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2.0, #Ad F%'P'e*r"éﬁ‘ ‘i"d‘ﬁ‘? %thehce" Pﬂfefm SF‘HQ!“ S‘ﬁ‘l"éPﬁﬁP’
derivati v °’s § eevn r"b‘ﬁ f'@é%@ﬁ'ﬁ st I
succinic y
two or m)gi ch ase a?%lb?ﬁhm vnscos i ex Jm er de tlo ltfe% @f%?%ﬁwmf‘ffom
0. 08 t ut percen onenty pI'(B'O\'/e '.(ed , the am ne

sal t(s r rmre | ong chain ali phatl c acids). At hough conmponents (i)
and (||) n separately used heretofore in gear oils, it is believed

that they ha}epbQludeRamiétls rdpedt@Rbdpethht@lb sibdininiGAs BortHatd@ Eucb:ﬂimﬂl@ar oils,

35 nuchless in gear oil conpositions yielding the L-60 test results

obt ai nabl exAwpLERe practice of this invention. The additive concentrates of
tthijs i nvention can be bl ended intoany of a wide variety of |ubricant base
stocks when Thoprodethife bfiExarhple1i is Fepeatdd Hacaptifstitiss apifitiielesbrzentiatectiitainem2.0% v the agGe

oi | sfor sciniinideia 18126 ofjthaeniratfal off dilgenier al o0i | base st ocks such as forexanpl e
conventional and solvent-refined paraffinic neutrals and brightstocks,

" hydr ot¥ caBXAMRAEMAf f i ni ¢ neutrals and bright stocks, naphthenic oils, or
cylinder oils, Including stralg run and bl ended 0|Is 40 Synthetlc base
st ocks can 196 ojaddiiue.epneantrate,ef this inventiands compesed of the following igeredientieh as f or
exanpl e pol y-al pha-olefin oils (PAO, alkylated aromatics, polybutenes,

di esters, polyol esters, polyglycols, or polyphenyl ethers, and bl ends
thereor. Typical of such oils are blends of poly-al pha-olefins with
synthetic diesters in weight proportions (PAO ester) ranging from95:5 to
50: 50, typically about 75:25. Cenerally speaking, the base stocks used in
autonotive gear oils range in viscosity grades from SAE 50 to 250 and
prefersgably from70 to 140. Suitable au- 45 tonotive gear oils also include
cross-grades such as 75W 140, 80W90, 85W 140, 85W90, and the like. In
general, the base stocks used in industrial gear oils will have a viscosity
in the range of from|SO grade 32 to | SO grade 680 and preferably from I SO
grade 68 to 1 SO grade 460. In order to illustrate the practice of this
invention, the follow ng exanples are Present ed. It is to be under- stood
and appreC|ated that these exanples are not intended to constitute, nor
shoul d they be construed as 50 constituting, |limtations on the invention.
In these exanples, all parts and percentages are by weight, and in each
case the conpositions have a S:P weight ratio in the range of 5:1 to 40:1
and an NP weight ratio in the



range of *0.05:1 to 2:1. Likew se, the succinimde referred to in the

exanpl es is the product fornmed froEPp4dsBes Bsobut enyl succi ni ¢ anhydri de and
et hyl ene pol yami ne m xture approxi mating tetraethyl enepentamne in com
position; the isobutenyl group being derived from pol yi sobutene having an
Mh of . about 1300. Twcdinimideed 55 succininmde referredst,gg n the exanples
I's the product forned by reacting such succinimde with boric acid at a

t enper at ure of aboRetyk rgmine malt iafy ahearic acid o yi eltd 7& boron cont ent
in the product of about 1.3% by weight. Succinimdes and boronated

succi ni m des are gé@rf&!’ﬁy’%r ytylene presence of a @8.@&8nt for proc-

essi ng purposes. T 1. _the ui ng exampl es, the proportions of

sucei ni m de or bor%@d pél?@aiﬁi%m 83'4 ?ipsp&gﬁt t he wei 8nB¥percentage of a
bhkend #nposed of %g{aaxi i Y 67% of the active ingred| ep (i. e., the 4
EP 0 428 393 B1 succlfiim de or boronated succinimde), aftd-3pproxi mately

33% of a m neral oiﬂriqlijdt%rhﬁ)ﬁﬁ&kﬁfiﬁffloﬁrgggé oi | adg'Pt.'“e concentrate
oflo S:

of this invention is conposed of the ng 1 ngredien Succi ni m de

15. 0% J0 Defoafiary andrdeauialifier |auric acid 3, 9%

3.0% Sul furized isobutylene 40. 0% 15

Al kyl phosphite aSllfuasgcavenger 51048 A kyl ami ne

1. 9% Tri hydr ocar byl .di t hi ophosphat e 17. 0% Def oaner
and derul sifier ~Mineral oil diluent 0. 9% Sul f ut7s8%venger

1.3% 2% M neral oil diluent 15. 9% Gear

oil's are GaarvRcardisriEd®y Bioitihg tHbGoR@RFRITA MbrEI dil Bagdisidis AyntRit piR SRS G Kgn .
synt het i c binatisgs ofiminehaEoil 4ad Byn€hatid ol basd SRicksA Eér QBmetive (Re]\AFHBAErhigR GRdeRERTSIG! | C
0iT base iwedtSAE Eross gradeoinving ¥ Bghthds2ositybiidof TAMEoréwed it tormilia@il BSustd at 6orbn-

| ower or 8tlen of945%. Eor avterpotivevsenwjthcSAE grptlbs MiatierQBdnt7g, thé\feabiate 10859/ Fof iRdBFal t he
f or mul 28t i u%e with ISR wsbosity gradesiSc 109, 150220, 320 araf 460, tHbbbmulaticn iSlde B do&ntdiitn ofWi t h
SAE gr aded 19eA\ny sych basgstodis may pantainracviscosityindexiineprévet Fdeslifay. | ndustrial use with
| SO vi scosi t rades 68, 100, 150, 220, 320 and 460, the forrmulation is
used at a%ﬁﬁﬂ%ﬁration of 2.15% Any such base stocks may contain a

