UNSULFURI ZED, ALKALI METAL- FREE, ADDI TI VREGR
LUBRI CATING O LS 5 The present invention relates to an unsul furizeg,,,

al kali metal -free det ergent - di spersant additive, conprising a m >{t7ure

of al kaline earth netal salts (al kyl phe@@ﬂl@al t an
unreacted al kyl phenol's. This additivel i gﬁztgrﬂb I es,
hi gh tenperature deposit control, and bl ack sl udge control. 10
BACKGROUND OF THE | NVENTI ON US Patent 3,036,971 discl oses preparing

det ergent dispersant addigNgOEFURIZED2AEKAN METALIFRISE, al Kyl phenat es of
hi gh basicity alkaline ear hhpfivE ?O&EUBHI@?\Q‘I@@%MS’ESfre prepar ed by

sul furization of an al kyl phenol, neutrali1zation of the sulfurized

al kyl phenol with an al kaline earth base, then superal kal i zati on by

car bonat i50n Tie pleseal inabmtivn edateb tb asaidulfpdzezk dilkiali métal-free  sul furi zed

al kyl phenat l(fcihq : " t itives
based on Suﬁe&tﬁniﬁgggﬁkﬁgfs}égg?é&ﬁ%e,a ﬁr&sﬁtﬁgﬁt g@éﬂg.%?%‘fggéggggﬁtmveg are
prepared by S@aﬁ&eﬂsylpaen@ﬁelaikylaahcylate%@m@ygmﬁ%q #bylphenelseThisxaddilige wi t h
cal ci um chl gmpesvestditidxriaht prdpeafiés) higH temperalufé deposit contpdIkang Bldcky! at e
obtained with sulfur in the presence of linme, a carboxylic acid and an
al kyl ene gl y%‘é g%wndtf | ether of alkylene glycol. 25 Appl i cant s’
French gatent application 2,625,220 discloses superal kali zed

det er gent - di spersant addi t gaeskdRBUND'ORTKE INVENEION and al kyl sal i cyl ates.
These additives are prepare y neutralization or an al kyl phenol with an

al kaline earth base in the presence of an acid and a solvent, distillation
of the 30 d4% Patent 30836)9%Y Hisclases prepdning detergent dispessgre maldiéddelszat | on by

sul fur and ' | and

sol vent, foﬁég\?gé) %ﬁ%lmﬁkéa%%%a?%z&ar{gh ?J?ﬁtc thg P%ﬂﬁg eghh%%\%ﬁ'i cants' PCT
patent appl i igseAdddivesEre prerared by sitfugsationofamalkelphepgk 35 is able to

i mprove subsicutialigdtion éfthe Balflezemakgippenbheitiean dtkaling@rth base, g i cul arly

now of 1 and PRrakRbR oY SRR TR siaine ¥ RRs BRI e oo

conpri ses nawlfuezed alkyiphenaten al kal i ne earth base of a mixture of |inear

and branched al kyl phenol's in the presence of a carboxylic acid,
car boxyIZ%t ! c}-l}erqcy,h patent 1,563,557 discloses detergent additives based on sulfurized

calcium alkylsalicylates. These additives are prepared by carboxylation of a
potassium alkylphenate, exchange with calcium chloride, then sulfurization of
the calcium alkylsalicylate obtained with sulfur in the presence of lime, a
carboxylic acid and an alkylene glycol or alkyl ether of alkylene glycol.
25
Applicants’ French patent application 2,625,220 discloses superalkalized
detergent-dispersant additives based on alkylphenates and alkylsalicylates.
These additives are prepared by neutralization of an alkylphenol with an
alkaline earth base in the presence of an acid and a solvent, distillation of the
3g solvent, carboxylation, sulfurization and superalkalization by sulfur and an
alkaline earth base in the presence of glycol and solvent, followed by
carbonation and filtration.

Applicants’ PCT patent application PCT/FR95/00299 discloses a process that
35 is able to improve substantially the performance of these additives,
particularly in the tests relating to foaming, compatibility and dispersion in a
new oil, and in the tests of stability towards hydrolysis. This process
_ comprises neutralization with alkaline earth base of a mixture of linear and
branched alkylphenols in the presence of a carboxylic acid, carboxylation by



the action of carbon di oxide of the al kyl phenate, followed by sulfurization

and super al kal i zation, then carbonation, distillation, filtration,
and degassing in air. 5 SUMVARY OF THE

| NVENTI ON The present invention provides a nethod for producing an
unsul furized, alKali netal -free, additive for lubricating oils. That
nmet hod conpri ses the neutralization of al kyl phenols using an al kali ne

earth base i nthacanesferarbontioxdle aft thealigiphenate folougd by sulfudzatom andi ng
fromone to fguperaidneatioh, Wen cabdnbon, disti(ﬁ?@ﬁ?ﬁl&aﬁ&nﬁéﬂ‘cﬁhégé&?ﬁq i n the
absence of dialcohol, and in the absence of nonoal cohol’ folTowed by
car boxyl at i on¥f the al kyl phenat e produced in the neutralization step
and filtration of the product of the carboxylation step. 15 This
unsul furizgd, alkali netal -fr%M@'va-wned by filtration of
an I nternmediate in the p ' atent application
PCT/ FRO5/ 00299. That internediate is formed by neutralization wth al kaline
e ?r th ba; e O}‘ Therprasenténwintion rptail’(idasd théﬁmdWﬂﬂp@d&&th@lﬂdﬁzﬁb,ealeﬁ’5 e][‘C e
of a carboxy C LAl . I on .carbon di oxide o
the 20 alkylp é%%%’_%'tﬁ%ﬁpgﬁ\ég@%b@gggxtﬁ%?_ﬁéoiﬁ?fg‘ga_ﬁ%% esteps of
sul furi zat i onneutralizatignai sésyiphemioly using naalialingt earthcbiase indhegicesencesadi ti ve
hawt ngI i Mo gvﬁﬂleaﬁt o?@aamma%idmm?ﬁmgq?m lBhé'fo %&ﬁﬁﬁf@éfé@nﬁ’sﬁﬁ&‘?%}né
control, an X . 0S cont.rol . e, a phengl s
contain up togégé/cgc&soﬁ”qqﬁ%bpasdq,& gfﬁ%qnqerpfrﬁggmé, WJW the aktysencp@gst 15%
of branched amoyiogleshol; followsd byhcatboxplation o€ thesdlkylphemate prbduced indthiet ai ns
at | east ni nepgatrRAti I - L from
neatrARatidh dtep ahd ﬁ[tﬁ'dti%h of thd P?odﬂckﬁ? t?\?o%‘ﬂ%m ke ol&gé)@f'

35% to 85% of |inear al kyl'phenol 1n mxture wt of
branched al kyl phenol. The ratio of branched versus linear alkylphenol is 30
gi ven by ywi gfihis itrsedfariadd, \alkdliwmetalsfree; adtitiyé candieasbtained by filFafién bPad0

b , and th
br anched al ky|rtemediBtein Bie bRIAR ebbARd iy PET PR aAeia™ B00 115,
from9 to 24 B&THORIS/00299: Hhat intesmedigte fsdpamed by meutsalization wigh aliwatine, ~ 35

Preferably, ab#ahbase ohaimixies of lifesrcdrRTbrAched BlkylheBbRUR thE présdridad Of

bret erabl y. t RS Saftisnly He R EarBRARRGH B bsclin, i Heii otdberc

aci d, 20 noalkylphensateaWVg have dissovereddbatte subsequent steps of sulfurization
and superalkalization are not needed to make an additive having improved
antioxidant properties, high temperature deposit control, and black sludge
deposit control.

o5 The alkylphenols contain up to 85% of linear alkylphenol in mixture with at
least 15% of branched alkylphenol in which the branched alky! radical
contains at least nine carbon atoms. Preferably, the alkylphenols contain from
35% to 85% of linear alkylphenol in mixture with from 15% to 65% of
branched alkylphenol. The ratio of branched versus linear alkylphenol is

30 given by weight. Preferably, the linear alkyl radical contains 12 to 40 carbon
atoms, more preferably from 18 to 30 carbon atoms, and the branched alkyl
radical contains at least 9 carbon atoms, preferably from 9 to 24 carbon
atoms, more preferably 10 to 15 carbon atoms, '

35 Preferably, alkaline earth base is selected from the group consisting of
calcium oxide, calcium hydroxide, magnesium oxide, and mixtures thereof.

Preferably, the carboxylic acid is a mixture of formic acid and acetic acid,
more preferably a 50/50 by weight mixture.



3 The neutralization operation is carried out at a tenperature of at

| east 200[err]C, preferably at |east 215[err]C The pressure is
reduced gradual |y bel ow at nospheric in order to renove the water of
reaction, in the absence of any solvent that. may form an azeotrope
with water. The quantities of reagent$ 5 wused correspond to the follow ng
nol ar rati os: (1) alkaline earth base/al k?/I phenol of fromO.2:1
to 0.7:1, pré&hemngutralization operation is carfied gubatza teraperatuge of ahlagast 200°C,

(2) carboxyl bFefé@bWét'llé&étW@' TRE dréﬁﬂr@ré)ﬂedbcé@gﬁ’acﬁjah beegerably from
0.03:1to 0.1 Lzation_step is

carried out aﬁn%ﬁﬂ%ﬁﬁé? ngﬁl’gO 5emovgJﬂ1ed\{v”Feégg{eﬁ8&. q:'ﬁ ag SP%&%P“Y eduction
in pressure belvent thahwepliem enszeatope withiwateediie quantities of eeagents ror e :

than 7, 00 Pésécfgor‘?@ &‘ht@tthgﬁa[ﬂr{%ﬁ\oéar%uoghe al kyl phenate obtained in

the neutr Ilzatlon ste oXYy i n aorder convert at |east
20 nol e% of the @ 32'@ ﬁ(‘?‘l?ﬁ% lélph%f‘%[IQEW 9261)/1061921 prefefablfg car bon

di oxi de under car bO)defﬁOlmflt@Ofﬂﬂ‘tamS Preferably, at |east 22 nol e%

ot & Tenper at ﬂ?ﬁaﬁiéﬁep&ﬁ&ﬁé%&ed?%'?@aﬁg@'?%ﬁer Dot &GN Bl fH, 1
t he 20 range of frdhPAAAQ fospheric pressure to 15 x 10[err] Pa (15

bar s) fo period of one to eight hours. Preferably, at | east
25 nol e% of he startin I S,.1 s _converte Isal'cylate
usi ng car bon %?%?FB@OQFT?%P% @é‘d&"gﬁf@t' $lep 1¢ Gargte %99"8533 geo*
200[ err] C, untileasb240°€swith @ graddalredoftion ih pPasgute ibetawy atmospher‘ﬁm) a@s oduct
of the carbowreacb%g &meéfﬁorﬁarémawﬂ@om(remﬁs Pavo4ped, ment

car | at1on step

formed in the det'er gent -di spersant produced by
this met hod has the foll ow ng conposition: (a) 40%to 60%
al kyl phegqwl , The alkylphenatd bbtairid inthd GRéutrakizdtionestemist darbbxylafelidnairder and

() 26% 1o agy RYLAIVER 4182820 Moot AU diyibhehal (o bikglsaishatee: 35

That detergent-di sper r1se
doubl e ar onat’?'@grqaﬁfg‘)fhﬂ'@%d%-!ﬂd?y Icéft@XYlﬁyPntqquWBﬂ‘é Rrefergbly; atiqagt 82
aromat i c-ri nghole% of dth&siastig aliyiphendle isleoiwertat; afd this cohversidrkytsiabi cyl ate

will be at |gag 1'terﬁpz‘lfrature between 180°C and 240°C, under a pressure within the
20 range of from above atmospheric pressure to 16 x 10° Pa (15 bars) for a
period of one to eight hours.

Preferably, at least 25 mole% of the starting alkylphenols is converted to
alkylsalicylate using carbon dioxide at a temperature equal to or greater than
25 200°C, under a pressure of 4 x 10° Pa (4 bars).

The product of the carboxylation step is then filtered to remove any sediment
formed in the carboxylation step.

30 The detergent-dispersant produced by this method has the following
composition:
(a) 40% to 60% alkylphenol,
(b) 10% to 40% alkaline earth alkylphenate, and
(c) 20% to 40% alkaline earth single aromaticring alkylsalicylate.
35
That detergent-dispersant composition may also comprise an alkaline earth
double aromatic-ring alkylsalicylate, but the mole ratio of single aromatic-ring
alkylsalicylate to double aromatic-ring alkylsalicylate will be at least 8:1.



