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where R3 is an aliphatic hydrogen - and carbon - containing group containing at least 9 carbon atoms and
R*, A%, R® and R’ are hydrogen or alkyl groups.



40 or «2. The group Ris an aliphatic hydrogen- and carbon-containi ng-group
having at |east 4 carbon atoms or is an alkaryl group, [err] is a hydrogen-
and car bon-cont ai ni ng group cont ai ﬁ'ﬂga%b%i ﬁst 12 carbon atons which group
[err] includes either (a) a > C = o) the group [err], [err] being an
al kyl gréup, n being an integer of from2 to 5 p being zero or an integer
of from 1 tothe mbiE dithibshospBatad indiutle #@6d of@ie fkmlee NDre Wi th the proviso that p
is less than 2n. 45 Alternatively [err], is a glyceryl derivative and
has the fornula [ERR] where [err] is an aI|ph tic hydrogen - and carbon -
cont\a¥ ni ng group éontaining a tons and [err] andi[err] are

|B@&st 9 car p®n
hydr ogers or al kyl : groups. 2 égab\ggz 1 'Ahe nmetal dithi ophosphates
[ ERR] [err]lis cuprous or cupric copper

i nclude those of the formul a

or zinc, M2 is cupric copper|or zinc, B being the valency of the metal 45
and X is Sor O This invention aEZ?// i des the use of the above defined
nmet al dithi ophosphates in a Rubr oN asfan antioxidant. The
inventi dh provides certain of tBéOabove def$ al dithi ophosphat es per
se being those wherein the group [err] does n tV cont(ain a pol yal kyl eneoxi de
group [err]. 50 ~ The dithiophosphate is derived fromthe reaction of the
al cohols ROH and [err] with [err]. Usually there are four equival ents plus

a sllght excess of ROH and [err] reacted with [err]. Usually there is nore

of than [err] on a basi s sso as ensure igrdt a nobile liquid
oil-soluble product is for d S ce the §g§gggph Sphates are prepared by

the reaction of [err] with ohoI the gr and [err] 55 are derived
fromthe correspondi ng al coho RCH and [err].,Bn the above fornul ae the
group Rapmy be an aIiphattg/ﬁgﬁﬁdgan- and car on— ontalnlng group havi ng at
| easl -4 carbon atons, e.g carb nay for exanple be an
al kenyl group but prefe®&bly it |szET¥"1&)[err] aI and may for exanple
be a n-butyl, i-butyl, sec-butyl, anyl, sec-hexyl, n- EP 0 322 235 B1
hept yl , n-octyl, ﬁ-octyl or n- decyl Preferably Ris 2- ethyl hexyl .

Al ternat?vely R can an al k gro and th |s preferably an al kyl
phenyl group, espeC|aI aoéggé] to [e al k nyl group, e.g..branched
nonyl phenyl or branched ec pheny y be a xture i.e. derived
froma mxture of : aIcoysQ /\/

; and

\/ Il/\ll/\/
. /\/\/ /\

where M' is cuprous or cupric copper or zinc, M2 is cupric copper or zinc, v being the valency of the metal
45 and XisSor O.
This mvéntron also provides the use of the above defined metal dithiophosphates in a lubricating oil as
an antioxidant.
The invention provides certain of the above defined metal dithiophosphates per se being those wherein
- the group R, does not contain a polyalkyleneoxide group -(C,,Hz,,_pR,, O)g~.

50 The dlthlophosphate is derived from the reaction of the alcohols ROH and RY(OH),, with P2Ss. Usually
there are four equivalents plus a slight excess of ROH and R'(OH),, reacted with P2Ss. Usually there is
more of ROH than R'(OH),, on a molar basis so as to ensure that a mobile liquid oil-soluble product is
formed.

Since the dithiophosphates are prepared by the reaction of P2Ss with an alcohol the groups R and R’

55 are derived from the corresponding alcohols ROH and R'(OH)p,. '

in the above formulae the group R may be an aliphatic hydrogen- and carbon-containing group having
at least 4 carbon atoms, e.g. 4 to 10 carbon atoms. This may for example .be an alkenyl group but
preferably it is Cs to Cio alkyl and may for example be a n-butyl, i-butyl, sec-butyl, amyl, sec-hexyl, n~



[err] i*s a hydrogen- and carbon-containing group containing at |east 12
cdarbon atons and may contain a 6 C= N group. The [err] C=N- group
is preferably an oxazoline group, gp.: By Preferred oxazolines are
prepared by reacting substanti aIIy equrv ent proportions of a

monocar béxylic acid and 2-am no diol or triol. Thus 15 [ERR] where [err] is
al kyl or tebigenptty),:ifoetyr ¢r nedacyl.[ ReeferhbhaR é&s hgtoll bgeh Amathiely\R canrbel an aiaryigraup asdhd
[err] ar ehialikptbfembly fay cikgixoheB6 g@lik yebpeapiakyva Getb Giz dkgbsienyd goupfe.g: heanghed nony!
hydr oxyal segiy! orEimmelsddbdsneyilphenya Birmy pe r MbEBOk>. ejvedh liore a fmixtme & alcohobRQthr bon

at orfis/ ThesB' igeihudrogancindcrerbaeeaniaining grodl centainingiat least 42 paslehs alamsiapd may contain a

oct ade€andi €=Mr@oupi cosanoi ¢ aci ds as wel| as unsaturated acids such as
oleic or |iMe &i €=Nugreup is pralerably amexapaline groupr i@ pr ef er abl y hydr ogen but one of
them may for exanple be a | ow al kyl such as nmethyl or 30 ethyl. Wen a
2-anmino diol is reacted it is preferr@8Nrhat [err] be hydrogen or a | ow

al kyl such as nethyl or ethyl. [err] RS then preferably hydroxy-([err]
-Terr]§® al kyl, for exanple hydr oxy- met hyl , hydr oxy-butyl or hydroxy-

octyl Lerr]
each bevﬁae&d%x%@ngg té ?Lrﬁ §y ||r E&ﬁ& &%st!’n&ralh Q%a%&?é{é@ io Jq@%gioﬁséalb&mga&cﬁ
parti cul ar referred am no-tri oI is 2-am no- 2- (hydroxyrrethyl)-1,3-propane
diol. Fhus CHOR[ERR] 50 55 4  EP 0 322 235 Bl In this case [err] is

[ ERR] 10 The reaction bet\r@en t he nmonocar boxylic acid RICOCH and t he
2-amno diol or triol caR™e carried out by heating the reactants at from

[err] to [e&ﬂ%l dgzgpléﬁlrbm [err] tg?l@;; ] The grgb% [err] may contain

the polyal k dei n g-and R2 are_as
previ owsly defined. 15 H[ r nay ther ore oI ¥a| k¥l @RaSxi de
deriwative of an al cohol ’Ol-f" phenol or a f

where R? is al§<y| or alkenyl, R'® and R!' are hydrogen or alkyl and and R*2 and R'? are alkyl or hydroxy
25 alkyl provided at least one of them is hydroxyalkyl.

The carboxylic acid R°®COOH may have from 9 to 50 carbon atoms. These acids include decanoic,
dodecanoic, tetradecanoic, octadecanoic and eicosanoic acids as well as unsaturated acids such as oleic or
finoleic acids.

R™© and R are preferably hydrogen but one of them may for example be a low alkyl such as methyl or

s0 ethyl.

When a 2-amino diol is reacted it is preferred that R'2 be hydrogen or a low alkyl such as methyl or
ethyl. R'3 is then preferably hydroxy-(C1-Cio) alkyl, for exampie, hydroxy-methyl, hydroxy-butyl or hydroxy-
octyl. When a 2-amino triol is reacted it is preferred that R'2 and R'S each be hydroxy-(C1-Cio) alkyl, e.g.

hydroxy-methyl.
35 A particularly preferred amino-triol is 2-amrno-2-(hydroxymethyl)-1 3-propane diol.
Thus
CH,OH
. 9 1 2 N
s 40 RCOOH + H,N --c‘: ~ CH,0H vi
CH 20!'1
“ - rI-c=N CH,OH
o~ o + 2H,0
0-—CH2 CHZOH

50
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These conmpounds are of the general forml a [ERR] 20 wherein nis
preferably in the range of from2 to 12. Preferably R2 is a |ow alkyl, eg
methyl as in polyoxy propyl ene or igplgwdbagegias i n pol yoxyet hyl ene [err]
is an al kyl ene radical of 2-5 car bon atons representing the hydrocar byl
portion of the one or nore al kyl ene oxide units incorporated into the

mol ecul e. M efseasRYOH).tisi S t he propyl ene oxide unit [err], or nost
preferably, the ethylene oxide unit [err]. 25 i Y can take various forns
and it is preferred that Y is the phenoxy fragnent having the fornmula [ERR]
30 weerein [err] is an alipha 9c rocarbyl having at |east 4
carbon atons. If [err] is an b?.ddifls [err], then the
conpound is an al Kyl phenoxy poI (oxyet yCng) ethanol. [err] is preferably
a saturated [err] or [err] branctaeq:b glerived fromtripropyl ene
or 35 tetrapropylene, but it could eZa | i near éﬂ kyI radical. The [err]

group can be der| ved from synt het Ic or nat ural sources. | I lustrative [err]
groups af’e soo c exa nd oct adec
[err] c an 91: Es ' ésa r}?{&inogg }%acnd r¥i tfzoo gl (Er{) tr‘a1 can ge S?rna?roélrﬁ
to 6 ca vk y .d ro #9“- )Ofwﬁe.-e ﬁX.ﬁma' FadGe arehe
pol yal koxylag é{g oun are 1500 ty ‘ietrae’t oxy et hanol
40 nony] phen%\q t é?&?é’ﬁé QM& I)aﬁet &s’aaqbr.vaﬂoqﬁ&.ﬂcomﬁrbﬂm or a fatty acid.

pol y( oxyet hy! ae] ShfpaiHRL aro UPHIE GIHbraPBRRBXY PO Y- (oXypropylene) propanol , and

hexadecadi enyl phenoxy pol y(oxyet hyI ene)ethanol. Alternatively Y can be t he
fatty acid ¥cagnemgoyfarr] COO-and [err] is a polyoxyal kylene fatty acid
ester. As another alternative Y is the alcoholic fragnment, [err] and [err]
I s an al dey|wheminal ik refsrablyah YHeoanga lokfydne B &) . Pesfecdbly RFSs a low aldyl g¢ methyl as in polyoxy
pol y¥wxyal koydpghaes) arl ik Aydodgen asih EoiveevethliemoiCyo x5 i \eh eldprel dadicab bs2-5 earbandatoms
decyl pol y(remssenting therhegrocagiyhrorioh of tie ey moyscikylibwnoxide opits inspregrated ipivdironolecsied
oct adeceny|Preferply dxiy dehplorirep epe voik -CR{CHa )20t s roash eveferably o than Athyleng @xidg unity
t hese, the & ol y(oxyet hyl ene) et hanol s are the preferred enbodi nent.