Vi scosity igrgex | prover, if desired. 35 EXAMPLE 2 The procedure of Exanple
1 is r8peat £4° BREAWe ok xarrle 4 s repgated excapt that thessuprinimideils beronated svasinimidge. 40

EXAMPLE BE%Q&L@reocedure of Exanple 1 is repeated except that the additive
ins 12. 0% of the suc- cinimde and 19.2% of the m neral

concentra
oi | diluent. 45 ol l .additive concentrate of this invention
N .
s corgosed "SRy ndenteud e Bipmudhid oty SO G nrdlons:
Succininide 16.6%
Octyl amine salt of stearic acid 3.3%
O 40 Sulfurized isobutylene 44,.2%
' Alkyl phosphite and phosphate 5.5%
Alkyl amine
. ky 2.1%
Trihydrocarbyl dithiophosphate 18.8%
Defoamer and demulsifier 1.0%
50 Sulfur scavenger . 1.4%
Mineral oil diluent 7.1%

55  Gear oils are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com- .
binations of mineral oil and synthetic oil base stocks. For automotive use, with SAE straight grades of 75 or
lower or SAE cross grades having a light viscosity end of 75W or lower, the formulation is used at a concen-
tration of 9.45%. For automotive use, with SAE grades heavier than 75, the treat rate is 6.5%. For industrial
use with ISO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of



EP 0O 428 393 Bl Succi ni m de

13.3% 5 Cctyl ani ERPo0#2683938fi stearic acid

1. 7% Sul furi zed isobutyl ene 38. 7% Al kyl
phosphi t & g43l ARPQRPRRL Stocks may contain a viscosity index improver, if desired> 70 10 .
Al kyl am ne 2. 1%

Tri hydr ocgxAnBiLe® t hi ophouphat e ' 18. 8% Def oaner and
dermul ssfier 1. 0% Sul fur scavenger

1. 4% M ner alth@prbcethiré bfEREAmple 6 Is repeated except that the succinimide is boronated succinithide. 5% 20 Gear
oils are forned by blending the concentrate in mneral oil base stocks,
synt het i cCEXAMRLESt ocks, and com binations of mneral oil and synthetic oil
base stocks. For autonotive use, with SAE straight grades of 75 or |ower or
SAE cridss gAsdersil addiiveepnesntrate;efithisipventicgis opmposed ef thefallgwing ingredignts:  t he
formulation is used at a concen- tration of 9.45% For autonotive use, with
SAE grades heavi erSut e@‘ the treat rate is 6.5% For in%ustri al 25 use
with |1 SO viscosity &%’3‘ , 100, 150,220, 320 and 466‘,6'16 e formulation is

used at a concent AN Q3 a t ocks contain a

vi scosPty index inpr vera,gllr% %égﬁ?f%&i&@o T???é procedure of
Exanpl e 4 is repegsadudicat itsmtyigngucci nimde is bguopgted succini m de.
EXAMPLE 6 A gear oil additive concéntrate of this invention is conposed of

the foll owi ng i ngadsiydnphosphitecand phdsphate 5.5% :

16. 6% 4xtyl am ne salt of stearic acid 3.3% 40

Sul furized isobut pM&yd amine 2.4%. 2% Al kyl

pm(%sphi te and phosphat e 5.5% Al kyl am ne

2-1% 45 Tri hydr ocZrdhyageearbydodithiophosphate 18.8% 18. 8%

Def oaner and denulsifier 1. 0% 50

Sul f ursscavenger efoamer and demulsifier 1.0%1 4% M neral oil

di | uent 7.1% 55 ar.oils are forned
by bl endi ng the cgﬁ%gﬁfrgfgvleﬁgﬁfner al oil base stocks, sﬁit heti c base
stocks, and com RiRarh?n8i®f afGghe! 0l ! and syntheticgopk base stocks.
For autonotive use, wth SAE stralght grades of 75 or | OWer or SAE cross
grades®haying a |jight viscosity end of 75Wor |lower, the fornulation is
ised at  oCteiedn e of iy Soemirap i e Vo vy s g
heavi er tﬁmm%mmg J peepriretos) b of el B AR SERigh} grpfler adS of
v o e SR R AL o
a concgnt [ AUkR1S iso§;ity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of

2.15%. Any such base stocks may contain a viscosity index improver, if desired.
EXAMPLE 9

40 The procedure of Example 8 is repeated except that the succinimide is boronated succinimide.
EXAMPLE 10

A gear oil additive concentrate of this invention is formed by blending together the following components
45 in the proportions specified:



EP G 428.393 Bl 2.15% Any such base stocks may contain a viscosity index
I nprover, if desired. EXAMPLE 7 5 gie4gersorerure of Exanple 6 is repeated

except that the succinimde is boronated succinimde. EXAMPLE 8 10 A
gear oil additive concentrate of this invention is conposed of the

foll owi ng ingredi ent gic84ashiagl de

16. 6% 15 Cctyl amne salt of stearic ach® 6%

1. 7% Syl furi zed i sobotgirEnamine salt o 4. 1% Al kyl
phosphi%lt e and phosphat ey f octanoic acj,:g‘i 5% Allk q[i am ne

2. 1% Tri hydr ocar byl Breeaesphetbhate 8.6%8 8% 25

Def oanmer and demul sifier 1. 0% Sul fur
scavenger AnglamOI 6063& 1.4% MQI’JQI%GJ oil diluent

8(8% 3@ Gear oils are formed by blending the concentrate in mneral oil
base stocks, synthetic base stocks, and com binations of mneral oil and
synthetic oil-hase stocks. For autonotive use, with SAE straight grades of
75 or lower or SAE cross grades having a light viscosity end of 75Wor

| over, the for mA giroprictdise gealr g\:/i.?.grﬁﬁtaa.ti]ir% &b?ﬁg?ﬂ:igﬁﬁgogpgg# 6. 5%

aut omoff ve use, with SAE grades he

For industrial 3taldy availableifyonsThe €aBE§sedS 220, 320 and
460, the formulation Is used at a concentratlonogfcgiﬁgvég%y such base

stocks may contain a viscosity index inprover, if desired. EXAMPLE 9 40
The propeqiteQhe