That detergent-di spersant conposition can be further characterized by the
fact that the ratio of infrared transmttance band for aromatic ring out of

pl ane C-H bending at about 763 3 cnierr] to infrared transmttance
band for aromatic ring out of plane C-H bending at about 832 3
cnferr] is less than 0.1:1. 5 ) Bhe detergent-di spersant produced by
the nmethod of the present invention can be used in an engi ne

| ubri cating cOhptodetergent-dispeesanit egnpositionlcapdrd fuether characlevi2et &3itheg. oi |,

from1l %to 3% t ofr - dj . [ bl.y at | east
one ot her addi @%ﬂtﬁgﬂ@l c@s‘%&&ﬁ@%@@%ﬁq Q/%gbdftoﬁg‘fc;rﬁé@c gég CHEPlRiERei n 10
t he concent r afeH bepringeatabeat 763 tehemh tadinfeared dessmisiance banl fos aromatic

di spersants, ring out GKpldAé CPH BeMdiny at0dtSout BBRL: 3 BAY'R [k Inadloy Si fiers,
extrenme pressure agents, friction nodifiers, multifunctional

addi ti ves,® vi scosi ty index inprovers, pour poi nt depressants, and

f oam i nhi bi t ofRe deteggentdispersaat progucedby thesmethod dfithe pradand jrevettipasi t

ver o rance T2 T EC LKL ool KENeA CHBSHen SHANRA T A o1 e

| ubricating oUPngAing ?iﬁimg‘%gh&ﬁ qfthe HF?’ge“t‘rH')stﬁ%?tg peefefahiyaht . 20
I n ?ut onot i veleapmme:aheoadditiyé.eE*a'rgﬂ_ﬁes@ﬁpﬁeafadd&ivdéﬂmidanthglqed in. O
er f or man i ubricating oi

an be | i oG GoreBhtraté 'Q@Q#’ﬁ%"{"}@%?S}‘?‘ﬂﬁ?‘?gééfgf%f@%fasﬁles%f‘#'g%?fﬁeﬁ{samg)unt

of the det er gedatinrsiphibitars, rust inhibitors, Hemylsifiara. extiemenpiessure agentshe

} nvent i on alt sfeictio iodiffers, MuRifunetibAaladdithIsP 0BESSIG Tndbsk ﬂnétﬁ%&}’?gur
Ilterability,

a2 YRGS, BREB o | ool LY T ecost Ly, TTem 0. 106 o

preferably at |east one other additive. 30 The invention also

provi des g CORGRAGREESPIRMBAL XhE BlddkEs! @HSﬁdL?t‘contt)rol, @éﬁ@é@%ﬁu@f ggg

present invention. an,organi c diluent, d prefer
ot her additi v‘iép%n&omraL%n@ darmulsihiitty. sedormanica o e luhticaing ol eanber ¢ he
concent r at e. impgoved by adding to tRELbricEINDEEERISHECIN alolhiof tMEENTI ON

Prior to di scystaidaptdieldygntion in further detail, the follow ng termns
will be HAPHdeB Pt

20 Inautomotive applications, the high temperature deposit control performance
and oxidation inhibition performance of a lubricating oil can be improved by
adding to the lubricating oil an effective amount of the detergent-dispersant of
the present invention.

25 The invention also provides a hydraulic oil composition with improved
filterability containing a base oil of [ubricating viscosity, from 0.1% to 3% of
the detergent-dispersant of the present invention, and preferably at least one
other additive.

30 Theinvention also provides a concentrate comprising the detergent-
dispersant of the present invention, an organic diluent, and preferably at least

one other additive. The organic diluent constitutes from 20% to 80% of the
concentrate. '

35 DETAILED DESCRIPTION OF THE INVENTION

Prior to discussing the invention in further detail, the following terms will be
defined:



DEFI NI TI ONS As used herein, the followng terns have the foll ow ng
meani ngs, unl ess expressly stated to the contrary: 5 The term
"al kyl phenol " neans a phenol group having one or nore al kyl

substituents, at |east one of which has a sufficient nunber of carbon atons

to I npart oil solubility to the phénol. 10 The term "alkaline earth
al kyl phenat e" neans an al kaline earth |t of an al kyl phenol .
The term "al kaline earth single aronaté%élﬂmg)% kyl sal i cyl ate" neans an

al kaline earth netal salt of an alkyl salicylic acid, wherein there is only

1 5 al kyl [ ' ' . | [ tion.
The term ™ al kar ol Nrah LNNBLI RS Hide (RE (Bl FRbfingaRafleed ' OF
al kal i ne eart h expiessly#ateddp the camtealy: sal i cylic acid, wherein there are two

al kyl galicylic ani ons per each alkaline earth netal base cation. 20

25 30 Th?éslerm “alkylphenol” means a phenol group having ene or more alkyl

substituents, at least one of which has a sufficient number of carbon atoms to
impart oil solubility to the phenol.

10 The term “alkaline earth alkylphenate” means an alkaline earth metal salt of
an alkylphenol.

The term *alkaline earth single aromatic-ring alkylsalicylate” means an

alkaline earth metal salt of an alkyl salicylic acid, wherein there is only one
15 alkyl salicylic anion per each alkaline earth metal base cation.

The term “alkaline earth double aromatic-ring alkylsalicylate” means an

alkaline earth metal salt of an alkyl salicylic acid, wherein there are two alkyl
salicylic anions per each alkaline earth metal base cation.

20

25

30

35



6 [err] The term "Base Nunber or "BN'

refers to the anbunt of base equivalent to mlligranms of KOH in one
gram of sanple. Thus, higher BN nunbers reflect 25 nore al kaline products,
and therefore a greater alkalinity reserve. The BN of a sanpl e can be
determ ned by ASTM Test No. D2896 or apgy ot her equi val ent procedure.
Unl ess otherw se specified, all percentages are in weight percent. 30
DETERGENT- DI SPERSANT COVPCSI TI ON 4 2t NEUTRALI ZATI ON

pRenol s are neutralized using an al kal i ne
. e‘i%tft%‘ﬁeh(ﬁeerr] to Clerr] carboxylic
odt in the absence of al kali base, and

STEP 35 In the first st al k)
earth base in ??\ét%‘?e]g'ﬁf‘f’c&

acid. This reaction is carried
in the absence of dialcohgl or

SINGLE AROMATIC RING SALICYLATE
10

) “ |T

20
DOUBLE ARCMATIC RING SALICYLATE

The term “Base Number” or “BN" refers to the amount of base equivalent to
milligrams of KOH in one gram of sample. Thus, higher BN numbers reflect

25 more alkaline products, and therefore a greater alkalinity reserve. The BN of
a sample can be determined by ASTM Test No. D2896 or any other
equivalent procedure.

Unless otherwise specified, all percentages are in weight percent.
30 '

DETERGENT-DISPERSANT COMPOSITION
NEUTRALIZATION STEP

35 n the first step, alkylphenols are neutralized using an alkaline earth base in
the presence of at least one C, to C, carboxylic acid. This reaction is carried
out in the absence of alkali base, and in the absence of dialcohol or
monoalcohol.



nonoal cohol . The al kyl phenol s contain up to 85% of I|inear
al kyl phenol (preferably at |east 35% | i near al kyl phenol) in m xture
with at | east 15% of branched al kyl phenol . _ Preferably, the linear

al kyl radical contains 12 to 40 carbon atons, nore preferably 18 to
30 carbon atons. The branched al kyl rddical contains at | east nine
carbon atons, preferably 9 to 24 carbon atons, nore preferably 10 to
15 carbon at die.alkylphenolgentaireupto &ﬁ"/ad)ﬂdy‘lq&hahwlphennt @irefergblgtat|engt 35%

of long Ii neasoalikydddiRRShenol) Linm Jr@%ﬂ@attlgagtoloﬁ} rFEFﬁrﬁ:h%al nkydﬁtaml es the

particularly ecause near

conpati bil i t)Pa atf?aaa\gl& %Sl"ﬂ??ﬁ/a@y gﬁi‘ 12 tqd0 Cafbonlajgms‘;mrag oi | s.
However, t he ppefecabiy 484d6 30eiadbon/eiomdaqare>brlanm alkylveticapdbsalrs at in

t he al kyl phej IRKESHHbR t r hed al kyl phenol s,
hence the8 ’l%s?g use Rarsh rﬁér‘g%feltrgélﬁ %@%‘{I onsgt?(g“% 'ﬁﬂ t?&?f?lé¥W1£Qr
neutrali zatl )‘Fa ERPLRRHIS ne earth base. 15 Br anched al kyl phenol s
can be obtained by reaction of phenol with a branched ol efin,

|1 t f
MonosUbsti LF@SQ.%E%%S AR BE AR oG M Yers0 35 or Bhe Bneer alhénl © bei ng
in the para @6aNti&de, 30.carbon efoms) isparticularly attrabtivepbecatisers lomadireairdl y 20
any in the maligl a@éihtdr&ﬂotemﬁé cﬁﬁiﬁéﬁbﬂlﬂﬁﬁhd §$Iﬁbih?ﬁ$ﬁﬁhé%ft‘v\é§ ﬁowards an

Steric o obrici ot WEwevEr, Batieensd ot elalivaly ieevudinoar fobimsieals can

be obtai ned [theealiylphenal$ maken dhe Rfiter fessreactiventhan brhedtion alggipaenblsy
originating f\éﬁ@é Méé'd‘ﬁ usg}%rﬁﬁgf@a%om:oﬁdmons to 'ﬁﬁfﬁﬁlﬁ&ﬁﬁﬁv

nonosubstituted 1 soner he Eéoport 1on o
subst i t uent sNPHirgliEatign #kaline aardh kA8 positions is nuch nore uniformy
di stribujygd. This nakes them much | ess reactive towards an al kaline earth

base since t essibl.e due..t o consi derabl e
30 steric h| nJggnQ%IKJM&QP%@%%QH%g%gf'g%ﬁgge?f P&‘ﬁ&%ﬂﬁ@@m |y heavi er
al kyl (aoshed glafins generally ormn@t@gﬁmm peopyianch Thay eonsishof aan be used
for carryi ngmunretdmmom@mumé&ﬁ,@mers thefdﬂé*atcﬁi Sﬁﬁl c%h@% gﬁﬁh@ﬁ% |

ar cal ci um

cal cium mag r| u or st artj.cu
oxi de, cal ci §3ﬁ93&%£ ¥e P ‘{ﬁ{bé’e g%bg "?;lﬁl? O“hé)pﬂ?' Py %{Wéﬂié I'n
one enbogl neany insthekeetal pasitiqne Thet makbydmm relajivelg reactive powhets &l
alkaline earth base, since the phenol function is practically devoid of steric
hindrance.

On the other hand, linear alkylphenols can be obtained by reaction of phenol

25 with a linear olefin, generally originating from ethylene. They consist of a
mixture of monosubstituted isomers in which the proportion of linear alkyl
substituents in the ortho, para, and meta positions is much more uniformly
distributed. This makes them much less reactive towards an alkaline earth
base since the phenol function is much less accessible due to considerable

30 steric hindrance, due to the presence of closer and generally heavier alkyl
substituents.

The alkaline earth bases that can be used for carrying out this step include
the oxides or hydroxides of calcium, magnesium, barium, or strontium, and

35 particularly of calcium oxide, calcium hydroxide, magnesium oxide, and
mixtures thereof. In one embodiment, slaked lime (calcium hydroxide) is
preferred.



8 The C[err] to (Jerr] carboxylic acids used in this step include
formc, acetic, propionic and butyric acid, and may be used al one or
in mxture. Preferably, a m xture of acids is used, nost preferably a
formic acid/acetic acid mixture. The ol ar ratio of formc acid/acetic
acid should be from0.2:1 to 100:1, & preferably between 0.5:1 and 4: 1,
and, nost preferably 1:1. The carboxylic acids act as transfer
agents, assi 3hefy tolfa carbmeylieacts used ialthialstereincludeforaiseacetic,  from a

|ms ”g;‘r""r | ;gagﬁiﬁpg«ﬂc aRd Wugﬁfia@t@cg %gﬂﬁ% y be used ala_rh’@o{‘%fx%ﬁez PFéf?Feé}ﬁ?g%a;'t on
| east 215[ er MpPgUres %cﬁ‘i‘ﬂnﬁp af Bl°% PSPf%rla%E’e%gqrmfgﬁ‘["ghc te a‘Flﬁg‘“ Wesur e
i s reduced g'lfhdmdlawrdheloi\fomtmaspﬂmetlc dcid shaldd bedratn 6t2:1 to dDO 1, he wat er of

react | on. ACGEHRRY bod/iBntEYly g 23 LARRRPHIeBYR1dYRE S tie, absence

of any scﬁ’ ve azeaotro
pressure is ?@QE@@H@ Hangfeﬁagen&shawwrm efeansier ofitfag glkaling earth baﬁ@‘é

guantities ofrofnefgtimdral t&@énﬁi@%ﬂ Oreemic egent to the foll owi ng nol ar

rati os: (1) alkaline earth base/alkylphenol of 0.2:1to0 0.7:1
preferably 0.3:1 to 0.5:1; and 20 (2) carboxylic

aci d/ al kyl phEhemeufraﬂzaiconloneoatmrstsmrméogtatm tenipesature of at least 200°C 0.03:1
to 0.15: preferabﬁr&f@ééi%"caana %r@ Prefafabif bfleastP 40, Ztd RRssheP the

o e o iR By pefout Eiose emf 8#7@0 Qwh"&?ﬁﬁﬁc\’ffggm een
pressure of t&aotleemwdﬂgwrtdelm[umahz]:atm sHxeddbe conducted uﬁ)meiauséhcﬁ bar) .
More pref er agf yny &divé dﬁ\ftg a?ff?&ﬂ‘éﬁa%&? np“é%vﬁﬁg} SP?&Bré

al kyl phenate o tal ne n hour at an absol ute
pressure of BESREEHIS 16¢ W poreBmna 0P afd8imbare).and 0.2 bar). 30 By

providinggthat operations are carried out at a sufficiently high

 tenperature .o qggnﬁklésh&trﬁ ngutﬁgﬁ%ggyidrw&esg 856 He *oilg?vﬁ%@%gadgr adual Iy

‘bel ow at nospheri l'on re | on-1s t without
the need to &i@sa sol vent that forns an azeotrope with the water

formed during thi1§ rfefihk@arth bate/alkylphenol of 0.2:1 to 0.7:1, preferably 0.3:1 to
0.5:1; and
20 (2) carboxylic acid/alkylphenol of 0.01:1 to 0.5:1, preferably from
0.03:1 to 0.15:1.