|11 ust r ai ve bswe'@mﬂ"ki;’rf@wy itisfproferred thag Y isdbeuphengiy, fregmest having,top [k wi ¢ hi n
the scope of this invention are of the general formula [err] and fnclude
pol y(oxy- ethylene) stearate, pol y( yrgne) - 50 | aurate, poly-

(oxyet hyl ene) ol eate, and pol y( oxy % a0 at~e. The nost preferred

al koxyl ated group [err] is of the form FRR] where [err] is [err] or
[err] alkyl and [err] is 3 or 4. 5 EP 0 322 235 Bl Another class of

al cohol s [ &fibdoindieisy diigh¥d Hydf b%,u (A8 wh ok R83: WGuGShéHhd, frir@al spsikw{;m@p and
pol y- car bag\d,| CreaLicH, di,t, hef e u)f&Q an alé}iﬁﬁbna!} pofloffetryRNe)dttnel. Par |

di - or pol yesger lstrBi’araBIy P %@t’urafe@r@-‘ oA &, Pfbranched alkyl radical derived from tripropylene or

35 tetrapropylens, but it could be a linear alkyl radical. The R'™ group can be derived from synthetic or natural
sources. lilustrative R' groups are isooctyl, nonyl, dodecyl, tetradecyl, hexadecy!l and octadecyl. R* can
be polyisobutenyl or other polymers of olefin monomers of from 2 to 8 carbon atoms, and preferably from 3
1o 4 carbon atoms.

o Examples of the polyalkoxylated phenoxy compounds are isooctyl phenoxy tetraethoxy sthanol,
Ao/ 40 nonylphenoxy poly(oxysthylene)ethanol, dodecyl phenoxy poly{oxyethylene)ethanol, dodecyl phenoxy poly-
{oxypropylene)propanol, and hexadecadieny! phenoxy poly{oxysthylene)sthanol.

Alternatively Y can be the fatty acid fragment R'*COO-and Y(C,Han-pRZ O)qH is a polyoxyalkylene fatty
acid ester. As another alternative Y is the alcoholic fragment, R* CH20- and Y(CnHan-pR3 0)qH is an alkyl or
alkenyl poly(oxyalkylene)alkanol.

45 Alkyi poly(oxyalkylene)alkanols and alkenyl poly(oxyalkylene)atkanols include decyl poly(oxyethylene)-
ethanol, dodecyl poly(oxypropyIene)-propanol and octadecenyl poly{oxyethylene)sthanol, all of the general
formula, R™(C,Hazn- pRZ 0)q. Of these, the alkyl poly(oxyethylene)ethanols are the preferred embodiment.

Nustrative poly(oxyalkylense) fatty acid esters which are included within the scope of this invention are of
the general formula R“'COO(C.,Hz.‘-,,Rg 0)H and include poly(oxy- ethylens) stearate, poly(oz:(yethylene)-

50 laurate, poly- (oxyethylene)oleate, and poly(oxypropylene)stearate.

The most preferred alkoxylated group R is of the formula

14
. R —@.___ (OCH,CH,)

where R is Cg or Cg alkyl and vy is 3 or 4.




the ester represented by the follow ng general fornulae when using a

pél yglycol: 5 (1) HO R- OOC- R'- COOH ( 2) HO R- OOC- R'- COOR - CH (3)
HO- R- OOC- R* - COOR- OCC- R' - COCR' - OH 4 V&&??S B1R i s the hydrocarbon radical
of said aC| d and each R and R nmay lg e sanme or different hydrocarbon
radi cal s’associated with the pol yglycol an hereinafter defined. It wll, of
course, be gppbeeihat sdatdhas FREOHR] SreOydioRe eétbrp lelivell Lifbkn ﬂ:b%itebﬁbaﬁdﬂeoffd)bﬂgm ng
f or mul ae caBékylLacibiiti et glyyol.eitield bsgr My e RQPaiaAdibENPplybster aGth Epicalrformulas uft ur e
of sech aii &®r repletdnto bp Gleyalbyiamgenarnl formulel vasnabing aipdiyghyobly gl ycol s. 15

Sui tabl e carboxylic acids include mono- and pol y-carboxylic acids.

Pr ef er abl(y) t MOyR-@OE-RIGIOPHcar boxyl i ¢ aci ds and they may be ali phatlc
saturated or unsaturated and will generally have a total of 24 to 90,

pref er abl@ 24HGROQG-RLOMKIOHt ons and 2 to 4, preferably 2 or 3 and nore
preferabl 2 carboxylic acid groups with at least 9 up to 42 carbon atons,

pref er abl 12*%%'%?%&9%09%‘7 r@‘f’ ?ﬂﬂy 16 to 22 car bon atom; betvveen t he

car box¥l i (|:1 ac g e € d nso u dj?ﬁ

r eaCLed \)r% o f d ?tfijl leea?é a&)ﬁo erh en?J]na gﬂ ltnvg of 0b p 3 BR/
gayl € Ialt ﬁ pe u ate gg ae ca o t ined by ester‘}‘:1li é éi? %E‘i(

ol i lg, 5(,% .,s %s, ﬁm up & T

per ecu é‘ﬂ&u r§ no: ’bﬁ Cac s r lekh%& are%ly% 5x§€c'
cont a' n Q@i&é 9 rb@ pa@;%a{l@ Qatfhafdy Q? u 9 it é%era hev tQHIt of

pol yal Kyl aigary ﬂ?i?:' 60 Srtith hdalsAN Y2 BT 4, oRfordbRT 3Ty ferably 2 carboxyhc acud
HOO groups with at least 9 up to 42 carbon atoms, preferably hE E%R]IZ g’rﬁl M&@ hR¥erably 188 2B @arbbn

[err] oOradhbbiveerthdlcarbokic dcidl Grodfd0, preferably 2 to 25. The preferred

oxa- al ane ThHeObil MEolb@ YarygiyvblevtichOls \readted i withOthe tpbiydatbarylig layid Gduch A4 toh 6 thoseny
of tbe eskarisedashoseimal (et & palpdkyene glycdlesteightectainve| tyanasssid Thd) egd-alkases diot gillar e,
however , geturaly.nieste \ilotmh4 Sa1@D0, qoafaind So Vi@ carben athres eearr olkgule. Jho viesaliafie diake
pol ycar bdpoplalkgermalydoinwith of equese.coosiein Perodicalin cdpealingigroups pf the frmudddout 16 t o about
22 car bon af@he-46 @b thei palyalkuienp glieahis\prefarablyef thg fasmaiapar at ed from 40 the
cl oses®¥ carboxyl ¢@roup by from about 2 to about 12 carbon atons.
Particularly desirable results have been obtained with additives prepared
by esterifying a dimer off g fatty aci d parhl culafly those containi:ng

conj ugat ed unsat ufation 't&l a pol yhydr oxyyconpound. Such dinmers are
clearl%lj taught in'U. o € w0S: B, 429,817 and as
there Tndicated, the hydro;_hr bon port I on 01",l the fimer or dicarboxylic acid
t hus obtai ned nmay cont ai six menber ring. Thel formation of the diner
fromlinoleic 45 acid, oleic acid and m xtures d these acids is
dillustrated by the follow ng: 50 55 6

35 whorein R may be H, CHas, C2Hs or CsHz, and x is 2 to 100, preferably 2 to 25. The preferred oxa-alkane
diol or polyalkylene glycol is diethylene glycol.

Although any of the esters as set forth above can be effectively used, best results are, however,
obtained with such compounds wherein the carboxy! groups of the polycarboxylic acid are separated from
. each other by from about 16 to about 22 carbon atoms and wherein the hydroxy groups are separated from
\wr40 the closest carboxyl group by from about 2 to about 12 carbon atoms. Particularly desirable results have
been obtained with additives prepared by esterifying a dimer of a fatty acid particularly those containing
conjugated unsaturation with a polyhydroxy compound. Such dimers are clearly taught in U.S. Patent
3,180,832 and U.S. Patent 3,429,817 and as there indicated, the hydrocarbon portion of the dimer or
dicarboxylic acid thus obtained may contain a six member ring. The formation of the dimer from linoleic

45 acid, oleic acid,and mixtures of these acids is illustrated by the following:

1/
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EP O 322 235 B1 [ERR] 9, 12 Linoleic Acid 5 2 nol ecules 9-11 acid [ERR
Del s-Alder 9, 11 Linoleic Acid 15 [ERR] 20 Li nol ei c
Acid Dinmer (dilinoleic acid) 2 nol

oleic acidB. . [ERR] Diels R k-T2 LI 30 [ERR] Oeic Acid Diner
(Dioleic’Acid) 35 Diels Alder C. 9,11 Linoleic Acid + Oeic Acid [ERR
Mxed Dinmer 45 It.will, of course, be appreciated that although the
reactions illustrated produce the dinmers, commercial ap Izzgiion of the
reacki ons widk, ga dC&IthH!QﬁCﬂ E?Cﬂéﬁﬂbd ﬁwlandggaatgie cases the
product thus obtained Wi | 61?|ﬂ1ﬂgie§@p of unreacted nononer or
nmonomers. As a result, commercialTy avail able aci ds may cont.ai n as
much as 25%tri nef and the use of such nrxtures |s mntﬁlmplﬁ6“§€5pe 50 of
the present invention. The preferred hydroxy-substituteg.ggt geggare the
reaction product of a dinerized fatty acrd such as those illustrated, and

an oi l |nsolublecﬁgﬂﬁ&zhyﬂaiﬁﬁFﬁﬁﬁﬂb p? qE R by—varrous—techmades. As
previoudly pointed out, the preferred acid diners are ppelg-Aeaerof

linoleic acid, oleic acrd or the nmer of.linoleic ol ei c acids,
whi ch may al so contain some n%no%grL§§°i8H°eﬂF $IHEF er specifically
55 satisfactory polyglycols in addition to pol yet hyl ene polyglycol are, for

exanpl e polypropylene gl ycol, and pol ybutyl ene glycol. Particularly
preferred Is the hydroxy ester forned by esterification of a diner acrd of

linoleic acid and di mngygmm@m%) sCH 3
HCoOC (CH )7 2)5C33

20 Linoleic Acid Dimer (dilinoleic acid)

‘2 molecules
25 , oleic acid
. R
B. CH,(CH,),CH=CH(CH,) ,COOH >
: Diels Alder.
Oleic Acid AN
CHB (CH2) 7CH-$ (CHZ) 7COOH
CHa(Cﬂz)7CBZCH(CHZ)7COOH
Oleic Acid Dimer (Dioleic Acid)

35

Diels Alder

~

_ C. 9,11 Linoleic Acid + Oleic Acid ~
o w0 CH. (CH..) .CHCH=CH (CH.,) ,COOH
. 3 2’6 2'7
CH3(C32)4CHCH=CH(CHZ)7COOH
Mixed Dimer

It will, of course, be appreciated that although the reactions illustrated produce the dimers, commercial

application of the reactions will, generally, lead to trimer formation and in some cases the product thus

obtained will contain minor amounts of unreacted monomer or monomers. As a result, commercially

available dimer acids may contain as much as 25% trimer and the use of such mixtures is wuthm the scope
so0 of the prasent invention.