Sin FEEP: ﬁsh (R Bhdy sl
bor onafed yidiint e o W%&gﬁ 2 amééﬁt ook Sl padhs Pa%eso gy s
vent i on jdyar br&aBTRf b'aggﬁt QQS& %ﬁd &b@w é?\%mmﬁﬁ ndefl the
p or t i ON@tichREAL75%EEbr atéinoive use, with BRE eaviaPthEN 75; %ma%a ?a% Forlndustnal

10.6% 5  use with ISO viscosity grade@é, Ybo, 260, 210, &@'aﬁdlﬁo 186 forthlitien B Gsed at a concentration of

1. 0% P C @2%, and the finished oil should contain at least 0.3% demulsifier. Any such base stocks may.cofaif\a gis-anol
6063A* cosity index improver, if desired. 79.8% 10 * A proprietary gear
oil additive formulation conmrer- cially available from The Lubri zol

Cor por at | GXAMBLESHar oils are fornmed by bl ending the concentrate in m neral
oi | base stocks, synthetic base stocks, and com binations of mneral oil
and syf het i the@rocedypptExample 48 is repgatedaxcepthat thesugainimide)is berorBiRe supcinimidght gr ades

of 75 or
EXAMPLE 12

A gear oil additive concentrate of this invention is composed of the following ingredients:
35

Succinimide 12.0%

Lauryl amine salt of lauric acid 2.0%

U “0 Dialkyl polysulfide 35.0%
Alkyl phosphite and phosphate 5.0%

- Alkyl amine 1.9%
Trihydrocarbyl d.tthiophosphate 17.0%

5 Defoamer ' 0.6%
Sulfur scavenger 1.3%

Denmulsifier 0.3%

85 . Mineral oil diluent 24.9%

Gear olls are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com-
binations of mineral oil and synthetic oil base stocks. For automotive use, with SAE straight grades of 75 or



| ower or>SAE cross grades having a light viscosity end of 75Wor |ower, the
formulation is used at a concen- teped42089381 11. 75% For autonotive use,
wi th SAE grades heavier than 75, the treat rate is 7.8% For industrial use

Wi th | SO Yduwar@BhE Yrotd F4RS hfifg a hiiiPui fa9sw A %Qﬁi Qoud-Ne Lornul ation

s e A e
S lscos des 68,' Y00; 5 ) ntrati

i ndex isrrprzqs%mnyisﬁéhd&@sfo@&maﬁ%ﬁﬁi&ésﬁ?ﬁdex impm\?g .ﬁdlgéﬁr&@egé!?ré 9%6 %Qaﬁ%ﬂg 10

I's repeated except that the succinimde is boronated succini mde. EXAMPLE

12 A gear EXAMPLE}S ti ve concentrate of this invention is conposed of the
follow ng ingredients: 35 Succinimde
12. 0% Laur y| Tha piopesiure af Example 121 repeatauixcbpt that the succinimide is boronated succiniid8.% 40

Dhal kyf? pol ysul fide 35. 0% Al kyl

phosphi teEEﬁéﬂfﬂﬂﬂsphat e _ 5.0% Al kyl ami ne

1.9% Tri hydr ocar byl dithi ophosphate 17. 0% Def oaner
0. 6% Sul f ur Ageacall qu«g‘t}ve concentrate of this invention is composed of the following ingredients: 1. 3%

Denul sifier 0.3% M neral oil
di | uenf® 24.9% Gear oils are forned by

bl endi ng the concefucainimidei neral oil base stocks, sy¥hffic base stocks,
and com binations of mineral oil and synthetic oil base stocks. For
aut omoti ve use, wi PROCRYl saningimaly o larits avid BRo¥28 393 Bl | ower

or SAE,cross grad havi light, viscosity end of 75Wor |ower, the
formulation is usgéiﬁfk%fg%%&ﬁ#‘!ﬂion of 9.45% For 3®08ptive use, with
AE grades heavi era{ r rate.ig 6.5% For industrial use with
1 5O vi scosity gr a&s@g,gﬁlt%,aﬁ@hw 460, th&«P% nulation is
used at a concent ik fHina 2-15% Any such base stogkgamay contain a

(v

vi scos#ty I ndex inprover, if desired. EXAMPLE 13 The pr ure of Exanple

12 is repeated ex@mithydwicdriylsdithiophdaphatRer onat ed,syecini mde. 10
EXAVPLE 14 A gear oil additive concentrate of this invenfiron is conposed of

the follow ng i ngR&ficdmer 15 Succi ni mi de 0.6%
15. 0% Di octyl amon salt of lauric acid 3.0% 20
Di al ky? pol ysul fi f&lfur scavenger 3%.9%0 Al kyl Phosphite
and phosphate 5.0% Al kyl am ne
1.9% 25 Tri hydr ocREBYR8dEdRTophosphat e 0.3% 17.0%
Mineral oil diluent . 20.9%

35

Gear oils are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com-

binations of mineral oil and synthetic oil base stocks. For automotive use, with SAE straight grades of 75 or

lower or SAE cross grades having a light viscosity end of 75W or lower, the formulation is used at a concen-

40 ftration of 9.45%. For automotive use, with SAE grades heavier than 75, the treat rate is 6.5%. For industrial

\_/ use with ISO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of
o 2.15%. Any such base stocks may contain a viscosity index improver, if desired.

EXAMPLE 15
45
The procedure of Example 14 is repeated except that the succinimide is boronated succinimide.
EXAMPLE 16
50 A gear oil additive concentrate of this invention is composed of the following ingredients:
85




Def eaner - _ 0. 6% 30

Sul fur scavenger EP 0 428 393 B1 1. 3% Denul sifier
0.3% M neral oil diluent 20. 9% 35 GCear
oils are formed by bl ending the concentrate in mneral oil base stocks,

synt heti c base stoc m binations of mneral oil and synthetic oil
base stocks. For auﬁ%ﬁw e, wWith SAE straight gradd$.®% 75 or |ower or

SAE cragss grades h ﬂfbtﬁri i%g%@(ﬁiﬁtﬁ/ﬁnd {og'faJ or :30\53{’ t he

formul ation is used at a “concen- 0 For* onoti ve use,

wi th SAE grades hepis¥kyPoilimulifiad reat rate is 6.5%, Far industrial use
with | SO viscosity grades 2%&%00, 150, 220, 320 and 460,0'§he formul ati on

is used at a concerlkpl mdﬁpﬁtﬁ%ﬁgho‘ﬁgﬁgtbase stockg ggy contain a
vihsgosifty index Inprover, if desired. EXAMPLE 15 45 The procedure of