Preferably, at the end of this neutralization step the alkylphenate obtained is
kept for a period not exceeding fifteen hours at & temperature of at least

25 215°C and at an absolute pressure of between 5,000 and 10° Pa (between
0.05 and 1.0 bar). More preferably, at the end of this neutralization step the
alkylphenate obtained is kept for between two and six hours at an absolute
pressure of between 10,000 and 20,000 Pa (between 0.1 and 0.2 bar).

30 By providing that operations are carried out at a sufficiently high femperature
and that the pressure in the reactor is reduced gradually below atmospheric,
the neutralization reaction is carried out without the need to add a solvent
that forms an azeotrope with the water formed during this reaction.

35



9 CARBOXYLATI ON STEP The

carboxyl ation step is conducted by sinply bubbling carbon dioxide into

the reaction nmediumoriginating fromthe preceding neutralization step and
is 5 continued until at |east 20 nol e% of the al kyl phenate to

al kyl salicyl ate (measured as saPicylic acid by potentionetric
determ nation). It nust take pl ace under pressure in order to avoid
any decarboxyl ation of the CARBOXYLATIONtSTEMat forns. 10

Preferably, at least 22 nole% of the starting al kyl phenols is converted to
al kyl sal i cyl atl_ usi ng carbon dioxide at a tenperature of between 180[err]
[

and 240[18pGRDORYIRiioN step secandustes RSPy Rubkiingecashon disxdainte

at m)_spﬂer ihc the regeties swadiurh @rigmating@foen tHe precéding bﬂx&hliiéﬂorﬁst@g rdnf@ﬂs ﬁf one
to eight ur . S no of the
start ?ng ag ky?ﬁﬂtéd\%ds&ﬁg %E_%agg?:%m"gr °e%q_{léog% [Pﬂ%bg{eje@y%"éﬁgaqﬁ ﬁﬁo car bon

di oxi de at a {(Bapeyrad @ssalioylia acié by potentiompticdetermingtiondd mustt8kender a
pressure of 4plackQirRier prdddufetintartis? to avoid any decarboxylation of the

FI LTRATI ON ST Q.. Th urpose of the filtration step Is to renove
sedi nent s, angﬁ)ﬁgﬁﬁal‘f;@ﬁﬁeatpﬁgf‘ﬁ“s' crystalline cal cium carbonate, which m ght

have been fornmed during the precedi ng steps, and which may cause

o eai . : o ! ST e na whi ch
DT eRcaRT T s%%}?rﬂﬁ%ﬁ&?ﬁ rhéleté of the HEAGLIGIBNbIT coHblea & | 1y o
met hod can be?@ exlgte ysing garbeg dioxide gha trBPIGHIB Sf PebYeend 80 aadh ™ nor e
al kyl phenol a@d404, kaidene prassure swithin thed@ngaod frohi abovierginmispshibgal i cyl ate

th d d ' t has th

Fol 1owi ng. comBrgeaaf 18 £46%Pa (15 Barsitbes BEBba ot one i bRAPHGRE o "

(b) from10%to 40% al kaline earth al kyl phenate, and (c) from20%
to 40% al kgl i Aece@iiigtosorieVtiant uiTaéast 25 hole® bthe Btarting aligiphthols is  Unl i ke

[ | kvl sal i d by ,.Qt. h
det or gont - di s 2N B AT RIE LaRE B et KR A BT A BRI P 9 i nor
anount's of angegater thae 208P¢ nindeud Ipeessuceraf 4 x-10° g (dibers)sal i cyl ates.  The
nol e

FILTRATION STEP
20
The purpose of the filtration step is to remove sediments, and particularly
crystalline calcium carbonate, which might have been formed during the
preceding steps, and which may cause plugging of filters installed in
lubricating oil circuits.

25
DETERGENT-DISPERSANT PRODUCT

The detergent-dispersant formed by this method can be characterize by its
unique composition, with much more alkylphenol and alkaline earth single
30 aromatic-ring alkylsalicylate than produced by other routes. That detergent-
dispersant has the following composition;
(a) from 40% to 60% alkylphenol,
(b) from 10% to 40% alkaline earth alkylphenate, and
(c) from 20% to 40% alkaline earth single aromatic-ring alkylsalicylate.
35
Unlike alkaline earth alkylsalicylates produced by other process, this
detergent-dispersant composition can be characterized by having only minor
amounts of an alkaline earth double aromatic-ring alkylsalicylates. The mole



10 ratio of single aromatic-ring al kylsalicylate to double
aromatic-ring al kyl salicylate is at |east 8:1. Preferably, the
BN of the detergent-dispersant should be from 100 to 150, 5 nore
preferably from 110 to 130. The detergent-di spersant forned by this
met hod, bei ng non-sul furized, would 10 provide inproved high tenperature
deposit control performance over sul furized products. Being

al kal i -nmetal fatReof dihgle aiematigfing-alityisuicprats tocddubite afldmatitsfAgi n

appl i cati ons, . [ Ine oils, where the presence of alkali
metal s have p?g‘%s%"?’aa@\%ea‘?ﬁeé"%ﬁﬁl}r ef f ects. CHARACTERI ZATI ON OF THE

PRCDUCT BY | NFRARED SPECTROMETRY 15 Qut - of -aromati c-ring-pl ane

C-H bendi ng VPPéféFéﬂmih@@bﬁoﬂﬁé(ﬁét&gﬁhﬁ&@?éﬁo%ﬁh?§hould bﬁtgm 10010150,
| . Sp

det er gent - di sper sant, of. .the p N nven

aromatic r5ngg‘%ﬁ8€?f§fqb&ﬁ8°%{ﬁ‘%-{ﬂdane C-H bending 20 transnittance band
in the 675-870 cnferr] region, the exact frequency ~ dependi ng upon the
Compounds. 1 Are defbrgbnEifsabiduHPliisnod £y th/haligd, being HoRgiurizbl Hould

par a- di subst i PIRVAGe kepraved high tempesatura derasitnantrobeerferanceaverg4o cnferr] .
25 Infrared spifwized mbducts eBeingaliciliomettfres] thirdetersenteisparsantican the

pr esent . A - Qfs= : .
Franon t ¢ 19ceUBAE Rt abBlicaohs 8 ad3heileiiha Bl AREIS e phoStbd Moty o o
760 2 cnf er r etalshayg prevan to havedharmful effgats. at 832 3 cnferr] for

par a- al kyl phenols. 30 Al kaline earth al kyl phenates known in the art have

cnorr] and afHABACTERREATION OIf PHEWROBUETEY, T1°%, KTTSS) eyl ates known

in the art halNFRARER SBECTROMEIRYhe C-H bendi ng transmttance bands
at 763 3,cnferr] and at 832 3 cnferr]'. 35 The detergent-di spersant of
t he prese?m i nventi on shows essentially no ane C-H hendi ng

y .No out - of - p|
vibration at f-arempliaFing-plane-Crh Bagwng yihrations wetedised to chajpeferie t hat
al kyl sal i cyl atte detefgert-elidperddrit of fie presehtinveritionact eri stic has not
been fully explained.- However, it nmay be hypothesi zed that the particul ar

structure of the single aromatic ring al kylsalicylate prevents in sone way
this Infrared spectra of aromatic rings show strong out-of-plane C-H bending

90 transmittance band in the 675-870 cm™ region, the exact frequency
depending upon the number and location of substituents. For ortho-
disubstituted compounds, transmittance band occurs at 735-770 cm™. For
para-disubstituted compounds, transmittance band occurs at 810-840 cm™.

25 Infrared spectra of reference chemical structures relevant to the present
invention indicate that the out-of-plane C-H bending transmittance band
occurs at 750 + 3 cm™ for ortho-alkylphenols, at 760 + 2 cm™ for salicylic acid,
and at 832 + 3 cm™ for para-alkylphenols.

30 Alkaline earth alkylphenates known in the art have infrared out-of-plane C-H
bending transmittance bands at 750 + 3 cm™ and at 832 + 3 cm™. Alkaline
earth alkylsalicylates known in the art have infrared out-of-plane C-H bending
transmittance bands at 763 £+ 3cm™ and at 832 + 3cm™.

35 The detergent-dispersant of the present invention shows essentially no out-
of-plane C-H bending vibration at 763 + 3 cm™, even though there is other
evidence that alkylsalicylate is present. This particular characteristic has not
been fully explained. However, it may be hypothesized that the particular
structure of the single aromatic ring alkylsalicylate prevents in some way this



out - of - pl ane C-H bending vibration. In this structure, the carboxylic acid
function is engaged in a cyclic structure, and thus nmay generate increased
steric hindrance in the vicinity of the aromatic ring, limting the free

not i on of t he nei ghbor hydrogen atom This hypothesis is supported by
the fact that the 5 infrared spectrumof the acidified product *(in which

the carboxylic acid function is no | onger engaged in a cyclic
struct ure an@ut-nfrplangC-Hbbending nibsation. In Hs structyre, theygarboxyie pgidsni t t ance

band at 763 [@idtion3s efb&géd in a cyclic stheuste! and s rihy §eneatd irtreddtyy Pr esent
I nvention Cantt% ae char gcterl ﬁed&gn% bﬁmrt\.aw plep= P atgbo of 1nf.rared

t ransni t t anc & BEHYGRAGED e—YJF'Q S UCR Y ‘ﬁé‘ng' miting B(;[ﬁe% ongtcnierr]
t o out - of - pl dmen€igHbbehyliragemutd@®ZThis hypdthesis iv supparted bythe fact that thel .

BASE O L g': li %?b%}b&lﬁ;ﬁ‘(‘o?’%ﬁ&&iﬂ%ﬁ é)ro?uctffii‘\ewllliﬁﬁ"théééf‘b%ﬁ%ﬂ beiqor base oil,
used in stich_conpositions nmay be m neral oi Cg{’1 synthetrc oils of

vi scosity suif¢ngion is e lepgeridgngaged in asyelisstrygturgandtheis o3 rotate) basrbust i on
engi ne, such aasoak@lareCd ranemitande tiagdait 768 Jes'. whi ch i ncl ude
mari ne engines. Lubricating oils have a viscosity of about 4 cSt to 32 20

cSt at 100[err]C. The lubricati n? oils may be derived fromsynthetic or
nat ur al Thegigtergent-gispersant ef therpreseptdnvantioncapdbus beicharagtarized

i n\é_ent i Q’lqoi nwmia ratio mhﬁéﬁédﬂrmsnﬂﬁﬁi&dﬁbaﬂdlqmﬁ-dﬂdme @;Hs'qérms% are
ordinarily us LN cat. | St . ntneflc qils

i ncl ude bot hali W%aﬁ%h%n{]ﬁ%@ﬂf‘p&?ﬁ%cﬁg’gﬁamg at%@%ﬁ'ﬁ@téﬁb %ftslﬁﬁ? g'.'arUsef ul
synthetic hy®&btdarbon oils include liquid polyners of 25 al pha ol efins
havi ng the proper viscosity. Especially useful are the hydr ogenat ed

liquid oligonmers of (Jerr err] ' as 1 -decene -
trimer. Likew se, alkyl béﬁ%&n&g—@: %B@Aﬂ'@yﬁ@%&ch as di dodecyl
benzene, 46an be used. Useful synthetic esters include the esters of
nonocar bggyl' hicatabiP o BX)de | hs Hf?ﬁ@r@ y 30
Al Kanol 5. and oSy iabifeRRILIP e BESE BF Yeodin 36 BqmABsHEh: nf2y WRRATIEI 6

pent aer yt hr i P5YNthetic pils phvisprsityissitabie-for usein thegankegsg af @n intemnal

di | auryl sebacatmbustich bhgink| sech 4gadatine enginessdret diepeslesrryitesh, fwttioh m xt ur es

o onehe. o TGP REHbL ool FAGTRRR e oty A TRl oo
useful . por &R4AHN1CY°GThedybricatinggrilsToay be ﬂsm’wm%;a@wm@&: ar-naturalr with 75
to 90% 150 Saukcka0iMiridrafdil for 18E @s the bas® bl iDtHiE MvaRtiex kRlldgy | ubri cating
oil base. paraffinic, naphthenic and other oils that are ordinarily used in lubricating oil
compositions. Synthetic oils include both hydrocarbon synthetic oils and
synthetic esters. Useful synthetic hydrocarbon oils include liquid polymers of
o5 alpha olefins having the proper viscosity. Especially useful are the
hydrogenated liquid oligomers of C¢ to Cy, alpha olefins such as 1-decene
trimer. Likewise, alkyl benzenes of proper viscosity, such as didodecyl
benzene, can be used. Useful synthetic esters include the esters of
monocarboxylic acids and polycarboxylic acids, as well as monohydroxy
30 alkanols and polyols. Typical examples are didodecyl adipate, pentaerythritol
tetracaproate, di-2-ethylhexyl adipate, dilaurylsebacate and the like. Complex
esters prepared from mixtures of mono and dicarboxylic acids and mono and
dihydroxy alkanols can also be used.

35 Blends of mineral oils with synthetic oils are also useful. For example, blends
of 10 to 25% hydrogenated 1-trimer with 75 to 90% 150 SUS (100°F) mineral
oil gives an excellent lubricating oil base.



