ING O L WTH | MPROVED DI ESEL DI SPERSANCY 1 " Thi QJ Leo &1
nrelates to lubricating oil conpositions exhi biting |nproved

incy in diesel engines. Mre part1cu|ar|y, the. invention relates to

a nmetfiod of inproving conventional al kenyl succinimde 5 di spersants

t hrough use of oil-soluble organic acids. It is wdely recognized that
lubricating oills for di esdtUBRGEATIN: | JMPROVED od t 0 severe

engi ne operating conditions andD4Es : i ghly potent sl udge

di spersant is an inportant objective in 10 the |ndustry for di esel engine 1"

lubricating oil formul ations ersants based upon the reaction product
of various olyanlnes\Mtf]%@kﬁnﬁgvﬁ%ﬁ%ﬂﬂufﬁ%agﬁﬁsﬁp %HH atirgnpd
anhydrldes or acids are kpown in_the aqrt 15 and are di scl osed, , for

exampl e, in U. S CPRPORitiqans gxbi 1§§R§i%@9€ﬁvg fQ@QQRﬁﬂRSXm&“eélsﬁe&nd
U S. Patent 3,933,659, issued January 20, 1976 to Lyle et al. The al kenyl
portion of these HB%&Q%%NH%PF§ P?ﬁ@kﬂq%P%}$oI§hﬁr1&W%¥R§?QIF abspetPn,
enhancement "of ﬁioa.re'yéfs%%tyﬁﬁﬁﬁen@%oféqeiéé‘ét e St 5 Sstniniae
dispersant sy in Og 3 te radhes Sth2oogh ube of SE1L361uRh %argrcgaaﬁié’sacms.
| It is widely recognized that 1ubr1cat1ng oils
for dlesel engines are typ1ca11y sub]ected to severe
engine operatzng cond1t1ons and that providing a hxghly
potent sludge dlspersant is an important objective in
10 the industry for diesel engine lubricating oil
formulations.

Disgersants based - upon the reaction product
of various polyamines with alkenyl hydrocarbon substi-
tuted succinic anhydrides or acids are known in the art

15 and are'discIOSed, for example, in U.S. Patent 3,172,892,
issued March 9, 1965 to LeSuer et al and U.S. Patent
3,933,659, issued January 20, 1976 to Lyle et al. The -
alkenyl portibn of these dispersants is typically a
polymer of a Cz-cs monoolef1n, especially poly-

20 1sobuty1ene.

The present invention provides enhancement
of the dispersabt petency of these alkenyl succinimide

dispersants in diesel engihes through use of

certain organic acids,




-2 1 . In accordance with the present invention, there are provided:<g/
Iubrlcatlﬁq oil conpositions exhibiting inproved di spersancy in diesel :

engi nes conprising a hydro- carbon lubricating oil and an acid-treated,
d¥+ﬁsolqpre—5 ‘pol yi sobut enyl succi ni ni de di spersant,. said di spersant

~being acid-treated by having incorporatgd_therein, per nmol e of said

SUCCIQ¥n1de about 0.1 nole to 0.5 nol e, preferably 0.2 to 0.3 mole of an.

oi | -s6ruble organic acid having a pK of -10 to +5 containing a C9-C70 10
hydrocar byl group (pK being the dissociation constant of the acid in

water), saig acid being SEtﬁCheéoEaaﬁbEyd&eﬁathﬁlpaubahttuhednﬂabauctaerés
of the formula: Rn-C COOH 1 C- COOH H