Exanmpl e 14 is repedldylcdmdme that the succinlnide is bopopgted

succi ni m de. EXAMPLE /16 50 A gear oil additive concentrate of this
invention i s conpod&dhydrosarbyl éaithéophgspb'atets: 55 95.0%EP 0 428 393 Bl

Succi ni m'de 15.0% 5

Trioct ¥ amine sal P°5P3P&E i ¢ acid 3.0% Di al kyl pol ysQi6%de

40. 0% Al kyl phosphi d e ' 7.0% 10
RO she r82dsBROSREAL 1.3%5 50

Tri hydrocar byl ditpenghasphaie 0 .0% 15

Def oangy *<7%0.6% Sul fur
scavenger Mineral oil diluent 1. 3pg Degrul sifier
0{3% 20 M neral oil diluent ‘ 15. 6%

r oils are fornmed by blending the concentrate in mneral oil base

st ocks, s\Guahdis aré fdbmedbydieadihgthe coNcbnBaiélin midfaraboiibase stooks, Snthelicbasestocks, Andtofl-
synt hetsd c binationls efines4l oit &l syrtinatic eil iaserEtbdksl Eotitymotivie lube, BItCSAE staightyradgs efdesr Of
75 or | owdeweper SPE[Eross grades having @dight sisdosity ead bfi 7§Wtor lewerctbs fotmulatiordis oded @64/ doocen-

| ower, t hdrafiqprof§#3%.iForautomotiveaiske, with SAE gradee heavier than Thinthe tred ratebig8.5%For industrial
aut onot i vesewith ISQjvisepsitygrades 68| 460, 15039200 820tahd, #507the foriydation [s aisedrah @ eoncentration 9f
For i ndust%%%t Atysuchfasestacksamayjcentain viscopjty ndexsimprgver. ffgesired.50, 220, 320 and
460, tBe fornulation |Is used at a concentration of 2.15% Any such base
st ocks mayEXAMRLEI 4 viscosity index inmprover, if desired. 30 EXAVPLE 17

Th d f 16 i t ed t that 1h i nj M, [
por onat ed. ST Egev A hemsargoams Baf onponiat bPTe e e o of
this igyenti,QB g5 composed of the follow ng ingredients:

A gear oil additive concentrate of this invention is composed of the following ingredients:

: 40 Succinimide 12.0%
N Dihexyl amine salt of stearic acid 2.0%
Dialkyl polysulfide 45.0%

“ Alkyl phosphite and phosphate 7.5%
Alkyl amine 2.4%

" Trihydrocarbyl dithiophosphate 14.0%
Defoanmer 0.6%

Sulfur scavenger 1.7%

% Demulsifier 0.3%
Mineral oil diluent 14.5%

10



40 - : Succi ni m de
12. 0% Di hexyl am ne salt of stearEroéasisgsB1 2. 0% Di al kyl pol ysul fide
45. 0% 45 Al kyl phosphite and phosphate : 7.5%

Al kyl  am Ngar oils are formed by blending the concentrate in mineral oil base stocks, synthetic base’Sidcks, and com-
Tri hydr oc djidaiidns 6 hiféral BN S IRGRESRC oil base stocks. For automotive use, with SAE stfhight’4rddes srager

0. 6% Sul f uswep 6:BAERERE grades having a light viscosity end of 75W or lower, the formulation is used 4t a/donéeh-
Denul sisf i afation of 9.45%. For automotive use, with SAE grades heavier than 78, the treat rate is 6.5%%Fdvinaestrial

oi | di | uendse with ISO viscosity grades 88, 100, 150, 220, 320 and 460, the forrlatiof/4s LiSed at a Ednicéhtrdtid8 o393
Bl Gear oid®%aAwy shovbasaistdzys hayeaataing visdositydralaxciaploventifelesivad.mi neral oi |l base

st ocks, synthetic base stocks, and com binations of mneral oil and

synt het i c EXAMPHR$® st ocks. For autonotive use, with SAE straight grades of
78 or Mower or SAE cross grades having a Ii.ﬂht viscosity end of 75Wor

| ower, the fBierpiAcedurasn’ Examplec8 s repeatgd exgent tiat thessucciniinide is bprorptedguceinimidero
autonotive _use, wth SAE grades heavier than 75, the treat rate is 6.5%
For i ndustPAMPLEZDL \i th | SO vi scosity grades 68, 100, 150, 220, 320 and

460, the forpul atjon.is used at a.concentration of 2. 15% Any such base
St ocks My UL PP oot BB 1 RAREMBR S ottt o plemetredia o £ 10 The
procedure of Exanple 18 is repeated except that the succinimde is

bor onat ed succi ni niSRecinitmider 20 15 A gear oil addi%.0% concentrate

of this invention |s cqmposed of the follow,g ingredients: Succinimde

15. 0% Recyl ani ne ?ﬁ‘iyqof“t Badit 8% Sas idé"%ﬁ'b&’é‘iyd-ic

3.0% Di al kyl pol ysul_f]s 5. 0% 25

Al kyl phosphite and aﬁ'ﬁphat e 37‘.01%% Al kyl am ne
2.2% Tri hydr ocar by lpj@iiiy10peasiataiedde 4. 0% 30

Def oaner ky10pe _ 45‘.'8& Sul f ur
scavenger Alkyl phosphite and phosphate 1. 7% 357, s% .
Denul sifier 0.3% M neral oil

di | uent Alkyl amine 10. 5% 40 Geap.qgl s are forned

by bl ending the concentrate in mneral oil base stocks, synthetic base
stocks, and com bFrihydrocsrbyilndithiophospbatent heti cldi.bgbase stocks.
For aufnotive use wth SAE straight grades of 75 or |ower or SAE cross
grades having a | i QREC#RTosity end of 75Wor |ower, theOt68mul ation is
used at a concen- .an_of 9.45% For autonotive use, wth SAE grades
heavi er than 75, t%éi‘ﬁ:ngg?xgggﬂ- 6.5% For industrial tsZ¥nith SO
viscosipty grades 68emdPSirieR: 220, 320 and 460, the forg%etion is used at
a concentration of

Mineral oil diluent 10.5%

40  Gear oils are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com-
U binations of mineral oll and synthetic oil base stocks. For automotive use, with SAE straight grades of 75 or
lower or SAE cross grades having a light viscosity end of 75W or lower, the formulation is used at a concen-
tration of 9.45%. For automotive use, with SAE grades heavier than 75, the treat rate is 6.5%. For industrial
use with ISQO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of
45  2.15%. Any such base stocks may contain a viscosity index improver, if desired.

