIARhegaci d

ived from polyrsobutene 1s I'sclosed in U.'S.

aRgibenzehb or &iGaRITEE, whibehzése iontdupoe hﬁéﬂgl’eepefyalkleynyl

otk pobimieone s S, sl
agsp‘igioska@emeeaqgﬁsmnﬁf &l@%@?éﬁ%‘ﬁoﬁ"@%llfkﬂowniﬁ)/ﬂtﬁé i

enzene a mxture of heavy al pha |inear
ol efi ns having from about 20 to about 24 carbon

B8 ABhAFLof PRSHRPEAY B 2 e s g

Q'd&]@} llghélﬁé%ulfbm@hao&l Qaspiébﬁiilyeﬂbcﬁly@ﬁbﬁtwe sulfonlc aCtd
aIk | ati on 25 toluene b m xture of heavg
%a%ms a1 the sybisat obl-S. patent

Suifmaraqﬂsepra@@rﬁémﬁg pelyise
Ngr Sﬁ)@t%‘ﬁ ni-qch Q‘slléé% %fét%ﬂ?oé@h grn\eéé‘iln ﬁtE URYikdt§ and the

s@fdﬂdt@tihams Ip?e;bél@drfﬁ:&ﬁtthe lsulﬁ)ma datmdanvejd &bmp@iMBohutene is
nprises at 30 |east 16 r.bon atonms and arorra#)
disslsedial U-5. PREeqNG & 632 4B Tvnishi ngerRprats e
retf%f:e eflnlsanormal al pha olefin that has from
ut 18 carbon atons to about 26 carbon atons.
Al kyl ated aromatics, the process of which is well
known in the art, be der

PR oeRYS doe DDt 30T Fpabtairied by i SORHBHERI Smicure of

p%ﬁ%ﬁ@%ﬁ%ﬁo%%ﬂ)@ﬁ%é%ﬁ@ hRakebtaifea tom thoalkghation of
I"cat'1 on US 2005/ 0202954, US 2005/ 0203323,
benzbriechpa0sibIesT Iravysipha ineaeoleting haweg dfom about 20 fo
Sul z#at Salt | n- anot her enbodi nent of the present
gﬁ(al ine earth netal sulfonate salt may
be used in the process to prepare a bor at ed

sul fonate. The al kaline earth _.ne L’ nate
tranother embodirent e suligpic agidds @ re@@' y the sircriation of a

mixture of primatily mono.alkyltoluene which are obtained from the alkylatior
of toluene by a mixture of heavy alpha linear olefins having from about 20 to

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

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

'Ac:d Preferably, the olefin is a niormal afpha olefin that has from about 18-

: carbon atoms to about 26 carbon atoms. Alkylated 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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10 an al kaline earth netal wth an al kyl benzene

sul fonic acid. Preferably, when enploying a |inear

al kyl benzene, the synthetic |inear alkyl benzene

sul fonic acid produced, therefrom nmay be neutralized

with a source of an alkaline earth netal. In a nore

preferred enbodi nent, the |inear alkylbenzene
ARMEOREANMbG BRIBRY Skt zed with an al kal ine earth

met al™ hydroxi de,” such as, but not 15 limted to,

cal ci um hydr oxi de or nagne3|un1hydrOX|de An

o RSB T B R 2 0 e

sutfeRhEd 4t AayBUSEd af tievprdoass hg pesiale et berated aalfdriee. The
source of boron, such that the rodugr bont ed
al&anrreomremsawlfwam §fﬂt hasbe desved fiom fragingH gource of

I
o GEARRL P R i BB oS E R by, wher
ermplelig ﬁn@mtmikiylbentemda,ethel syathete livear hll«yﬂle.snzene sulfomc
sul tanat e shal t _does no on a| n

b
G srouian HEETaBredY B e e BpuRer SaR e e akaline
zﬁ*tt@{ Qeirﬁﬁmé}e'ﬁbﬁinﬁbﬁﬁ@ﬂhﬁeﬁﬁkﬁe liSedr ARYbEAYene sulfonic

ine earth metal sulfonate salt. Preferably the
acid I&alhtautealeadtmthmn allkaline earth medall hydrexidassuchran tyst not

c f.rom about 0.t 5 T salts are
1’”(“%’ ﬁ’é‘&"ﬁﬁ rg{% ?é’ﬁfﬁ%ﬁ’n%}ﬁ%'ﬁeﬂajgg&ﬁhg character and
which are fornmed fromorganic materials. Organic
sul fonates are well known materials in the | ubricant