hydrocarbyl ContatélggoeuhéallubedcanhﬁglOLaccdmpoézthengenshabltdhgula 20 -
R" CH(COOH) 2 hydr ocar sbustituted sulfuric acids of the general fornula:
R HSO4 nono- andmeroaéﬁhdispbrsanayednh§d369érBygloaﬁbsﬁwprészyg ag dydyo-
haV|ng t he general. fornula: x R'-C COCH 30 X
.carbon lubrlcatlng oil and an ac1d-treated, oil-soluble
5 polyisobutenyl succinlmide dzspersant, sald dispersant
- belng ac1d-treated by-havxng 1ncorporated therein, per
mole of said succlnlmlde, about 0 1 mole to 0 5 mole,
preferably 0.2 to 0.3 mole of an 011-soluble organlc
.acld having a pK of =10 to +5 contalnlng a C9-C70
10 hydrocarbyl group ipK 5eing'the diésociation constant
| of the acid in water),'said acid being selected froml .
hYdrocarbleSubstituted maleic acids of the formula:
| R"-C-COOH |
15 S | g-coon'
H
. hydrocarbyl-containing substituted malonic acids of the
.genéral formula:
20 , . R"CH(COOH) 2
:hjd:ocarbyl-sbustituted sulfuric acids‘of the general
formuia: |
| R"HSOy4
R - mono;_and di- alpha-substituted hydfocarbyl cérbdxylic
25 acids”havihg-the generallfcrmula:- |
| -'R"Q'COOH'
30 o X



" .3-. 1 wherein R .is a C9-C70 hydrocarbyl, 0|I-solub|I|Z|ng 4 group and -

y ' 1s hydrogen, nitro, h&%)&ﬂ-cyano with the proviso that at
east one X is other than hydrogen. 5 Q| -soluble
ol yi sobut enyl succi ni nmi de ashl ess dlspersants are those foérned by‘ﬁeactlng

a pol yi sobut enyl succinic acid or anhydride with a polyal kyl eneani ne..- The
pol yi sobut envhegedup Rt ei &r abCy~Lxg & ydrdearhyl; agélrsbdoblidd 2dmigyht ] Vh)
of about 700 to about-5,000, nore 10 preferably about 900 to 1, 500.
Sui t abl e pol geoupesaridrX résachydrogenh t he af or esaitireycbiadioc oxcicyano

anhydrides to provide the succinimnde are those pol yal kyl eneani nes \o/
represent ed Wwithhé&hfeorpuswai b that( Y NigGH) onen XHRswothernthan n is" 2 to-
3 and mis 0 to 10. |Illustrative are ethylene dianm ne, diethylene _

triam ne, trhyp8kpbem tetranine, tetraethylene pentanine, which is
preferred, tetra- propyl ene pentam'ne, pentaethyl ene hexam ne and the Ilike, -
as\MﬂI5as'the_connenﬂcﬂlysaiabnebpeljiaqbuﬁﬁnWIssnhciOimipcip@hhﬁﬁs :
These amines are reacted with the al kenyl succinic acid or anhydride in
rati os of abduSpérsantﬂihﬂenﬁheseofaﬂMeﬂnbysneachxngaalpodylanhpmenxi to
pol yam ne, and:preferably in a.ratio of about 2:1." Such polyi sobutenyl
SUCC|n|n1de sabbenac acxd or anhydrlde w1th a polyalkyleneamxne.

The polyxsobutenyl group preferably has a number average

'molecular_yelght (Mn) of about 700_tq about 5,000, more

10t_;preferab1y about 900 to 1,500, .'

Su1tab1e polyamxnes for reaction with the
aforesald succ1n1c ac1d or anhydrides to provide the
succxnlmide are those polyalkyleneamlnes represented

: by the formula NHZ(Cszn (NH(CH2)pn)p-NH2 wherein
15_' n is 2 to 3 and m 1s.p_to 10. Illustratzve ~are ethylene
'diamine, diethy;ene triamine, triethylene tetremine,
_tetraethyiene'pentamine,'whieh is preferred, tetra-
propylene pentamine, pentaethylene heiamine and the like,;
as well as ‘the commercially aQaileble_miitures of Such
20 polyamines.. Tﬁese amines are'reected with the alkenyl_
succinic aeid or anhydride in ratios of about 1:1 to
10:1 moles of alkenyl succinic acid-or ahhjdride to
__polyamine,:and~preferab1y in a ratio of about 2:1.
" Ssuch pelyisobutenyl7sdccinimide ashless
25 dispersants are used custohatily in lﬁbricating oil
_cdmpositions in amounts ranging ffom 0.1 to 10 per~

