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A PROCESS FGQ THE PRCDUCTI ON /Q: ' LUBRI CATI NG O L
ADDI TI VE CONCENTRATE -, , The present invention relates to a process
for the production ~of /" and conpositions conprising, lubricating oi
additive concentrates containing al kaline earth netal 6953(2)
hydrocar byl -substituted - salts of acids and thelr_sulphurigaif
derivatives. 5 In the internal conbustion engine, by-products from
t he conbustion chanber often blow by the piston and adm x with the
lubricating oil.” Many of these by-products formacidic materials

Wi thin the lubricating oil. Compounds general ly enpl oyed to
neutralise the acidic materials 10 and di sperse sludge within the

| ubricating oil are the netal hydr ocar byl - substi tut ed phenat es,

sal i cyl ates, napht henates and sul phonat es and sul phuri sed derivatives
t hereof, wherein the netal ~is an al kaline earth nmetal such as cal cium
magnesi um barium or strontium Both nornal, | ow based and over based
al kaline earth 15 netal hydrocarbyl -substituted phenates, salicyl ates,
napht henat es and sul phonat es and sul phtri sed derivatives thereof, have
been enpl oyed. The term "overbased" is used to describe those

al kal i ne earth netal hydrocarb I-substltuted saltsrin which the ratio
of the nunber of equi val ¢EBOCES HRa 2 Fetal noiety to the

20 nunber of equival ents of mimmmmsrrmlcaMDngrm RATEN one, and is
usual ly greater than 1.2 and nay be -as high as 4.5 or greater. In

contrast, the equivalent ratio of alkaline earth netal noiety-to aci d
nmoi ety ien " nornal " alffhelpreeemarinemtdionl reéhptiem dar d\iroseds tfior uthed productien t s

is one, ‘and in " va Qiaeﬁ aaléi%ngSc4m$§§s£,¢ganh;y}@cml; USs1 bB8iRe
over based materi a usua cont al ns greater than 20% i n excess of '
concentrates containing alkaline earth metal hydrocarbyl~substituted

salts of acids and their sulphurised derivatives.

5 In the internal combustion engine, by~-products from the
combustion chamber 6ften.blow by the piston and admix with the
lubricating oil. Many of these by-products form acidic materials
within the lubricating oil.

Compounds generally employed to neutralise the acidic materials

10 and disperse sludge within the lubricating oil are the metal
hydrocarbyl-substituted phenates, salicylates, naphthenates and
sulphonates and éulphurised derivatives thereof, wherein the metal
is an alkaline earth metal such as caicium, magnesium, barium or

. strontium. Both normal, low based and overbased alkaline earth

- 15 metal hydrocarbyl-substituted phenates, salicylates, naphthenates
and sulphonates and sulphurised derivatives thereof, have been
employed. The term "overbased"” is used to describe those alkaline
earth metal hydrocarbyl-sqbstituted salts in which the ratio of the
number of equivalents of the alkaline earth metal moiety to the

20 number of equivalents of the acid moiety is greater than one, and is
usually greater than 1.2 and may be as high as 4.5 or greater. 1In
contrast, the equivalent ratioc of alkaline earth metal moiety to
acid moiety in "normal" alkaline eérth metal hydrocarbyl-substituted
salts is one, and in.“low based" salts is legs than one. Thus, the

25 overbased ﬁéterial usually contains greater than 20% in excess of

, .
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2 the alkaline earth netal present in the correspondi ng nornal
material. For this reason overbased al kaline earth netal
hydr ocar byl -substituted salts have a greater capability for
neutralising acidic matter than do the corgpesponding normal al kaline 5
earth netal hydrocarbyl-substituted salts, though not necessarily an

I ncreased detergency power. It .is with the normal or-|ow based salts
that the present invention is concerned. The pri or art teaches
many net hods for preparing nornmal or based

net a
hydr ocar byl - substhe (RIEal e F%’thd‘}%t%lué’ﬁeﬁfé‘f‘h{fbl the °°d'6ﬁiﬁ°|“§‘é§3 Pe58tt ng a
hydr ocar byl - subshiatetiad. adod, thxa FduBopr &aabesed alkdlinabsamnhenatfalsul phur,

| ubricating ol | ng{(%xl[g% a{ylt-¥9§ geé Isgééls have aeg?éat%l e@%a{%@iﬁt}(} ?%’)ft he

al kal i ne earth | owed by
a heading distil hammlﬁnz ﬂemjvematterut#a@aéP etdlehmrexmndenemmehda)lkahme

filtration. 45 garen RBENOK ?dro%uw;mass@ﬁwéd 3208 hebldh a6t deceddhrily an

salicylic acids - are relatively expensive mat erials. W have found that
normal or | dBrERased dpEPERPSH ROWRIvi i‘rﬂ?‘&?)eﬂ"’p@?’F"&lnﬁﬁc@wr Bagpd: when
a proporti ogadfs khet pheNpesent Linpbitich ﬁi:lcdﬁcefiﬁﬁht hem ¢ acids and

salicyclic acids useq.,in the pre arctlon nof'n a.g’ds lal _or | 'xecé,mgfor

sul phuri sed or sul phUPer 8T <A §e 7P BN BY de?l ﬁ anpunt s o

certai n conpar at ilvetbaseth owsel hydrb@a@lylcsmw@t@ﬂ shditsyatdneesuch methdder eof .
Moreover, t hQO af QBmSQSl Mc@?xﬁeq ﬂ%r%(:gﬁ;}tlssﬁ@ﬁib@ted ac::uiDr Qg%dpf&eice

simlar manner using a pre-fornmed salt as proportion the starting
material . 25 or n&%é’foF“’cﬁ*’QémJé‘bfé?‘!ﬂkﬁl‘?jé'af:l"lﬁa} r?‘yf’ﬁ%x’;ﬂeoélh‘bt’inon of
al kal i ne earth nagaivdigde Q&Qﬁb)ﬂf— shd dikhlimde 50N fetdl MOietye¥é the acikhus,

US- A-4, 328,111 di s Iose a re duc

conpri sing an ové‘r°g§tsve8 if’ g)u% hg‘ﬁ'ﬁ@e éﬁ%‘{ié'g cg’rsaflauﬁ{‘xftﬂnggmve
thereof, with ammlreamﬂphmrrdsy?GGrrpommung) angafnlctrsﬂioncar boxylic acids
conprising apgut 1 thh%QQiE lQPph%ﬂip%iﬁé Bﬂ{he%@c acid O:Ixﬁagéﬂc%i@%%éc

aci d anhydride conprising about t'o about carbon atons, or
m xture thereof. ameweaidtively F@@Fé’t’%d‘aﬁﬁ‘é‘t“ﬁot We have, fpund §hnk é‘°€‘&?b0x‘yl iC

aci ds or anhydri des ®dsefi a@ﬁérresnﬁshawmg 1mprovbleerQf&dah€e We@PEt twhes #f the
I‘bg.::JLt l:cn)?rpgﬁlnfj W%%Eg{%goéc?édttee phenols, ts&i n&c ac dg,r %fa;e)ﬁﬁlen?cta%xagaacr}d the
salicyclic acids used in the preparation of individual or mixed,
20 sulphurised or sulphur-free salts is replaced by defined amounts of
certain comparatively cheaper carboxylic acids or derivatives
- thereof. Moreover, the aforesaid low based detergents may be
produced in asimilar manner using a pre-formed salt as a proportion
of the starting material.
25 The use of organic carfoxylic acids in the production of
alkaline earth metal hydrocarbyl-substituted salts is not new.
Thus, US-A-4,328,111 discloses the reaction product of a basic
compound comprising an overbased metal sulphonate, phenate, or
mixtures, thereof, with acidic compoﬁnds comprising organic
30 carboxylic acids comprising about 1 to about 100 carbon atoms or an
organic carboxylic acid anhydride comprising about 4 to about 100
carbon atoms, or a mixture thereof. However, it is stated that not
all organic carboxylic acids or anhydrides or mixtures thereof
imprové the properties of the resulting salt. Generally, it is

35 stated to be preferable to react the basic compound with the acidic
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3 conpound after overbasing is conplete, though it is possible to
react the acidic conmpound with internedi ate overbased nmaterials.