12 OTHER ADDI TI VE COVPONENTS The fol |l owi ng
addi ti ve conponents are exanples of sone conponents that can be
favorably enployed in conbination with the substituted hydrocarbaryl 5
metal salt in the conpositions of the present invention. These exanpl es of

additives are provided to illustrate tfe present invention, but they are
not intended to limt it: é )M taI detergents sul furized
or unsul furized alkyl or al keq‘/'HERADDITWE 0 PO Fat es, al kyl or

al kenyl aromatic sul fonates, sulfurlzed or unsul furized

I I | ke
Compounds. ai PF ojou EBveTabe s Sﬁm%a@ﬁ%ﬁo Biie components that
sul furized or canbelfaverablyceraployed it camkisajipn wiihHha subséstechiydipcarbaryl
salts of agkamta s%‘?t'lﬁslhe BBinpbsitishs of fHe a@sahtkmberﬂronafrhe@abxamplésa&ﬁ d,

and chem cal sl ca Ashl ess
di spersants: éaa@‘%g a&ewﬁﬁ# t@éﬁuaéﬁ ﬁé’?ﬁ/Pr%ﬁ?EEﬁ“H?Pﬁ'%g"}‘ they are not
nodi fi ed w t hintehded to gmititc conpounds, and al kenyl succi ni m des

modi fied with bori f1)aCMgtalﬂéggga’éﬂgéuﬁﬁﬂ{?fz‘éd%?hﬁ%ulfunzed al or al&@yl Oxi dati on

i nhi bitors y at1on |n birtor
4,4' -met hyl ene bis 20 phenates, alkyl or alkenyl aromgtig;suff @‘ﬁ@teﬁu’ﬁ f%ﬁ@ﬁcﬂr)

4,4' -bis(246-di-tert- b@ﬁsdlfﬂhﬁé@iﬁetal salts of multi-hydroxy alky! or alkeny! aromatic

0
o 5 SRS ROER st ey

6-tert-butyl phenol), 4$t4funzed|gr@lp§uiftdr ml&xlpr@lmnyteanhthenates meta!

butyl phenol ), 2,2'-nmet &y H&HB}’t'nefal Bﬁﬁé’bp&?a%b or ZReny! multiacid,
2,2' -isobutylidene- b|s46d|m3L H lrhxél
met hyl enebi s (4- met hyl 2 a&@ﬁ gsigelmixgirgs fereef; ¢ .

butyl - 4- meghyl phendR) Asﬁleés-dneptardamtsd aluermllsybcphmd%. alkenyl succinimides

di ret hyl -6-tert-butyl g 6&5(& N\d d alkenvl
di met hyl ani nonet hyl pheﬁgﬁg@hﬁmﬁ” &th u s an a eng succinimides

but yl phenol ), 2, 2 -tm'@Sﬁb"@dWﬂﬁth‘;ﬂlcﬁmﬁe ﬁeﬂy‘j %ﬁﬁ@rﬁﬁ?f bi s( 3-
met hyl - 4- hydroxy 5(3)er Oxidatiorbmmibitorssul fi de, and bis (3,5-di-

tert-butyl-4- hydroxybe%yllgq%lﬂ type oxidation mhlémrsD'tip&]Efﬂ#hg[%n%%lgype

oxi dation inhibitor ' am ne
phenyl - a- pgpht hyl ani ne, ar(a %dk&elﬂabléﬁlpbgﬂd) 4,4'-bis(2, 6-di-tert-bu Iphgniehy! ani ne.
(c) Qher types: netal di tmouﬁ Ct@rtgbutyiphék@ol) 2,2'-methylene bis

0 tprocarbamate) and ot gl S LB roh s hpyiommaieGpaiy-
6-ter1-butylphenol) 4 4'-|sopropyhdenebls(2 6-di-tert-
butylphenol), 2,2'-methylenebis(4-methyl-6-nonyiphenol),

25 2,2'-isobutylidene-bis(4,6-dimethylphenol), 2,2'-
methylenebis (4-methyl-6-cyclohexylphenol), 2,6-di-tert-
butyl-4-methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,4-
dimethyl-6-tert-butyl-phenol, 2,6-di-tert-4-(N.N'
dimethylaminomethylphenol), 4,4'-thiobis(2-methyl-6-tert-

30 butylphenol), 2,2'-thiobis(4-methyl-6-tert-butyiphenol), bis(3-
methyl-4-hydroxy-5-tert-butylbenzyl)-sulfide, and bis (3,5-di-
tert-butyl-4-hydroxybenzyl).

(b) Diphenylamine type oxidation inhibitor: alkylated
diphenylamine, phenyl-a-naphthylamine, and alkylated

35 ao-naphthylamine.

(c) Other types: metal dithiocarbamate (e.g., zinc
dithiocarbamate), and methylenebis (dibutyl-
dithiocarbamate).

(4) Rust inhibitors (Anti-rust agents)



13 (a) Nonionic polyoxyethyl ene surface active agents:
pol yoxyet hyl ene | auryl ether, polyoxyethyl ene hi gher al cohol

et her, pol yoxyet hyl ene nonyl phenyl ether, pol yoxyethyl ene

octyl phenyl ether, polyoxyethylene octyl stearyl ether,” 5

pol yoxyet hyl ene ol eyl ether, polyoxyethy3 ene sorbitol

nonost ear at e, pol yoxyet hyl ene sorbitol nono-ol eate, and

pol yet hyl ene gl ycol nonap! eirfonic polyoxyethylene stifacénbtive agentsinds:

stearic acid and ot her fat ' | Cixl i
acids, nmetal soaps, fatty %f@%ﬁ?‘%‘&“& alt?‘f"gf et#gf,ﬁolyl%yethyléﬂecﬁghg?—(choﬁo[
salts of heavy sul fonic acietherppelypyyetadeneronylphenyl @thert pelyexyethylene

pol yhydric al cohol, and pheggistdryi 8fHef, polyoxyethylene oct{ite&i§etidrf i er s:
addi ti on product of alkyl phe d

ol et hyl eneoxi de .
pol oxyet hyl&ne al kyl et her,pogﬁy%y?gfﬂ?ﬁ ﬁé%{epg'éf%ﬁ‘%ﬂe@‘éﬁewﬂ°l
(6) Extrene pressure agent sndrioRteayate, pplyoxyethyleBe sorbitol mono-oleate, and
di al kyl di t hi ophosphate (pri ; ndary al kyl
type), sulfurized oils, gii %ﬁqﬁéﬁ?ﬁyﬁmﬁ?ﬂgﬁﬁ ri h}or st ear at e,
chl ori nat ed napht hal endb) 1 [QtBebSPRIRqsdss stescigacid gad othegdatty acids,
napht henat e. ( dicdrboxylic @sidsp rictalesoaps [ fatty ucil amine salfsaiietalaci d,

am ne, borated ester, 20 . t : : (8)
Mul tifuncti®nal additives: sglﬁ PLP?@%S ué@@fgof&y%%ar{g%&rrﬁoxyhc acid ester of

di t hi ocar bamat e, sul f uri ze@olyhydde pissbaliendirgesphesivegrosr o

di thi oate, oxymol ybggnunamBataedss addiRn poHG& ofalkyieAdMand ethyleneoxide,

compound. T 21 Sl el A SR e, s R G s iten sptere ¢y pe
pol ynmers, (6) Extremaelpressarepagants{BR agendshxincs, styrene-i soprene
copol ynmers dialkylditRibPhegsHRIS fﬂ‘irﬁéég ﬁﬁsﬁﬁ'\g)&@ SREENGARUMAE! S,

| but , and o t d
pol Y SODUtTTene, and o e sgiestolse IPBLSU dioe, I R St

(11) Foam I nhi bitors: ahgtinated haphthatene, flodrpatiytpolysiloxane tamd (ead
silicone pol yners. ENG NE LUBRI.CATI NG O L COWPQOSI Tl ON

35 The detergent - d’llaggg}%naartl?‘ conpositions produced by the process of
this i nvent i on(7Ar Frigtignmadifiersifaliy alegheletatly skt \anaing, berated salecy
propert [ esph0 a engid&thetBsteeait i ng oi | corrposi tion. When e_rrp! oyed in
this manner, the g 4iBitithnSiobdadiftift S RUiALeRskiRBYoEERRRS L1 on ranges
dithiocarbamate, sulfurized oxymolybdenum organo phosphoro
dithioate, oxymolybdenum monoglyceride, amine-molybdenum
complex compound, and sulfur-containing molybdenym complex
25 compound.

(9) Viscosity index improvers: polymethacrylate type polymers,
ethylene-propylene copolymers, styrene-isoprene copolymers,
hydrogenated styrene-isoprene copolymers, polyisobutylene, and
dispersant type viscosity index improvers. '

30 (10) Pour point depressants: polymethyl methacrylate.

(11) Foam Inhibitors: alkyl methacrylate polymers and dimethyl

silicone polymers.

ENGINE LUBRICATING OIL COMPOSITION
35
The detergent-dispersant compositions produced by the process of this
invention are useful for imparting detergency and dispersancy properties to a
engine lubricating oil composition. When employed in this manner, the
amount of the detergent-dispersant composition ranges from about 1% to



14 30% of the total lubricant conposition, preferably from about 2%
to 20% of the total |ubricant conposition. Such |ubricating oil
conpositions are useful in autonotive diesel and gasoline engines, as
well as in marine engines. Such conpositions are frequently used in
conbination with Goup Il netal 5 detergents, and other additives.
Lubricating marine engines with an effective anmount of l|ubricating oil

havi ng 30% of ¢hetdelubdcani eosyusitioh, preferablysfeorh dabouent w20Rmpfcont r ol

control pert orotal fFRah Empssifort By d“““‘*“%%ﬁ%%@%‘?{‘ﬁse%@ W g
oil in ngrl ne? &ag\oﬁggpfqﬁ%an 9350"”%&9‘“@\9 zﬂﬁ‘@ ag in wariagwnginest Such .
det er gent - di sgEmpesition arelfeequietigtised in combimation wWith Gou Il Higtacat i ng oi |

i nproves t |t control performance and the
oxi dati on nh&%@@%ﬁﬁ%@gﬁ%ﬁ%@@@&@ ‘that lubricating oil in 15 autonotive
applications. I n one enbodi nent, an engine |ubricating oil

conposi ti on Mri&aﬁﬁ@h@ér{he engines with ah@ffe%tt@h%uﬁ?éﬂuﬁ{lc&lribaﬁﬁ hihgO!

o 0 Hi
di'sper sant . AJe deteaBnt-cispersapt ofb iretan ivenBog AN ANUBLPERK ISR he
present i nverdeposits. It also improvesdhe higlbtemperatretiepdsit earttol peeformaace

di t hi 0phagphage demutsivf fiy perfofhafeé bOnalitbAtafto SiFATHalAE aBBlICAIdRY

i nhi bitor; of at one foamin
(g) 0%to 20% of at Ieast one viscosity index inprover. 25 In a
further enbodAdding anaffeetigs amolnbof thetdet@rgenﬂ-d@pmeﬁt &f thB présé}ﬁtOdUCGd by

bt oduced byt Haghtonth 4 BB F AIBIBIET ks OR Temb BB deifsB corfigh ¢ han
t he i ni tResformanee aad ﬂn@e&dghom mlwmaﬁ@m@anwﬂthatduaucatu@eu in

conponents; cadutSflotieappiiatiedlsi n any order and can be bl ended as
conbi nati ons of conponents. HYDRAULI C A L

COVPCSI Tl ON A hydraulic oil conposition having inproved filterability
can be fornedn®se embediment aneengine lubpigating il eompesition woalld tohtaircat i ng

viscosity, from @a)l doidfordfart ofa b9§e blter %Trﬁéﬁi‘i‘d’\tnsgb fer sant of the present
'nvention, and py §)f e{‘gtfr’b % o ataleast one ashless. éxsgérsggf tive.
20 (c) 1% to 30% of the detergent/dispersant of the present invention;
(d) 0.05% to 5% of at least one zinc dithiophosphate;
(e) 0% to 10% of at least one oxidation inhibitor:
() 0% to 1% of at least one foam inhibitor; and
(g) 0% to 20% of at least one viscosity index improver.

25
In a further embodiment, an engine lubricating oil composition is produced by

blending a mixture of the above components. The lubricating oil.compasition

produced by that method might have a slightly different composition than the

initial mixture, because the components may interact. The components can
30 be blended in any order and can be blended as combinations of components.

HYDRAULIC OIL COMPOSITION

A hydraulic oil composition having improved filterability can be formed

35 containing a major part of a base oil of lubricating viscosity, from 0.1% to 3%
of the detergent-dispersant of the present invention, and preferably at least
one other additive.



15 ADDI TI VE CONCENTRATES Additive
concentrates are also included within the scope of this invention. The
concentrates of this invention conprise the conpounds or conmpound 5

m xtures of the present invention, preferably with at | east one other
additive, as di scl osed above. Thé&>concentrates contain sufficient

torage. o Fr om 20% Fﬁkgoﬁﬁﬁ"ﬁﬁ?{e{aﬁk@v@é&% &' OPgani ¢ di Puent.