cent, p:eferably 0.5 to 5 petcent'by'weight based




anmounts ranging fromO0.1 to 10 per- cent, preferably 0.5 to 5 percent by
ht based upon the total weight of the finished conpositions. The .
S anqﬂnts are 7applicable to the acid-t,reated diesel oil dispersants of
t he- present invention. The inproved aci d-treat ed pol yi sobut enyl 5
succi ni,m de di spersants of the present invention are prepared by adding a
‘suitable acid to a solution of di spersant in hydrocarbon lubricating oil
base st ock, ﬁrefeh§QHYtﬁeCQBQQﬂthéh?ﬂtSQEUEhQHEQBléh%Btcﬁﬁpb%ﬂ@idﬁ% % The
dlggprsant preferably about 50 wt.% is used. The 10 . sane Iubrlcatlng
oi I "base stock usedmien alountsataireg appd idiabilehed dhle iatid-cereeteidedieseli cle
for providing the solution. Preferred base stocks are paraffin m neral .
oils having a V|soailﬂyspbrshnus of thelp¥es@nt rinféntidpaer.r] F) and bl ends
of. such oils. The acid treatnent is effected 15 by heating the sol ution
of dispersant to about 80 t8heodpmproyed mcdidetaisiaredo pedyisoburenyl
175[err] C, such as 15Q[err].C, and adding thereto 0.1to O 5 nmole of a
sui tabl e orgénlc &8F61ﬂéﬂlﬁﬁlé1§PQﬁ%H%¥%&ﬁt heh prigsend; dmventdene aze
addition is about 0.2 to 0,3 myl e per nole of 20 ol yi sobyt enyl
succi ni ni de di spePESRAredTRY gﬁﬁ‘t‘ﬂﬂeal sudt; @da&’-dto @Rﬁéﬁ%@ff or
sbout 15 m nutes 49 3 houcs Y et 08 B0k 1SS Sy I8 BTl

25 di spersants are used custonarily in lubricating oil conpositions in (iz;I

preferably a concentrated solution of about 40 to 60 wt.%'
"~ dispersant, preferably'about 50 wt.%, is used. The
10 same'lubricating oil base stock used in formulating the
'_finiahed oil is a convenientuvehicle for providing the
solution. ﬁreferred.baSe stocks are oaraffin mineral
oils having'a viscosity of'about 20 to 100 cs min.(37.8°F)
and blends of such oiis.- The acid treatment is effected
f15. by heating the solutlon of dispersant to about 80 to
200°c, preferably to about 100 to 175° C, such as
150° C, and addlng thereto 0 1 to 0.5 mole of a suitable
organic acid per mole of dlspersant. The preferable
range of addition'is about 0;2 to 0.3 mole per mole of'
20 'oolyisobutenyl succinimide diepersantr The mixture'is
stirred at this temperature for about 15'minutes to
3 hours until the acid reactS”into the'eystem.f While
‘not w1sh1ng to be bound by this theory, it is |
bélieved that at this relatlvely elevated temperature,
25 " a capping reaction occurs whereby an am1de is formed
‘between unreacted am1no moietzes and the organlc

acid add1t1ve. A convenzent method of conducting



3 mnshlng to be bound by this theory, it is believed that at this

relatively elevated tenperature, 25 a-cappi ng reaction occurs whereby an-

e de-is formed between unreacted anmno noieties and the organic acid -\_/

dditive. A convenient nethod of toﬁdUctlng this acid tfeatpent s to-

~add the organic acid as the final step in the dispersant preparatlon P

" process, i.e., after reaction of . the polyi sobutenyl succinic anhydrldeqﬁﬁth
t he al ky] ene @8 am n seguen conventlgnal | ubri cating

o1 bl enlitng Deth PEUB.tEr SERERE TR iEp ogfothe e SFRRRLHCACHAnaS ol | <
exhi bi Li ng 'n@ﬁgggﬂng%sgfégafﬁytﬁg 81836Lo8R0' BE3paTle: Gl pagbuble organky