The preferred hydroxy-substituted esters are the reaction product of a dimerized fatty acid, such as
those illustrated, and an oil insoluble polyglycol and may be produced by various techniques. As previously
pointed out, the preferred acid dimers are the dimers of linoleic acid, oleic acid or the mixed dimer of
linoleic and oleic acids, which may also contain some monomer as well as frimer. Other specifically

s5 satisfactory polyglycols in addition to polysthylene polygiycol are, for example polypropylene glycol, and
polybutylene giycol.

Particularly preferred is the hydroxy ester formed by esterification of a dimer acid of linoleic acid and
disthylene glycol having the formula



7 ER 0 322 235 Bl [ERR] 10 As a third alternative J[err] is a glyceryl
derivative and has the fornula [ERR] 20 Although [err] and [err] may be
al kyl groups they are preferably lppdjemensggions. If alkyl it is preferred
26 that only one or two of themare al kyl and the al kyl group is
preferabl’y a [err] to [err] alkyl, for exanple methyl or ethyl. [err] is an
al i phatic hydrogen- and carb - containing group and it preferably alkyl
or al kenyl. Usually it has 940 26 carbon atons, for exanple 12 to 22
car boh atomsao?ihgen ﬁcwﬂagb LeHBEH B st §FH,haFHRt yI
stearyl , behenyl eyI | eyl “or Iinolenyf. Particularly
preferrded is gl yceryl m)no oleate i.e. [ERR]/The di N\hi ophosphoric acid from
whi ch the dithi goga pn?acn?c &es ) g Dt CHodgfHpg
phosphor us pent asul Bhl with a xture of t ghol s" ROH and [err] OH. 45
50 55 8 EP 0 322 235 B1 Thus, for a substa y equinolar mxture of
al cohols ROH and [err]OH 5 [ERR] A mixture of acids is thereby obtained
and al f | d OSSI te the e.g. by 20
chr omat og)F‘lsa(E{;1 "Ja"lerr'?gﬁ' gg?”@és??'yce?'é%'V£'nec %3%1?'?%0'? %ven particularly
desirabl e to separate them before preparing the netal dithiophosphate. The
maxi mumrati o of [err] o ROHis limted the need tg prodyc; aliquid
oi | - sokgibl ¢ ZRPPootR¥Eet r]/ ROH i s hi ghcmdt WWes a vi RCGOGCRIRUI d ZDDP
which is difficult gyto handle, this cangbe thinned with d|| ent oil. The
maxi mum [ err]/ ROH as to be deternm,ned ﬁexperl ment f cgn case but
usually it 25 cannan nor g t hanR5QOBE Yo ThernetB CGOGN ophosphate is
obt ai ned by reacting the dithi ophosphorll c acid with a ba5|f conmpound of
20
“ CR’ HOH CR’HOH. cr’HOH

al c

Although R*, R®, R® and R’ may be alkyl groups they are preferably hydrogen atoms. If alkyl it is preferred
26 that only one og two of them are alkyl and the alkyl group is prefgrably a Ci to Cs alkyl, for example methyl
or ethyl. i
R? is an aliphatic hydrogen- and carbon - containing group and it preferably alky! or atkenyl. Usually it
has 9 to 26 carbon atoms, for example 12 to 22 carbon atoms. Thus it may for example be lauryl, myristyl,
palmityl, stearyl, behenyl, oleyl, linoley! or linolenyl.

s0 Particularly’ preferred is glyceryl mono oleate i.e.
35 l
CHOH
N 90 CH 20H

The dithiophosphoric acid from which the dithiophosphate is prepared can be obtained by reacting
phosphorus pentasulphide with a mixture of the alcohols ROH and R'OH.

50
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zi nc or copper or a nol ybdenum conmpound, e.g. nolybdic acid or amoni um
mol ybdat e. The basic conpounds are preferably the oxides, e.g. ZnO but
other salts of the metals can be usged, 54 '(ﬁd that the anion can be

repl aced by the anion of the dithiophosphoric acid. Cuprous oxide is
preferred to cupric oxide 30 or cupric hydroxr de. O her basic netal
conmpounds whitad, ma/sdbaaniﬂ@(tqamaarpﬁnﬁﬁreroaah&oyol§ad)|urbrhca=mﬂ t he dithi ophosphoric
aci d. Exanpl es of.other suitable basic conpounds are the carboxyl ates, e.g.
the_stearates, acetates and the cfrbonates. Wien formng the netal

dit Mphosphat e2P§555+oﬂB&H desiRc@H tmﬁr oot ers
are 35 scarboxylit acids, netal carboxylates and other nmetal salts,
particularly the salts of zinc and copper., eg nltrates phosphat es,

sul phates or halides. Especial I@okefe%éd are t®@ gaé)ts, particularly
zinc carbox- ylates, zinc chgorid c phosphate, ZignT nitrate and zinc
sul phate. The preferred car boxyllt‘/icr for use Such~ey,. as their

car boxy["’at es are [err] and [err?’ Ronocar §3xyl iC 1 ds, eg etic acid,
propi oni c acid, decanoic acid, stearic acid and ol eic acid. The nbst

preferred pronoter is zinc acetaglge. 40 - The amount of pronoter used is
usual ly less than 10 wei ght '% ors exa Pe between 0.1 and 10 wei ght % of
the totgl weight of the nmetal conpo The #et2H,S8dit hi ophosphate is sinply

prepared by heating together thg h| o rgglsphorl c2 acid with the netal
conpound and if used, the pronote The acid may be slowly added to the
nmetal conmpound which is generally used in the formof a slurry, for exanple
Wit h m ner Almigtixb . of Aciti€ lis tblebe btainddNghd Nathéugh GIOWGURLIbE] posaibid 1 Sepgidi® aine le.gl by
used, aee cénatetbgtaphya liro piactiealif is trioe navessary on thvérhpanticulady deshabienticsepmite titiven batorel
addags Thepregeiag thetnotakdittiopheshbtby heat soaked eg at [err] to [err] and then
heated to a fTherperiagruratio of R@HMEeROIBE iiBitachbly fhe medd t erodecearlighid olrbriibie ZDDPOf
and t he r eR¥@HMeBPH dsf highand miveela digiepusiliquidfZDBR| which dmdilficultiteihdndle, thie egn hesthipned with
hit herto. dilent et Bamasmundy ©HwROMRastp be datpmined bmfypeﬂ@e’ﬁlf% repeheense hutarsqarhq\m d
vehi cl'e 2 f 6aMct Pempredhan SAPKEY Al oi |, before reagti ng with the a |
anount of rr%/' 5'%[ ﬂg{%g%‘g%%ﬂmg@n; e i0htiRpd by g(:?ac‘é‘ﬂ é:5'°@° ;Rngdcd’F'dt"Y'rtB a b “'t‘gl{é
reaction r i % l%"ﬁ ?ﬁ g’ I %
C s ar ergbly, the, o other e Use rovr ha

lresm ts I n “]"}S’\Rﬂfbg Pé’é‘?:ged?b?tﬂ%%ﬁmon %ﬂhe d‘&no') 't orrcf T:F e;?w l%é ??isgfee rﬁ oxr‘ae

ubrlca }:c |ve f mal n nin ac
t errper at ur € Eﬁt e4al QQ 5 lcﬂ tbe Jus& Jrg) bp‘%‘lﬁlﬁ H}ﬁe 5|ﬁ1@ﬁﬂds&{3nc acid.
m xture isg H GaLEb theSc %%tegi‘at’éé %&atb§ and the
stri pped a étgere trae I's the desrred product 55
| ubri cating Q¥men kdPming rrrahnétmmm@phéﬂé iR &ohe&wmws&aambemaodﬁdneldmmﬁe
M neral sf Ukkrbosait i a0igs, Ghetd cabekyRiéa e bthér thatddrsaisa barfi@iafly the sakeClofbing tald @Spper, og
t her eof . Thivatssy plidsgHates, sDiphdesi g thiides BagHciinl gréierreal 24 tha sinc dale Stasticulariyl Znc Tarbbx- as
di ( 2- et hyl ety kine siedide,cdne phasphdte tzinc aivale atti P&t seiphate The preferst @rbogyilit scidsifartusas
t hose f or medsuch @mesl it rdatbsyylates agecCdend Gdo yrembsarmrylic @cith g aseticlsids propienid akid, or
nonohydr i cdeshrvisiroidsstesriclacid andoisiveacidi The most prefer@p pOMERPIS 286 a@%IsThe | ubri cati ng
0i | NeAisd? st odRe ameunt of Erometer bser dpcstially dogs thpny Hsweight ohter xample RetwoanPdrant! 39 weight
typi cal |y vof H84q8 @ikt he reist epmaowdy ect ed function by the | ncor_éaor_at,l on of
addi tives t hdPefetat dittoghasphafpys SRty arsmbvé‘srfgwgﬁrwé dithiophosphoric acid with the

metal compound and if used, the promoter e acid may be slowly added to the metal compound which is
generally used in the form of a slurry, for oxample with mineral oil. Alternatively, the metal compound, and

45 promoter if used, are added to about half the acid and then the remainder of the acid added. The reactants
are usually heat soaked eg at 40°C to 60°C and then heated to a temperature of between 60°C and
100°C for example about 85°C and the remainder of the acid added, if only some acid has been used
hitherto. As indicated above the metal compound may be slurried in a liquid vehicle, for example a mineral
oil, before rgacting with the acid. The amount of vehicle can be quite low, for example 5-10% of the total

50 reaction mixture and it is advantageous to use smali amounts becauss this results in lower treat rates when
the metal dithiophosphate is used as a lubricating oil additive.

Aiter maintaining the reactants at the reaction temperature for 1 to 4 hours, eg about 1.0 to 3.0 hours
the reaction mixture is preferably cooled, flocculant is added and the mixiure is stripped and filiered. The
filtrate is the desired product.