Aramp@éwrfgamre &f this invantion is dhattbe AlbeRAthBtY sytfonate
opt
s e, DAr L A ARTR g S AR v o
bcﬁbﬁnsjdnﬂhap tref prcninicy bbrated sdfonatedcardaials dram Itodass than
e sul fona aromat.i.c

1Mol et tPEE@&Pk*WB atf%?rﬁﬂsgp?% Oﬁﬁs%ae‘%’%?e)d other

. thgﬁ theY SGufce VP HOOR! i pRéRRRdURbbdimdR tice BIelifE cefth metal

e aromatic noiety 1S benzene or toluene and the
sulfokgte galbdpem aot tontairapoYvetasing apidunthesthan hgragyce of

R Bt R s O RTS8

edr Aletal KUIfOnaRUSAIE Feféab theldikgineasdrth mestal sulonatessalt

reacted with the aforenentioned conpounds (La, at
hasca IBNakirom atyytiblocakemt®hi ¢ acid or al kaline earth

metal sulfonate salt -or m xtures thereof) in the

presence of a m xture conprising a hydrocarbon

TiPbWesHata 8eIte at® Mauy kavihgra swbsyinitizily odéophilic character and
Preferably, the al kaline earth_ netal ﬁgd in th

which @re formgd frae piassimmatedals Q&iﬁ‘ﬂ'% syffongtesare éveﬁd(flown

e S N e i s, T R B850 s

30

cdnltaiffin averdyge €roph aboud 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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20 A source of boron is also reacted with the
af orenenti oned conpounds (i.e., at |east one oi
sol ubl e sulfonic acid or alkaline earth netal
sul fonate salt or m xtures thereof, and source of an
al kaline earth netal) in the presence of a mxture
conprising a hydrocarbon solvent and a | ow nol ecul ar
MVARES ,of
N R L
menoslifsnated etliydted Bédreamest preferred source of boron
is ort hobotic acid. Overbasi no Add The term
"overbasing acid," as used herein, refers than acid
AfBRIPER B M3y Provi ding an oil -sol ubl e netal
sulfonate with greater than a stoichionmetric anmount
of metal to sulfonic acid. The nbst common over basi ng

ARRufesr EBpRan G e sEioudla” Bl RORRT I 45 “Ktemengones
corhpelinddiYe. het 1east omd ofl Relule shiFenio @cil ocgikalin®karth metal
al ternat | vel y a source of an overbasing acid such as

- Sléfqii‘ﬁt%ﬁ@t eani¥HEe® thRfgobdn G@%areﬁ?ﬁf:ﬁtqf@dﬁ@@w%@orgeﬂsmg a

or a?@%h%“?eg{n %néj :‘?éfmv %@%E%@P We%lﬁ er (?(Srfclgpq%|§ec§éFr‘?“ebtldslP Eﬂrlne

a!kﬂméoeammaamisécbm taueactibn of tis peasient inMeationés Bn alkaline
qui d um.can al.so _serve. rse the uct

oA PRHSE HIR L bIach BreTRGPE SUHS O AIKAITS Garth

] SHife0 mediumis lubricating oil.
m%sfaqgifeé%ﬁgl%g%}o@ S 3%d Lubri cants Handbook, edited

by George E. Totten, p. 199 (2003), a lubricating oil
Sor "b fluid can be of mneral origin, synthetic
%Qig;gg {REHAY gin or biological origin. Wile nineral

oi | basestocks [are derived] from petrol eum '

fractionation, synthetic basestaocks are manufactured

A sRHEeP harand 49 alseateasted withghe afpremantionedmpounds (i.e., at
iegétggrg &it &%mec&l?omé’ CE) or é&ﬁpﬁé‘bh&hgﬁéﬁﬁ §¥lg<§:{h%'s%t05

ocksare co e mx m ner
midgurebehé@olh, aea&:lssmﬁee Jf dnakkatioe karthfmelab) indhe @kesence of a

origin are derived from vegetabl e and ani mal
M GUERRNISING & lw%aa&ﬂm%@vw Y 2 iy msﬂs?@ar vv@.rght alcohol.