aci ds which can d~In"accor nven ron aré acids

contai ni ng 2 Dyelf ocgegl S50akelbROoECLALY Ul tRobRBeRy R pRLRTE 0 * 5O

The term pK can bé ned -as t e negativ gari ase 10 of the

eq“"'br'U"1C&Wﬁf@ﬁideOﬁxtﬂetﬁgséfﬁyﬁ&he“pé?yam@hetheszEe&QEHE'e or gani c

acid. As used herein | -solubl e 1% defined as those organic acids which

t hensel vgs ar@oStlbzs§tééﬁ#énti(oﬁﬂiUDhBri&aﬁiﬂgréhlobleﬁdlﬁ Cto at |east 50
melght percent. 20 . The oil-sol ubl e organic acids are selected

technxques are followed to provide flnlshed ‘lube

011s exhlbit1ng improved dxspersancy in diesel
engines. N | |
_ The oil-SOluble organic acids Which'can
16 ._be used in accordance w1th thls znventlon are aclds
contalning a hydrogen dlssoclat1ng m01ety which
“has a pK of =10 to + 5.0. The term pK,can be .
_defined as the negative.logarithm to the base'10
of the equxllbrlum constant for the dxssocxatlon
15. of the 011-solub1e organlc ac1d.

As used herein, oil-soluble Ls defined as’
those organlc aclds which themselves are sub-
stantlally soluble 1n m1nera1 oil at 20 C to at

| least 50 we1ght percent.
20 o | The oxl-soluble organic aclds are selected
dfrom the hydrocarbyl substltuted maleic ac1ds,
malon1c ac1ds, sulfuric ac1ds and mono- and di~
alpha-substltuted hydrocarbyl carboxyllc ac1ds as
defzned above wherein the ozl-solubzllzlng group
25 or groups are hydrocarbyl and contalnxng from 9 to
| 70, preferably from 20 to 40, optlmally 25 to 35,

total carbon atoms. These ranges are considered to



fromthe hydrocarbyl -substituted nal eic acids, malonic acids, sulfuric - (ig)
aci ds,and* nono- and di- al pha-substi.tuted hydrocarbyl carboxylic acids as

def i ned above wherein the oiI-SOIubiIiziﬁg‘group 25 or groups are-

hytir ocagbyl and containing from9 to 70, preferably from20 to 40,

optimpl Ty 25°to .35, total carbon atoms. These ranges are considered to

6 approximate to oil-sqQlubility for the cl asses aof organic acids specified

as st abl & her APPTREAMELE 1R Q) srQApPed sy fox e Frasses efacid
derivatives are pentadecyl nal eic acig, 5 hexadecyl mal ei ¢ aci d,
-eicosylnaleicimgkﬁaFFFaé&ﬂﬁﬁnﬁPﬂﬁb ied P8 §H&Hﬁﬁ%ﬂnﬂ%F%¥"€2-C5
nﬁﬁéolefins having from15 _to 70 = . -, - carbqns ngstjiutef'o to said
mal ei ¢ aci d. Representativ@qg&ﬁﬁﬁ%E?BFVﬁBFGﬁméiﬁﬁ 458 “BS@ in the

i nvention include ihe mal Qnj ¢, acj d couhtere s.of ihe aboVe;hefergnced
and

( art
hydr ocar byl subdSP?1@€qacddhidertyativescare, yidrateicagrd
hexadecyl nmal onic aci.d. anples of , sulfyric acids .are pentadecyl- 15
sulfuric ad d, kﬂ&%ﬂ@ﬁ?V&&? }¢ 3g1g, epEESYyrM ¥QM§$;ékid and -

triacontanyl sul furjc-acid. Exanples of _hydrqcarhyl carboxylic_acids
any triacontanylmg¥£ic acidyan poB%mers-ofxcz-Cs _

monoolefins having from 15 to 70 . - - carbons
substituted onfo said maleic acid.
| Repreéentative.examples of malonic acids
161 for use in the iﬁventioﬁlinélude the.malonic acid
counterpérts of the.abové-reférenced hydrocarbyl
'subsﬁituted maléic'acids, i.é,, pentadecylmalonic
acid and hexadecyl malonic acid.
| Examples of sulfuric acids are pentadécyl-
15 '_sulfhric'aéid,.hexadecylsulfuric acid, eicosyl-
sulfuric acid ahd~triacontanylsh1futic.acid;
Examples of hi&rocérbyl carboxylic acids
include alpha~-nitro aﬁd alpha-di—nitro subsﬁituted
'acidsg such as dodecanoic, pentadecanoic, octade-n
20' . canoic, docosanoic, Octacosénoié, tricontanoic and
tetracontanoic acid.. | _.