55 The lubricating oil to which the metal dithiophosphate can be added includes mineral lubricating oils
and synthetic lubricating oils and mixtures thereof. The synthetic oils include polyalpha olefins, diester oils
such as di(2-ethylhexyl) sebacate, azelate and adipate, complex ester oils such as those formed from
dicarboxylic acids, glycols and either monobasic acids or monohydric alcohols and silicone olils.
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(i.e. tormulations). Representative additives typically present in such
f&rmul ations include viscosity nodifiers, corrosion 5 inhibitors, other
oxidation inhibitors, other frictgpp %g'bqrs, di spersants, anti-foanm ng
agents, anti-wear agents, pour point depressants, detergents, rust
inhibitofs and the like. Viscosity nodifiers inpart high and | ow

t enper at ur eTHepéab iedling bil Wash Gtotior thel Biitlogiddnt Agitigds| of &8 resént Mvéntion typically eragapied
-shear st abpérioat aablexat fdttisretyihe abarpeaionnicaddilive thevein thfdm dbdepitgadil empostionsi t y
or flui dl(tqfoatulduaw) tenperatures. to Viscosity nodifiers are generally

hi ghn-frol e c uRepresemidtigh dditively typiaallp aresprs iy sush Jormnletions! inalgdepvsopsity t raqdifiers Tépsrosion

Vi scosht ynhibitors.f otear soxidatipn dnhéhorb.eotihe rftiafion mpditiers, clisperedntsed entijedieing paepise patiiwesr or
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sol ubl e vi s¥ereptyymeiigrsri 'V‘P JDPW@"F éemwie'latur eP' % thﬂmcﬁmb?"dﬁm'h @

nol ecul aroN#e QFﬁaé sB‘!"'*’faltc?l'ﬂ pf”@‘“'[eé ral“T alsp reé'F"é? a‘f?P‘Sﬁa‘{'ee P"F‘]°s'fyo°’[ Bydity at

20, 000 tde erm E per rorrat ogr ap
nenbr affe ‘f?@ifyr ?'%@8??(@? g "é(' § I ‘e#?'ydé?ffrtbﬁ'brg g‘gﬁ 53‘"!51 ers
are any ngPm Ofd s Shgriiee e BIo0PEes LYt y'fc ?1"3 S1NPrer s
ey it e ?ﬁ»@ i s‘t‘hﬁ%gwg'%g@% 'wa't%ﬁeraéms Gy s i Fhions
COpOI ymerg frg éx d 950008, 36 kY Jr permeation

i nterpgl Ycﬂﬁﬁéto&Eph%toYFn 6 Hmahiy! 1 C esters and styrene | soprene
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agents, rREideRnicns paYMsIatd GhyRhe o pRljisHe| plyrReliidcslaed NinathdcAltd) Yogolyfers,

| ubr i cat i dagolyers GrQITIASaAtrdtéddicartdokyi6 tatid ahd/@nyd EonGolindD MitefdlymBia | ob kti@fieSandraerylic
phosphos Wsehl4bnd zgenéigchrapadibmersand t he products obtai ned by reaction of a
phosphasul pbettosizre shhibiyoek; alsa kiden asvaiiticoassival agerits, reelucaihé Hegneittivh ob thie destallic parts
hydioxi deontpatesi§ by disl lybricating ) empesiiiae liiusfratise of kdaspbiart nblibjtine Al phosphosulphuized

al ky| phertotirotartiopeardehe pradudis absigedipyerbantierhdfys Ahpsphésulpuricesidiydrcagion with B alkaline

di oxi de. ePitngglaberideptLhyidiodde. iyaintibm gresanee ofan plkviatedrRbendhgr plcancaliviphens!
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ahi ch Set RS Ty e g sx.a% Esf% dha dafé% e e o e

as sl udgem;a.e.siﬁaweelaﬁ phédﬂeau %hthyianqﬁb v Rinol$, obdF GBmBetiod) Yiikiin GRH Y
growt h.  Shgd sQié'odélWI&Bndltﬁlbés sl KabiRg t.afa}au s 401 ahoyl SMoQNRRd, Bg, 2BTLIA hofihbhoR S
al kyl at ecsughigd) 8B30hABcy Rhiend BlipRiae; Rloctyiphed &mﬂﬁﬁﬂhﬁﬁ%pﬁéﬁaﬂ%ylahﬁd&dﬂfo%oﬁlwmﬁl s,
Copper 35C AP buksharized hydRdcambense@e.t h netal salts of al kyl phenol t hi oesters

havi ng pr ef edotidn iadifiersr dorve @o {rpark the hdeyt! frictibrdl ehatabiavisiics, to @tricatig) @i commpesionsl spktenol
sul phi de, asheiomatimbasotdsiph plidsny | sul phi de, di oct yl phenyl - am ne,

phenyl al phaRegdsbitstive mkameples pdfi seifehle Studtipd modifiers 3% feehdon USuPgdéntiNoz$@83.659 which
hydr ocar biinglosesdatiy acigfepters peshamidagi YS ratent Ned, 148,07 hwhighylesaribesyaolyhdeypay cofplexasiobn
charaé 19 rRolyisplutenyl sugcinisr anbygririgramio plkapeipiiSshateaniohie 440981 yhichtisdinges glycerol esters

L ansii s SeT y soreiSament Y ?%99@&3 @30"8?3 dome a*weogp arid F%tﬁ et o
are found i g% vq;?&?’%zﬂ} W ; Wﬁ s fr s
33' y|hSObl“'c[W5 ic"agy ds or :g:f:%f ?f q w lc l‘:s:co l:c&ﬁ:c%t %: £d$ 9%&2‘1

I C
3,779, 928&%&&3%.;&? g °X'§%J 3\53'93599 Oiﬁ e R i

cinate esters, or metal salts thereof, of hydrocarby! substituted succm|c acids or anhydrides and thiobis
alkanols such as described in US patent No 4,344,853.

50 Duspersants maintain oil insolubles, resulting from oxidation during use, in suspension in the fluid thus
preventing sludge flocculation and precipitation or deposition on metal parts. Suitable dispersants include
high moleculaﬁ weaight alkenyl succinimides, the reaction product of oil-soluble polyiscbutylene succinic
anhydride with jethylene amines such as tefraethylene pentamine and borated salts thereof.

Pour point depressants lower the temperature at which the fluid will flow or can be poured. Such

55 depressants are well known. Typically of those additives which ussfully optimize the low temperature fluidity
of the fluid are Cez-Cs3 dialkylfumarate vinyl acetate copolymers, polymethacrylates, and wax naphthalene.
Foam control can be provided by an antifoamant of the polysuloxane type, og, silicone oil and polydimethyl
siloxane.

¢
i
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NQ 3,778,375 which discloses reaction products of a phosphonate with an

ol eam de; US patent No 3,852,205 which discl oses S-carboxyal kyl ene

hydrocar byl succini m de, s-carboxyaggkyssnesstydr ocarbyl suc- cinamc acid
and m xtures thereof; US patent No 3,879, 306 whi ch di scl oses

N- (hydr oxyal kyl ) al kenyl - 45 succinam ¢ acids or succinimdes; US patent No
3, 932, 290 whibetergdnts ahd el rsnibbibiors Ppcladubé setl salis -of Ismmnicaicildyla)kypulmqﬂhiwtes
and epoxi desrizegattyl\pBerpiat ahyt saliioyldie) AdbhBrdtesiand ¢thet i sllubleexsond-aed ditdarpbxyiieacisle de
addyct of photighlyosic pbier dverbesst) (bipld rsalisy atidoyas) highik basid alialinec parihvinetel ssulpiipnates
nmost™pr ef etespedialfyrGacang Mo saltstlir frequently ueedpg detorgpntmat e esters, or netal salts

t her eof ,5 of (9ppReD&RMt l6gd casiapian inbibitoesdand antiverri agente inglydeyboraty Rgter. tﬂ%azalﬁausuch as

t hi obi s al flesiMasives of g dimercaplosich4-Hiadazol apsbeseatiaatiesnNo 4, 344, 853. '

Di sper sant s_ PN %hit19se rpmerpps Addiliyes can eGP 13, g"ﬁ"?'%!n‘?f(ﬁ?P‘asatqgﬁ d'afiffﬁa?@”"ﬂ%t@"
in suspensiBtr rT“'Fﬁ%""ﬁcﬁlsd’e{'m? ﬁg’?"éﬂ?@% pqt f‘;%’l‘

precipitatio °6’P°s' ‘§'f°f‘|°8’|’fa'?3?9 Vighl 12! 5’°P H’ gtép'?fs; b ?‘J§§ é’;
ni gh_mol €A &9; TR e e
oi I - sol ubl &°p ”veo Uty ene SUCCI ‘ni ¢ anhydr| de with ethyl ene anmines such as
tetraet hyl ene pentam ne and—be#—at—ed—s-a-l—t—s—-he-p—egrt. Rour—pqi Nt depressants
| oner the tenperature at wAddityet he fluid w Vel %| oW &t %eah |be poured. Such

55 deprgssants are wel | khQutsiyMddred! | Y of thpse jadgiji vis whi ch useful ly

optim ze the | ow tenperat Hb@rrd‘siomnﬂibﬁoy of theohi-wid appiberqr]-[err]
di al kyl fumarate vinyl acel akigate®BRbiFEr S, pobyiret Hacoyt.at ¢s, and wax
napht hal ene. Foam control| osperdsat provi ded Dy oan7 ant ioficamart of the
pol ysi | oxane type, eg, si] Pa®RentMepressant po| ydotret hyl .os1.6oxane. 10 EP O
322 235281 Detergents and| mat-Bdamingdgentsnhi b| 0®8060.1 ncloot®1d e netal salts of
sul pkeni c acids, alkyl phehui-Weardadnts phuri y@d0ti kyjl 9pheholls, al kyl
sal i scyl ates, napht henat ek Fention Medifiers oi | splQUBI-d oA~ 18nd di - carboxylic
acids. Highly basic (viz,| Beleopixhusinkgitg) 5 8188, | sOth ad highly basic
al kaline earth netal sul phM¥ngeLQiBase peci al | PoleaceariiBAMcRallt s) are
frequentty used as detergents. 5 Copper and | ead corrosion inhibitors
and anti wear wigrdther adaftildsChis EMIYed ERdyesSdeskdbionlihoul notneseisdty,as pRpdrs waditvy es
of 2, 5 di cacaamedcednpasidg tdrbenttatar ediiomsnat dipergiodsr of amOdigBrsarBqiEomdenttaeeatounts
nuner ous abkieitabmesdesearibeg)i togettier aithmohd iopInoed bl said ottfef @ddidyps dgpidaconcentrate when
di sper sgnt caostitufing am additind mbiureobeing Fifesedap herein ek an addilied-packagehwhemhyl severelchdritives be
furt her “el ednoreardded Rimultsneousizdenteshase oo feive thecivhmicating ioih gormpesitien. Bisshdion obiha|
addi ti ves addiive gogrentiate yntgiihe jylidcgtingrpil nay 1he fastitgied gy solyents pd bymixing PacompInied with e
effective fi ¢ thif & ot resenfial The sqarrmKAle of erdiive-eackaomui taicali By forpulated to
ef fecti ve MBS daperaficaddbitaang ootéoga'a?ﬂ@ﬂqw'@agweafwopgé ameﬂ"rscfwovm HPthvr@d
Vol % s eng n |n th nal formulatlon when the additive-package Is com ount
01- of F'ft hel ‘i’*ﬁ?erﬁfn[t frthe prosent i eﬁifn an be a to% e oil
i nhi bitor or @ cg Qas %r e | addl ves to form ad ﬁive-eg)‘zesfon
diel ectuvé 3 ypi Jﬁy t 2.5 to about 90%, and efer bly from a

-8 Pour Po k@cf l%pfﬁ/.? Sa%‘ ost preferal ﬁ Fre about t 50% by weight additives in the appropnate

i ‘\,J % proportions with the remainder being base oil.

| The final formulations may employ typically about 10 wt.% of the additive-package with the remamder
being base oil.