Sui tabl e organic 10 diluents which can be used include m neral oiI or

t heti [ | ol
SYM neLi o ol Ay Aoy SCO%@MQ@@ are alsMRN Ak Wil 1RGNS b &tiodBase, ©
PACKAGES 15 TNBa09Gealralep s his EmMesipg sOmpaRpItas compauas PUEopREKAges t hat

can be usgd lrrﬂxtures oﬁhé@fregémlu?iermnl plfé@érbbﬂ'swﬂﬁrbﬂéés(f&m ot it -
uril z e of the

exanpl es enpl_qy I ti

o esent | nveRedieiSsag.gbove Ty hbSitaseSRiin irBical BRENEANGHIS, Ve nay
be used ei t herakeithamoeasyitothandle duringshippingeand stetageai ni ng detergents,
dependi ng upon the desired BN of the 20 final product. The foll ow ng

t t of t th th
P bcess o1 T Boomtivh i B0% oY in Gonpentiala s 6raaiia dilesk SUEBIE HEAIIC cont ai i ng
det ergenyg ( dilaéntdiwiiclotae betuspdincbderatinératieil er gynthefic oits, as desaribedve t he
desired BN. ZBS§§«?€F%’HH&8 %rnﬁ 18& ?%ﬁ/‘éulto? hht)}idlzkft&{gg\gﬁc&él&"l present

I nvention, but t are no Mari ne Di esel
Engi ne G I S 1) Det ergent di spersant additive

65% Primary BEXAMPIZES ORADDIPIMBEBACKAGES

5% 30 Q| of lubricating viscosity

30% 2) Detergent-dispersant additive

65% 15 Below ang feprgsentalivs exarples af Bilditive paskrgesdhat can be used in 5%

G| of lubri ‘éaidr f éﬁﬁ?@b{:é{ns These representative examples employ t88% 35
gz i naDre;e;?E;L §l|.l| er san{kag Lf\é?% additive of the present invention. Thaty, 60%
Al kenyl succiunsulfurzeds blkeb me:tabﬁuee saiditive may be used either $4th or without Ql
of lubricati geherins&taBbditaining detergents, depending upon the desird8%BN of the
oo final product. The following percentages are based on the amount of active
component, with neither process oil nor diluent oil, but including sufficient
metal-containing detergents (including other types of metal detergents) to
achieve the desired BN. These examples are provided to illustrate the

present invention, but they are not intended to limit it.

25
. Marine Diesel Engine Oils
1) Detergent-dispersant additive 65%
Primary alkyl zinc dithiophosphate 5%
30 - Oil of lubricating viscosity 30%
2) Detergent-dispersant additive 65%
Alkenyl succinimide ashless dispersant ' 5%
Oil of lubricating viscosity 30%
35
3) Detergent-dispersant additive 60%
Primary alkyl zinc dithiophosphate 5%
Alkenyl succinimide ashless dispersant 5%

Oil of lubricating viscosity 30%



16 4) Detergent-di spersant additive 65%
Phenol type oxidation inhibitor 10% al
of lubricating viscosity 25% 5 5)
Det er gent - di spersant additive 55%
Al kyl at ed di phenyl ami ne-type oxi dati onlenhi bitor 15% al
of lubricating viscosity . 30% 6)
Det er gent - di sper sdnht DRelergentelispersant additive 65% 10 65%
Phenol -type oxi dati orppdHy {5&6 idation inhibitor >% 9
Al kyl at ed di phenyl amqgf-}m%}, ogg)lﬂ a,tql on, I nhi bitor 5% 10/& I
of Tubricating viscos?Y ¢t lubricating viscosity 25% 7))  25%
Det er gent - di spersant additive 60% 15
Primary al kyl zi ncgdi thi Qﬁ?ﬁ o 5%
Phenol -t yp& oxi daﬁj onﬁét%m%?t.c') e‘?sant.addttwe .. 5% 550/&' I
of Iubricating viscodMkylated diphenylamine-type oxidation gubitor 8) 15%
Det er gent - di sper sant @ildf lubvieating viscosity 60% 20 30%
Al kenyl succinim de ashl ess di spersant 5%
Al kyl at ed di phenyl am ne-type oxidation inhibitor 10% al
of lubricating vi8todPetgrgent-dispersant additive 25% 9) 65%
Det er gent 4 di sper sant @itdl-tyfe oxidation inhibitor 55% 25 ofX her
addi tives . . . . 25%. . . rimary
al kyl zinc dithi ophodNk¥@ted diphenylamine-type oxidafigRnhikitrci ni ¢ ester adithess
di spersant Oil of lubriehtingVistygity oxi dati on i nhi bitor 25%,
Al kyl at ed di phenyl am ne-type oxidation inhibitor 30 - Ql of
| ubricating viscosgjty ) . 30% 1'1.  Mdtor Car
Engine Qs 7) "Detergentdisnessant @ddiivesant additive 60%
25% 35 Al k erirharyleiiyl S dithiostidsphatedi sper sant 59%°5%
Primary al kyl zinc di ) PP 10% I
of lubricating vi scos‘%’_{gf%?%seo&a%wn inhibitor 30% 5%
Oil of lubricating viscosity 30%
8) Detergent-dispersant additive 60%
20 Alkeny! succinimide ashless dispersant 5%
Alkylated diphenylamine-type oxidation inhibitor 10%
Oil of lubricating viscosity 25%
9) Detergent-dispersant additive 55%
25 Other additives 25%
Primary alkyl zinc dithiophosphate
Alkenyl succinic ester ashless dispersant
Phenol-type oxidation inhibitor
Alkylated diphenylamine-type oxidation inhibitor
30 Oil of lubricating viscosity 30%
. Motor Car Engine Qils
1) Detergent-dispersant additive 25%
35 Alkenyl succinimide ashless dispersant 35%
Primary alkyl zinc dithiophosphate 10%
Qil of lubricating viscosity 30%



17 2) Detergent-dispersant additive
Al kenyl succini m de ashl ess di spersant 40%
Secondary al kyl zinc dithiophosphate - 5%
Di t hi ocarbamate type oxidation inhibitor 5% 5
of lubricating viscosity 17 30% 3)
Det ergent -di spersant additive 20%
Al kenél succi ni m @¢ abbleegentdispasaatrddditive 35%
Secondary al kyl zinc g icgq{ag e : 5% 10
Phenol type oxidati onRilk%EY!bl O?ﬁﬂf?.fe as'hk'ass dispersant 5%
of lubricating viscos$egondary alkyt zinc dithiophosphate 3504 | 4)
zet(er glent - di sper _Sgnt Bﬂlﬁib&ét‘b&mate type oxidation inhibitor :2))8(0;) 15

enyl succininide a i spersant. 0
Secondary & kyl zinc Qﬂpﬁfﬁmﬁﬁgg{sgo&ty 5%
Dt hi ocarbamate type anti-wear agent 5%
of lubricating vi 3§0Spblergent-dispersant additive 40% 5)
Det er gent - di sper sazt %i??ve p ] : " . 20% 20
Succi ni m de ashl ess d‘g gaylsyeginimide ashless dispersant 30%
Secondary al kyl zi nc 8etdndapyatkyhzine dithiophosphate 5%
Mol ybdenum cont ai ni ng | W . IR 5%
of 1ubricd® ng Vi scoslljrt’il%/ﬁdrt ] J%Xlagf?&‘ "_‘h'blmr 40% 25 6)
Det er gent - di sper sant QH®&f lybyigating viscosity 20%
Al kenyl succini m de ashl ess di spersant 30%
additives 10%

al kyl zinc dithi oghos ﬁtg{%ent-dlspersant additive Secondary al kyl zinc

20%
Gl

20%
40"(3 |
5%
5%
30%
al
20%
35%
5%
54 |
35%
O her
BhdTer Y

di t hi ophosphate 30 lkenyl succinimiderashégsscispersanty | ani ne-t ype oxi dat 3%

I nhi bi tor Secondar) bikyPEiAE RRARpRoSPHRe aNt | - wear agent
Ql of | ut§|5i cating vi B({O.Si ta')? Iy . 40% 35
18 ithiocarbamate type anti-wear agent

Oil of lubricating viscosity

5) Detergent-dispersant additive
20 Succinimide ashless dispersant
Secondary alkyl zinc dithiophosphate
Molybdenum-containing anti-wear agent
Oil of lubricating viscosity

25 6) Detergent-dispersant additive
Alkenyl succinimide ashless dispersant
Other additives
Primary alkyl zinc dithiophosphate
Secondary alky! zinc dithiophosphate
30 Alkylated diphenylamine-type oxidation inhibitor
Dithiocarbamate type anti-wear agent
Oil of lubricating viscosity

35

5%
5%
40%

20%
30%
5%
5%
40%

20%

30%
10%

40%



7) Detergent-dispersant additive 60%

Ot her additives 10%

Phenol type oxidation inhibitor Al kyl at ed

di phenyl am ne-type 5 X % dation inhibitor

Di t hi ocarbamate type anti-wear agent Denul sifier
Bor on- cont ai ni ng iction di.fier . Q1 of lubricating
viscosity % (5etergenr3-d(spersant agigtifiveg I11. Hydraulic O | s60%
1) Det ergent -di sper s@thier additives e 20% - 10%
Primary alkyl zinc dithi epRa3PERk%oxidation inhibitor 50% 15

O her additives . . 25%
Phenol type oxidation i ndilpflated diphenylamine-type Phosphor ous- cont ai ni ng
extrenme prgssure agent  Qxidation inhibitor Triazol type corrosion inhibitor

Denmul sifier 20 I ni onic anti.-rust agent al of
| ubricating viscosity Dlth(ocaNrgamg{é type anti-wear ageﬂg% 2)
Det er gent - di sper sant addiQenwsifier 10%
Primary alkyl zinc dithi ghgseBaiatni ~ti ; 40% 25
O her additives ] ) -EB .lng f.rlctlon modifier 47%
Phenol type oxi dati orP# Rhiubricating viscosity Sul fur - cont ai ni ng ¥%r ene
pressure agent Triazol type corrosion inhibitor
Denul sifier 3 draulic Oi Noni oni ¢ anti-rust agent al of
| ubricating vi s'cog?’trflu“c Oits 3% 35
19 3) Detergent-dispersant additive 10%
Phosphor ous- cont af i rdetexjent-dispersat Wdditagent 40% 20%
Phenol type oxidati orph i Bliitqine dithiophosphate 15% 50%

15 Other additives 25%

Phenol type oxidation inhibitor
Phosphorous-containing extreme pressure agent
Triazol type corrosion inhibitor

Demuilsifier
20 Nonionic anti-rust agent
Oil of lubricating viscosity 5%
2) Detergent-dispersant additive 10%
Primary alkyl zinc dithiophosphate 40%
25 Other additives 47%

Phenol type oxidation inhibitor
Sulfur-containing extreme pressure agent
Triazol type corrosion inhibitor
Demulsifier
30 Nonionic anti-rust agent
Oil of lubricating viscosity 3%

35



Ot her additives 25% 5 S
Di phenyl am ne type oxidation inhi b| tor Sul fur-cont ai ni ng

extrene pressure agent Triazol type corrosion inhibitor
Denul si fier Noni oni clgnti -rust agent 10 : Ol of
| ubricating viscosity 10% 4)

Det er gent - di spersant additive 20%

Phosphor ous- cont ajyni pgtHL3LRERErSsEREAdGHIAPENt 30%

O her additives ) g pers ! 45% 1 5 10%

Di phenyl ani ne type okNasRIBAUFHANRIRiIGY extreme pressure agent g | t ur - cont 49%i ng
extrenme pressure agePRhenol type oxidation inhibiori azol type corrosion inhilpgdor

Derul si fier nionic anti-rust agent 20 ]
| ubricating viscosi t)(/)ther add't'm 5% V. Transm &f/"on
Hydr aul i ¢ &1 ui ds Diphenylaminetyperaxidatiopdalibiter addi ti ve
35% 25 Pri mar ysmfdf;donzammgca)&ﬁéh@msmata@em 20%
Pol yol type friction no i hibit 20%
Sul fur-containing extre g?@r@'%?g“é‘?ﬂm ortor 5% a
of lubricating viscosi tyOemuls«fer 20% 30 2)
Det er gent - di sper sant adqll&‘u&ﬁ‘c antl-rust agent 40%
Primary al kyl zinc di{ ?'ﬂzf ? 15% o
Anmide typ® friction ing vuscosuty 15% 10%
Sul f ur-contai ni ng ext reme pressure agent 5% al
of lubricati ng VI 25% 35 ‘nAg
20 Per ggeqt-c(qls%erg?gta%dltu@dl tive 20% .
30% PPhﬂ%nhprqmmntﬂm@g axireme presspiraegent 30% 20%
Qther additives Other add(ttves 30% 45%
Al kenyl succini m de ashl S Am de type
friction Yodifier ﬁen i8fine’ ypgaxbdrattpgb@l?lﬁ ction nodifier
Sulfur-containing extreme pressure agent
Triazol type corrosion inhibitor
Demuilsifier
- Nonionic anti-rust agent
20 Oil of lubricating viscosity 5%
V. Transmission Hydraulic Fluids
1) Detergent-dispersant additive 35%
25 Primary alkyl zinc dithiophosphate 20%
Polyol type friction modiﬁer : 20%
Sulfur-containing extreme pressure agent 5%
Ol of lubricating viscosity 20%
30 2) Detergent-dispersant additive 40%
Primary alkyl zinc dithiophosphate 15%
Amide type friction modifier 16%
Sulfur-containing extreme pressure agent 5%
Oil of lubricating viscosity 25%

35



Phosphorous, Sul fur-containing extrenme pressure agent Ql of

| ubricating viscosity 20% 10 4)

Det er gent - di spersant additive 35%

Primary al kyl zinc dithiophosphate 15%

Ct her additives 20 25%

Pol yol type friction nodifier Am de type friction

modi fier 15 3) Detergenkdispensan aelditiel f ur - cont ai ni ng extreme pragpgure
agent

25% grimg& A'm&tMl{m&W@&%ES 20 The inventiondB%1 be
further illustrated theopddilives exanpl es, which set forth 30%

particul arly advant ageouglkgaihaetcritiegh §§ﬂ§§s d, &fsant he Exanpl es are
provided to illustrate t se nvent ey are not intended to
limit it. PREPARATW?)EMQ%E{ ‘bE‘PEL NT- DI SPERSANT ADDI Tl VE 25
Exanpl e | A. Nebsteaftypesfriction maglifierA charge of 875 g of branched
dodecyl phenol (DDP) havi pgg ﬁg}b@g @fur-contaifRa exitb 24 nol es)
and 875 g of I|inear E gggpci Lﬁﬂﬁ% érof(9 n%ﬁeﬁ%%?ea e%’Slbout 390
(i.e. 2.24 noles) wa JuRrcang,vis ynecked liter glass red&for
above which was a heat-insul ated Vigreux fractl onati ng col um1 The

i soneric | ar repar ort ho al kyl phenol was:
DDP: 89% g@ra and 5 ?ﬁé@tgﬂ%ls%k%n\(%awﬁenear al kyl phenol : 39% par gsé‘hd

53% ort ho. Primary alkyl zinc dithiophosphate 21 168
agi tator was startedome(eauhmm reaction mxture-was heated to 65[ebghC, at

whi ch tenperature 158 gr (OH)[err] (i.e. 2.135 noles) .
and 19 g of a mxtu g@Péé@?W@Pﬁﬁ?&of formc acid and acetic acid
wer e added. 5 The rea typeifichiomaedifient f urt her heati ng to 120[err]C

at whi ch tenper at urpphé drsaé:tswfu%sn@rﬂﬁ @ Blprés
at m)spher1e5, t hen err l a%d enptr ni ta%%glgn

i ntroduction was sto&ég‘(gﬁ“b"ca?f?‘g‘g?‘?q f{Stl on of water com*renced at tRP%
t enper at ur e.