_ Attention.is.éirecﬁed'to published.UK
patent applicaﬁion No 81-25954 out of which the
present applicéﬁion is divided which shows in'ité

25 Examples'the_effect of aciad treatmeﬁt on borated . _ l*u

dispersants;-



Jiclfude—atpna-nitro and al pha-di-nitro substi t ut ed acids, such as ,

cangi ' jgc, oct ade- 207 =~canoi c, docosanoi c, octacesanoic,
. I cont qmunm! %Hm tanoic acid. Attention is directed to published U
pat ent .appliccawi on 81- 25954 out of which the present- application +s 3

" . di vi ded which shows inits 25 Exanpl es the effect of acid treatnent con-

borat ed di sper scQE3IMS * C L M. S * CLAIMS 1. A Iubriégﬁing
oi | conposition exhibitng inproved dispersancy in a diesel engine '
conprising a hydrotarboh lathticatiggopiilacdmpesition reshibitogl - sol uble
pol yi sobut enyl succi ni m de di spersant, said di spersant being acid-treat et/
by havi rignprrevedod ispersancy nin pardieseloengine cenprisaing aabout 0.1 to
0.5 nole of an oil-soluble organi.c_acid having a pK of -10 to_+5 contai ni ng
a ( err hySnpegobonalbbrigatiing @il apdd agejagidrtreatedi roid- _
hydrocar byl -substituted mal eic ‘acids_ of the fornula: R'-CCOOH |' CCOOH H-
) soluble polyisobutenyl succinimide dispersant, said o '
dispersant being'acidétreated by having_inéqrpo:ated
therein, per mole of said succinimide, about 6.1 to 0.5
mdle 6£”én oil-soluﬁle 6rgaﬁic acid having a pK'of -10
to +5'containing a.cg—cﬁo hydrocé:byl group,-said
acid being selectédffrdm.hydrocérbY1-substituged'_H
maleic acids of the formula:
~ R"-C-COOH
C-COOR
hydtocarbylééontaining substituted malonic acids of the
 general formula: -
o R"CH(COOH) 3
hyardcarbyIQSUbétitdtea sulfuric acids of the'ggneral
formula: " |
_ li"HSO4
ana mono- aha'di-alphé-Substituted'hydrocarbyl carboxylic
acids having the general formula:
'x_
R*-C-COOH
wheréiﬁ'k* 1s"a'C94C7o hydroéarbjl,.6i1-solubiliziqg_ .

group and X is hydrogen, . nitro, halo or cyano




/— | .
hytr ocar byl - contalnlng substltuted mal oni ¢ acids of the general formula: (Eé;
"R CH(CCIJ—|)2 hydrocar byl -substituted sulfuric aci !ﬂ“ﬂu “ f ormul a:
R HSO4 ar]d-~m)no- and di - al pha-substituted hydro M“m aci ds
farvi ng the general formula: x R'-C-COOH | x wheretn ‘R i*s
hydrqgarbyl '0i | - sol ubi l'izing group and8Xx=i s hydr ogen, : n|tro hal o

or cyano 8 with the proviso that at |east one X is other t han hydr ogen.
‘2. The’ conposition of claiml1l, wherein the acid treatnment is with 0.2 to

0.3 mole of 28 %88’ PrBGladtRal’ a8°16adt6hE X' €8 SLARE" 2RLA
~ | hydrogen.

' 2. The composition of claim 1, wherein the
.aCid treatment is with 0.2 to 0.3 mole of-said acid

per mole of said succinimide dispersant.