. B&éﬂ@tﬁces{ PRI 905&?}“‘%@ Q?Q)oﬁ tlcitd! Z)gar?rll Rrhdn éeb%ﬁén esters,

~nmechani cal  m xi'ng aces t e ne or a sol vent
arfebsimilan mdietialss Thadnosmlefqmreti eesgicegfdiaten myrtbbbm@ecnd
added.

Overbasing Acid

The term “overbasing acud 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 sulfur dioxide and sulfur trioxide. The
acid itself may be part of the overbasing process, or alfematively a source of
an overbasing acid such as ethylene carbonate may be used to introduce the

overbasing acid.
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Process - Neutralization of Sultonic Acid 25 In a
typi cal process of the present invention, hydrocarbon
solvent is first prem xed with a | ow nol ecul ar wei ght
al cohol and a source of an al kaline earth netal.
Generally this prem xing is done near anbient
tenperatures, i.e. at about 15 - 40 C. Sulfonic acid
Prsed@dndodeshvbid agitation. Typically, 30 sulfonic
acid is added over a period of time wherein the
tenperature ranges from about 20C to about 40C. Due

138 PR S S ARG B ERS Byl o

reRRRIECHSE RS Isity STHE irdfdt liduid tresdiai Eamaisahairve (D @isperse the
about 50 C to ensure that the sulfonic acid is

pesisigh and|ty faqilifateamidiag objhe mgredignise Agprelgrred st liquid

t
R SRR PG Bl BARR Hindopor.
editedibgSeorgedad’ cﬂﬂfent, pe 1§9I(26®3): adubdcﬁthgsou! or “base fluid can
is.om.tted sour ce .of

neutrali atlon st .
b8 of BHneLt ORI Swaﬁ?\%&'%&ea“cwsomeab ea Qrigin oy hije
ik a1 BHEeeﬁoné"EﬂrS%érﬂeﬁPﬁHh &Qtr&bﬂhht ﬁé@tidﬂ%‘hbﬁ §yhﬁhetlc

t enper ature was mai nt ai ned from about
baseriocikOae maeufe@awddhratmthf@amfatmah@m @fumtroie@mﬁ@ﬂved

ofipRlf RSB LAY bR e Te ok etls? s SRHpeRS re pompativte

wivh ﬁimhﬁie@ait(ﬁf@ﬁ! gimithetio babesivckRd.0 BaséSocke ofblbgical
80C to reduce sedinment in the final product .

ongiprasierved fam ypaetable aad andmahis. el i ni nat ed
t hrough separati on nethods that are well known in the
art, such as - distillation. Typi caIIy, a distillation
The dmert Hquid enedionniniaytbe bmittdnbwhera dot emplexthe prodauct is
a to from about 125C tqo about,k 14
AR EHa AN Suh £S48 MRRRNIG! TOROJPPIACHRIe pEbll et Bybtyent
and will be added to the m xture before all the
hydr ocarbon solvent is distilled. The un-reacted |ine

Foant ibbibitorsaand other prOCessiag alilisoyay @lscebe addad.

nmet hods, such as centrifugation or filtration. The
final product wll have a typical base nunber of from

- Pakeeidt -Mbdtfalichooh of SAeRIEEEg. 20 Wien enpl oyed, the

overbasing acid other than the source of boron may be
introduced with the alkaline earth netal sulfonate