EXAMPLES

20 The invention will be further illustrated by following examples, which set forth
particularly advantageous method embodiments. While the Examples are
provided to illustrate the present invention, they are not intended to limit it.

PREPARATION OF NOVEL DETERGENT-DISPERSANT ADDITIVE

25
Example |

A. Neutralization:

30 Acharge of 875 g of branched dodecylphenol (DDP) having a molecular
mass of 270, (i.e. 3.24 moles) and 875 g of linear alkylphenol having a
molecular mass of about 390 (i.e. 2.24 moles) was placed in a four-necked 4
liter glass reactor above which was a heat-insulated Vigreux fractionating
column. The isomeric molar repartition of para versus ortho alkylphenol was:

35 DDP: 89% para and 5.5% ortho

Linear alkylphenol: 39% para and 5§3% ortho.



10 The tenperature was increased to 240[err]C and the pressure was reduced
gradual | y bel ow at nospheric until an absolute pressure of 5,000 Pa (50
nbars) was obt ai ned. The reaction m xture was kept for five hours
under the preceding conditions. 15 The reaction mxture was allowed to
cool to 180[err]C, then the vacuum was? broken under a nitrogen

at nosphere and a sanple was taken for anal ysis. The total quantity of
di still ate obtEheaditalaswabstartePap anfldhe reactionimiktuce wasiheated tba'€x; atn t he

or ot oot al e R e o rcos) 208" e
Iﬁeat ed to 180[@19]‘%"“‘“ r A%O)gﬂsxyygp%bro&fm g@zﬁ?&rﬁﬁ%‘&?ﬁ Wﬁéeﬁag%@or

wi th carbon dioxide (CJerr]) was commenced and continued for ten
I nut T t h d f
Tt oo T TR (el BRoh ilotnasting BB e 0 0 ©

aut ocl ave was ‘empasatur %ﬁ‘eﬂ rvpsaplaeed uadena mﬁ"@ﬁﬁ" afipesphasre; iehoduct i on

of CJerr] Wﬂsh@ét@ﬂluﬁl@d%@c%ﬁdttﬁenthenmg@hfmtfbcﬁtcﬂé@mrsto ed. 5 x 10[err]
Pa (3.5 bars)

t 200 t of
i nt roduced was H""fltllﬁi‘ ‘?Sﬁtt% B?mg{ferrgr?éthﬁ%@?er?f’rgngﬂtnoc?ave Lerr] had been

cooled to 165[err]C the pressure was restored to atnospheric and the

reactor t ERe RHSGEWUNE Was Qh&réagea to §50°c and fhé ﬂ‘é%hur@@@é réducly 1,912

tg ngsf |Or t gr egucnladuaﬁy el%\?vva mosp eric unI' il an absol&e pressure of S-H?J% fpr ct was

C. Anal yti cal - mbars)stasrabtainedn The foll ow ng anal ytical protocol was
used to characteri ze the detergent- di spersants of the present
i nventi on. Base Nunper (B

% Cal ci um (o/(;a]'he reaction mlxturgmais(!ggpﬁ fpt'é(ypd]opfﬁjlé&dqrm preceding conditions.
15 The reaction mixture was allowed to cool to 180°C, then the vacuum was

broken under a nitrogen atmosphere and a sample was taken for analysis.--
The total quantity of distillate obtained was about 120 cm®; demixing took
place in the lower phase (66 cm® being water).

20 B. Carboxylation:

The product obtained in Step (A) was transferred to a 3.6-liter autoclave and
heated to 180°C.

o5 At this temperature, scavenging of the reactor with carbon diaoxide (CO2) was
commenced and continued for ten minutes. The amount of CO, used in this
step was in the order of 20 grams.

After the temperature had been raised to 200°C, the autoclave was closed,
30 leaving a very small leak, and the introduction of CO, was continued so as to
maintain a pressure of 3.5 x 10° Pa (3.5 bars) for 5 hours at 200°C. The
amount of CO, introduced was in the order of 50 grams. After the autoclave
had been cooled to 165°C, the pressure was restored to atmospheric and the
reactor was then purged with nitrogen.
35
A total quantity of 1,912 grams of product was recovered prior to filtration.
The product was then filtered.



10 D al ysis of .Neat Conponent D al ysate %

Wei ght (% % Calcium (%Ca) 1 5 Resi due %

Wi ght (% % Cal ci um (%Ca) % Conversion to
Salicylic acid (%A). 20 Dialysis was performed for six hours on an 8 to 9
grans sanple through a rubber nenbPZne, using pentane at reflux as a
sol vent . % Ca was determ ned by classical X Ray spectronetry. 25

SAl is a neasure db. Analyticahecharactegrization salicylate forned in the

det er gent - di spersant. It was determ ned by acidification of the

product by a st acid .(hydrochloric a n,the presence of

i ethyl o her . TR fabainagnalytical PROsgil st locharae eaira et ergentr gani o
fraction (tetradtapéllsayﬂs of tm®prasent inventignlr oxi de was used as a titration
agent). Results were expressed in 30 equivalent ng KOH per gram of product
(Base Number’ unit). % SA was deternined on the dialysis residue by
acidification of tM%atpfF%G@ﬂent by a strong acid (hydrochloric acid) in
the presence of di etfiade QtRBEs (BN | Oved, by a potentionetric titration
on the organic fractou ﬂé‘tm butyl anmonium 35 hydroxi de was used as a
titration agent). Thi’s g)par ates and guantifies the al kyl
salicylic acid and tSalicyisracidiindex{S4l) phenol (non- car boxyl at ed

al kyl phenatg). Results were expressed i n equival ent ng KOH per gram of
product (Base Nu _r uni } %Sé was then determ ned by using t he

fol | owi ng equat i 0 alys:so Neat Component 23

% SA = 100 * (A kyI PDilalyspalté ¢ aci d/ (Al kyl phenol + Al kylsalicylic acid))

Anal ytical results Q%ﬁ é,g 1 5 Neat Conponent Base
Nunber of 118 4. /3 Cal ci um Salicylic acid index of 49
% Calcium (%Ca)

15 Residue
% Weight (%)
% Calcium (%Ca)
% Conversion to Salicylic acid (%SA)

oo Dialysis was performed for six hours on an 8 to 9 grams sample through a
rubber membrane, using pentane at reflux as a solvent.

% Ca was determined by classical X Ray spectrometry.

o5 SAlis a measure of the quantity of alkylsalicylate formed in the detergent-
dispersant. If was determined by acidification of the product by a strong acid
(hydrochloric acid) in the presence of diethyl ether, followed by a
potentiometric titration on the organic fraction (tetra n-buty!l ammonium
hydroxide was used as a litration agent). Results were expressed in

30 equivalent mg KOH per gram of product (Base Number unit).

% SA was determined on the dialysis residue by acidification of the product
by a strong acid (hydrochloric acid) in the presence of diethyl ether, followed -
by a potentiometric titration on the organic fraction (tetra n-butyl ammonium

35 hydroxide was used as a titration agent). This method separates and
quantifies the alkyl salicylic acid and the remaining alkyiphenol (non-
carboxylated alkylphenate). Results were expressed in equivalent mg KOH
per gram of product (Base Number unit). %SA was then determined by using
the following equation:



10 D al ysis of Neat Conponent D al ysate 53%

Wei ght 0% Cal ci um Resi due 15 47% Wi ght

8. 8% Cal ci um 74% Conversion to Salicylic acid Conpari son
of Measured % Cal ci um on residue with_cal cul ated values 20 based on

Hypot hesi zed Al kyl salicyl ate struct uré Nane of Product

Average Mv Average, % N kyl pheno ) Xt ure . . 319
Cal ci um Al kyl phe¥a®8 2o (Alkﬁlsaﬁ(cy)ﬂc 2o (gllyglpHenol + Alkylsalicylipgcid)) sjngl e
Aromatic ring Al kylsalicylate 401 10. 0% ‘Doubl e Aromatic ring
Al kyl sal i cyl é(& The follow ng equation |leads to the
t heoreti cal %«'?hftg"?a trﬁ%ulrt%gln ue %?(S'Ef%ka = (%A * %Ca Al kylsalicylate) +
((100- ¥8A) * 9%Ca Al kyl phenate) If the Alkylsalicylate is in

t he Si ngl g ar ONMpfelat CdniPoRéntuct ur e t he theorectical %Ca

(residue) “is 8. 90/%3 Numb fI"f1 Al kyl salicylate is in the Double aromatic
ring structure 35 ase Numbero Phe t heorectical %Ca (residue) is 5. 4%
The result of 8.7%2% Gadditmi n agreenent with the neasured %Ca in the

resi due (8. B%Ii?ﬁy@%@?ﬁeg&q{f@he structure of the al kylsalicylate

noiety is essential e single aromatic ring structure.

24 Based on the above data, the conposition of the Neat conponent is:
34.8% Al kyl sal | Djalgsis geNeatComiponent the single aromatic ring structure)
12. 2% Al kyl phenat gy.ivsat 53% Unr eacted Al kyl phenol 5 Exampl e 11
Bat ch procedure andayoat_?s of Exanple | were reproduced except for the
quantity of forni 83¥nWeighdtic acids (16.4 grams total instead of 19 grans).

0% Calcium
Residue
15 47% Weight
8.8% Calcium
74% Conversion to Salicylic acid

Comparison of Measured % Calcium on residue with calculated values
o0 based on Hypothesized Alkylsalicylate structures

Name of Product Average Mw | Average %Ca

Alkylphenol mixture 319

Calcium 'Alkylphenate 676 5. 9%
25 | Single Aromatic ring Alkylsalicylate 401 10.0%

Double Aromatic ring Alkylsalicylate 764 5.2%

The following equation leads to the theoretical %Ca for the residue
30 %Ca =(%SA * %Ca Alkylsalicylate) + ((100- %SA) * %Ca Alkylphenate)

if the Alkylsalicylate is in the Single aromatic ring structure
the theorectical %Ca (residue) is 8.9%
If Alkylsalicylate is in the Double aromatic ring structure
35 the theorectical %Ca (residue) is 5.4%.

The result of 8.7% is well in agreement with the measured %Ca in the residue
(8.8%), showing that the structure of the alkylsalicylate moiety is essentially
the single aromatic ring structure.



10 Exanple 11| Bat ch procedure and-|oads of Exanple | were

repr oduced except for the tenperature of neutralization (which was
| ower, 220[err]C instead of 240[err]C) and 15 the quantity of lime, which
was | ower (CMR |ine/alkyl phenols bei n4g 0. 34 i nstead of 0.39).

Examples IV _and V 20 Batch rocedur€® and | gads le LII were
repr oduced @ﬂé@épmthatabpﬁ%dapa thgep@ResKiIgn opt %Nﬁ?%ﬁ?@?&‘%ﬂ Y/ phenol to
linear al kyl phengl gspalgNhicylate (essenfirinltie siighnaroneatica@ig! Structukxanpl e V,

conpared to 50/ 5Q,i
1 2 %ﬁ%%}@%e%alt% 25 Charges (Q) A. Neutralization

Dodecy! phenol ( bbatcHapracted Bliglphenglys 875 700 1050

Al kyl pheg (I [ near) 875 875 875 1050 700 Li me
158 (13 137.7 30 Form c acid

9.5 . Efel 8 2 Acetic aci d

9.5 8. 2 Li me/ Al kyl phenol

0. 39 0. 39 iced phenol

0.066 O. 05?3“8‘ ég’ged‘gfegé’bd Bﬁaggé%gmpﬁ? '”Xg“y'@?%d%% %t fejl5%’1‘. ltration

BN (ASTM D 2@agslity of formic and acetic goigl fograms tg@ilnsteacbgff :iaifns .

Af ter f|1 tration

BN (ASTM'D %__E;(QE[S& fe lll 118 113 98 89 105 % Ca
X ray P 4.21  4.03 3.5 3.18 3.75 vol %

SED ASTM D 2273 0.01 0.01 0.01 0.01 0.01

Sal i cylic i pfiéh prodedure and [Bads'SrEstampRT MvBre2®Pfoduced excépt for48e 9 40.7
33 42 - Conversﬂk

55 30 temperaiSat S e ARGV eFEC ngteatrel 24P T e,

Sect i on (deshé haantgof timepwhizhiest lover (O lirealkyiphanols being 0.34
instead of 0.39).

Examples (Vand V
20 Batch procedure and loads of Example il were reproduced except that the

weight ratio of branched alkylphenol to linear alkylphenol was 40/60 in
Example IV and was 60/40 in Example V, compared to §0/50 in Example |.