Nevert hel ess, the acidic conpound is always reacted with an over based
basi ¢ conmpound. 5 US- A- 3, 055, 828 di scl oses a nethod of form ng

nmet al . conpl ex-cont ai ni ng concentrates conprising heating a netal
carboxyl ate, a basic reacting inorganic nmetal conpound in a

| ubricating oil in the presence of a dispersant at a tenperature

ranging from325 to 550[err%F bl owi ng with an oxygen-contaj nin gas 10
during said heati rfgmpepndgat ‘?Fe°§'tﬂf?"1‘é?%rhs ‘E?S“péf’?%'c hofegty Hh ok PP%‘H gp to

t he carboxyl ate andate tvhet atidia €snpotnd WAtR ImdBimddiate oredbayedr pateirials.
nmetal carboxyl ate nd th di sggrse% roduct S ofstaQe decrongﬁes‘{ gvi.ﬁpa%f

netal carboxyl at e. Xf %I Bf% 37| FH8° EPmE Y 17 SIEPET S5 At ViR net al
conpound shoul d atovlee‘aaedb‘eaqucesmound\ an anmount in excess of 15 the

stoi chi omet i g quant | tyecRERteAY! el o eée%quiﬁ\fegti&{ pmid;sus fHobédd e8P )

saponification of the car | c aC| oun oth mat eri a
present. GCenerall 3P1’°§Hﬁ}ﬁt‘s° fa A‘L""Tié‘aé%n%lﬁbhtaddit1Vf0°?f§’r°éé¥ﬂ“°aﬁ€lmh process

particularly wt hld}mbhﬁel’saﬂgﬂ;t(iﬁgfd’toa’l&&tba dPeraturper cent i n excess are
said to be applicable. In this Hp ﬁl respect at

ast
di sclosure differs frofHPRBSH (4 8?? (FERPe °’ér§d‘18 é ‘ﬁeétig?'hive
Accordingly the prieesdt,i sabhtcoppoyprdobe tigs (&) pr bmafwl-shbstituted phenol,

production of ,g | ugn Cé‘t iyafold c#b{f‘dgibtsii’ﬁxtggr%ﬁgh&ﬁtce aldl Clos pryogess

conpri ses reactl ng a va e enperature onponent- (A) at | east
one conpound or SLHYSHB‘H@QH st ititegesalicylicapihf °rs%15i"d gonmpound bei ng

(i I) ﬁ hydr oca(rjbyl( _@a)bs&aztwtleshhaah@f@ed nTphtnﬁAﬂtc) a@tdl)édr o::ar byl - substi t ut ed
sul phonic acid, (iii) a ydrocar - sti ed_salicgylic ac

() e P hydr ocar by Fempgett 1) o ALt AT adrd o 8er T 2 Siggl g apdipson
(B) a cal ci um baseomdiedl pautékityi of additigne addntemmediate pofntisndarigutiad ity
of additions gty i nferppgi ate points .during the reacti on,

conmponent (C) ‘at |'east ofe compound which is (i) water, (ii)

pol yhydri c al cohol havfemporerty () cal Beast o8acomppRnd which is @9 wate,ef}]) or

Cerr]) glycol, (ipiyBydFic afconed) ning0l to( ¥)ca®bbARom®) (iii) a di-
(C3 or C4) glycol, (iv) a tri~-(C9-C4;) glycol, (v) a mono- or
poly-alkylene glycol alkyl ether of the formula (I)
20 R(OR1),0R2 (1)
wherein R is a C; to Cg alkyl group, Rl is an alkylene group, R? is
hydrogen or a Cy to Cg alkyl group and x is an integer from 1L to 6,
(vi) a C; to Cyp monohydric alcohol, (vii) a C; to Cyg ketone,
(viii) a C; to Cjp carboxylic acid ester, or (ix) a Cj; to Cyqg ether,
25 component (D) a lubricating oil,
component (E) at least one coﬁpound which is (i) a carboxylic
acid or an acid anhydride, acid chloride or ester thereof, said acid
having the formula (II)
R3 — CH — COOH (11)
30 4
wherein R3 is a Cio to C94 alkyl or alkenyl group and R% is
hydrogen, a C; to C, alkyl group or a CH9COOH group, or (ii) a di-
or poly-carboxylic acid containing from 36 to 100 carbon atoms or an
acid anhydride, acid chloride or ester thereof, in an amount up to

35 60% by weight of the total weight of component (A) and component
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4 ! pol y- al kyl ene gl ycol alkyl ether of the forrmula (1)

RIORerr])[err]OR[err] (n wherein Ris a CJerr] to
Cerr] alkyl group, Rerr] is an alkylene group, Rerr] is hydr ogen or
a Cerr] to (Jerr] alkyl group and x is an imgeger fromlto 6, 5 (vi) a

Cerr] to (Jerr] nonohydric al cohol, (vii) a ketone having up to 20
carbon atons, (viii) a carboxylic acid ester having up to 10 carbon
atons, or (ix) an ether having up to 20 car bon at ons, conponent

(D) a lubricating d};!af s#id, goral wE ?gf fs@enftrgﬂs§né %oﬁgo/ﬂe@é \rﬂ@ Q’Qin that

based on the wei ght e conce t one conp
(i) a carboxylic required tersaa:ﬁsém% autHval enfe ragig efmﬁwtt 6B) &t er

t hereof, said acid compon&ﬁvkﬂg dils édﬂ:’b%@rﬁ: (ﬂ )of not greater than one.
[err] (rn) wge elnng g % 4 err] alké
al kenyl group and R4 |sc°mp°”e’ffy Adgth 2 bydep ‘?‘F‘]ylt'%“ &F t]edaP °1gr%ﬁﬁh

CH err] COOH gr ®up, &Wid(isalidylic acid ormamhyicaabmmyl mixtaces tmeaéaa ni g

from36 to 100 carbo %é)ﬁ%f 8Jécﬂaort10n ofat(i\ afag%dréo(?ngbnetﬁ:l gAg bis)/e \Xé?%ﬁ:ted

ester thereof, the “a dnent
of the total weightbywof pre-fowﬂpsablntof( &)y afidtheopfreantt icBpd arddd, troefierably

wei ght of conponent, Qélmm saftld @gm@emnenefamlaesmst Badso-equie %A f Be

satisfy an equi val ent rat] o conponent (B) to conponent pl us
conponent (E) of notulghesised- Altefmﬁva%cownent (4) gyhsenerise(a) is a

hydr ocar byl - subgt i tAne@uidiRROsed suwmaay&r salt, aﬁada. ssa&decuklﬁuaﬁwl, @br
napt heni c acid or m xt ures .there t he

rt
acid as conponent (F"REY BEFH a?:"é]d’h“r’ a- gy “5 "é°°f’§?%r§’§p§‘élall SBIPRRY of

t he af orenenti oned MadSc;e preferably a calciumsalt. The

af orenenti oned aci ds a”%@ﬁagé?&&%hﬁ%&%ﬁgent %lﬂ B 55 tfg,;egr natively
u

conponent (A) may conprise salt, and a

non- s uri sed aci
source of sul phur, 4W°°arbyle§<‘é??ﬁli‘é“"@|deﬁﬁﬁtsafm‘b&Fb‘?ﬁuandé@éFmﬂ}Phhﬁ?GHal i de

or a sul phur 15 ddd1dbheifres may containlB§ tféygis)ﬁﬂiﬂi@tismbbﬁ URidhs Of EkBfples

af orerent  oned 35yt 0691 Oyl Y5 U] 0988 iy PafEliSS RO LESHL mewyn,

cyclohexyl, octyl, isooctyl, decyl, tridecyl, hexadecyl, eicosyl and
tricosyl, radicals derived from the polymerisation of both terminal
and internal olefins, for example ethene, propene, l-butene,

20 isobutene, l-hexene, l-octene, 2-butene, 2-pentene, 3-pentene and 4-
octene. Preferably the hydrocarbyl substituent is one derived from
a monoolefin, more preferably from a monoolefin which is either
propene, l-butene or isobutene.

Component (B) is a calcium base. The calcium may be added for

25 example in the form of quick lime (Ca0) or in the form of slaked
lime (Ca(OH)9).
Component (B) may be added in whole to the initial reactants, or in
part to the initial reactants and the remainder in one or more
portions at a subsequent stage or stages in the process. It is

30 preferred that component (B) is added in a single addition.

As component (C) there may be used one or more polar organic
compounds or water, or mixtures thereof; preferably a polar organic
compound. '

Suitable compounds having the formula (I) include the

35 monomethyl or dimethyl ethers of (a) ethylene glycol, (b) diethylene
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%
derivatives may contain up to 125 aliphatic carbon atons. Exanples of
sui tabl e substituents include al kyl radicals, for exanple hexyl,
cycl ohexyl, octyl, isooctyl, decyl, tridecyl, hexadecyl, eicosyl and
tricosyl, radicals derived fromthe polynerisation of both termnal 5
and internal olefins, for exanple ethene, propene, 1-butene,
| sobut ene, 1-hexene, 1l-octene, 2-butene, %entene, 3-pentene and 4-

octene. Preferably the hydrocarbyl substituent is one derived from a
nonool efin, nore preferably froma nonoolefin which is either pr opene,
1- butene or isobutene. 10 Conponent (B) is a cal ciumbase. The

cal ci um may be adglet¢ofor(c) triethyhanecelyeolher fg)ntesmragthydrne igtgceCaOt or in

the form of sl akeparticuliﬂﬁes&{é%%&po&ammﬂlahyi ) Dﬁ:\blbe added i n whol e
to the initial react ants,

| othe|n|t| reaé:tantsadth
remai nder in WC&CWBF@C&@PW ongi’é*t“rﬁ’ sifb§é¥ﬁ?énfq§°t’§g% dfl"’ﬁ‘f]éggp ifpd
the 15 process. glj&olsanapr eisy rbedeutphayed:orrpmnh g1igrol setadderf Eornulai (M) e

addi tion. 1SS cfz,&..p@ntt pgediard of .erbmaz;,ebﬁgmn
organic corrpou d§ of or ur st REF 60 . pre er abl

or gani c conpbear¢wiply an inoraa&n mab#@.cémwnwmmmuwmmpmm| ang |a)
i ncl ude the et ! ¢ rtodbgetézyhmeytlherafcﬁf £cD) eRldpibencdbyial. (dhe
di et hyl ene gl ycoI é‘b riet yI ene col aor (d) tetraethyl ene glycol.
A par ti cul ar PYL¥hIAF Iaéc‘&*t?rbﬂ%&“r"%al’rwth?leim’g? Jctfbydric dlcohol,” for