InS - Qr. | _o - O

08 i prb P AHAB hrb e b, AgHIBraR Shi Bht it
p:@ﬂ’ﬂﬁdﬂ e a ldvhmd@étﬁ.ﬂﬁmvetgm(aﬁﬁih(ﬂi aad assureapf an aﬂkaline
. overbasin I(g&pam d other 25 than the source of boron.

eqqifpmatak esahotiserRMbIng ﬁ@%@t@@ﬂ%ﬁl@@h&%@ﬁ@ﬁms Le.

atdie% SHbfeN&fioht Aci% ALRLaGAE W LGSR 2 fically,

éu!fon-ic 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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30 The borated sul fonate of this process contains
fromO to less than 10 nole percent, relative to the
source of boron, of an overbasing acid, other than
the source of boron. In a preferred enbodi nent the
process for preparing the alkaline earth netal borate
sul fonate contains no overbasi ng acid, such as carbon
di oxi de, sulfur oxides etc., other than the source of
boron. 35 Additionall althou h wat er may
Thsy soirgaRitbosen. t‘ﬁ@hr%“aé@ﬂ% ﬁC'dan apded over @@@@@dtqf froa about
5 FRARLL98 aBbit ?mnyﬁa d Uvrﬁieﬁ sﬁxﬁ;%PatﬁF%)%b'H% i‘hté?f.e& B€from
present |nven OMInD ecu
abmjt @ﬁt"catocatlmht S05Cs d lhmeaof omis heldatifroen edouh 308 & about

s lPifait goat ¢ Bl 6 ahale Aoumebra iy rekgonanigire may

bd ﬁéluoat%fn sh%ﬂﬁ%iuﬁéttbﬁ{pe‘t‘@tw@bf ﬁJoﬁPBQJ)uttm"%Pw’ SSo@Rf8R t6 -
al kaline earth netal 1's at [east 0.65. 10 The boron

reduee sadingéntiin éhe Ondlpraduest. dgthaneld watet ared pyleperare then

ig fl b , 5
eliggpaes Sraider thetandumods s Ak i i g dgesuch as
d1$tﬂlaﬁbﬁ m@ﬁ@aﬂy, & Sisttionostap esitisdd In whih tMesdbove reaction

preferred the anmount of boron in the sulfonate is

m‘P‘F%W%B@@’EEdStOﬁQW%Q%’t 488U ta about 440 1€ Tivpioadly ea diluent oil,
t a [ I
s O Hi IR B AL WA B b Ub A & Betore all
the bgdrocduibom golventssdistild. ﬂ‘herurdmaob@i fitner avgkbotibecid are
Jbaron content na Fe di m ni shed 3/ afv g
‘é?yawryf%t'@ﬁa o stghpsrcentiiigationor Gisation. The
t t
finfl PRARIL w5 2 Wiical ‘Z%s (bef B aSut AFto dboyt 250
mgrtﬁQHiig eferably | ess than O 50% by wei ght. The
invention is further illustrated by the follow ng
exanpl es, .which set forth particularly

WAREN %ﬁ‘igﬂéﬁéw ISh&8OVBASh i 86idBtRLS thafthe&duRes BRBERIEMay be

are 25 provided to illustrate the present_ invention,

introguceg with e aikaling) @arthdnetairwlfmate Balnpl @%méx!&ﬁﬁll@ situ

dufing THE F88for! o thifd R 8 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..
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In a typical preparation benzene is alkylated with a
m xture of C20-C24 heavy al pha |linear ol efins thereby
produci ng a m xture of nonoal kyl benzenes. Sulfur is
burned to produce SO2 which is converted to 503 using
V205 catalyst in a fixed bed reactor. 35 Sul fonic
acid is obtained by the sulfonation of a m xture of
lrf @ Péf@hléw&ﬁbé@:h@@\twf&the PO cit irveditian tiee Rlightrratio of iw
/alkylate of 0.85 5 to 1.00, The al kyl ate at
ey ot alsel iXsoiceior ansdisaling sarth Jelelds i lepst 0.2,
|f
PF%SS‘?%‘Q%%M%%U FeThelaravt et 003 Maafrbicrh the
wmgm ratlcy\aéloaddmﬂecdﬁér weght atiohol kesbmye ohas dldlinengarth
e ctor, 62 grans of nethanol was added,
I'%\ﬁéf?ago -grans of linme (cal cium hydroxide). To
the above m xture, which was at anbient tenperature,
150 granms of sulfonic acid (as prepared in Exanple A)
Thaboseit eantenh of tmmdm!m%emm@%@dhe pregentinvhnjioads from