1] 2 3 4 5
25 | Charges (g)
A. Neutralization
Dodecylphenol (branched) 875 875 875 700 1050
Alkylphenol (linéar) 875 875 875 1050{ © 700
Lime 158 158 | 137.7| 137.7| 137.7
30 Formic acid 9.5 8.2 9.5 8.2 8.2
Acetic acid 9.5 8.2 9.5 8.2 8.2
CMR .
Lime/Alkylphenol 039]| 039| 034] 035| 0.328
(Formic+Acetidc)/ Alkylphenol | 0.066| 0.057 | 0.066| 0.059 0.055
35 |8 Analysis
Before filtration
BN (ASTM D 2896) 125 120 105 94 110
After filtration




t hese exanpl es. Denmul sibility (ASTM D1401) 15 This test eval uates
the ability of oils to separate fromwater, w thout form ng stabl e
enul sions. In this test, an oil sanple and distilled water are stirred in a
graduated cylinder. The volunme of renaining enul sion after one hour is
reported. 20 High Tenperature d eanlidfess Test (HT.CT.) This test
eval uates thedetergent power of a lubricantipreari-pe—engihes— burning
heavy fuel (HFO) .BM(ASBWMIR2B8865anpl e i s {contthi nal €3|wi t B8nleavy88del 105
wi t hout stirr|ng. .,/Bbe g{l‘%?sware cont aini ng‘M],e Mggaite |yl casngéHFosf'iZS

heat ed at 175} e anaoxXiaizZ¢€ —ait—tfor—48rhour-si—Af-tericooli++

gl asswar e ' |9’°!f(°a§5@ASTMQ%%7 er p8Qtk GBOhed Bthe Q.Ahdr @01 | of

t he gl asswar el ar %ahcyhcihﬂbﬁd accordi ng tto the foll owmng denerit sg¢al e

it sdal
i hrry o | mandwaddMR YR Y o b geal. AT 556" 14

Thi s test eval uficewetdien detergency powerf of 32 J ul80.@ant 2B |hi gh2B¢nper3y ur e
and its therrra stabiTity, By ratlng t he Iacquers formed on glass test

t ubes. | ass _tube in oi | | e circul ates under an air
flowis put . nBBQpEDURES FOR PERFORMANCE TE TS 26

furnace heated at high tenperature. The Iacquer appearing on the walls of

gI ass tubeggar couapari so olor.chart (10
21858 1P aR0 2" Ené Rty SeeiBtpSabesh Aotianhe TaR HRERdpse R gin™ !
This test eval theseexamplesbi | i ty of a lubricant to control black sl udge
deposi t formation in marine engines burning heavy fuel (HFOQ. Sone

sl udge (soot ar FO are introduced in the lubricant (with
or wthout wat QFP“H %ﬁWAﬁ%ﬁ&qﬂEﬂﬂ a drop of contaminated lubricant is
settled on a sheet of filter paper after different thermal treatnents.

The sane pt@ce?Hfsq?bﬁemPAtégﬂqea&}(ﬁ{glofou tﬁ%@p@rﬁté"ﬁorﬂ wat8E vittHout f&imifl ack

sl udge contr ol ormance 1S ca
stable emulsions. In this test, an ol sample and distilled water are stirred in a

graduated cylinder. The volume of remaining emulsion after one hour is
‘reported.

20 High Temperature Cleanliness Test (H.T.C.T.)

This test evaluates the detergent power of a lubricant in marine engines
burning heavy fuel (HFQ). A lubricant sample is contaminated with heavy fue!
without stirring. The glassware containing the mixture lubricant/HFO is _

25 heated at 175°C and oxidized by air for 48 hours. After cooling, the glassware
is drained in a beaker. Deposits formed on the inner wall of the glassware are
rated according to the following demerit scale |

1 Clean
2  Slightly Dirty
30 3  Moderately Dirty
4  Dirty
§ Very Dirty
Hot Tube Test (H.T.T.)
35

This test evaluates the detergency power of a lubricant at high temperature
and its thermal stability, by rating the lacquers formed on glass test tubes. A
glass tube in which the oil sample circulates under an air flow is put into a



measuring the spots ratio after 48 hour spot expansion at roomtenperature.
The hi gher the nunber, the better the black sludge deposit control 15

per f or mance. M crocoking Test (MC T.) - This test evaluates the
tendency of a lubricant to formdeposit _at high 20 tenperature, and its
det ergent power. A pre-aged oil sanple #8& heated on an al um num t est

allh at ﬁ, dt 0 V\:h![ C]t'fpmet&rmﬁt@d Hf KigltéfperiturieS TABRAG raﬁaéﬁzring on?ﬁ@ﬂ%’ll@tdf're at
i ch deposi s e report ed. e enper aj ur e,
the bet tor per (PSR 576 saBd bR ol G slefiBhoc fRauer colbERE T4

eval uat es t he taiealgiky blgck).he | ubricant to form carbon deposits when
in contact wwth netallic surfaces at high tenperature. An oil sanple is

otating of 5 tBeEBgudee SongralemhE €t B & Reared at high i enperature.

The anount of deposit is weighed at the end of test. The | ower the
nber, th ; ; ' ' D: 3

This test et oo fupliafes B8 dbitey of o Juril %ﬁ@? o ERIeR Bo0RiC, ¢ i n

film condifefmationa nalingengines baringhpaysiugltHiF Q). Homae akidgertsootuci bl e

with an  oxidtatlesyacHFOY & inffoddced Mahe IubricBnDivA®Est withdlt veates), on a
sensor whi éh sures,the._di f{ er.entc% béat We?n t (Peat fl O\i\l ?;_ t he

| ubricant 2 t/}fger%g@'fng. a drop of contaminatéd lubricant is settled on a sheet of filter 27
fl ow of an enptpapesifieedifferant themiat ireatroents: Bhe sams precaducé isapplied after
circul ates ' H ; ' ' | | ' | ! a
sharp increase p&bfﬁqg]rg@oﬂﬁ@rbﬁléﬁﬁéﬁ?é ?Sl/vm lﬁ%g‘ﬁ%ﬂ'ﬁfﬁgﬁﬁﬂ%ﬁ“ ne l?%dr ported.
The | onger t he Pe@RUriNg{he sppisdpatio after A hogr spokexpangipq st reqm temperaure.

| ubricant. 5 The highét theahinhbdrytharidbter kiid-bibdk $idge depositicentrost eval uat es

t he filterﬁg”iﬁéﬁo% Hggraulic oil. Asample of oil is filtered

t hrough a rane of C€llulose ester (0.8[err]) and the Filterability
Index (IFE) 10 is determined by the follow ng equation:

Microcoking Test (M.C.T.)

This test evaluates the tendency of a lubricant to form deposit at high

o0 temperature, and its detergent power. A pre-aged oil sample is heated on an
aluminum test plate, to which a temperature gradient is applied. The
temperature at which deposit first appear is reported. The higher the
temperature, the better performance.

25 Panel Coker Test (P.C.T)

This test evaluates the tendency of the fubricant to form carbon deposits
when in contact with metallic surfaces at high temperature. An oil sample is
preheated in a sump and then intermittently projected (by the mean of a

30 rotating oil stirrer) on an aluminum test plate heated at high temperature. The
amount of deposit is weighed at the end of test. The lower the number, the
better the result.

DSC Oxidation Test (DSC)

35 .
This test method evaluates the oxidative stability of lubricants under thin film
condition. An oil sample (2-3 mg) is put in an aluminum crucible with an
oxidation catalyst. This crucible is placed in an oven on a sensor which
measures the difference between the heat flow of the lubricant and the heat



IFE tinme to filter 300m - time to filter 200m)

2*(time to filter 100m - tine to filter 50mM) 15 The cl oser the IFE to
1, the better the filterability Filterability AFNOR NFE 48691

This test evaluates the filterability of hydraulic oil in the presence of
water as 20 a contaminant. A sanple of70il is filtered through a rrenbrane
of cellul ose ester {0 8lerr]) and the Fil }erabl lity I ndex (IFE
determined.  flow of an emply feference icrciblg. Ajcopipllehptream of Pxroew cireyla

200mM ) in the oven. Oxidatidt inafectien ftmletlsedeﬂs@thd by atsharp ineréadd eftheOnl ) 25

The closer th .
SHow N PERFOUGRLEER B&ﬁ%ﬁ@é@%@h tEF}'% H’%&ﬁgﬂé&%ﬂpf the tifig el tictier
perf or mance adbaoxiggtive stabilipgaf the luRdcant.  present invention. Exanpl e
VI Marine Engine Qls Performance 35 The additive concentrates used in

M ﬁée?reﬂﬁke?@?@ﬁv ERFHORNE e, il owng composi tions:

28 Formula 1 Succi ni m de 8%

giatngr Alem/} g |D|s H;Hr gg&%‘?%‘?g@gx?es he fi ltérér'_tﬁ/ﬂt}é of %?rauhc ERMARERIOR of oil is i itered

8% ieuion adpembreny hselyipsa ester (0.8(9 and the Fiterabiite ey UF )

35% 10 o isidBtermirieni by the following equation: - 40% Formul a 3
Succi ni m de 8% Zinc Al kyl Dithiophosphate
3.5%

IFE fime to filter 300ml - time to filter 200ml)
2%(time to filter 100ml - time to filter 50ml)

15 The closer the IFE to 1, the better the filterability

Filterability AFNOR NFE 48691

This test evaluates the filterability of hydraulic oil in the presence of water as
o0 acontaminant. A sample of oil is filtered through a membrane of cellulose

ester (0.8y) and the Filterability Index (IFE) is determined.

IFE = (time to filter 300ml - time to filter 200ml)
2*(time to filter 100m! - time to filter 50mt)

25
The closer the IFE to 1, the better the filterability

EXAMPLES SHOWING PERFORMANCE ADVANTAGES

30 The following Examples illustrate performance advantages claimed in the
present invention.

Example VI Marine Engine Oils Performance
35 The additive concentrates used in the present example were generated for

{ubricants intended for use in Marine Trunk Piston Engines and had the
- following compositions:



15 HOB sul f onat e 75% The treat rates of

these concentrated additives in finished oil were adjusted to ensure a
BN of 40 ng KOH/ g according to ASTM D2896 for the finished | ubri cant.
20 Formul a 1 2 3
ASTM D1401 (wat er separat ed after 1 how§ 0 cc 24 cc HTCT Denerit
3 2 HTT Merit 3.5
6 0 25 BEWHF%L ng/ 600) - 388 395
0 MCT t enper at uSecghingidposi t 248 rr] C 250[err]C <
230[err]C Exa er f or manc 0O The additive
concentrates used F?‘TCN"H M;B@Wéé){)‘ﬁ%t#a wer e deg 5(%’ed for | ubricants
i ntended for use .anerngntqv@emt&lm@féanb esel’®% | (SHPDO) and had
the foll ow B9 conposi tions: Formula 4 35 Succi ni m de
45% Zi nf: Al Im/l di t hi ophosphat e 12% Oxi dati on
I nhi bi tor Comrerci al detergent 33%
29 For nul aSElcclmmlde Succi ni m de 8% 45%
Zinc Al kyl dithiophgsphak Dlthlé&”fﬁs hate Oxi datgepn i nhibitor 4%
5 Exampl e | 7 P §90/ Th |l ow ng table al so
i ncl udes perf or mancEX3®P® bt an SHPDO hi gh p&PFr mance reference oil
(RL196/ 1) ggr compaHOBsulfongt@ses. 10 Fornul a40% 4
RL 196/1 Panel Coker weight deposit 600ng 2ny 700ny
Hot Tube Test nerit 4.5 10 2.5 DSC | nduction tine
(mi nut es) 55 Fgomula3d 100
Succinimide 8%
Zinc Alkyl Dithiophosphate 3.5%
15 HOB sulfonate 75%
The treat rates of these concentrated additives in ﬁnished oil were adjusted to
ensure a BN of 40 mg KOH/g according fo ASTM D2896 for the finished
lubricant.
20 :
Formula 1 2 3
ASTM D1401 (water separated after 1 hour) Occ| 24cc
HTCT Demerit 3 2 5
HTT Merit 3.5 - 6 0
25 | BSCT (Rating/600) 388 395 0

MCT temperature of deposit 245°C | 250°C| <230°C
Example Vil Automotive Performance
30 The additive concentrates used in the present example were designed for

{ubricants intended for use in Super High Performance Diesel Oil (SHPDO)
and had the following compositions:

Formutla 4
35 Succinimide 45%
Zinc Alkyl dithiophosphate 12%
Oxidation inhibitor 4%

Commercial detergent 33%



15 Example VIIl Hydraulic Gls The additive concentrates used in the

present exanple were designed for | ubricants intended for use in
Hydraulic oils (DENI SON HFO 20 Formul a 6 Wear i nhi bitor

44. 4% Filterability inproving agent 5.6% Oxi dati on

i nhi bit or 22. 2% Commer ci al2det er gent 8.8% 25

Formula 7 Wear i nhi bitor 44. 4% Filterability
i nprovi ng agent SF@nula s Oxi dati on inhibitor 22.2% 30

Commer ci al det er gentgyceinifidyo Exapgbge | 6. 6%
The treat rates of t es% c?gsie,nt ates in th L/ ni shed oil were 0.9% 35
For mul a inc Alkyl dithiophosphate g 12%; AFNOR NFE 48690

Filterability Index Ogiddtion ihhidtor AFNOR NFE%18691 Filterability | ndex
1.13 1 o 30 Wil e the
present i nveht i on ha%x%me%%ldescri bed with rg?e/"r ence to specific

enbodi nents, this application is intended to cover those various changes

and  substiThé foiewirgd@bleako heclaasiepayoriizpes dakd bf &0 SHPDO®ght W t hout
departing D POPSe et drloe P RCHYAT ) Fbr LR AR BLFRoSeS ™ O

10 15

10 | Formula 4 5 RL 196/1
Panel Coker weight deposit 600mg 2mg _700mg
Hot Tube Test merit 45 10 2.5
DSC Induction time (minutes) 55 140 100

15 Example Vill Hydraulic Oils

The additive concentrates used in the present example were designed for
lubricants intended for use in Hydraulic oils (DENISON HFO)

20 Formula 6
Wear inhibitor 44.4%
Filterability improving agent  5.6%
Oxidation inhibitor 22.2%
Commercial detergent 8.8%
25 _
Formula 7
Wear inhibitor 44 4%
Filterability improving agent  5.6%
Oxidation inhibitor 22.2%
30 Commercial detergent 8.8%
Example | 6.6%

The treat rates of these concentrates in the finished oil were 0.9%.