]g CH elr r] ?C;—l[ err] C&ﬁﬂm}aO&ﬂl[yeéﬁe] thlf,vclacnr boHrophledel gBgccaf, o )&Cﬁi‘it@ﬂb&f %1eéhol,
ormula (I) a 2 col s S | yed |n a |, et her of
formula (1) 1§ g?r eg olgl%s%(?ghpgf n?ie?g% N C‘s) Lrerre %‘ggﬁ% E
conbi nati on ﬂtwrowrlelhz ghysaior tmiteihAIChden Cﬁérglexahmae wﬁmyhlnrhe

chloride, and a rlethkgw gl&coq qx‘(}rf@]:agl‘} g@"c"ollpon%@(:b@yl:.é céﬁﬁéfi’eti@fene

exanpl e acetic acid ric Sui be elther

di hydric al cohol , 8f¥fol3pr meghy iéllé‘tqgryl E‘?PelgPWolincﬁmBFWPéﬁﬁtﬁl ?‘E‘tﬁ’Pl‘“E)r

aI tri Ihydri c a! coglehlobnde a,fdoagwgarrp%ﬁ 9l ycer ol . The ?I (Cferr] or (err] %)
col may sujta I pr.o en e trj err

gl gcol ma§ suH abl § b2:°mp°ne“gr&ét’p§1‘%r?§ ‘8 %‘égfmy et é:lla'b‘{ %P H%Jneémfg%ent

(O is either ethylestwl, a Cigtyl ketome! hay/IC; dtqyiCyg clarbbkse ikasdigh estrer or a

combi nation with éE”TPJ“cg@ et%gr wh(ih.{xq{dydﬁe aﬂqpﬁlgtqtc', Qlﬁ%ijic or aromatic.

Examples are methanol, acetone, 2-ethyl hexanol, cyclohexanol,

cyclohexanone, benzyl alcohol, ethyl acetate and acetophenone,
20 preferably 2-ethyl hexanol. In the preferred method of producing
. the concentrate of the preseant invention, there may be used in
combination (i) component (C) as defined above and (ii) a solvent.
As the solvent (ii) there may suitably be used an inert
hydrocarbon, which may be aliphatic or aromatic. Examples of
25 suitable solvents (ii) include toluene, xylene, naphtha and
aliphatic paraffins, for example hexane, and cycloaliphatic
paraffins.
A particularly preferred combination of (i) and (ii) is
methanol and toluene. An advantage of using a combination of (i)
-~ 30 and (ii) is that the use of ethyiene glycol can be avoided.
Residual ethylene glycol in the lubricating oil additive may result
in corrosion of an engine in which the concentrate is used.
Component (D) is a lubricating oil. The lubricating oil is
suitably an animal, vegetable or mineral oil. Suitably the
35 lubricating oil is a petroleum-derived lubricating oil, such as a
-
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Coimponent (C), may also suitably be a (Jerr] to (Jerr] nonohydric
al cohol, a ketone having up to 20 carbon atons, a carboxylic acid

ester having up to 10 carbon atons or an ether having up to 20 car bon
atons which nmay be aliphatic,alicyclic or aromatic. Exanples 5 are

met hanol , acetone, 2-ethyl hexanol, cycl ohexanol, cycl ohexanone, benzyl
al cohol, ethyl acetate and acet ophenone, preferably 2-ethyl hexanol .
In the preferred nethod of producing t he concentrate of t he present
i nvention, there may be used in conbination (i) conponent (C) as

defi ned above and (ii1) a solvent. 10 As the sol vent éll) t here may
suitably be usednezphthapiq base, payaffdagbarenor iHien hasp ol -al PPITARE deytral

aromatic. Exanpl 6§1sofare part%ultaaeb} esuaehwmt SAJ(ﬂekhaﬂl%thnsOimmeatmgI@ﬂe
napht ha and " aliphatic Rara | NS or e h

ane
cycloal i phatic ma¥y bﬁaf‘a?"i”lt gtic) dubr 1""‘tingA°fb§‘rt ISBHI‘%;{ yﬁl’gf'éjr"r dgpricating
conbi nation of (bjifindcldde) symthetic eaebhdmublicutdng clilenevhidh cidsairtcdgde of

usi ng a conbj naI| on. of _( a | t hat efhyl ene gl ycol
can be avoi d% tes LeRE ST ‘)ﬁuafs edt1 Q%.&(_]]. LJ aﬁe hﬁ O%ﬁq Péﬁrcggat%nﬁg oi |
additive may res uti—decyladmaw rogsniameti&ahymanboq Aubpicaing@itandentrate

is used. 20 ﬂfﬁk &Q)yihéb\ﬁehé@rahﬁaédlﬁgafﬁﬂa oleigs! Uhl"hbcatl ng oil
i's swtably an ani mal, vegétable or mnera . Suitably

| ubricating oil #Sb‘é"cﬁéf?&)l°ébrf¥adel‘?’xféal¥ FSPPELRS AEPDiP, e J0R: é‘a’eﬁerably
napht heni ¢ base, spéi abf ta masebyowemmedfhaﬁeeandentﬁcﬂevent neut r al oils

are particularly suitable. rnatiyel heI ti Ol 5 a
synt hetic | ugéi cati ng°BpPne ntS adl eeit%%t(ﬁét P aIrlg rf@at Q‘%‘d o gormufmh??
i ncl ude synt het i ore6tigr al dibsr pcatdlngarchoksliq/\mtm centsiminslﬁma 36 to Hlesters

such as di-octyl .g &atag ndl! opcﬂhc%gﬂﬁﬁﬁdandan acid tcf:loﬂ@@%@@bp@:t &f O)

pol ymeric hydrocarbo r| cating oi | exanple liqu
pol yi sobut enes ané b’cﬂ)y ADRAE S (B, thifke 1802 carhemyldst 1“?1‘& B‘?‘Tmﬁa‘?‘e

]lc»“ E ﬁbl y conpri S?Oi’lﬁlﬁ.@ t01) 0r9&oachd inbydbidy, acidt {:\lﬁﬂi‘h&? drOe ¥ tiiél/reWEi. gh;
0 e concentra S, € a car i ¢ aci
of formula (I11£’ Prefe“(‘}}y (‘} i }8 arggng’iﬁncbé‘iz?&g lb&fyf‘ﬁ%engé &F°EBht %( Ffr om
36 to 100 cachin oft tomuler (IdN awd dhosehybereda, R‘arisahyd'oehhmmdd cils a

est er goI h((3 1) 35 ¢,9"ed h); motS SR¥aF&iy(E)g £hes, hﬁb@an@ﬁw%m Graf d

formula (I11) or Xwaeplieg ahifpdretle safyrated carberylde acdderof ﬁeF%P (1)
Preferably R3 is jgaieHabeapeiegdialriy| rdiriatdcgnydlnitoe!p stPaefcsr ifktearic,aci ds

of formula (lzb) aarrgcl:&ibﬁg,e t‘ﬂ%ﬁf& rlmg[ leirgnl)cersichXc{ %ger!ExaaggltBsB oif suaitable
. unsaturated acids of formula (II) include lauroleic, myristoleic,
palmitoleic, oleic, gadoleic, erucic, ricinoleic, linoleic and
linolenic acids. Mixtures of acids may also be emplofed, for
example rape top fatty acids. Particularly suitable mixtures of
25 acids are those commercial grades containing a range of acids,
including both saturated and unsaturated acids. Such mixtures may
be obtained synthetically or may be derived from
natural products, for example tall, cotton, ground nut, coconut,
linseed, palm_kernel,olive, corn, palm, castor, soyabean, sunflower,
30 herring and sardine oils and tallow. Sulphurised acids and acid
mixtures may also be employed. Instead of, or in addition to, the
carboxylic acid there may be used the acid anhydride, the acid
chloride or the ester derivatives of the acid, preferably the acid
anhydride. It is preferred however to use a carboxylic acid or a

35 mixture of carboxylic acids. .A preferred carboxylic acid of formula
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Clerf]to (Jerr], nore preferably CJerr] to CJerr] unbranched al kyl group. 5
Exanpl es of suitable saturated carboxylic acids of fornmula (I1)
i nclude capric, lauric, nyristic, palmtic, stearic, isostearic,
arachidi c, behenic and lignoceric acids. Exanples of suitable
unsaturated acids of formula (11) include laufoleic, nyristoleic,
palmtoleic, oleic, gadoleic, erucic, ricinoleic, linoleic and 10
linolenic acids. M xtures of acids may al so be errpl oyed, for exanpl e
rape top fatty acids Particularly suitable mxtures of acids are
t hose conmer ci al ﬁ&gs cont aini n%t?a range of acids, i ncl udi ng both
saturated and unsattat 2 58PS 2SHfeh mi xtures may ‘. be.obt ai ned
synthetically or may beImkteadexd,foorinlbddditiat thoakihr cdupsnent {@F) waawpl 6ii) a
tall, cotton, groufig nut p fiyfml&ync acyd c%ﬁemmpgér@hkﬁ U561 1% EFbonCREShs or

pal rn castor, soyabean, rrin sardine oils and

tal |l ow. Sul phur| secRm@eFih sahvTidpd acid chjoride é’é’ paieraterd vpeivenshesred:

Instead of, or §n asidisbiiyt 8 dche anhydrﬁ'fbr bﬂé@sé'otil @b did pesferamyy e used
the acid anhydrlde t.he acid 20 hIor| ér derivati,ves ﬁg’e‘p
a

acid, preferably t HePLydpeputene sygRinge; gal i I°tr ?sp° TLAORPERP ABORNPAF T8V
car boxyl ic acid or a Compdhnaiti(®) ofs uaéd)woykepiaaeldsarolkqmei & fr eclnponent (A)

carboxylic acid of [OUIMAcrasen ChidelaTnPiBhAF ol devaseg sarps 1L05\AREe i

or in addition to
pol ycar boxyl i ¢ aci dsmmmrtnif fequhva@nt orardo Qﬁar(BbrFOatb)msom“ greatey thdng

anhydri de, aci gechl pri ds & e@ftbeyr wdfgutvaélasap&mrce@b can be PépfRballyy an
aci d anhydri de t her eof s preferab i sobut ene succinic

0
acid or a polyi sobu‘f%‘??@n%‘tfcér?k Gt A F‘Eiethe present inx@ﬁ'rﬁ?&nent (E) is used

to replace a proporti onswitatbmyrpmae&bnc(eﬁkra& may rha@@l‘l!:@lﬂédf&fieﬁ nRREPFédSafgL00°C
normal or | ow based ﬁs Its
S

i e t Qi C equi val ent
ratio of (B) to (A) eﬁ%tthgaf'efa g%‘né’ eferam{ elﬁs ‘f gg%g ﬁyt gﬂorﬁtpre erably

conmponent (A) can béeszsephacéaobsﬁt conponent (E) according to the
present inventiqa. Preferaﬁw ttﬂ@'yeafcﬁlfo&qgcéﬂr é‘é%u’i!ﬁ% *aax x%s¥ﬁée09§' ty

neasured at 100[err]C 35 I'ess t han m“r[err] Slerr] (c preferably
| ess t han 750rnﬂjerrf?ﬂﬂ§ﬁ??t 662*) ﬁs component {G) there may be used i) an inorganic

2o 52 ey e S i, e
(F). Astcélrrpogent Eﬁﬁm“?‘hé?lemﬁﬁzée %gtg%iﬂtgffegﬁpﬁé? gri m:fm:tﬁgﬁggfilvﬂ%i:
may suitably be e| c,aalymindgewr am alimbitieugriih @e eratiy palium
Suitably the mefql ?\tan&fs tbfe R .?Jidga+g PeFBelE SuitatikhioiddE Tht{lae

or an al kal i ne eart et a cium
hydrogen chlor1de, ca cium chloride, ammonium chloride, aluminium

chloride and zinc chloride, preferably calcium chloride.
Alternatively, component (G) may be (ii) an ammonium alkanoate or a
mono~, di-, tri- or tetra-alkyl ammonium formate or alkanoate,

25 preferably an ammonium alkanoate, more preferably ammonium acetate.

Mixtures of (i) and (ii) may be used. However, when component
(G) is (ii) above, component (F) is not an acid chloride.

Suitably the amount of component (G) employed may be up to 2.0%
by weight based on the weight of the concentrate.

30 Typically, the amount of component (¥) incorporated is 10% to
35%, more preferably 12 to 20%, for example about 16% by weight
based on the weight of the concentrate.

Suitably the amount of total alkaline earth metal present in
the concentrate is 10 to 20% by weight based on the weight of the

35 concentrate.

——

This Sheet Has B 7

i Illl



t ke halides, the chloride is preferred. Suitable.chlorides include

hydr ogen chl ori de, cal cium chloride, amoni um chl oride, al um nium

chloride and zinc chloride, preferably calciumchloride. 10 Alternatively,
conponent (F) rmay be (ii) an ammoni um al kanoate or a nono-, di-, tri-
or tetra-alkyl ammonium formate or al kanoaje, preferably an amoni um
al kanoate, nore preferably amoni um acet at e. M xtures of (i) and
(ii) may be used. However, when conponent (F) is (ii) above, conponent
(E) is not an acid chloride. 15 Sui tably the anount of corrponent (F)
enpl oyed may be up to 2.0% by wei ght based on the V\Blght of the
concentrate. The p}fkakine) ﬁar%@e%ﬁbamr oGerRITpBhRiEIYad) SpHc PRt ed
is 10%to 3&4d Iimrtﬂxepfﬁfdir ﬁfﬂdﬁcﬁﬁndﬁb&%hiﬂl’suﬂ?mﬁfmbeﬂ aout 16% by

wei ght based on { concent Suitably the
anount of total BSIkAFTH muré%? P rreeé'lﬂpfré‘smén r]'lpim lsedt hghgﬁenctgﬁ rate is 10

to 20% by wei ghtsiipbudised, t sidpher glay bd prhsent inctheceonceatrate in an amounthe

al kal'ine eard h ngf alrofyOr8Ce% b?S!reﬁliQSi} tf%adx 32Ld ﬁnd,f YVeight ba@éd $ni fnd he
final product may be either sulphurised or non- sul phuri sed, preferably

non- sul phuri sed. Veigh&ref tthéfmcent’élté sul phur| sed, sul phur nmay be present

in the concentrate i PhéladditiondBPWHrbed dibRiael ﬁcbﬁ%mﬂf,ef:ﬁd’u%m ye figom 1. 5
to 3% by wei ght based 0 e_concentr

t he [ of The
addi ti on of car bBYF=4rESY f82t sitofjfi'lvﬁ\’ﬁag;éﬁdho cpgPon gio%d ep’r N aa i d i SR
is not added. | fpoufelveblydiaddediafter steeaiidition of compopmeraf €BRbl y added after

the addi tiong! coMaRENiarbh gioxide may belRfadiiR YAk dF ks iy gdded I

the formof a gas or retera orm of a gas.
gaseous formit Aedid, Prefﬁiﬂ]dbw ‘B’é S?Wftﬁrgéagh Inhgagesus tfosm %ﬁ i@PEire 35

Suitably carbon gifpabie uenbaovﬁpmmcmga Ky %H&}ioh&nﬁt&ﬁ@.ﬂt in
9 t he conce e from5 to

rgt[atca1 1% 3l %lnth%g% p
pref erably from SH¥3PiTses Fhte BRsB S L EQER §RY Rt pf?‘Féent in
concentrate. the concentSatt gl gn tdmeunedat tion reﬁgac m‘mrﬁenb 20, Aprefefrkblyand
al so the 5 15 aE?oQJ‘gt {:ers? %f%?%&g( %Lﬁéd“%k &Ee\’ h%a 't‘i‘xg Odflceh{ Qe 15 1O
200, prefera 0O to I50ferr ou e eratures ®¢hosen
for various st agé’seﬁﬁratbhﬁ the B8N of ‘m?ycmqefnéra‘ief ’-Ele@'flqﬂe@ toTARO.pressure
may be atnospheri c, %uMmsa@&b&abnSW%aﬁmebemgc (E) and also Y8
concentrate may be recovered by copventional neans
carbonation reaction if any) may be carried out from 15 to 200,
preferably 60 to 150°C, though the actual temperatures chosen for
20 various stages of the reaction may differ if desired. The pressure
may be atmospheric, subatmospheric or superatmospheric.
The concentrate may be recovered by conventional means; for
exampie by distillative stripping of component (C), or the solvent
(if any). . '
25 Finally, it is preferred to filter the concentrate
so-obtained.
Alternatively, the concentrate can be centrifuged.
A final aspect of the present invention provides a finished
lubricating oil composition which composition comprises a
30 lubricating o0il and a lubricating oil additive éoncentrate prepared
as hereinbefore described,
The finished lubricating oil composition may also contain
effective amounts of one or more other types of conventional
lubricating oil additives, for example viscosity index improvers,

35 anti-wear agents, antioxidants, dispersants, rust inhibitors,
“_“‘—-———~—_ﬁh__ﬁ
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10Y exanple by-distillative stripping of conponent (C), or the solvent

(i f any). Finally, it is preferred to filter the concentrate

So- obt ai ned. Al ternatively, the concentrate can be centrifuged. 15
A final aspect of the present invention provides a finished

| ubricating oil conposition which conpositgon conprises a | ubri cating
oil and a lubricating oil additive concentrate prepared as

her ei nbef ore descri bed, The finished lubricating oil conposition
may al so contain 20 effective ambunts of one or nore other types of
conventi onal Iuerca ng oil additives, for exa viscosity index

i nprovers, ARl éﬁ‘b‘gﬁfgn SanPT e qhikes Vil g ysgﬁt’sxf“?’ﬁ%’fa%ed into

i nhi bitors, tq@oﬂtniamedtluhfpctnwnanaii campdshe1du hethemhuthdtmy dxe through

Lllr‘fggltolo;agredtLpgﬂmghné?ﬁmﬂﬁlidy“bf%@ L&Wah%?ﬁéengo Jos 1 EQJIDOSI L1 On el ther

e I'nternedl ac the concentrate conposition.
In addition to theirIysddisiondge ttiheds lstr a$ rpdd i pivest fon inegrporation into

| ubricating si | cqmpﬁ&lleglsout BSupRd 8t {dnk e mnsmtt&aé &onebdtlates ofpresent
invention may also find application as fuel . additives,

invention will nthf BESHSRFt HERE{R, B8Y AL80 Hipd aprkisatien gs %‘eltf‘f@iltéﬁsow ng
Exanples. In all thehiavplitdentwialt eswnbe TEINthed Cﬂl&hstrateB&@erBﬂEﬂlﬁéé toS

used. TBN i s expf,es as d he had,of « ASTM
D2896. In the ex%h‘rerep ggolwnnﬁ% {fg‘;?%’% EP%plesittﬁ' o?ﬁr#o Uk ed
| i me Ca( OH) [ er r | Bagiestiumtier) eis need- nﬁ&%wseelxmssed int e mﬁ(ma@ wéasuSFH U445,

35 Conpari si@" T@s! mdtddalbi As@ﬁrwmw ongy tﬁ@‘@xbﬁpﬁ%@ RHARNODA 85 used, it is
10 preparation A157 (A hydrocar byl - subsfituted,

sul phoni ¢ aci d 6¥ythe form of -5121)‘%? q‘ﬁe ca(o“%ﬂ:t i Viscopffyies gere mpaghrediy |y
avai | abl e from Pateanetrsiod ob AsTMlodwsi.cating oil (SN 100)

; (])'48 9 C@'mCIagzr.goCh QL4 qe onventional low b 1 ate O[err] Pa
(700 nmHg) . preparatiiony| ene gl ycol (70 g) was added at :
145-165[err )@ 9. @iy 10[err]Pa 10 (700 nmHg) . (c) The mxture
was held at 165[€rr for 1 hour, The m xture was stri pped at

d)
200[ err] ¢/ 1. 333 $AL @Wﬁéﬂ(ﬁfbﬂnﬁ!@?tw’éﬁd sulphonic acid 66% =270 g

active, MW = 480, commercially available from Paramins).