ol 538 3861 85 15 BB bk g 88K o

sUIRARNLOIs em athain Deaieslis 9bdtﬁ74 5@@%& dsost prefdrredl the amount
eriod of 2 hours, to repove the water and_mnet hanol

olkorpa|in the suberateiis fea abouty armt"/etfbaboqlt %8 Waee oi |
was added to the reactor. The sedinent in the reactor
was neasured at 1.8 vol % The reactor was then heated

The whilér cagentsf hedisraledSiiforiate @ fypichlly tdss thph ein@ % by

The resul ti ng product had an m)unt of sedi pent
weight.Jpfiie sepsrakien dosanal opaur duing pracessiog. en dhitn

s‘t%l%?gef hé BB o@ﬁ@’n@?ﬁzﬁ; hé leﬁ‘rﬁnstﬁ@' By KaGisy ﬁn%@/éptably high
oron:4.1 wt% BN 1

levels of waterin the su[fonate 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

“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 rafio of SO3/alkylate of 0.85

-12 -
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30 Viscosity 390 c¢cST at 100 degrees C. Exanple 2 To a
1 liter glass reactor, which is equipped with a

heati ng mantl e and m xer, 35 was added 234 grans of
m xed xyl enes solvent. To the sane reactor, 50 grans
of lime (cal cium hydroxide) was added. To the above
m xture, which was at anbient tenperature, 150 grans

toof .08 Lrhﬁ@ %ll@laﬁé%t(%B@@@@é eshthBtedhdith aBE3 24P hiixifike in a
was added. "The tenperature increased to 40 degrees C.

faifing fl@esiilionalerts cool ed to 18 degrees C and 974 grams
of boric acid was added. 62 grans of nethanol was
added to the reactor and the tenperature increased to

Exangegrees C. 10 Over a 2 hour period, the reactor
was heated to 127 degrees Cin order to renove water,
nmet hanol and sone xylene. 80 granms of G oup | base

TOhL! 1 HR? tqﬂa%@‘%‘éabﬂ)r,t Q@L&ibgté&g@fh é‘ﬂ@ain’i@ nRieHndhixer, was

sedi nrent’ was neasured vol % ~the reactor was
addezhd@re grards tof niixed aglpnesssafyentdq tirssameaeditor 62 grams of

meliaril nesgidde liwed b SRR (G tEogiae) o
thBeHhR mixteC WHich fadiRRetbisht fenspdiatiré MHBRIME ofBdifonic

m xer, was added 406 %darrs of m xed xyl enes sol vent.
acid (2 prepared ir kxesmle B0 was gdded 1de lemperpiuae angrepsed to 30

ASY4EOE 98) 5iRs5s BIAE dcid \Rab BferfBRNSs 10 M WeSictothTRE

temperature increased to 35 degrees C.

The reactor was then heated to 127 degrees C over a period of 2 hours, to
remove the wa-fer 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 sedimeént of

3.6 vol%. '

The product was then filtered and had {he following characteristics:

Calcium: 9.4 wt%

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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was at anbient tenperature, 150 grans 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 and 74 grans of boric acid
was added. 62 grans of nethanol was added to the
reactor which caused the 25 tenperature to increase

Exdingld /8848 a8dEd. D8 tempardtar inkfddsed, tol4lrdegaeta. The
was heated to 127 degrees Cin_order to renove water

rearetoh avas! copter &8 degress C and §7 4akams abbetis acidhwes added.