EXAMPLE 21
The procedure of Example 20 is repeated except that the succinimide is boronated succinimide.
” EXAMPLE 22
A gear oil additive concentrate of this invention is composed of the following ingredients:
) _

1



45 +2.15% Any such base stocks may contain a viscosity index inprover, if
desired. EXAMPLE 21 The procedure EPo#2esapBe 20 i s repeated except that the
succinimde is boronated succinimde. 50 EXAMPLE 22 A gear oil additive
concentrate of this_ invention is conposed of the follow ng ingredients: 55

EP 0 428 393 Bl Suc%'i'?ﬁ#ﬁ%mide 15.0% 15. 0%
Cctyl am ne salt ofo Oé:t noi ci 1.4% Sul furized
i sobut yd ene ¢ty amine’ salt of °°t§!‘913’%1ﬁliﬁyl phdspfite and

phosphat e 7% 10 Al kyl am ne
3.9% Tri hydr ocar byl c?'% zfiozp ospha bfutﬁene 41.3%9. 6% Def oaner

and denul sifier Al 1.5% 15 Syl scavenger
1.4%Mneral oil dil u)geyl phosphite and phosphate H.;%l 506 20 Gear
ohNLs arf® forned by AlkyMiangrniene concentrate in mneral ojlggase stocks,
synthetic base stocks, and com binations of mineral oil~and synthetic oil
base stocks. For afnihwdrocarbyl d@iithiGphosphatght grades.ef 75 or |ower or
SAE cross grades haV| ng a light viscosity end of 75Wor |ower, the

formul ggion is usedPefoaperonddndenpdsifhent 9.45% For auiS¥Dtive use, with
SAE grades heavi er the treat rate is 6.5% For industrial 25 use
with | SO viscosi tys&:]%glgssggvegger 150, 220, 320 and 460 .-4%e fornul ation

is used at a conce n Any such base stocks nmay contain a
vi scosi ty i ndex |rrp§)ltri?)l\%:rEQ ogide%ﬁé%t EXAMPLE 23 30  118% procedure of

Exanpl @ 22 is repeated except that the succinimde is boronated
succi ni m devar diXad/Reiedy bibhdingthdsoRebrirdte 1A nineraPdibhed stodksl SimthERBadeboXsaRbm ! hat

t e, addi t ibinetions ol ail snd@grtketi Sicbadddstbtis, Bbr duldfothie Gse, With SAH SWalghtGfadadd 7460 2%

t he mi rkeweabr SAE|crogd graten having XAQHPLiscodfy end\6r 75W OEIOWET tRe Bfmulaieh Wlised 8tk doficen-
r epeat ed dnmatinnf 9.46%. Forautoidive iuses witloSARgradea heavierthareds)the féat 6 196.5R Fopnadseildl 40
succi npari diee withdSQ Aiscositydraded 68, (90 $50a2200320 aod 460cthé forrulelibiPk bsed Gt #\copCamtration bf
addi ti ve @dAbetnysughdassfstacks mayicontaima vissosity indecmproee if desired.he f ol | owi ng
ingredients: 45 50 55 12

EXAMPLE 23
30 The procedure of Example 22 is repeated except that the succinimide is boronated succinimide.

EXAMPLE 24

The procedure of Example 22 is repeated except that the additive concentrate contains 10.0% of the suc-
35 cinimide and 16.2% of the mineral oil diluent.

EXAMPLE 25

The procedure of Example 22 is repeated except thatthe additive concentrate contains 12. 0% of boronated
40  succinimide and 14.2% of the mineral oil diluent.

EXAMPLE 26

A gear oil additive concentrate of this invention is composed of the following ingredients:

&6
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EP 0 428 393 B1 Succi ni zi de ' 16. 2%

5 Lauryl am ne salEPo#R8383tB4Anoi c aci d

1.5% Sul furi zeq i sobutyl ene 50610 20.5% Di al ;Iylkyl
B?\IO}SIEE;I :adeand phoSpreipimide 20 g%% A&\2an ne
R . i I
:/Ic(:]l\éreg?er oil dil ueﬁ}xlfurized isobutylene 1. 4% %%&% Gear oils are

formed by bl endin ! m neral oil base s, synthetic
y dpike $NEETy k] £1dd gj&.w y

base stocks, and com mneral oil and synthetic oil base

st ocks? For aut ONDALKP1 UpRosphite Afd SHoEpHutdr ades of g/pgor 25 |ower or
SAE cross grades having a light viscosity end of 75Wor |ower, the

formul ation i s usedlaylamimecen- tration of 9.45% For aytegnoti ve use, with
SAE grades heavier than 75, the treat rate is 6.5% For industrial use with
| SO vi scosity gradisibpdracmrbydolitivipplemphate 460, t 19 .24 mul ation is

used at a concentration of 2.15% Any, such base stocks may contain a
vi scosity index inlg?%m?ri?“ é%?'?‘&gifé(?r EXAMPLE 27 TReS®r ocedure of

Exanple 26 is repegﬁffu g@%esl{i%[ t he succinimde is bqQrqpated

succi ni m de, the bor-"0n nimde is used in the“¢dfcentrate ata
concengration of IpisdéaPhii Rt ntration ofthe mgargk oil diluent in
the concentrate is 11.0% 35 EXAMPLE 28 A gear oil additive concentrate of
tthis invention is conposed of the follow ng ingredients: 40 45 50 55 13
I%P/0 428 8ed oRlarddomed by Herding the concentrate in mineral oil base stocks, synthetic base stocks, and com-