Lubricating oil (SN 100) =140 g
Calcium chloride = 1.0 g
20 Method

_(a) Lime (25 g) was added at 120°C/700 mmHg.
(b) Ethylene glycol (70 g) was added at 145-165°C/700 mmHg.
(c) The mixture was held at 165°C for 1 hour.
(d) The mixture was stripped at 200°C/10 mmHg over 1 hour.
25 {(e) The product was filtered.
Product Weights
Crude product - 466g
Distillate - 36g

30

35

_—_—

“ﬁli‘iim’iiitﬁmmrin |



1 ¢hour . (e) , The product was filtered. 15 Product Wi ghts

Crude product - 466g Distillate - 369
Product Conposition after Filtration Ca

= 2.89%ww 20 _ S 10 =  2.94%ww

Ca as sul phonate = 2.02% w w TBN =
25 ng KOH ¢ [err] 100 = 145 mmjerr] S-1
(cst) Car boxylic acid = 0 25 This is not
an exanpl e according taq the_rese% entian because no carboxylic
acid was used i S e in Char ge SA 157 -
219.6 g 30 Stearic acid (950/§3a pure) = 2.89% w/w = 21.9¢g

Lubricating oil (SN 100) - 81 g Cal ci um
chl ori de S ' 2 9? WIJ' Met hod

(a) Lime (25.4 g) was added afa BEOpelntpaate 322 2.92% evr/W] Pa (700 mmHg). 35
(b) Ethyleng glycol (71.7 g) v&$ added at 143 e;y]nglx’b@ﬁ&err]CIQ 322 X

10[ err] Pa L (c) The m xture was
held at 165[err]C for 1 hour. Y100 (d) The m Rtif%ecihs stri pped at

200[err] ¢ 1.333 x 1l0[err]Pa (1lCarbeixkg)licowetd = 0 1 hour. 5 (e)
The product was filt £ e
product - 325 g (sorrgh oégensotdﬁllr? e?:%é% ryg%)?}hiég to the present inve"gilé?i [l at e
- 145 ¢ Pr obhpepsmvpeyhtomhiqafap& wag| usedt intheQpreparation.
= 3. 7% W3\§ Example ! - (201 bw of theSsulphonic acid of CT 1 replaced: OW/W
Ca as sul phonate = < 2. 2% W P TBN - i 4
= 53 ng KOH g stearic acid (95% pure))

Charge

SA 157 = 219.6 g

Stearic acid (95%) pure) = 21.9 g

15 Lubricating oil (SN 100) =181 g
Calcium chloride - = 1.3 g

Method
(a) Lime (25.4 g) was added at 120°C/700 mmHg.

{b) Ethylene glycol (71.7 g) was added at 145°C-165°C/700 mmHg .
20 {c) The mixture was held at 165°C for 1 hour.

(d) The mixture was stripped at 200°C/10 mmHg over 1 hour.
- (e) The product was filtered.
Product Weights
Crude product - 325 g (some losses during stripping)

25 Distillate - 15 g
Product Composition after Filtration

Ca = 3.7% w/w
S = 3.2% w/w
Ca as sulphonate = 2.2% wiw

30 TBN = 53 mg KOH/g
V100 = 58.7 cSt
Va0 = 1008 cSt
VI = 113
Stearic acid = 5% w/w

35
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[e-rr]lbo = 58.7 mierr]S[err](cSt) 15 .

[err] 40 = 1008 nmmferr] S[err](cSt) \

= 113 Stearic acid = 5% w w Exanpl e 2
Charge 20 SA 157 11 ' = 167.7
g Stearic acid (95% pure) = 44.6 ¢
Lubri cat i ng oil (SN 100) = 216 ¢ Cal ci um
chl ori de =1.49g Met hod 25 (a)
Lime (25.9 g) Olerr] X 10 err (70 b)
mﬂ-lg)(Et hyl ene kefl {gl')joawég °§d ed sﬁ?%io l€?§ grr &:7“96%&52 X

10[ err] Pa(700 nmHg). ML&LMML&Mr 1

hour . (d) Uﬁgr& xture was stripped at 200[err]C/ 1.333 x 10[err]Pa (10
nmHg) over 30 1 hour. (e) The product was filtered,

Product Wi ghts SA 157 Crude product - =45¢/+d &
Distillate 5 - 80.$te@drid%acidP(aBdychureonposition after Fil tr af4.@ng

12 : e = 2.82% w

S L“bnga'fl.”§69$§)v\/(\§}‘ 100) Caégy’sgsul phonat e
= 1. 4% wW w Calcium chloride TBN = 56L.4ggKOH g 5
[err] 100 T 25 8 mierr]S[err] (cSt) V40
= 243 mierr] S[ﬂs-r-r%f = 136
Stearic acid  (a) Lme 92®-f°/<8‘)v/‘%5 addedEﬁ'arﬁ?PeC@@IQa’F”@is 10 SA 157

= 118.1 g 10 (b) Ethylene glycol (75 g) was added at 145°C-165°C/700 mmHg.
(c) The mixture was held at 165°C for 1 hour. '
(d) The mixture was stripped at 200°C/10 mmHg over 1 hour.
(e) The product was filtered.

Product Weights

15 Crude product ~ 450 g
Distillate ~ 80.6g
Product Composition after Filtration

Ca = 2.82%7 w/w
S ' = 1.96% w/w

20 Ca as sulphonate = 1.4% wiw
TBN = 56 mg KOH/g
Vioo = 25.8 ¢S5t
V40 = 243 cSt
VI = 136

25 Stearic acid = 9.91% w/w

Example 3 - (60% bw of the sulphonic acid of CT 1 replaced by
stearic acid (95% pure))

Charge
SA 157 = 118.1 g
30 Stearic acid (95%) pure) = 70.7 g
Lubricating oil (SN 100) = 265 g
Calcium chloride = 1.4 g

35

—_—
This Sheet Has Been

LTI

1]



Steari:c acid (95% pure)

= 70.7 ¢
Lubricating oil (SN 100) = 265 ¢
Cal ci um chl ori de = 1.4 ¢ Met hod 15

(a) Linme (27.4 g) was added at 120[err] C g 322 X 10[err]Pa (700 nmHg) .
(b) Ethylene glycol (79.4 g) was added at 145C- 165C/ 9. 322 x 10[err]Pa

(700 mHg) . (c) The mxture was held at 165[err]C for 1 hour.

(d) The m xture was stripped at 200C/ 1.333 x 10[err]Pa (10 nmHg) over 20
1 hour. ( The product was filtered. Product Weights

Crude product - Distillate - 94.74¢g
25  Product Confisi Limm (27 t%em)Fvas eddédat 120°C/700 mmHg. Ca

= 2.94% W W (p) . Eth lee glycol (79.4 &) was added at T45°C-165°C/7d0 g W W
Ca as sul phonat e( ): y /g f & TBN

= 62 my KOH g (g The mlxture was held at lg/FeCr rf})r 1 hour. - 56. 6
mierr]Slerrd (cStd) The mixture was stripped at ZﬂbeC/ﬂO mmHg over 1 hodr. 481. 6

mierr]S[err](cS = 186
Stearic acid u) —The produek ¥ag, filtere"Exarrpl e 4 35 Char ge
13 Prod8At hts
167.7 g Stearic acid (708, (L;%Saohuct - 454 g = '
44.6 ¢ Lubricating oil (SN 1 216 ¢
5 Cal ci um chl ori de Distillate - 94.7 g 1.4 g
Met hod (®) pidduet mwasfaddrﬂt&htﬂamerr] C 9.322 x
10[ err] Pa( 700 F hyl ene gl ycol (15 8% s added at
145[err]C—165[err]C/9 322 x 10[*8rr] Pa 10 (c) The
m xture was held at 165[err] C fsor 1 hour. = 1 54% w/w
Ca as sulphonate = 0.91% w/w
TBN _ = 62 mg KOH/g
15 Vioo = 56.6 cSt
Vio0 = 481.6 cSt
Vi = 186
Stearic acid = 15.57% w/w
Example 4 - (40% bw of the sulphonic acid of CT 1 replaced by
20 stearic acid (70% pure))
Charge
SA 157 = 167.7 g
Stearic acid (70%) pure) = 44.6 g
Lubricating oil (SN 100) = 216 g
25 Calcium chloride = l.4 g