All of said weight percents expressed herein are based on active ingredient (a.i.) content of the addltlve,
and/or upon the total weight of any additive-package, or formulation which will be the sum of the a.i. weight
of each additive plus the weight of total oil or diluent.

The amount of the mixture of dithiophosphate added to the lubricating oil is a minor proportion by
weight, preferably less than 20% by weight, more preferably 0.2 to 2.0 and especially 0.5 to 1.5 % by
weight.

Additives for lubricating oils are generally supplied as concentrates in solvent (eg oil) for incorporation
into the bulk:lubricant. According to this invention a concentrate comprises a solvent and 20 to 90 weight %
of the metal dithiophosphate of this invention. Suitable solvents include kerosene, aromatic naphthas,
mineral lubrigating oils etc. Such concentrates may contain one or more other lubricant additives such as
described above to form a package which may be diluted with lubricant basestock to form a lubricating oil
composition. :

UJ

50

8 Example 1

In this Example a zin¢ dithiophosphate was prepared from a dithiophosphoric acid derived from 2-gthy!
hexanol and an alcohol having the formula
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20Q . Anti - Foam ng Agents 0.001-0.1 .001-0.15
Ant i - Wear Agents 0.001-1 .001-1.5 Friction Mdifiers 0.01
-1 .01 - 1.5 Detergents/Rust E@gﬁ Q@f .01-2.5 .01-3 Mneral G
Base Bal ance Bal ance 2 en ﬁer addltlves are enpl oyed, it
may be désirabl e, although not necessary, to prepare additive concentrates
conprising concentrated solutions or dispersions of the dispersant (in
concentrat é anounts herei nabde descrlbed) together with one or nore of

sai d7ot her calel constitut Lngen) additive
m xfwf e bei ng ré‘bﬁel’acgzto%erel n a3 Zg addi t 1 ye=package) whe?eby several

additives can be hdded SI mul t aneously to the pase oi Nto formthe
| ubri cati ng yRidy CHIRRH Idiloc Dy ey o) ut Fer—et—{he addi t YVeCRQpgEHLrate into
thelubrlcatlng7ollz 32b faﬂlu?a?ed by sol s %5 ;
acconpanied with mld heatinyg, but this is not essential. The concentrate
or additive-package will typically be formulated to contain the dispersant
addi tife and o tional add|tionaI additives in proper am)unts to provide the

ey FW%W%&"& *ﬁsga'”aqﬁ;‘? ;E%s'gm?gj Fog 12 Gl hol R E7GE 1
dS

. oho A ours a erafure. e roa
di spersa 'xt

oil or RIJ e so'%dvent S apgng ﬁqﬁ esli I’:Eertagr%g%%tqln\%eoé tze

form aéd' t ' FJ‘tﬁﬂﬁﬁc &I t%k&HaBgrmﬁ%tin)#embIQ%t%CUf §AtaSredcoriabdoP ivdsl cirgdWatANt S
of typi Cabd ¥ ti.s Q&Y FRENS forlo DsYdbior) 1%44.7 gre,dzm BeP bevBlal mintBSNTRY Rrfperatufe
about 75%se %M 20WSE5 -RY b Qﬁ@-b's)hrlﬁd' CMeal30ak, the tdnfdedidRUias P Ry sorel Bl the rest of
addi t i vesel idtB8g)anRE baRH bask @ héls, RIIGRAY laQNBuvodkst 8. T emai nder  bei ng base
oi |, Tae fismt stiggingLanat fikeaiich, Byeat APALE Waé Yithifad {bysica® 0853 Pwiikh WaDéolubleen a
addint+ V e -mirgedk 6ig@ 1\6P4 dt atnbienttepatafuebeand E0 1) Thidsredust dontaiAdd th@bquivalerd ot\biogtiB%
per cent s (exgras®bd Haenaisis vas Zn Fabet%oR a8l iwe andh§ rethi7ont. (a.i.) content of
the additive, and/or upon the total weight of any additive-package, or
formul at iBgmg? ch will be the sumof the a.i. weight 45 of each additive
pl us t#e weight of total oil_or diluent. The amount of the m xture

di t hi ophospHaPEdyd POrbtamed indExpmplp i1 &8 ta519d &Y the four ball tickesy testt dhBM: P bor 169/ ).

wei ght , df‘%feé‘f“éﬁ'l‘%w"lb@'g‘g‘“Fﬁ%fﬁthz’@é/ﬁ‘a&W?ﬂeff' A7 ProRRsteE preferably 0.2 to 2.0 and
especially 0.5 to:1.5 %hy weight Additives for lubricgting oils are
general ly supplied as conc«miosiaines I n sol ent 1(egfoil2) flor i ncorpqration

into tRe bul k | ubri cant . Zg\uc 'g' b 1 QEENT 10N & qoncentrate
nts

conprises a sol vent and /c of {xhe petgl dithiophosphate of
this invention. Suitabld e kep@seng, _aroratic napht has,
m neral lubricating oilg gtc Such concem rat.es mpyqgontlain one or nore
ot her ggubricant additi vesMﬁ,g@ro,as descri bed gghove| tegof olm a package whi ch
may be diluted with |ubrligant basestock t ¢ o2arogmall ujosi gating oil
conposition. 5 Exanple T aZi thiophosphat e was
prggar ed froma dltglpophﬂg}’ﬁ'l r@%%%xy ihicpnpep I%%mQ eﬂ;yl IElexanol and an
al cohol having the formula 11

‘ot 40 It is seen that composition 2 containing X has much better friction properties than composition 1 which

contains a previously known ZDDP.

Example 3

45 A mixture of Plexol 305 (a mixture of polyoxyethylene alkyl phenols having 3 and 4 oxyethylene groups)
(102g) and isooctanol (238g) was heated to 110°C and P2Ss; (110g) added over 2 hours. The
" dithiophosphoric acid thus obtained was heat soaked for 1 hr/85 ° C, cooled and filtered. The P content was
7.1 wit%. Part df the acid (100g) was charged to a reaction pot at ambient temperature and ZnO (34.1g) and
zinc acetate (_f;l .0g) added. The temperature rose to 50°C and stirring continued for 30 mins. The

50 temperature was increased to 85°C and a further 250g of the acid added over 1.5 hours. The ZDDP was
heat soaked for 2 hours at 85°C, flocculated, stripped and filtered to give a clear mobile llquud (this
analysed as Zn 7.2; P = 6.4; S = 12.1 wit%) with good oil solubility.

Example 4
2-Ethylhexanol (218g) and glyceryl monoleate (93g) were heated to 85°C and P2Ss (111g) added over

2 hours. The acid was heat soaked for 2 hours, cooled and filterad. The acid was found to contain 7.4 wt%
P. 100g of the acid was charged to a reaction pot and 30g ZnO plus 0.8g zinc acetate were added. The

12



EP 0 322 235 Bl [ERR] 10 hereinafter referred to as al cohol A .111g of
phosphor us pent asul phi de was added to a m xture of 253g of 2-ethyl hexanol
and 75g of al cohol A over 2 hours gqature of 120 C, followed by a
1 hour heat soak at [err]. The reaction mxture was cooled and filtered.
The resulting dithio phosphoric acid had a content of phosphorus of 7.2 15
wei ght % é@pdpdtap adse té e 7 amCthél indixiir®d paxotsdahsobidd Vibrt 30 msineZay §0 *CD TR tothpdratare ks
1: 1 a reacthéronisete®SER° Cvaad adtrtoeg20dg wf thia dBfiaphasbhdrib ecid @addbd rivettiutioer. fThd ZDDR thudy

t he - addi t i chiteirefl wasiheaysoaed m @ howeat 86 Q. diperulated, stibpst. and fiereddngier atiesr eobilpdiguid

from-22 t ooifsekibld p@dut eintaining @n 3.9HP 7.5:c8 {1 wigat soak,
raised o [err] ahd the rest of the acid (2609) was added over
After stripping and f||trat|on,

fol | owed bxemple Shpur soak at [err]. 20

the tenperature was
2 hours,

a clear filtrate was_obtained (basic Zn 0.85% which was soluble iin a

3% ut 16‘V

m neral oi $torage Stai
8" °€§°tae8°"?"??‘f

cont al ned th equi vaI ent of
o é&f%m
]ﬁ eeéel?ts sﬁown% OWIn

obt ai néd |‘ﬂ’ Feebei"
properties &orrpom tion

kg, [err])

Sanbi ent terrperature and at 0 C. Thi s product

of aﬁgﬁhol
o

"é% e

2 30 SUCCI n| m de

=N {nc

di sper sgnt 4.5 4.5 Overbased I\/g sul phonat e 1.0 1.0
ZDDP( 1) - 1 4 2 |

1.5 35 . M I I 9 93.0
[err] Cg ZDDP 0.24, A “'Q‘o os) Magieied %83?3 &t hyl hexyl )

di t hi ophosphrietiod modiif ier sken @ hko Bonpos
better #aiction properties than conposition 1
knowgs ZDDP. Exanple 3 45 A m xture of Ple
pol yoxyet hy$ tavagek gtadHdit¥ having 3 and 4
i sooctanol (238g)e) heated to [eggscand [er
The dit hi ophosphor—T aci d t hus obt‘a'r'rred was
cool ed #nd fRpeyr 43 daws)p cohdtnflogsutated
charged to a reaction pot at anbi ent (3egaget
acetate (1. Og% added. The tenperature roseé fo
h

for 30 m nsl8%hElogonlated ot9% LlRccpiated
of the gcid added.q\gerda’lyé) hours. ThesZBalys)a}

hgat s

ti onipredweti XIng X-4¥ nuch
whi ch contains a previously
ol 305 (a m xture of

bxyet hyl ene groups) (102g) and
| (119¢9cadded overggddours.
for 1 hrrfert],

o Part of the acid (100g) was
uire and ZnO (34.1g) and zinc

[err] and stlrr gnt i nued
‘éf gnsi’ﬁe 250g

| to [

3 (8 days)

It is noted that the moadified Gg ZDDP in 2 effectively provides 0.5% of friction modifier A, yet still had
much better storage stability. It is not possible to dissolve more than 0.1% friction modifier A itself into a

35 blend because of solubility problems.