12. 0% S binations of mineral oil an@Ceynthbticaibase soltst Fap hutehaativewme.onith SAE straight grades of 75 or

1. 6% 4| f loweroe8AE grods\gradbschaeing a light viscosity end of 76W or lower, the formulation is us@bat @ %onbénicy |
phosphi t eftration of@:ﬂ@g,pmta@omotive use, with SAE grades heavier than 75, the tfpa)9te 198.5%. For industrial

Al kyl amni Hee with ISO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used gt agpgcent@tiefi of| ky |
ami nat ed PdF%-AM§Hch prse stpcks may contain a viscosity index impegypin¥ das¥RIs phat e

17. 0% Def ganer 0. 6% Sul fur
scavenfer EXAMPLE 27 1. 3%

The procedure of Example 26 is repeated except that the succinimide is boronated succinimide, the bor-
onated succinimide is used in the concentrate at a concentration of 15.5%, and the concentration of the mineral
oil diluent in the concentrate is 11.0%.

85
EXAMPLE 28
A gear oil additive concentrate of this invention is composed of the following ingredients: -
_ 40
45
50

55
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20 - - Denul sifier

0.2% M neral oil diluent EP 0 428 393 B1 25. 4% 25
Gear oils are formed by bl ending the concentrate in mneral oil base
stocks, synthetic base stocks, and com binations of mneral oil and
synthetic oil base siicedspimigy autonotive use, with SAE;st @l ght grades of
75 or lower or SAE cross grades having a light viscosity end of 75Wor

| over, sthe fornul atOctyl aniysd salth oo @eRANdiclaicdm of 934%¥% For
autonotive use, with SAE grades heavier than 75, the treat rate is 6.5%
For industrial 30 $dfunizedsdscbutydiene gr ades 68, 1003s519@ 220, 320 and
460, the formulatign.is used at a concentration of 2.15% Any such base
s'flg/cks may cont ai n4K¥l abasphitedand phospbate f desire8.0EXAMPLE 29 35
TRe/pr &cedur e of E?@?y]e 2% i S repeated except that the succinimde is

bor onat ed succi ni 30 A gear oil additive coheBftrate of this
invention is Conpoge e-afiatl%lf %Iigwtg bggrygghggtelsl:e_40 45 50 55 14 EP O

428 393 B1 Succinim 15. 0%
Di butyl am ne salt Oby¢ea3Bp| i 2.0%5 Sul furized,hsgbutyl ene

35.0% A kyl phosphite andag %‘?S gthge 1]7’8¥ 5.0% 10

Al kyl am ne Defoamer 0.6%1' 9%

0, O-di al kyl azi nated pol yet hyl ene- oxyt hi ophosphat e

17. 0% 15 Def oaner Sulfur scavenger 1.3% 0. 6%
Sul f ur gScavenger 1.3% 20

Denul sifier Demulsifier 0.2%0. 3% M ner al

oj I, dil uent 21. 9% 25 Gear oils are
fu(?r/rred by bl endi nd1R8FRneLhi diluent nineral oil base ¥Aks, synthetic
base stocks, and com binations of mneral oil and synthetic oil base

st ocks2s For autonotive use, with SAE strai ght grades of 75 or |ower or SAE
cross gr a@esr oiireare fogmed by bigiwing Viesomxsnttate icinitereifoil Bds¥\sioeks | spntistic bass etofka) diibert-i ON

i s used abingtiopmefmineral eirand synthetisf oil DaseStdcks-Eor agtomain®tse)with BAE, striijht bradbilof I8 @des
heavi er t IPHAr or SAE emss gradesiaving,a light viscgsity end dF 6AW prrieives theifermulatio isnisedat i S6hcen-

vi scosi t y ¥#fon gic%458g For ppfgmotiye gpe, With SAE Zregeshagvierditan 76.the teat miglisch. 5% Foi isdustidld  at
a conc¥nt PR ViHISQ yisoopity grages;, 1004150, 220,330 Moiébﬂeﬂﬂy‘aws vagth tA qancentyatioreafsi t y
i ndex i npfovaAnY pych fzse stogks may-confain aviscasity dex iprsverifidesirest  Exanpl e 30 i s
repeat ed mtmtghat t he succinimde is boronated succinimde. 35

35 The procedure of Example 28 is repeated except that the succinimide is boronated succinimide.
EXAMPLE 30
A gear oil additive concentrate of this invention is composed of the following ingredients:
40
45
&0
85
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EXAMPLE 32 A gear oil additive concentrate of this invention is conposed of
the follow ng ingredients: 40 SuccCeEmb4is3es B1
15.0% Di butyl am ne salt of decanoic acid 2.0% 45

Sul furized isobutyl %;fe:Ei imid 35. 0% Al kyl
phosphite and phosp n e 5. 0¥5 0%yl am ne

1.9% 50 O 0-dial kyl _am nated pol yet hyl ene- oxyt hi ophosphat e

20.0% 55 15 EP 'o"&g‘gg’égsaBinBe?BéﬁePf decanoic acid 2.0%

ge?r:fl) ?:J:c T g; Scavenggh) furized isobutylene Qﬁﬁ‘%%ﬂ- ‘:’Z‘; g| oi |

di | uent Alkyl pho 2010 Gear qilg, are formed by
bl endi ng t he concent ra?e ?n f’r?%jéFgl a%?lp%%ésé“g{%cks, synt ’eqsﬁc base stocks,

akd,com binations Rikylngkgheoi! and synthetic oil base ls.t%:ks. For
autonotive use, with SAE straight grades of 75 or |ower or SAE cross grades
having a |ight viscos0+dialkyDbfanindbted |pobyethykerdgs mul ation is used at a
concen- tration of 9.45% For autonotive use, wth SAE grades heavier than
75, the treat rate i|so¥ythiophpsphatetrial 15 use with 3175 scosity
grades 8, 100, 150, 220, 320 and 460, the forrmulation is used at a
concentration of 2. U®ERABEE s ch base stocks may contain 068 scosity i ndex

i mprover, if desi reﬁh ﬁﬁé ﬁ%ﬁ%g The procedure of Exanple 32 is

repeat ed except tha } e s'\étjéca&e e i s boronated succi nilm3®. EXAMPLE 34 A

gear oi,) additive qupPIdi@id& Of this invention is c-orrpo%eq%of t he

follow ng ingredients: 25 Succinimde *

14. 2% A eyl  am ne Migral oifl diQent30 mono- and dicarbgxylic acids

2.8% 35 Sul furized isobutyl ene :