Method
(a) Lime (25.9 g) was added at 120°C/700.mmHg.
(b) Ethylene glycol (15.0 g) was added at 145°C-165°C/700 mmHg.
(¢) The mixture was held at 165°C for 1 hour.
30 (d) The mixture was stripped at 200°C/10 mmHg over 1 hour.
(e) The product was filtered.
Product Weights
Crude product - 415.3 g
Distillate - 71.0¢g
35

This Sheet Has B 12

TR



(d) 'I:he m xture was stripped at 200[err]C/1.333 x 10[err]Pa (10 mmHg) over

1 hour. (e) The product was filtered. Product Weights 15
Crude product - 415.3 g Distillate - 71.0 g
Product Conposition after Filtration 13 Ca
= 3.08% w w S = 2.23% W w
20 Ca as sul phonate 1.4% wW w
TBN 54 ng KOH ¢ V[err]
21.3mm{err] S[err] (cSt) . V[err] =
187. 2mierr] S er o omposition after Filtration Vi - 135
25 St eari caaci d = = 10.3748% w/w . Exanpl e 5
Char ge SA 157 - ' = 220
g Pr e- sul phuri sed rgpe top fatty acid 2.23% wiv = 25 g
30 Lubricating oil (SN 1:3098 sulphonate =  1.4% W/w =181 g
Cal ciumchlofide g Met hod
(a) Linme (25.4 g) was added at 120[err]C79 322 X 10ferr] a (700 mmtHg) .
(b) Ethylene glycol (72.0 g) Wae0added at 1457 er?}-é-a¥5[err] C/9.322 x
10[err]Pa 35 (700 mMHy),o = 187.2cSt
14 (c) The mxture hel d at 165[err}§gfor 1 hour. (d)
The m xture was stripped at 28@?err]€71 333 x 10[€err]Pa (10 nmHg) over
1 hour. (e) The product Wasafic aeiked. 5= M.Gdhot/WW\éi ghts
Crude pr Oducfo - ERg1b 8 - (20% bw of the sulphonic acid rega%tehlllaﬁte - 85.3
g Pr oduct CUﬁ%%%TFTon after Filtration Ca
= 3.13% w/ w 1Bre-sulphurised rape top fatty aeid 3.33% w w
Charge ' '
SA 157 ' =220 g
Pre-sulphurised rape top fatty acid = 25 g
15 Lubricating oil (SN 100) = 181 g
Calcium chloride = 2.0¢g
Method

(a) Lime (25.4 g) was added at 120°C/700 mmHg.
(b) Ethylene glycol (72.0 g) was added at 145°C-165°C/700 mmHg.
20 (c) The mixture was held at 165°C for 1 hour.
(d) The mixture was stripped at 200°C/10 mmHg over 1 hour.
- (e) The product was filtered.

Product Weights
Crude product ~ 446.1 g

25 ' Distillate - 85.3 g
Product Composition after Filtration

Ca = 3.13% w/w
s = 3.33% w/w
Ca as sulphonate = 1.87% w/w

30 TBN = 44.8 mg KOH/g

' v100 = 54,1 cSt

V40 = 809 cSt
Vi = 122
Sulphurised fatty acid = 5.6% w/w

35
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Ca as sul phonate 1.87% wW w ' TBN

44.8 ng KOH g V[err] =

54. lmierr]S[err](cSt) V40 = 809
mjerr]S[err] (cSt) 15 Vi = 122
Sul phurised fatty acid = 5.6% w w 1Ié’xarrpl e 6 Char ge

SA 157 " = 226.6 g 20 Rape
top fatty acid = 23.0 ¢

Lubricating oil (SN 100) 175 ¢ Cal ci um
chl ori de Example 6 - (20% bw of the sulphonic acid(rqplaced bybsylpHurised (a)
Line (26 g) was added at 1§;bgr{#2qgt§%gcﬁ 10[err]Pa (700 nmHg). 25 (b)
Et hyl ene glycol (74.0 g) was a —165[err] O 9. 322 X

10[err]Pa (700 2 (c) The mxture was held at 165[err]C for 1
hour . (d) The nsmtusve was stripped at 200[err] C/ 1. 333 % 2fq.erg] Pa (10
nmHg) over _ 0 e) The product was filter

Product Wi gshts : Rape Q°p fat% aﬁlé roduct - 359 g (| osses dufi’ rqg

stri ppi ng) Lubric&iigi bilat(8N 100—) 138.5 ¢ Pr oduet 1Togposi ti on
\?\./'/f\tNer Filtration 35 Calcium chloride Ca S = 2.0 gg- 42%
3.91% W w Method Ca as sul phonate = 2.2% W w

TgN3 - ! [ (2) Lime (2645 vadBhaléd/ag 120°c/700 mgg Vierr]
48. err er V4 . =
1220 rnT[err] [er¢4)(cgg%faene glycol (74.0 g) was addeqﬂat 145°C~165°C/700 mmHg. -
79.5 ¢ (c) The mixture waRipdd Taypl63NQ JoRAdl Hour. 6.41% W w

Exanpl e 7 6;3ar§ﬁ% mixture was stripped at 200°C/10 mmHg over 1 hour.

(e) The product was filtered.
Product Weights '

15 Crude pro@uct -~ 359 g (losses during stripping)
Distillate - 138.5 g
Product Composition after Filtration

Ca = 2.42% w/w
S = 3.91% w/w

20 Ca as sulphonate = 2.2% w/w
TBN = 47.2 mg KOH/g
Vioo = 48.3 cSt
V4o = 1220 cSt .
VI = 179.5¢g

25 Rape Top Fatty Acid = 6.41% w/w

Example 7 - (40X bw of the sulphonic acid of CT 1 replaced by
sulphurised rape top fatty acid)

Charge
SA 157 = 171 g
30 Rape top fatty acid = 45 g -
Lubricating oil (SN 100) = 204 g
Calcium chloride = 10.3 g

35
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10 . SA 157 | | = 171 g

Rape top fatty acid = 45 ¢
Lubricating oil (SN 100) = 204 ¢
Cal ci um chl ori de = 10.3 ¢ Met hod 15

(a) Line (26 g0 was added at 120[err]C/91§22 x 10[err]Pa (700 nmrHg) .

(b) Ethylene glycol (74 g) was added at 145[err] C 165[err] ¢/ 9. 322 x

10[ err] Pa (700 nmHg) . (c) The mxture was held at
165[err]C for 1 hour. (d) The m xture was stripped at 200[err]C/ 1. 333
X 10[err] Pa (10Metked over 20 1 hour. (e) The product was

filtered. (PISOQ%E ¥ ghtwas added at 120°C/700 mmHg. - Not

get er:T_ Qoe/;jwl W (bso Ethtylene g?yséc}ll ?n aéf)t vevgs Esldld;c[ aL! .&5 C-165°C£700 mgl_-lg)g% W WCa

Ca as sul phonat €c) The mixture lwat¥heddvat 165°C for 1 hour. TBN

= 47 ng K s s r o - = 27.9
mierr] S errg]_v( (gl)) % mixture was strlp\éts\;{t;e'?f)? C/10 mmHg over 1 hour.: 327 -
mierr]S[err] (d8)) The product was filteredy| = 117
Exanpl e 8 G1BEGA weights SA 157
=176 g 35 ‘——ADX'T(ﬁJ (derr]-al k)él phenol, commercially =
14.1 g determined 16 .
avai |l abl e from Adiofic) Composition aft%@lt&iﬁﬁt ty acid
= 32.5 ¢ Lubricating oil (SN 100) _ ' =
205 g 10 Sul phur a 3.1% wiw _
10.5 g 5 Cal ci um chlSori de =  3.08% w/w ' =
2.6 g Met hod (a) clalggas(,gghg,)atgvas added aj 41129[,@”] C/9.322 x
10[err] Pa (700 mmHg) . - Et hyl ene gl ycoI (74 g}( was added at
145[err] C-165[err] ¢ 9. 322 x ? [err] Pa
Vioo = 27.9 cSt
15 V40 = 322 cSt
VI = 117
Example. 8 - (40 bw of the sulphonic acid of CT 1 replaced by
mixture of sulphurised rape top fatty acid and
Cjo-alkylphenol)
20 Charge
SA 157 =176 g
ADX 100 (Cjg~alkylphenol, commercially = 1l4.1 ¢
available from Adibis).
Rape top ﬁatty acid = 32.5¢
25 Lubricating oil (SN 100) = 205 g
Sulphur = 10.5 g
Calcium chloride = 2.6pg
Method '

(a) Lime (26 g) was added at 120°C/700 mmHg.
30 (b) Ethylene glycol (74.9 g) was added at 145°C-165°C/700 mmHg.
(¢c) The mixture was held at 165°C for 1 hour.
(d) The mixture was stripped at 200°C/10 mmHg over 1 hour.
{(e) The product was filtered.

35
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(700 ﬁn1—|g). 10 (c) The m xture was held at 165[err]C for 1 hour.
(d) The mxture was stripped at 200[err]C/ 1.333 x 10[err]Pa (10 mrHg) over

1 hour. (e) The product was filtered. Product Weights 15

Crude product - 402 g Distillate - 105 ¢
Product Conposition after Filtration 16 Ca .