Example 6
Wear Testing

Sast

Woear tests were carried out using a reciprocating piston fliner section running on a fixed piston ring
section at a load of 120 kg for 2 hours. Lower rates of wear were obtained for the two friction modified
ZDDPs. The same fully formufated oil, apart from the ZDDP, was used in all cases, and the ZDDPs were

compared at 0.1% P treat.
45 :

Wear um
; 1 hour | 2 hours
» | CezODP 3.2 20
Cs ZDDP modified with A (Product X of Example 1) 2.2 1.1
Cs/Cs ZDDP 106 ; 2.2
C4+/Cs ZDDP modified with A (Contained the equivalent of about 21 wi% of A) 3.1 14

65
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heat seaked for 2 hours at 85 C, flocculated, stripped and filtered to give
a'clear nobile liquid (this ana,.lysed as Zn = 7.2, P=6.47"S=421 w®

with good oil solubility. Exanplegd g5 ésfﬁli'yl hexan ) and gl yceryl
ik il
%€

monol eate (93g) were heated to [er err] (111 mﬂmj’ﬂ”m;rs

The acid was heat soaked for 2 hours, cooled and fil
found tooimsain 7.4 wt% P. 100g of the acid was charged to a réacti on pot
and 30g ZnO plus 0.8g zinc acetate were added. The 12 EP 0 322 235 B1
t enper at Ur eA nubseatingoidebmpsitian dorbitisingriaXdbricating\aisand e@arhing gedpertiort oy weldht off nmetalat
[ern}e The ditbivpiespitaterobtainaise bheactingia basit 2ire o esnpdr Amdound bua tnhigbdeM@ cpmpburtdh e
di t hi ophos ptithr 2 glithierihdsphetidcatidogaid dithigphesphoriF Haeid 2BIDP oblaineble by sganting rhaspherewst
soaked for gontaeiphidoxith paitdre offalcokois RQH ad R'@Hkwi pped and f| Itered to g| ve a
cl ear nobi | where §d§ HorS: | - sol ubl e product contai ni ng Zn 9; P7.3;:S13.1
wt % Exanpl e grodp Br'saij'ea"@la%'i'yldf%ﬁl‘ ?%‘faéb%'ef’"‘a'"'"g'ﬂﬁ'g éa‘W@raé'eEséf‘Fi"E‘ﬂ‘ %qmsqsﬁ

fully for rru?'%ﬁ"@ﬁ" gPYP: Bt ai ni ng di s ersant det er ens a rover,

the ony di f‘ %Wg@g 5 aﬁfgc?’m c?ﬁ °“p
friction no f"[’ f@!’h"fk 00 n""p . m cS'ther
case the At AT &ﬁéﬁf on” R é‘?’“ d‘uc L

2 [err Js DBF? {OH),, is a glycery! derivative having tﬂe forf\u? Wt % Modified [err]
ZDDP Friction nodifier A 0.10 (product X)
1. 4% 20 Storage Sk%dodaﬁ“ys[err] . CRIR0H RRAOCRR

[err] eler] 25 Hazy | (3 days) l 13% fl occul ated
(3 days) 18% fl occul at 9% fl occyl atle cl ear
and briasght 30 H (8rdayR)COOCR or  RIGPOGRYys)

(8 z,,d,ays) It . is noted tlhat t he ITDdIfled [Ierr] ZDDP in 2 eflfectlvely

provi des 0.5% of frictiGR/HOBdI fier A, W&'HOHi || had nuch KWR'HOH storage
stability. It is not possible to di ssol ve nore than 0.1% friction nodifier
Aitself into a 35 blend because of solubility problens. Exanple 6 War
Testim§ 40 Ve Rilgan alichilic Bydregeny ang cyban-qaalpinipg erowroniaiping altleasiP ‘fﬁbgt' 8iams pier
section runfi-fg Fbr?“‘éﬂ? BrR B¥roges oy greHps-

2 A lubncatmg oil composition according to claim 1 wherein R i us 2-ethyl hexyl.

3 3 A Iubncatlrgg oil composition according to either of claims 1 and 2 wherein R'(OH)y, is an oxazoline of

the formula_x;
R—C=N R?3
7~
36 l >C\ 12
O—(l: R
RlO Rll
\_4 40 where R? is alkyl or alkenyl, R'® and R!! are hydrogen or alkyl and R'2 and R'® are alkyl or hydroxy

alkyl provided at least one of them is hydroxy alky!l.

4. A lubricating oil composition according to claim 3 wherein R'(OH),, is

45 9

\C/

/ \
{
50 i
5. A Iubricatirig oil composition according to either of claims 1 and 2 wherein R'(OH),, is a compound of
the formulg '

55 Y'(C“H(z“— "_;,R"’,,O)Q-H

wherein Y has the formula

14



section at a load of 120 kg,for 2 hours. Lower rates of wear were -obtained

for the two friction nodified ZDDPs. The sanme fully formnul at i apart

fromthe ZDDP, was used in all casgp fiidz%s@ ZDDPs we onpar& \\\ 1%
err _

treat. 45 Wear [err] 1 hour 2 hours “
3.2 "2.0 50 [err] ZDDP nodified with A (Produd \\\ \\ e 1)

2.2 1.1 [err]/[err] ZDDP
10.6 2.2 [err]/[err] ZzZDDP m)d'RHA ( Cpnt ai néd the equi val ent of
about- 21 wt%of A) 3.1 1.4 55 13 -0/ 322 235 Bl Cainms 1. A

| ubrvcating oil conposi tion conprising a lubricating oil and a m nor
proportison by wei ght of a netal dithiophosphate obtainable by reacting a
basi ¢ zinc oR&sperRit und or a nol ybdenum conpound 5 with a

di t hi ophosphatpreindt} ig an gligheficdiverpsasyhiadieah Baving ahleast ¢ sbenpiests: bipgis B' qsptaining
reacting pho%ﬁﬁ%?’?ﬁ’éﬁpﬁgul phide with a mixture of al cohol s ROH'and [err]
where mis

| h d
car bon- &bnf alﬁrﬂ'tﬁ'ﬁatﬂ? 8&?%?8@‘?%5“&?"‘"33 T"IT‘%’ “@'érlﬁﬁtf{:};a"? g‘%&"&"al s an al karyl

group, and 10 " [err] is a hydrogen- and car bon- cont ai ni ng group
containing at |east 12 carbon atog® gzroup err] includes either (a) a
[err] C= N group or (b) the group PeHe$HMgrng an al kyl group, n
being ap, integer of from2 to 5, p b zero or an integer of froml to 5
and g being an integer of 2 or nore with the proviso that p is less than 2n
or [err] is augleYeikth o6l dypdniyas Havd. ng the fornmula 15 [ERR] 25 wher e

[err] is an aliphatic hydrogen- and carbon-contai ning group containing at

| east 9 car.boiutsicaing o Beingdositidn] aceuiding 10 lbitHer & oiainhy ClarigPewhetsin RINGHY, isgr tgdiosy esBr A
| ubri cakd ng lelived GO e sstelfizatias oioy ghlyagrbdx@licGacielivith & palygtyedi N R is 2- et hyl

hexy- 30 3. A lubricating oil conposition according to either of clains 1
and 2 wher &i i ljtwicatihg pikcamposition acdording taéiaimn [Tevibrein A'IOH)] iERR}drakd ester of thia darmaulg er r |
is alkyl or alkenyl, [err] and [err] are hydrogen or alkyl and [err] and
[err] are al kyl or hydroxy al kyl praqvided at |east one of themis hydroxy
al kyl . # ﬁ

. HOCH,CH0CH,CH,0C (CH,) 1CH=CH, (CH;) 5CH3
‘ _

o = HOCH,CH,OCH;CHZ06 (CHp) 1 (CHz) sCH3
: o

35
9. A lubricating oil composition according to either of claims 1 and 2 wherein R*(OH)y, is glyceryl mono
oleate.

10. A lubricating oil composition according to any of the preceding claims wherein the metal
SNt 40 dithiophosphate is

: N
N\

50 rlo S ML

55



4. A lubricating oil conposition according to claim3 wherein [err] 1s
[ERR] 50 5. A lubricating oil conposition according to

and 2 wherein [err] is a conpoundgegfy ezag nmul a [ ERR] m{mmlww
formula 14 EP 0 322 235 B1 [EREr err or [err] eret e | sl S«

al i phati ¢ hydrocarbyl radical having at |east 4 carbon atoms subject to
[err] containing at |east 12 carbon atons. 10 6. A Iubrlcatlng oi

conposi tion according to &K m5 2in [er |s of R for mul a [ ERR]
where:-[err] is [err] or [err Iky and [err] 4. 7. Alubricating
oi | »sonposition according to el of cl ai s 1 2 wherein [err] is a

claim7 wherein [err] is
| ubricating oil conpositl accordin el ther of cla ;1 and 2 mherein
[err] |s gl yceryl inono ol eate. 10. A Iubrlcatlng oil conposition according

hydr oxy ester 20 |, derived fr the esterific of a pol ycarboxylic
acid with a polyglycol. 8. cating 0|I“pgi‘qﬁhilon according to
dr oxy erMQf {ERR] 35 9. A

to any'f the precedln clalnB mhereln the metal 40 di t hi ophosphate is
45 [ ERR] EP 0 322 2 Bl RR,”L5 so mhere rr] is cuprous or
cupric copper or zinc, 42ﬁ¥;c copper being t he val ency of
the netal and Xis S or

AN /\/

- \/n/\v\/
. /\/\/ /\

30 where M! is cuprous or cupric copper or zinc, M? is cupric copper or zinc, v being the valency of the
metal and X isSor0O.

§—M2—
or

11. A composition according to any of claims 1 to 10 which contains 0.2 to 2.0 weight % of the metal
dithiophosphate.

12, A concentrate comprising a solvent compatible in lubricant oils and 20 to 90 weight % of the metal
dithiophosphate defined in any one of claims 1 to 10.