35. 0% Al kyl phosphite and phosphate 4. 5%

Laur y| asm rasar oils are formed by blending the concentrate in mineral oil base stocks, synthstich¥se/tocks, and com-

Tr i hydr oc aiinatidns dff mhitera) pihargisipabetic oil base stocks. For automotive use, with SAE &fxighkgreaiasefI75 or

1.2% lower or SAE cross grades having a light viscosity end of 75W or lower, the formulation is used at a concen-
tration of 9.45%. For automotive use, with SAE grades heavler than 75, the treat rate is 6.5%. For industrial
use with ISO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of

30  2.15%. Any such base stocks may contain a viscosity index improver, if desired.

EXAMPLE 31
The proceduré of Example 30 is repeated except that the succinimide is boronated succinimide.
35
EXAMPLE 32

A gear oil additive concentrate of this invention is composed of the following ingredients:

W, “ Succininmide ' 15.0%
Dibutyl amine salt of decanoic acid 2.0%
4 Sulfurized isobutylene 35.0%
Alkyl phosphite and phosphate 5.0%
Alkyl amine 1.9%

@ 0,0-dialkyl am:l_.nated polyetfxylene-
oxythiophosphate 20.0%

55
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45 . : Sul fur scavenger

1.2% M neral oil diluent EP 0 428 393 B1 23.3% 50 Gear
oils are forned by blending the concentrate in mneral oil base stocks,

synt heti c base stocks, and com binations of mneral oil and synthetic oil
base stocks. For alefP3®e&Fe use, with SAE strai ght grade®-&¥ 75 or |ower or

SAE cross grades hayi a_li vi scosity end of 75Wor Jlo t he
fornmulation Is use%wé't%g 58#3%&? 99Fr ation of 9.45% For %\ﬁotive use, with
SAE grades heavi er pei@fisfZielhe treat rate is 6.5% For gndustrial use with
| SO viscosity grades 68, 100, 150, 220, 320 and 460, the Tormulation Is
used at a concentr Mineradf o33 diZudhdc Any such base stggkgy may contain a
viscosity index inprover, if desired. EXAMPLE 35 The procedure of Exanple
34 _is epeat ed except that the succininide is boronated stccininide, and

the 16  CGeggooiy amfarmed ty hlandigg g:glm'lfﬂ'i"ﬁ@ "'s'ﬂ'l‘?@ %Paée Ft@-ﬁf &t‘@bet'f) Sp |and g e

salts. EX?(WE‘E ‘l‘s%"“ﬂ"ﬂ‘lé ?VBE',’ '@k%’é °ﬁ1"a?( t he
succi ni nmi 8 %{ I@EQ:‘T 'f?f&:&‘i‘s 6‘;" ?'W 4 A': "E“éf??i 18 Y

cetyl am 53@& vis s C1od o he ap o "

is re” pl ha ta°8'e°3'é T"°

1’3.CI d. 10 %ﬁ? %ﬁ@gﬁﬂm\% %?nlg | ve oncen e of this invention
IS conpos efoIIovmn in redlents Succi ni m de

12. O%Qer@b@é&evéag am ne salgt 019 oct anoi c aC| d -

1. 5% 23 Sul frig préédurb SfERbhpid $1Erepeated except that the succinimide is boronated succiniide.0%0 Al Ky
phosphi te and phosphate 5. 0% 25

| Kyl  anEXWMPLE 34 1. 9% O O di al kyl
nat ed pol yet hyl ene- oxyt hi ophosphat e
19. 0% 30 Defagaar®i additive concentrate of this invention is composed of the following ingredients: 0. 6%

Sul f urasscavenger 1.3% 35
Derul sifier _ 0.3% M neral oil
di | uent Succinimide 23.4% 40 Cear4m¢s are formed by

bl endi ng the concentrate i'n mneral oil base stocks, synthetic base stocks,
and com bi nati onsCbeY}i ARine Gﬁlt%rﬂlfs()’/m HetCxy 0i | base stocks. For .

aut ono¥i ve use, with SAE s rades, of 75 or | ower or SAE cross grades
having a |ight visco®PP§~ ﬂ’ago‘? 93&%’9’ rvacidse fornui%x8%n is used at a
concen- tration of 9. 45% For autonotive use, wth SAE grades heavier than
75, the treat rate is 6.5% For industrial use with I SO viscosity grades
68, 1 150, 220, 320 and 46Q, the fornulation is used at a concentration
of 45%) 2. 15% Any%étﬂ‘ s’i’&éﬁl’é‘ €ontain a vi sco§i5t »P3% ndex i nprover,

' desired. EXAMPLE.387 chosphite and phosphate 4.5%
o Laurylamine 2.0%

(U Trihydrocarbyl dithiophosphate 15.8%
Defoamer 1.2%

45 Sulfur scavenger | 1.2%
Mineral oil diluent ' 23.3%

8  Gear oils are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com-
binations of mineral oil and synthetic oil base stocks. For automotive use, with SAE straight grades of 75 or
lower or SAE cross grades having a light viscosity end of 76W or lower, the formulation is used at a concen- -

_ ftration of 9.45%. For automotive use, with SAE grades heavier than 75, the treat rate is 6.5%. For industrial
use with 1SO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of

85  2.15%. Any such base stocks may contain a viscosity index improver, if desired.