il t . _ f .
oot R ety SHfET € e GRPd R Bneature
indleeBeb taBedidwedd C.degrees C and 1 PSIA to distill

the xylene. 30 The resulting product had an anount of
sedinment of 3.6 vor/o. 5 Exanple 4 To a 1 liter
OWrAPS HoEfR efibd, Y (AtASWEIHERRAMG2180iR88IC fforder to
mantI'e and m xer, was added 300 grams of ™ m xed )
remlvenestesanethanol Aodtsoenas ayenese 88 goams 59 Gyoapd bese oit was

j e al ci ym hydr oxi de added.. To the abo o
addoianbE "nsiBh e Aol AL BRI Uy DR 8520 vore.
- th8 @858 oPivaSUhER Peataf tdl1 T@SepFARAC ehd N PRIATD it thuaglene.
- added. The tengerature i ncreased to 44 degrees C. The

o]

Theetasuliingeroducbhad ancameudiefrsasimentei3. 240 eans  of
boric acid was added, 42 grans of nethanol was added
to the reactor which caused the tenperature to

Exdmepiease to 32 degrees C. Over a 2 hour period, the

“Teactor 15 was heated to 127 degrees Cin order to
renove water, nethanol and sone xylene. 80 grans of

T o et g3 Tobtor VGRS B bPe AU £kl g Snd mixer,

- wasadded 408 gramsrofmaixed kylends7soldetr esh€same reaeB8irAS0

aramsepdie (GHOGERVERTds) vesagdy Rl G fnicn
L LehmBlet %er:hﬁél?étﬁfe M0 GRANNSST SElfinkPasidWat brépared in

A _
Wz#1eat| ng mantl e and 25 mxer, was added 300 grans of
Example A)Nvhe added ol he temperatureinsegaseddadtdodegges §y-athe

~of, line (cal¢ciumhydroxide _ - t.h )\ .
refitor B, Coird I TR OGOGHETand PF RRa phRc i A8 fudea.
- 60frawd bPRIcthalsl waRsadd&p &y B ioactoravitie cAised@theadded.

- The tenperature increased to 43 degrees C. The
temperatyre ihinciernecle 32 degrapsyf ebyeta Zipupjiogmihe feactor
SRRSO SFE B P some
Xyl 8Bsgrahts @AGHRES Ebas€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.

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

-14 -
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Over a 2 hour period, the reactor was heated to 127
degrees Cin order to renove water, nethanol and sone
xyl ene. 80 grans of Group | base oil was 35 added to
the reactor and the amount of sedinent was neasured
at 2.8 vol% The reactor was then heated to 170
degrees Cand 1 PSIA to distill the xylene. The
Ey(-g]ﬁ;@éhng product had an anount of sedinent of 4.8
VO anple 6 To a 1 liter glass reactor, vvhich was
equi pped with a heating mantle and 10 m xer,

T S PASHERSR T e i

nﬁb(hiﬁdxas'ﬁnimﬂe%(}{bgmﬂbkhux@j xyleneh sohenit Tathe Me reactor,

5ﬁ5 rana s regcaliu TR RN e Baschmsaed 1 B0y SRR o which

g‘#%@r‘itﬁ@ﬁt t‘émp%tdr@a%@ grias df%%if@ﬁlctébaé gaéjﬁﬂs"p%@éd [

rans of boric acid was ad rans of
Emmmwéb wassackitgb d hedemwrabmettmreahé@ ho éd@&@rﬂe@h@ The

BT et Foaetindf 468EEs GaldEEdRt oo Bhiffudy agded.
42 gr@m@@f niéthBREDNAs WaHBH to RS heastbr aRibsea®sodythene.
rans of Group | base oil was 20 added to the

terrmawreéﬂ inarpase e dhtdasreas & RYRT g HovE Relipd dthgireactor
wég 8\%, (—?& t{? 15*‘ ‘ae o ea{: |ﬁf0r§MO%%oJéW5flﬁ Heﬁ%nol and some

was too 00 neasure. Conpatatl
xﬁdﬂmﬁ@gﬂamg of G’rbapcdmper(ﬁitwa:e afidedpd mmmatunand the amount

ofsdinenhYazTnoaseed al 1.6 vel Yol e aaskir bes Tt belggdo 170
d%eeii?%n&ﬂﬁbsm'&?atétnpgh@’%%h% and ni xer, was added

rans of m xed enes” sol vent. To the sane
reactor, 50 grans of |ine (caI ci um hydr oxi de) was