= 3.14% w w S 2.87% w w 20
Ca as sul phonate = 1.56% W w TBN

= 54.2 ng KOH g - V[err] 36.8
mierr]S[err] (@sbduct Weights Vierr] = 588.8
mierr]S[err] (cSt) _ = 98
25 Rape top fattgné%ﬁ Hromcg 40§. Bsos w w

C12 al kyl phenol = 3. Bisgiddate  -d®3perison Test 2
(Conventional | @y.Basedo 26 6n REEPE ALt &dion Char ge. ADX 100
= 203 g 30 —WBWE%%_TI’Wh 183
g SSul phur Ca = 3.142 WIW = 32 g
Cal ci um chl ori de s = =2.873 @Ww Met hod

(a) Linme (22 g) was added at 2120[ err . 322 x_10[ errLPa, (700 nmHg) . 35
(b) Ethylene glycol (50 Q) %\?va%s 5&3%’5‘]”%2145[9”1(}%6% e‘?/r C/ 9.322 x
10[ err] Pa T = 54.2 mg KOH/g7

BN
(700 mmHg) . 19 (c) The m'vgwre was hel d at 165[ggrgd s or 1 hour.
(d) The mxture was stripped at 200[err]C/ 1.333 x 188£err]Pa (10 mmHg) over
a period of one hour. 5 ¥&9» The product was™frPRLr&st - Pr oduct
Wi ght s VI Crude productes 403.4 g

Rape top fatty acid = 8.08% w/w
Clz.alkylphenol = 3.51% w/w
15 Comparison Test 2 (Conventional low based phenate preparation)

Charge
ADX 100

Lubricating oil (SN 100)

203 g

_ 183 g
Sulphur = 32 g

20 Calcium chloride = S5¢g
Method _
(a) Lime (22 g) was added at 120°C/700 mmHg.
(b) Ethylene glycol (50 g) was added at 145°C-165°C/700 mmHg.
(c) The mixture was held at 165°C for 1 hour.
25 (d) The mixture was stripped at 200°C/10 mmHg over a period of
one hour.
(e) The product was filtered.
Product Weights
Crude product - 403.4 g
30 Distillate - 66.3 g

35
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Distillate - 66.3 g  Product Conposition after Filtration 10

Ca 3.08% w w : S

= 4. 3% w w TBN = 71 ng KOH g
V[err] = 3l.9mierr] S[err] (cSt)

V[err] = 692 mjerr}5err] (cSt) 15

\ = 67 Car boxylic acid

= 0% w w Exanpl e 9 Char ge ADX 100

= 163 g 20 Stearic acid (70% pure) = 40
g Lubxddnat | Cuinposit ibBN\afite@) Filtration =183 ¢
Sul phur - . T Cal ci um
chl ori de Ca | 5 gg°°°-?"6"?fét hod 25 (a)
Line (22 g) was added at 12®[err] C/9.322 x 10[err] Pa3% 8 nmHg) . (b)
Et hyl ene glycol (50 g) was pgifded at 145[err] C 165[;9r hd @WoRsg22 x 10[err] Pa
(700 mHg) . (c) The m xture was held at 165[err for 1 hour. (d)
The mixture® was stripped at¥i90[err] ¢/ 1. 333 x- IO[é"llr}F%ft( 10 mHg) over 30
a period of one hour. v{e) The product was fa9kt ested. Pr oduct

Wi ght s Vi Crude product 6 415.3 ¢

Distillate - 69.2 g 35 Product Conposition af7ter Filtration

Ca = Carbaxpbi%h il = 0% w/w S
;O-I/ 3 71% w w Example 9 (20%/ bgr ? th-gBN.kylphenollsulphur o:f CT32O .r§;=>1ac7eﬁ' §y g
mierr]S[er¥ (cSt) 5 stearic acid (70% pyrgl) ]

491.8 mmierr] S ekddpge(CSt) ' Vi
92 ADX 100 = 163 g
Stearic acid (70% pure) = 40 g
Lubricating oil (SN 100) = 183 g
15 Sulphur = 26 ¢g
Calcium chloride .= 5¢g

Method
(a) Lime (22 g) was added at 120°C/700 mmHg.
(b) Ethylene glycol (50 g) was added at 145°C-165°C/700 mmig.
20 {(¢) The mixture was held at 165°C for 1 hour.
(d) The mixture was stripped at 200°C/10 mmHg over a period of
one hour.

(e) The product was filtered.
Product Weights

25 Crude product ~ 415.3 g
Distillate - 69.2 g
Product Compogition after Filtration
Ca = 2.99% w/w
s = 3.71% w/w
30 TBN - = 74.5 mg KOH/g
Vioo = 30.9 cSt
V40 = 491.8 cSt
VI = 92
Stearic acid = 9.63% w/w

35
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Stearic acid . = 9.63% W w Exanmpl e 10 Charge 10

ADX 100 = 123.6 ¢

Stearic acid (70% pure) = 81.0 g

Lubricating oil (SN 100) 18 = 185.4 ¢

Sul phur = 19.7 ¢

Cal ci um chl ori de = 5.1 g 15

Met hod (a) Line (22 g) vvas added at 120[err]C/9.322 x 10[err]Pa (700

nmHg) . (b) Ethyl ene & was added at
145[ err] C 165[ 24 [%ﬁf r"PPaa yiphenol/sulphyp) ofnff)2 replacedchy The
m xture was held at 165&tg5fjcCaf:9<{Jme re) 20 (d) = The. m xture was

stripped at ZOOLerr]C/I 333 x 10[err|Pa (10 nmHg) over a period
of one hour. LB2IE8) The product was filtered. Product Wi ghts

Crude product - 398afx goR5 Distill=ati@3.6 g 155.5 ¢
Pr oduct” Conposi tion r. Eldd } Ca

_ 3 14%@ S@éaﬁr%. Ecl.ld I’(%i ?agre) = :81.0 g2 50% W W
TBN Lubricating o8P GN{0ROH g 30 = 185.4/[gerr ]

= 575 mierr] S[err ky{ghal) V40 = 19.7 g

= 10680 mr[err]S[err] (cSt) \ =
225 Calciug ghiordde.; g = 20.3%Ww >-! BExanple -
11 35 Char ge Method 19

ADX 100 = 123.6 g

Stearic aCI]CP (763% palj'%j (22 g) was added at 120°C/700 mmHg. -"81.0-g
Lubricating oi | (¢$5NEt@flene glycol (50 g) was added at 145:C-185°Q/790 mmig.

Sul phur (¢) The mixture was held at 165°C for 1 hour‘ 19 7 g S
Cal ci um chl ori de Met hod

(a) Lime (22 g) ($hsThedugture I’ZE[WH}’G‘@ 33224005(045{ @P‘f‘ﬁ I’é(e('?%)(!’el‘rh‘l“b)"f
(b) Ethylene gl ycobné>bug) was added at 145[err] C 165[err] C/ 9. 322 x

10[err] Pa 15  (e) Thg 7p0r%dm_|gv)a's filtered.

Product Weights
Crude product - 398.1 g

Distillate - 155.5 g
Product Coingosition after Filtration

20 Ca = 3.14% w/w
s = 2.50% w/w
TBN - 82.6 mg KOH/g
Vi00 = 575 eSt
Vi0 = 10680 cSt

25 VI = 225
Stearic acid - 20.3% w/w

Example 11 (40% bw of the alkylphenol/sulphur of CT 2 replaced by
stearic acid (95% pure)

Charge

30 ADX 100 _ = 123.6 g
Stearic acid (70% pure) = 81.0¢g
Lubricating oil (SN 100) = 185.4 g
Sulphur = 19.7 g
Calcium chloride = 5.1 ¢g

35
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10 ic) The m xture was held at 165[err]C for 1 hour. (d) The .
m xture was stripped at 200[err]C/1.333 x 10[err]Pa (10 mmHg) over

a period of one hour. (e) The product was filtered. Pr oduct
Wi ghts 15 Crude ppoduct - 409.9 ¢ .
Distillate - 59.8¢ Product Conposition after Filtration

Ca = 3.02% ww S

= 2.65% w w 20 TBN = 78 ny
KOH g V[err] = 285.5
m’r{err]S[err](cgﬁ-}—— Verr] = 4300
m“r[err] S[err] ((ayt )Lime (22 g) was added at 129FC/700 mmHg _ = 205

Stearic acid W/W 2 f or mance
Test Results on (It_’?)w%hg cf’eDég‘%cf"gleg?@ was £ ded [q)é ‘o tglsse:él aoefmﬁ%ents of
Exanples 1 to 3(ahd Thet migugereas held at 1656K3efmed houre a test fornul ation

ConT"' si ng: 5 (d) The mixture was sté&ﬁ%éﬁ(utsasééﬁ?@b ﬁﬂhg over a period of

2. 6% over based phenate % zi nC
di al kyl di t hi ophosphefng hour. 0. 72% over based sul phonat e
0. 01% f oam i nhi QRieh OrThe product was filtered. 0. 15% pour point depressant 35
| ow based detergen& (tagd |n an anount that
20 Eroduct Weights contains 10 nillinoles of calcium.
Made up to 100% with m xture of Shride0pt&RB8E ardISN 00 (80% . 2.
The formul atjons were eval uat ed |Bi;,J]} 1Roxana_Pgagep Coker Test
using a pane? terrperature of 325[err gover a peri of of 4 hours. 5 3.
The results ar e Bgpduas IRGEAL 3 SRES Faraile. Conpari son Tests 3
and 4 Exanpl e 12cwas repeat ed except=that3 |oastmd of the
| ow based detergents of the Exanples there was u? 9 rmer cially
avai |l abl e | ow- based sul"phonates produced i T oa V& 3 fi | ar nmanner to
10 Conparison Test 1. Th&BXesults are g| ven % n tTBamacmm‘panyl ng Tabl e.
Tabl e 15 V100 =  285.5 cSt