13. The use in a lubricating oil as an antiwear additive of the metal dithiophosphate defined in any one of
40 claims 1 to 10.

14. The metal dithiophosphate as defined in any of claims 1 to 4 and 7 {0 10, wherein the group R' does
not contain a polyalkylensoxide group -(C,.Hg,,_pﬂf, O)g.

45 Patentanspriiche

1. Schmierflzusammensetzung, die sin Schmierdl und einen geringen Gewichtsanteil eines Metalidithio-
phosphats enthéilt, das durch Umsetzung einer basischen Zink- oder Kupferverbindung oder einer
Molybdénverbindung mit einer Dithiophosphorséiure erhiltiich ist, wobsei die Dithiophosphorsdure durch

50 Umsetzung von Phosphorpentasulfid mit einer Mischung aus Alkoholen ROH und R'{OH),, erhltlich ist,
wobei m 1:oder 2 ist, die Gruppe R eine aliphatische Wasserstoff und Kohlenstoff enthaltende Gruppe
mit mindestens 4 Kohlenstoffatomen oder eine Alkarylgruppe ist, und R' eine Wasserstoff und
Kohienstoff enthaltende Gruppe mit mindestens 12 Kohlenstoffatomen ist, wobei die Gruppe R!

: entweder (d) eine

55 ;C= N-Gruppe
oder (b) die Gruppe -(CoHgn--pR%,0)q- einschliest, wobei R? eine Alkylgrupps ist, n eine ganze Zahl von
2 bis 5 ist, p 0 oder eine ganze Zahl von 1 bis 5 ist und q eine ganze Zah! von 2 oder mehr ist, mit der
MaBgabe, daB p weniger als 2n ist, oder R'(OH),, ein Glycerinderivat mit der Formel

16



11. A conposition according to any of Glhaims 1 to 10-which contains 0.2 to
2.0 weight % of the netal dithiophosphate. 35 12. A concentrate conprising

a solvent conpatible in |ubricant to 90 [ a
di t hi ophosphat e defined in any one(ngos al rsns@' to 10\Aﬁmmmﬁulmammmr

| ubricating oil as an antiwear additive of the metal di% hiophosphate *
defined in any one of 40 clains 1 to 10. 14. The netal dithi ophosphate
as defined in any of claips_.1 to 4 and to 10, wherein the group [err]
does=not contain anéoogahﬁnpeneom de gméuz?d}prr] . 45 Pmﬁ .
Schrs-er 6l zusarrrrensetzun{; die ein Schrh r-6l und einen g&i nge|n

Gewi cht santei | eines %CEFOHI thi B- Ccp hats emidex t, cmoum Unrset zung
ei ner basi schen Zi nk- o&leg Kupf er ver bil ngung oder einer Ml ybd~nyer bi ndung
mt einer DithiophosphofBdHPE er hAl f| CBAHO®X | wobei die Dithi@pHE¥bhorsaure

durch 50 Umsetzung von Phosphor pent asul fi d mt einer M schung aus

Al kohol en ROH und: R merhltllchlst wobei m 1 ode 2|st di e é)pe
R ei ne # i phdtti g%'e“i/\ﬁ@% glinbg ‘fff I“éﬁ‘ué‘f’f‘] ’F"°§ g@ﬁ"f‘@n G‘Bd@“cﬁftﬁns

mi ndest ens 4 "RyensiefixteragnrisiuphBin B dzbr""‘éﬁn@’aﬁlarﬁtg geeg AlygrupReR #id. g R e ne

Koni enet of FatBiruR Puphmadsl jea Apgie. b 8T Bl Sl P0o st | ¢ -
N- G uppe, Ogel ﬁmmﬂbs%w%rseas r% Flaem ramgﬁlsrag 1eaaa?5mebsér dqerdﬂzb&h IRl AR

Al kyl grup doLF ganz i st 'l ne ganze
Zahl von 1 bi's § ISt und g eine ganze Zahl von 2 odor mehr ist, mt der
MaBgabe, daB p weniger als 2n ist, oder R (OH), ein dycerinderivat mt der