TSPl i BB 4 85t of BB Sl Wbl <

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 Qra-ms 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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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

Th® é—ﬁﬁ chﬁ&t QYA afmoRel bPSe@mcHi O Bgybes. . The

|tzlnm';un t[rggfg seglanentaat t he e%d of the rea!g/fi on was
48% This anmount of sedinent indicates that the |line
Evvas arely, if at all incorporated in this reaction.

Exanpl e Methanol /linme w- % ratio Sedi nment
at 127 C Final sedinment, wt% 1 1.24 1.8 3.6

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 -



1.24 2.0 3.2 124 0.8 3M 0.83 1.8 3.6 0.62 2.8 4.8

sediment at the end of the reaction was 48%. This amount of sediment

indicates that the lime was barely, if at all incorporated in this reaction.

Table 1
Example Methanolllime wt- | Sediment at 127 | Final sediment, _
% ratio | °C wi-%

1 124 18 36
2 [124 120 3.2
3 1.24 08 36
4 0.83 | 18 136
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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6 O 41 10.4 Conparative Exanple 1 0 40 48 10 This
compari son 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 ecular wei ght al cohol

that, when added to the reaction m xture, yields a 15

that has a decreased anpunt of
WH’gtEgln%ﬁttﬁ%\ﬁk ‘s under stood that although
noAigrbsaisifongrepany ani akaipesearth mbtal bored solforzte be
made without departing fromthe spirit and scope
th'éQ"@B'f'S'"le y such limtations should be inposed as

l\g%ét‘;@t ed in the appended clainms. WHAT IS

(i) at least one of an oil soluble alkyl aromatic sulfonic acid or
alkaline earth alkyl aromatic sulfonate 'salt or mixtures
thereof, wherein the alkyl group of the alkyl aromatic
comprises G16 or greater carbon atoms;

(i) = at least one source of an alkaline earth metal; and

(iiiy  at least one source of boron,
in the presence of a mixture comprising |

(ivy  atleast one hydrocarbon solvent;

(v) at least one low molecular weight alcohol; and

(vi)  from O to less than 10 mole percent, relative 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 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.
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1. A process for preparing an al kaline earth netal

- borated sul fonate conprising: (a) reacting (i) at
| east one of an oil soluble alkyl aromatic sulfonic
acid or alkaline earth alkyl aromatic sulfonate salt
or m xtures thereof, wherein the al kyl group of the
al kyl aromatic conprises Cl6 or greater carbon atons;
(ii) at least one source of an alkaline earth netal;

208 h ey FESHURLR A St iAE 0 PtE. e o
low inpRcakamaightsidoranis a wgnohaydlieakbholne | ow ol ecul ar
wei ght al cohol; and (vi) fromO to |less than 10 nol e

percent, relative to the source of boron, of an

OVET RS ipRsbeasidbcoRlifg fo EIBMA 41VtRerEMURE fow mdIed 08y weight

(b)heating the reaction product of (a) to a
monpbygrir alcoha isbwkeandle distillation tenperatures of
(iv) and (v) to distill (iv), (v) and water of
reaction, wherein no additional water is added in the
pr&CcEBs process aczording tpawe ess obtheqrdcedjng olaihaiwhetein the
wher ei n blhe al kyl aromatic sulfonic acid is a |linear
hydrﬁFW&PBéﬁ %E'Ss’ﬂﬂ?%i c acid. 3. The process
according to claim2 wherein the linear alkyl benzene
sul fonic acid is derived fromthe sul fonation of
al kyThe @socagmiaseording ta anypee gbtheracedipgclaias wherein the

I ; I Eal ., wh inth | kyl
souf S bRl 2 Ae@l AT OB foni c acid -
conprises Cl6 or greater carbon atons.