Vio0 = 4300 cSt

Vi = 205

19.8% w/w

Stearic acid

Example 12

20 Performance Test Results on Low Based Detergents
1. The low-based detergents of Examples 1 to 3 and 5 to 8 were

blended into a test formulation comprising:-
3.9% dispersant
2.6% overbased phenate
25 1.3% zinc dialkyldithiophosphate
0.72% overbased sulphonate
0.01% foam inhibitor
0.15% pour point depressant
low-based detergent (added in an amount that
30 . contains 10 millimoles of calcium).
Made up to 100% with mixture of SN 150 (20%Z) and SN 500 (80%).
2. The formulations were evaluated in the Roxana Panel Coker Test
using a panel temperature of 325°C over a period of 4 hours.
3. The results are given in the accompanying Table.
35 .
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LbMFb;sed det ergent of Deposit w () ' Exanpl e: -

Conparison Test 3 64 - Conparison Test 4
100. 4 1 58
2 49.2 20 20 3
25.2 5 54.8/42. 4
6 47.3/61.0 7
47.9/55. 3 8 46.9/41.6 25
All the | ow based detergents according to the invention gave | ower
wei ghts of depofemRarigon festsdoanddyer Test than the commerci al
products. 30 Examifie 12 was repeated except that instead of the low-based
detergents of the Examples there was used commercially available
low-based sulphonates produced in a very similar manner to
5 Comparison Test 1. The results are given in the accompanying Table.
Table
Low-based detergent of Deposit wt (mg)
Example:~
10
Comparison Test 3 64
Comparison Test 4 100.4
1 58
2 49,2
15 3 25.2
-5 54.8/42.4
6 47.3/61.0
7 47.9/55.3
8 46.9/41.6
20
All the low-based detergents according to the invention gave lower
weights of deposits in the Panel Coker Test than the commercial
products,
25
30
35
20
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21 _ C ai ns: 1. A process for the production of a lubricating

oil additive concentrate which process conprises reacting at el evated
t enperature conponent (A) at |east n sul phurl sed
derivative 5 t hereof, said conmpound bei ngmlmmmﬂ“ n Ilﬂ)nL zs,'ub ed
phenol , (ii) a hydrocarbyl -substituted sul pontc *cid, *(iil

hydr ocar byl - substituted salicylic acid, or (iv) a

hydr ocar byl - substi t ut ed napht heni ¢ aci d, conponent (B) a cal cium
base added either in a single addition 10 or in a plurality of additions
at internediate points during the reaction, conponent (C) at
| east one conpound which is (i) water, (ii) a pol yhydri c al cohol
having 2 to 4 carbon atons, (iii) a di- (err] or err]) glycol,
(iv) atri- (C2-Cc4) glycol, (v) a nono- or 15 pol y-al kyl ene gl ycol al kyl
ether of the formula (1) R(OR[err])xOR[err]

(n) wherein Ris a CJerr] to (Jerr] alkyl group, R err] is an al kyl ene
group, Rerr] is hydrogen or a Clerr] to CJerr] alkyl group and x is
an integer froml to 6, (vi) a derr] to Cferr] nonohydric al cohol,
(vii) a ketone having up to 20 20 carbon atons, (viii) a carboxylic acid
ester having up to 10 carbon atons, or (ix) an ether having up to 20
carbon atons, conponent (D) a lubricating oil,

conponent (E) from5 to 35% by wei ght based on the wei ght of t he

concentrate of af Ieast one conpound which is (i) a carboxylic 25 acid or
an acid anhydri d@¢2%%id chloride or ester thereof, said acid

22 haviing therboesnilfar (dhle) production of a lubricating oiflepdditive
(rn wher g ] ] ar tdachky latOb16¥akgay! group and
Rlerr] -is 5 3?5’5%%% wai%g??gc%g (g[&enrg?gea yalc glff%t?; olr a CH err] COCH

group, or (ii) aF-eéllPerat“re or poly-carboxylic acid containing from36 to 100
carbon atons or an compoas:ind (lekyldrl'bﬂﬁ; oné i chmpblrd belesviphisiised ddravenive the

0
U O e TRROEL s LD RS W ED6 Rad ol Shpd 16kl Shotel O,
(ii) a hydrocarbyl-substxtuted sulphonic acid, (111) a
hydrocarbyl-substituted salicylic acid, or (iv) a
hydrocarbyl-substituted naphthenic acid,
component (B) a calcium base added either in a single additiom
10 or in a plurality of additions at intermediate points during the
reaction,
component (C) at least one compound which is (i) water, (ii) a
polyhydric alcohol having 2 to 4 carbon atoms, (iii) a di-
(C3 or C;) glycol, (iv) a tri- (C2-C4) glycol, (v) a mono- or
15 poly-alkylene glycol alkyl ether of the formula (I)
R(OR!),0R? (1)
wherein R is a Cj; to Cg alkyl group, Rl is an alkylene group, R? is
hydrogen or a C; to Cg alkyl group and x is an integer from 1 to 6,
(vi) a C; to Cyp monohydric alcohol, (vii) a C; to Cpqg ketone,
20 (viii) a C; to Cjg carboxylic acid ester, or (ix) a C; to Cyqg ether,
component (D) a lubricating oil,
component (E) at least one compound which is (i) a carboxylic
acid or an acid anhydride, acid chloride or ester thereof, said acid

having the formula (II)

25 R3 — fn — COOH (11)
—_**‘“————————_______“ R4
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10 and conponent (E) being that required to satisfy ilvalent ratio
of conponent (B) to conponent (A) plus conponent (E) of not greater

t han one. 2. A process as clained in claiml vvherlml

carried out in in the presence of copponent (F) at IMI’ ﬁm?u
whi ch 15 is (i) an inorganic halide or (ii) an amoni um al*kahoat

nono- , di-, tri- or tetra-alkyl ammonium formate or al kanoate provi ded
t hat, when conponent (F) is (ii), conponent (E) is not an acid

hl ori de. wh t (F
iCs 32' 28 i nor&fé‘?ﬁednh | i %gg\?&hocff §‘*a ﬂ‘gltlg?r ﬁ‘g#erﬁ'é gﬁgué’felg?%gﬁqwgnﬁgt al( )

chl ori de. Hydrogdnpra€Cgste &% &llyilnexbupnox |aaCiy®Ooharoapn sai(di) rodgani ¢
hal i de s sﬂ&y%%&mﬂemd con§a1n1n$‘ ﬁrofa%%oafooc'cafmdat&s%@'am 1
wher ei n conponent (F anmmoni um al kanoate or a nono-, di-

or tetra-al kyl asifbiphydride, goiddnpghleride QrieffGat ehereof, ig an %Q°B¥*oé‘@s§° a1s

clained in sl al 80D uyheéﬁgrn 6£i theatdvai Wetlght ke @amponent (A)S adERRpsHENL
acet at e. 1 wherein co

2050 Crono- o Bt FoRt RAERR e abh Sie Ermmanest 1aY S BRASRGPRNEL Piipeatd | °

defined in clai reduixed tmlspbtnsﬁyt af Fequiivalent | radrigasd cohpdnede GB)dtsai d
process is carri I Myt r §$‘Q a rd reGhe oxylic acid.
8. A process al'ggc %?%%dq)npgfsglcﬁq \%ﬁ‘é?(féﬁ‘l)nc'%%goén?n g%c%halﬁg&%eth I
diglycol, said 2nor daRFecessl i lpimedmid ilgdn chvberei®, thh@roagss is can‘led

C[ err]- C[ erid 3sut HAEROHE bﬁeéﬁbg dfS c@rﬁfﬂlbﬁt q@)dat least one compound which

clalned any, one of e precedi cl ai ns.
4'3 any;norganlc L 11&% or ql an ammonium alkanoate or a mono-,

di-, tri- or tetra-alkyl ammonium formate or alkanoate provided
that, when component (G) is (ii), component (F) is not an acid
chloride. '

15 3. A process as claimed in c1a1m 2 wherein component (G) is an
inorganic halide which is a metal halide, preferably a metal
chloride.

4, A process as claimed in claim 3 wherein said inorganic halide
is calcium chloride.

20 5. A process as claimed in claim 1 wherein component (G) is an
ammonium alkanoate or a mono-, di-, tri, or tetra-alkyl ammonium
formate or alkanoate.

6. A process as claimed in claim 5 wherein said ammonium alkanoate
is ammonium acetate.

25 7. A process as claimed in claim 1 wherein component (C) is a
mono- or poly-alkylene glycol alkyl ether of the formula (I) as
defined in claim 1 and component (G) is an inorganic halide and said
process is carried out in the presence of a Cy-C4 carboxylic acid.
8. A process as claimed in claim 7 wherein component (C) is methyl

30 diglycol, said inorganic halide is ammonium chloride, and said C;-C,
carboxylic acid is acetic acid.

9. A process as claimed in any one of the preceding claims wherein
the process is carried out in the presence of carbon dioxide.
10. A composition comprising a lubricating oil and a lubricating

35 oil additive concentrate produced according to the process as
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