Formel 16 * C L M S* 3 45 4 9

~~~3  » 4 5 R 3COOCR4RS R™— C=N-—__ gamﬁm R
COOER'R 81-j ~ ~6 ! / \?\ 6.3

15 CR CH r12 oder R
COOCR CR7HCOH CRTHOH CR7THOH 10

ist, wobei R3 eine aliphatische Wasser st 1‘3 li'!rnd Kohl enst of f ent hal t ende
G uppe rit m ndestens 9 Kohl enstoffatonen ist und R4, R5, R6 und R?
Wasser st of f oder Al kyl gruppen sind. 2. Schm er 8l zusamrensetzung

Anspruch 1, g woheiR° FQ“‘Z' qapkendyish R und Y Wasseystofbeden flkyl sind H@aﬁ"?‘f‘r’é’?ﬁ’s’ﬁ %'EM‘] gder
nach ei nem déPamnEHY Hferopugas: 328 'B@F“&@%e'mrmwr‘é'rwwwtﬂ. n mt der

For e Iao 4, Schmuerdlzusammens%f]iung nach Anspruch 3, bei der R'(OH),,

‘ 9
! R— C=N CHoOH
\c/

35
0—CH, \CHon

' ist.

5. SchmierSizusammensetzung nach einem der Anspriiche 1 oder 2, wobei R'(OH),, sine Verbindung mit
der Formel

Y'(C“H(an- p)Rzpo)q'H

ist, wobei Y die Formetl

1%

R"‘COO? oder R"*CH,0O-
65 hat, wobeu R ein aliphatischer Kohlenwasserstoffrest mit mindestens 4 Kohlenstoffatomen ist, voraus-
gesetzt, daB R! mindestens 12 Kohlenstoffatome enthilt.

17



ist, vipbei RO Al kyl oder Al kenyl ist, RIOund Rl' Wasserstoff odor Al Kyl
si‘nd und R12 und R13 Al kyl odor Hydroxy~al kyl sind, vorausgesekt, dal

m ndestens el ner von i hnen Hydrox 30 4.

Schm er ol zusammenset zung nach Ans%?h?#%wgiel der R (d—ﬂﬂlﬁ"l“:“lﬂ&””m
- CH20H 35

CH20H i st6. SchmiefiflzuSamnisbbatzuey cacl ASPIIE 5, 3@bdl IRh die fardial el nem der AnsprUche 1
odor 2, wobei R1(OH), eine Verbindung mt der Fornel Y-(CnH(2np)R2pO) gqH 45
i st,.-wobel Y die Fornel 50 R
QL4-.RP14COOr oder R14CH20- 55 B
Kohl entvasserstoffrest mt m ndestens
geset zt, ldaB Rl irindestens 12 Kohl\qst2ffatonme enthalt. 17 EP 0 322 235
BL lii iillii ii Ill I D111 hiM hil1l 11 1111 * C L M S * 6.
Schm erdlzusarrrrenSetzung nach Anspruch 5, wobei RI die Fornel R14; 7 5

O CH2CH9)i- 10, : d Cs- Al kyl t d 3 od
Sf i st.”7. )Isl&e}‘eivﬁté'f%ﬁ' s%nﬂ‘i"ﬁgbf\'gﬂffg“w&c%wgmgﬁn grer Anspr)L/JchleSl gger )2/ bgl o

der R1(Oy) rb%}ééarﬂﬁernsé(é?f g‘- & ;%gﬁ’“? %{ e’ bé&Q'%%uge? 44 hégﬂ ﬂ‘j‘ ﬁns 5
mit hd

bel R14 ein aliphatischer
SHofhtonen | st, voraus-

st ammender Bdive pruch
7, be! der | n ‘i—| roxyester mt der Forrre 0 20

HOCH2 G2 mugan%séuuZ%Wnspmch 7, bei der R'(OH), ein Hydroxyester(n?i) dar Foithel
HOCH2 CH2 OCH2 CH2CC. ( CH2) (0A2) 6CH3 25 ist. 9.
Schm er ol zusamenset zung nach eI neg der AnsprOche 1 oder 2, wobel R (OH)m

A yceri nnmonool eat 30 I'st. chm er ol zusamenset zung nach ei nem der

vorhergehenden Anwdﬁ:f&l d?ﬁ-i A€o P(?Hé\/?.;éﬁ-LEﬁt hi o- (CH ) CH,
2/g
"‘\/

HOCH 2CH 2OC:H

CH
2CH2°i (CH,) (CH,)gCHg

0
25

ist.

9, Schmieriiléusammsnsetzung nach einem der Anspriiche 1 oder 2, wobei RY(OH),, Glycerinmonooleat
30 ist.

10. Schmierdlzusammensetzung nach einem der vorhergehenden Ansprliche, bei der das Metalldithio-
phosphat :

35

50

56
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phospkéat_35 a40 45 50 56 18  EP 0 322.235 Bl : 111111 111111111

Mo ol Guom Smaepmesy HHLMINHIE: <

der 20 RO S S OR 2

\~o / \ 30 I st, wobei M Kupfer in ein- oder zwei wertiger Form oder
Zink ist, M2 Kupfer in zweiwertiger Formoder Zink ist, v die Wertigkeit
des Metalls ist ur S()(s 0 ist. 11. sanmme etzung nach en1der

Anspr-Uche 1 bis 1@, di s 2,0 Gew. Y%ndes aIIditﬁ§§§ Phosphats

ent t. 35 12. K nzcg( ﬂb dps ein mt é?h rol en vert ches
L6sungsrdittel und S "% des i n eifigm der AnsprlUc 1 bis 10
definierten Metali |th|ophos at s ent hal t / 13.\\Ver wen Iundhd i p ei ngm der
AnsprUche 1 bis 10 definierten Metal{ di t®# ophospreatsMarsSAnt i @& Schl ef B- 40
4 additiv in Schmer6l. 14. Metalldithi ophosphate wie in einemder
AnsprLbhe 1 bis 4 und 7 bis 10 definiert, wobel die Guppe R keine
Polyalky?enOX|dgruppe - (CnH2n- pR2p0O) g4 enth~lt. 45 Revendlicatlons 1.
Conposition d' huile Iubrlflante conprenant une huile lubrifiante et une
faible proportion gn p0|q§ ‘un glthlonosphate nbt al I i que pouvant Atre

obt enu par r~act|on\g conpose \ge zyNg ou de cuivre basique :ou d un
conpos6 ,fde nol ybdbne ec un acide t hi gghosphori que, ledit aci de

di t hi ophosphori- 50 gue pouvan 8é g/obtenu H@ér €action du
pentasul fure de p aveﬁzu ng/ndl e d' alcools de formul es ROH et

R1(OH), otui n1esF 69al ASOU 7, " le groupe R est un groupe aliphatique
contenant de |'hydrogbne et du carbone renfermant au
20
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30 ist, wobe| M? Kupfer in ein- oder zweiwertiger Form oder Zink ist, M2 Kupfer in zweiwertiger Form oder
Zink ist, v die Wertigkeit des Metalls ist und X S oder O ist. i

1" Zusammensetzung nach einem der Anspriiche 1 bis 10, die 0.2 bis 2,0 Gew.% des Metalldithio-
phosphdts enthilt.
35 '
12. Konzentrat, das ein mit Schmierblen vertrégliches Losungsmittel und 20 bis 90 Gew.% des in sinem
der Anspriiche 1 bis 10 definierten Metalldithiophosphats enthélt.

, 13. Verwendung des in sinem der Ansprliche 1 bis 10 definierten Metalldithiophosphats als AntlverschleIB-
o/ 40 additiv in Schmier&l.

14. Metalldithiophosphate wie in sinem der Anspriiche 1 bis 4 und 7 bis 10 definiert, wobei die Gruppe R'
keine Potyalkylenoxidgruppe ~(ChHan-pR2,0)q- enthiit.

45 Revendications

1. Composition d'huile lubrifiante comprenant une huile lubrifiante et une faible proportion en poids d'un
dithiophosphate métallique pouvant tre obtenu par réaction d'un composé de zinc ou de cuivre
basique :ou d'un composé de molybdéne avec un acide dithiophosphorique, ledit acide dithiophosphori-

60 que pouvant &ire obtenu par réaction du pentasulfure de phosphore avec un mélange d'alcools de
formules ROH et R'(OH),
ol m est égal & 1 ou 2,
le groupe R est un groupe aliphatique contenant de I'nydrog2ne et du carbone, renfermant au
moins 4 atomes de carbone, ou bien représente un groups alkaryle, et
55 R! représente un groupe contenant de I'hydrogéne et du carbone, renfermant au moins 12 atomes
de carbone, groupe R' qui comprend (a) un groupe >C=N- ou {b) le groupe -(C.,H(z.,_,,,R,, O)¢ Rz
représente un groupe alkyle, n étant un nombre entier de 2 & 5, p étant égal & 0 ou & un nombre entier
de 1 & 5 et q étant un nombre entier égal ou supérieur 3 2, sous réserve que p soit inférieur & 2n,

19



moi nsw4 atones de carbone, ou bien reprdsente un groupeatkaryte,—et—55

Rl repr~sente un groupe contenant de I'hydrogbne et du renf er mant
au noins 12 atonmes de carbone, % %gll conprend (ai"gmﬁﬂtw l‘l

N, ou (b) I'e groupe -(CH(2n- ) q-, représente u

6tant un’ nonbre entier de 2 a 5 p etant egal i 0 ou a un nonbre ent | er de
1 & 5 et g 6t 3gpbien RYODIAIPRSsEN IrLdéridkIR! giyetryis vigpoiidagtdria formaile SOUS r~serve que p
soit infdrieur a 2n, 19 EP 0 322 235 B1 1 11111 H
| 1¥t 111 11 * C L MS * ou bien RI(OH), repr~sente un deriv6 de
%%ﬁ;g&gg&%&" rigs' O M eR3CRJBOOCR6'3%R >0H R3C°°°R3880t:RgR HreoH
CR7HOH | CR7HOH AH@H 10 dans

| aquel | e R3 repr~sen 5 O gr oupe aPlSﬁ§ Fque cont enant Eeq rogene et du
car bone, renfernmant ns 1 atomes d ﬁbﬂp o R4 RS, ﬁﬂﬂl??
reprdsentent des atonesﬁghhydﬂogyne ou des groupes aIker 1§§g

Conposition d' hU|Ie Iubrlflante suivant | a revendlcatlon 1, dans laquelle R

cirvane | e RO S 0 Bl B Sl 6 S S

20 repr e e 0xazo |né ornu
1 § gﬂgT%p >R11 30 dans Iaquelle RO repr6sente un groupe

al kyl ¢ O ;ﬂ)& ﬁ\ d‘ﬁJIIQ Ilﬁ':"maﬁl% sulv&R i€ wRSHaRRon 11, Gyrgrlgﬂgﬁeﬁ QaprédEsie OF QHDES 2-
al kyl e et repr bsentent des groupes al kyl e ou hydroxyal kyl e, sous
réserve qu' au nnlns | "un d'entre eux soit un groupe hydroxyal kyle. 4.

Conposi t igk Neshngbsitidned huild lubritia@é beivahtUiuNa&tradtd dos wesidicatidhd D6t B dard adgBelle YOB), €

R (QH) 49 r 6pep@sdnte une brediié @ Banuldk 9- CCN CH20H 5. Conposi tion
d hude lubrifiante suivant |'une et |'autre des revendications 1 et 2,
dans | aquelle R1L(OH m 45 est un conpose de fgrnule Y(C H, 2n- p)R2pC»q H
dans laquelle Y repond a ia for nm9e—6venm¢ -/ _

2 ‘ /// ™~ 12

<}—C\\\ R
Lo~ pll
30 dans Iaqueille R® représente un groupe alkyle ou alcényle, R' et R'! représentent I'hydrogéne ou des

groupes alkyle et R'? et R'3 représentent des groupes alkyle ou hydroxyalkyle, sous réserve qu'au
moins {'un d'entre eux soit un groupe hydroxyalkyle.

4. Compositidn d'huile lubrifiante suivant la revendication 3, dans laquelle R'(OH), répond & la formule
35

\ SN

N '- ~ O—CH, CH,0H

5. Composition d'huile lubrifiante suivant I'une et I'autre des revendications 1 et 2, dans laquelle R'{OH)y,
45 est un composé de formule

Y(CuHeen-pR%:0)gH

dans laquelle Y répond & la formule
50 :

O

R™COO0- qu R*CH:O-dans laquelle R'* représente un radical hydrocarbyle aliphatique possédant au
moins 4 atomes de carbone, sous réserve que R! contienne au moins 12 atomes de carbone.

&5
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55 R 4000 ou R14CH20- dans l'aquel I'e R14 represente un me
al'i phati que possddant au noins 4 atones de carbone, sou ﬁm“‘ i
contienne au moins 12 atones de cardyg gy EP O 3223&&“&‘\“‘

S 6. Conposi ‘tion d huile lubrifiante suivant |a revendi 5, dans
laquelle'Rl repond | la formWle RI45 = Re~~~~ E. 1
(OCH2CK2) €. dampositiaf] tralil ubfRiafte lsGHnEIa evbricativn §] daiPRquRlIKR rqooa.mamommeCs et 7
est egal a 3 ou 4. 10 7. Conposition d huile lubrifiante suivant |une et
| "autre des revendications 1 et 2, dans laquelle RL(OH)m est un
hydreXyest er obtenu par esterifi cg“o un aci de pol ycarboxylique avec un
pol yglysol . 8. Conposition d' huil @1(@@%2W¢nt | a revendi cation 7,
dans |l aquelle RL(OH)m est un hydroxy de |5 formule O

HOCH2 CH2 OCH2 CH2OC (CHZ) 7CH=CH (CH2) 5CH3 20

HOCH2 CH2 OCH2 CH2 OC+ f 7 %HCI-Q% 5CH3 11 0 2S 9.
Conposi ti on c!’a‘l’ﬁlf‘q"é'el'ﬁb'fe?'lef%‘@ ng%llme 9m Ga 98 Ca ft 7 eshegal 3 gud r'evehdi cations

1 et 2, Yapns | aquel nool Gat. e
..ﬁoéwﬁf %%fm té") Srdtirad ey ddesbdiali Ao
S CHAIEUL S nk. 8’8u e f'% ?{b%wgt gpmagmvp%:ﬁmﬁ “BSH'HQ'% & ons
formil e 35,4Q,45,80 88 21 4 ianER QR 2eiialth 7 Sohd bhdehd AL odibh hierdichosh o

15 formule
o]
i
HOCH,CH,0CH,CH,0C (CH;) +CH=CH (CHj3) sCHy
. 20
s
Hocazcazocnzcnzoi“i— (CH3) - (CH2) sCH3
Q

25

9. Composition d'huile lubrifiante suivant I'une et I'autre des revendications 1 et 2, dans laquelie R'(OH),
représente le monooléate de glycéryle. :

10. Composmon d'huile lubrifiante suivant I'une quelconque des revendications précédentes, dans laquelle
le dlthlophosphate métallique répond 2 la formule

i

35

45
50

65
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s
e T quel I I - ¥ k) 2 17 e ool IEHLNLORI AL 20
dans laquelle M est is cuivre cu%l:\'/ gﬁﬁz%suBgui vrique ou ML A |l e
cuivre cuivrique ou le zinc, v Rtant la valence du nStal et X refrefente S
ou 0. 11. Conposition suivant |'une quel conque des revendications | a 10,

qui contient 0,2 2,0 %en poigds di t hi ophgspNate netal | i que. 45 12.
Concentre conprenant un sol vant coﬁ%ﬁﬁ%ile ec Igs huiles lubrifiantes et
20 290 % en poi ds du dithi ophogphate al#1 que dgfini dans |'ne quel conque
des rewendications | a 10. 13. {WIlisatio®.dans ung huile lubrifiante, comre
additif anti-usure, du dithiophosphate ?hkLLque d6fini 50 dans | ' une
guel conque des rewvendi cations I\ a 10.14. D whiop osghate metal | i que defini
dans | ' une quel conque des reven
groupe 111 no contient pas un gr
22 i0 ¢

ons | a & M 10, dans: lequel le
upe pol yal kyl bnéoxyde:- (C, ,H2,,-p% O g- 55

RO\P/S S\P/om
o N N

NN
Nl N\

Zm\p/ S j/"\ i \P/ T

T YN AN

\_/ 40 dans laquelle M' est le cuivre cuivreux ou cuivrigue ou le zinc, M? est le cuivre cuivrigue ou le zinc, v
étant la valence du métal et X représente S ou 0.

16

20

S—M2—g

OR

11. Composition suivant l'une quelconque des revendications 1 2 10, qui contient 0,2 & 2,0 % en poids du
dithiophosphate métallique.
45
12. Concentré comprenant un solvant compatible avec les huiles lubrifiantes et 20 4 90 % en poids du
dithiophosphate métallique défini dans I'une quelconque des revendications 1 & 10.

13. Utilisation dans une huile lubrifiante, comme additif anti-usure, du dithiophosphate métallique défini
50 dans I'une quelconque des revendications 1 & 10.

14, Dithiophosﬁihate métallique défini dans I'une quelconque des revendications 1 & 4 et 7 & 10, dans
lequel le groupe R! ne contient pas un groupe polyalkyléneoxyde ~(CpHzp-pR3 O)g-

66
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