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

source of boron is boric acid.

9. The process according to any one of the preceding claims wherein the
weight ratio of low molecular weight alcohol to source of alkaiine earth metal is at
least 0.2:1.

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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4. The process according to any one of the preceding
claims, wherei'n the | ow nol ecul ar wei ght al cohol is a
nmonohydri c al cohol . 5. The process accordi ng
to claim4 wherein the | ow nol ecul ar wei ght

nmonohydri c al cohol is methanol. 6. The process
according to any one of the preceding clains wherein
t he hydrocarbon sol vent is xylene. 7. The
process according to any one of the preceding clains
wherein the source of alkaline earth netal is cal cium

hy 44 OXh8@rocess accofding RECIRIN® R SWheRMOIHd alky! tteluany solfienic
of the preceding clainms wherein the source of boron

acidjig afhsanehegcaligyl toluene sulfoniqRgider ocess according to any
one of the preceding clains wherein the weight ratio
of | ow nol ecul ar wei ght al cohol to source of alkaline
eat$.hThepabcdss amicordiagto anyone of the precading Tlaémp, woerein

the {108 H5Pinate ST o988 nls T el iRty o

t he source of boron. 11. A product prepared by

the process according to any one of,tFe_Rrec di n

ol T process ageorcimado SIS WheeidPadhEe Ry Bow of
the Ig'fuelai' ByREGERE 'sﬂﬁorﬁl:%b"%ciﬂrﬁﬂ?{é%' Ib fh®1 ehiksh AsRsRt i C

onrc acid 1s an a tol uene sul fonic acid.
13. The process according to claim 12, wherein the
al kyl toluene sulfonic acid is a linear alkyltoluene

sul foni c aci d. '14. The process according to
claim 12, wherein the alkyl toluene sulfonic acid is
a branched al kyl toluene sulfonic acid. 15.

The process according to any one of the preceding
claims, wherein the alkyl aromatic sulfonic acid is a
pol yal kenyl tol uene sul fonic acid. 16. The
process according to claim 13, wherein the linear

al kyl group of the linear alkyltoluene sulfonic acid
conprises 20 to 24 carbon atons. .
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PROCESS FOR MAKI NG ALKALI NE EARTH METAL BORATED
SULFONATES ABSTRACT OF THE DI SCLOSURE An i nproved
process for preparing an al kaline earth netal borated
sul fonate conprising reacting a m xture of the
follow ng material s(A) (1) at |east one of an oil

sol ubl e sulfonic acid or alkaline earth sulfonate

salt or m xtures thereof 10 (2) at |east one source
of an ?hbéEbgeFﬁﬁr hﬂxﬁﬁbahi.xiﬁ‘iuﬁs}ﬂ&tﬂﬂ o%?)RATED
source of boron, in a mxture
conprising (4) at |east one hydrocar bon sol vent; and
(5) at |east one | ow nol ecul ar wei ght al cohol; and
(6) fromO to Iess,than 10 m)Ie ercent

the source of 8 26142
than the source of boron and (B) heatl ng t he

reacti on 15 product of (A) to a tenperature above the

Arfiinsprolbaprocedseiop 9r@;ta11rlgSawfalKadaheamiﬂ( Gietaldatated gulfonate
(4), (5) and water of ac Lo (28 ;i\gjd i opal

comirising E2aciag @ Wtwee«){ﬁ@c@ewmg matenals(A] (1) at feastdne of

an oil soluble sulfonic acid or alkaline earth sulfonate salt or mixtures thereof

(2) at least one source of an alkaline earth metal; and (3) at least one source
of boron, in the presence of a mixture of comprising (4) at least one

hyd réca-rbon- solveht" and (5) at least one fow molecular weight alcohol; and
(6) from O fo less than 10 mole percent relative to the source of boron, of an
overbasing acid, other than the source of boron; and (B) heatlng the reaction
product of (A to a temperature above the distiliation temperatures of (4) and
(5) to distill (4), (5) and water of reactidn, wherein no additional water is added

in the process.
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