35 | Formula 6 7.
AFNOR NFE 48690 Filterability Index 1.24 |1.16
AFNOR NFE 48691 Filterability Index 113 |1




20 25 30 35 VWhat is clainmed is: 1. A
nmet hod for producing an unsul furized, alkali netal-free, additive for 5

| ubricating oils conprising: (a) neutralization of alkylphenols
using an al kaline earth base in the presence of at |east
one carboxylic acid containing fromorsoto four car bon

atons, and in the absence of al kali base, dial cohal and

monoal cohol , ¥¥hifs thewrresent invaRtiopHamRbeenHesEiRd Wit reference to specifigi d
neutral i zat i oenfoelienteNthisagglicatied ivinterddedtotcanpethasevariolis changes and

at | east 200C, ( r bel ow
at nospheric i JuBsiffuions that may be b %?' t%fé&%& ('/ﬁh{a M@i (8 %%%'&%U on,
in the absencéroof therspidtoinestope of the appended claims. t hat nmay form an

azeotrope with water; 15 (3) said al kyl phenols contain up to 85%
of linear Ikylphenol in

10

15

20

25

30

35



mxture with at |east 15% of branched al kyl phenol in which the
- branched al kyl radical contains at |east nine carbon atons;

?BFI owi ng 20 \\“m“ﬂ:i!“\t“‘m\m n]t ;’;i rezt ?Lszreagents used correspo?g)to t he
y .

al kal i ne earth pkhentl of 0.2:31 to 0.7:1; and’

(b) carboxylic acid/al kyl phenol of fromO0.01:1 to 0.5:1; (b)

car boxyl ati on \8; t he al kyl phenate obtained in step (a) using carbon

di oxi de under CREbISGRIAEAE conditions sufficient to convert at |east 25
20 nol e% of the starting al kyl phenols to al kyl salicylate; and (c)

filtration of {hg /spﬁﬁﬂ}é@:fﬁgéfb?fggﬁ\g;réﬁuﬁ&ﬂﬁnfz@i, él?al[ (ETR3red hdditive. for

sedi nent . A" ITEL NG prodacing an ‘unsul furt zed,
netal -free5 addi t lWicaEng 9ifs comprisingubri cating oils according to daim i,

wherein,  (af aheltfalZation BeEkyRheAdlsi BhGasBlkaline earth base in thé 1) sai d
neutralization is carried out

t.a fenperature of ,at , ..
| east 215[err]C presence of &t lpgst gﬁ@rﬁp@p&g&ﬁr&tam fiem ongyia o, ¢ o
85% of |inear 35 carbon atoms, andiinikthe gbeente ofralkalkbase dialcbhdl; and15% t o
65% of branched mﬁw . (a) in
whi ch the linear al ky‘i""PS%‘f%%?" f:°o%'i°§?%§é¥‘ roml en[a(t)c? )\g)/gerem. .
carbon atd®s, and (1) said neutgglization operation is carried out@bn tempgkatere ofie
branched al kyl radical catieast200fCaverage of from

10 to 15 carbon at 0”5{123 Lthe gressure, is redbided ﬁﬁédztaﬁyl' B@fo@&gﬁﬁrgbf@g?%‘aﬁﬁd e

selected fromthe gro o _
cal ci um hydroxi de, nagnedp G@mexe e waleq of geaction, in the absence ofamy selyent

t her eof ; _ _ (tHat may torfrea® axydtidherditiiwiatera m xture of formc
acid and acetic acid;

. and . ores 5) said
quantiti edBof reagent ®)uSAlA elgy\pgggglﬁwgal@ﬂg o 8pia.9f lingar alkyléheznoﬁ?rlz
mol ar ratios: 10 mixture with gtdgasiiibsd oflraschehalkyipbeabkin wihich dhe of

0.3:11to0 0.5:1, and branched ?IM radica(&%jnt&iﬁ& %@?@é{si Rind{hah ydmbenol  of

0.03:1to 0.15:1; and I n sald carboxyl ati on step,

(1) at least 22 nol e% of d¥e starti ng al kyl phenols is converted to

al kyl salicylate, and () the quantitigsX)f rehgentenpsed abuesparsd focthedolowi®g[ err] C

and 240[err] C, the pr essq\g@ L from above at nospheric
(

pressure 15 x 10[err] aa '?Laé‘?gérs) and the period
is fromone to eight hourl@) alkaline eafth base/alkylphenol of 0.2:1 to 0.7:1; and

(b) carboxylic acid/alkylphenol of from 0.01:1 to 0.5:1;
(b) carboxylation of the alkylphenate obtained in step (a) using carbon
dioxide under carboxylation conditions sufficient to convert at least
25 20 mole% of the starting alkylphenols to alkylsalicylate; and
(c) filtration of the product produced in step (b) to remove any
sediment. '

2. A method for producing an unsulfurized, alkali metal-free, additive for
30 lubricating oils according to Claim 1, wherein,
(a) in said neutralization step:
(1) said neutralization is carried out at a temperature of at
least 215°C; _
(2) said alkylphenols contain from 35% to 85% of linear
35 atkylphenot in mixture with from 15% to 65% of branched
alkylphenol,
(a) in which the linear alkyl radical contains from 18 to 30
carbon atoms, and



3. A rret hod for produci ng an unsul furized, alkali netal-free, additive for
catin s accord ng to Caiml or 2, wherein, (a)

20

in said neutraHuH i !I II! (1) said neutralization is
carried out at at | east 240[err]C,
(2) said carboxylic acid is a 50/50 by #&ight mixture of formic acid 25

and acetic acid; and (3) said gradual reduction in pressure
reaches a pressure of no (b} inwhich the branchedathtyéradical contios Ba gvedagdar s)
at 240[err]C and (89 fréh matdeSJ@érBeP%hﬁﬁé on step,

(1) at least 25 rmle% ttin K oI5|sc nverted to, 30

al kyl salicylate, and S s Slkaine e% b %%Pst%eg%cé?gf@%t B grup| consisting
200[err] C, and the pr essumécalsxum mxxii@[ ealcium hydroxide, magnesium oxi@e, £rd bar s) .
4. A det ergent di sper santnxg%, y t he nethod according to daiml, 2,
35 eter ent di sper sant conp05|t|on conpri-si ng

(a) from40 to 60% al K§ pﬁgm)q:arboxyhc acid is g pyxtarehft 9@'@@%@%@%‘@ ﬁeldeart h
al kyl phenate, and ‘and

6 A dot er gent - di sporhne i iHbtioRs BRI Crdipaf e Bk e

conprising an al kal i ne eamaiay&tibse aronmatic-ring al kyl salicyl ate wherein
5 thg nole ratio ota)SIaubm@émbhge/azk?@n@hmﬁﬁéﬂ%l@sel taﬂddZUbl e

g;?g?tgia(r:\{ di spersantrl:?)?rpg@ %Qéﬁ%&ﬁ @‘a‘i’afﬁqg 3000153 and

wherein the rati o @) tihsaiddarboxdatiorestep; ttance band of aromatic ring out

10 f pl C f.
{ransri ttance bang (17 ° atled 29 midich. &mg%férr% QRY'%’RF%@ tepfferterto) a
832 3 cnferr] is |ess tha@lkylsalicylate, apd1: 1. . An engine |ubricating

oi | conposijki on conpr i(2) nghe femperature is( Botween®B0rC matzmcau@éﬁes@u&e af
| ubricating viscosity, frgfnnab?ve(@ngsh]ﬂ%llolg{?etsgur%oté’fg xtlBePg (18 bags),

det er gent - di spersant acco

7 and,
(c) preferably, at |east andtmpeﬁ@dfsdrqmmeg}oelghthours

3. A method for producing an unsulfurized, alkali metal-free, additive for
20 lubricating oils according to Claim 1 or 2, wherein,
(a) in said neutralization step:
(1) said neutralization is carried out at a temperature of at
least 240°C;
(2) said carboxylic acid is a 50/50 by weight mixture of formic acid
25 and acetic acid; and
(3) said gradual reduction in pressure reaches a pressure of no
more than 7,000 Pa (70 mbars) at 240°C; and
(b) in said carboxylation step,
(1) atleast 25 mole% of the starting alkylphenols is converted to
30 alkylsalicylate, and
(2) the temperature is at least 200°C, and the pressure is 4 x 10°
Pa (4 bars).

4. A detergent-dispersant produced by the method according to Claim 1, 2,
35 or 3.

5. A detergent-dispersant composition comprising:
(a) from 40 to 60% alkylphenal,
(b) from 10 to 40% alkaline earth alkylphenate, and



(1)' an ashl ess di spersant 20 (2) an oxidation inhibitor;

(3) a rust inh'u (4) a demulsifier;

(5) an ext rema‘ llmﬂmmmm\ul“, (6) a friction nodifier; 25
(7) a nultifunctiohalt addi t5i vé; (8) a viscosity index

| nprover; o (9) a pour p@i3nt depressant; and

(oh Cenparat ure deheter 010 0% S ot e bRy o
of a lubricating oil in marine applications, said nethod

conpri sing addi ng 4 ' Icg.gg;' [ R : f | anount of
t he detergent%:li spﬁe(?%%mé#‘zticc regﬁg C’?’g‘p%llsgllcﬁkfc o%dln%to Cidn §l€2'Hh\@?r 7. 35

1 . L) . O
10. A nethod for ICRPPSSINGRN akaling ratta deublearpmagiesing alkdsaligyéate wherein
per f or mance anld_ Oxhel ol Fationdti sihdle @Iﬁomgﬁé-ﬁhg_&ﬂ%aggylatd wxsdutg% iap@matit- i n
autonoti ve a Il catlo | I rsin a In to sal
34 PP Iug C%?X’%%%X%tggsn&gg?éw\,e am%unt of gt he

det er gent - di spersant according ~ todaim4, 5 6, or 7.
g e W S W B TS
filterabiligy of afplahealdH bemdihg @ab@fd 3 e to the infrared trassmitameeHzznd
conpri sing addi ng g Qr&ﬁéﬁaﬁﬁéﬁfgﬂaﬁé —ﬁfbeﬁﬁfr@cétiééa% %?‘E%ﬂ“ is 1485 thap, zf

t he detergent-di spefsant to aim4, ™5, 6,
concentrate conpri¥st-ng: (a) from20 to 80% of an organic
di | uent, (b) the detergent-dispersant according to Claim4, 5,

() “an” il kal | (& mugnaine (o 81 Binbosion BRMLIE °) 1 'Coe i oper cant
(3) an oxiyation i(@hi aimajer part of a base oil of lubricafing visgasity, nhi bi t or ; -
(b) from 1% to 30% of the detergent-dispersant according to Claim 4,
5, 6, or 7 and, |
(c) preferably, at least one of the following:
(1) an ashless dispersant
20 (2) an oxidation inhibitor;
(3) arust inhibitor;
(4) ademulsifier;
(5) an extreme pressure agent;
(6) a friction modifier;
25 (7) a multifunctional additive;
(8) a viscosity index improver,
(9) a pour point depressant; and
(10) a foam inhibitor.

30 9. Amethod for improving the black sludge and high temperature deposit
control, and demulsibility performance of a lubricating oil in marine
applications, said method comprising adding to said lubricating oil an
effective amount of the detergent-dispersant according to Claim 4, 5, 6,
or7.

35

10. A method for improving the high temperature deposit control
performance and oxidation inhibition performance of a fubricating oil in
automotive applications, said method comprising adding to said



20' (5) a derruIS|f|er (6) an extrene pressure

agent ; |ct|on m)dlfler (8) a
mul tifuncti onal »"E" lll Il' (9) a viscosity index inprover;
25 t depressant and (11) a

f oam i nhi bitor.

lubricating oil an effective amount of the detergent-dispersant according
to Claim 4, 5, 6, or 7.

11. A hydraulic oil composition containing a major part of base oil of
5 lubricating viscosity and from 0.1 to 3.0% of the detergent-dispersant
according to Claim 4, 5, 6, or 7.

12. A method for improving the filterability of a hydraulic oil composition,
said method comprising adding to said hydraulic oil an effective amount
10 of the detergent-dispersant according to Claim 4, 5, 6, or 7.

13 A concentrate comprising:
(a) from 20 to.80% of an organic diluent,
(b) the detergent-dispersant according to Claim 4, 5, 6, or 7, and,
15 (c) preferably, at least one of the following:
(1) an alkaline metal detergent
(2) an ashless dispersant
(3) an oxidation inhibitor;
(4) arust inhibitor;
20 (6) ademulsifier,;
(6) an extreme pressure agent;
(7) afriction modifier;
(8) a muitifunctional additive;
(9) a viscosity index improver;
25 (10) a pour point depressant; and
(11) afoam inhibitor.

30

35