EXAMPLE 35

The procedure of Example 34 is repeated except that the succinimide is boronated succinimide, and the
' 16



The-procedure of Exanple 37 is repeated except that the succinimde is
boronat ed succi ni m de. 50 EXAVPLE EB®o428peaB10i|l additive concentrate of
this invention is conposed of the follow ng ingredients: 55 17 EP 0 428

393 Bl Sucdidyitintiletd8its are replaced by lauryl amine sais. _ 15. 0%
Tert-dodecyl and tert-tetradecyl amne salts of decanoic and dodecanoic
aci d EXAMPLE 38 2.0% 10

Sul furiszed Tsobutyl ene 40. 0% Al kyl

phosphi t e anThepi@sduredt Example 34 is repeated except that the succinimide iI§bdadatl Kucbinifdb, 1Ks oleyi
2. 1% 15 O &pirgisalislayd repavedint ety gpore\seltsiof deearpic ankgttddedapdiacial,ah®the lauryl amine Is re-
15. 0% 20 placed by a 50/50 wiw midere ofdesanoic acid and octadecanoic acid.

0, 6% Sul fur scavenger 1.3% 25
Denul sif§ | EEXAMPLE 37 _ 0.3% M neral oil
di | uent 17. 7% 30 Gear oils are forned

by bl endi ng 8% eltadditiyeiconcepirate of thisdnvention isicompgsadcof the fllqwdng irgpedientst i ¢ base
stocks, and com binations of mneral oil and synthetic oil base stocks.
For aut, nmotive use, with SAE straight grades of 75 or |ower or SAE cross
grades having a |i gcsinimidey end of 75Wor |ower, thafogulation is
used at a concen- héatiggé)f 9. 45% For autonotive use, wth SAE grades
heavier than 75, tHeSXye8qdecyl anine Salt-Qf igrtangicl use with | SO

vi scosity grades 68, 150, 220, 320 and 460, the fornulation is used at
a concegpntration of 3 .15% Any such base stocks may in a viscosity

do
i ndex inprover, if gigstyretsed ¥adeh 1} e procedure of le 39 is
r’ggeat ed except that the suecci nim éﬁ%sn-g;oronat ed succi r?l%r;ao e. 40 EXAMPLE
4T7A gear oil addi Ayl pPrEpHide i tﬂy’ogphg\tgntion S %o.mosed of the

foll owi ng ingredients: 45 Succini mde

12. 7% M kyl ani ne #dkyl @miinerr] 50 mgnag and
di carboxyl i c acids 2.6% 55 '18
0,0-dialkyl aminated polyethylene-
oxythiophosphate 19.0%
30
Defoamer 0.6%
Sulfur scavenger 1.3%
o Demulsifier 0.3%
Mineral oil diluent 23.4%

_ 40  Gear oils are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com-
U binations of mineral oil and synthetic oll base stocks. For automotive use, with SAE straight grades of 75 or
lower or SAE cross grades having a light viscosity end of 75W or lower, the formulation is used at a concen-
tration of 9.45%. For automotive use, with SAE grades heavier than 75, the treat rate is 6.5%. For industrial
use with ISO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of
45 2.15%. Any such base stocks may contain a viscosity index improver, if desired.
EXAMPLE 38
The procedure of Example 37 is repeated except that the succinimide is boronated succinimide.
EXAMPLE 39

A gear oil additive concentrate of this invention is composed of the following ingredients:

55
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EP 0 428 .393 B1 Sul furized isobutyl ene 35. 0%

5 Al kyl phosphite pwmglagsizesphat e

4. 7% Al kyl am ne 1. 9%

Tri hydrocar byl dithi ophosphate 16. 6% 10

Def oamer Succinimide 16..8% Sul f ur
scavenger 1.3% M neral oil diluent

24.6% Gear oils ar FITFTARASKY 1 anfitartThetsadesydr ate in mineral oil base
stocks, synthetic ba C nd, C bi natl ns of mneral oil and

synt hetic oil base stsag?:%é) %%rtsglﬁd%r% ith SAE straight grades of
75 or lower or SAE Crfiifecy 8¢ ng a Ilght viscosity egq of 75Wor

| omwer, the formulation is used at a concen- 20 tration o?' .45% For
aUrmtm ve use, W tSuliriyedldsdutyildnet Nhan 75, the trggtogate is 6.5%
For industrial use with |1 SO viscosity grades 68, 100, 150, 220, 320 and
460, the fornul ati ddkyl phosphite andc phosphate of 2. 15% .08y such base
stocks may contain a vi scosi ty index inprover, if desired. EXAMPLE .42 25

The procedure of EﬁiHﬁ?l ﬂ% repeat ed except that the Bud&ininide is
bor onaf®d succi ni m d 30 ear oil additive concentrate
of this invention |°s! i@ﬂ&PﬁgPPAUG i-elflﬂe f ol | owi ng conponent s
in the proportions SR ci.ni m de
9.6% 35 Cctyl amine s%&?’g&e?sﬁats acid 15.0% 0. 9%
Angl o Cbo04ar  Defoames 0.684; 000w A

0
p&afri etary gear oil additive formulation commer- 45 cially

| abl e from The L bél zol Corgoration. Gear oils are formed by bl endi ng
the concentrate in stocks, synthetic bask 3% ocks, and com
50  bi#ations of m ﬂﬁisgﬂefmd synthetic oil base stog For autonotive
use, with SAE straight grades of 75 or |ower or SAE cross grades having a
light viscosity end Minébdl osil adluerithe fornul ation is usefg at a concen-
tration of 12.87% For autonotive use, with SAE grades heavier than 75, the
treat rate is 8.58% For industrial use with 1SO viscosity grades 68, 100,
150, 230, Gracriasrg farperd bybleadingdhegoneentraimin me@k@@a%etsmalﬁewn@e%tbmﬁosﬁ ¥ com-1 504
and the flh'WEm%ef “’(‘Ji‘q"a‘ sihand|synthatipeihape siecks. Egrautomotiyeyispe With %ﬁ?"@hm gm e pr

base st ocllt;gf‘”Pﬂg ? Jﬂraé“eah?)’f"ga"ﬂ':ggﬁﬂy d of ?E“Qg%:l@y tbg,fglfmulqh n igy §5%6hFé)r oncen
EXAMPLEA4 adty industrial

T, 180,22, 38 e e ot
coar! oef” Pk Aw@ﬁ% %Eﬁw o el 'wafﬁm B ot

fol I ow ng dngbedignts: 5

The procedure of Example 39 is repeated except that the succinimide is boronated succinimide.

(U ? xampLess
A gear oil additive concentrate of this inve_ntion is composed of the following ingredients:
45 _
Succinimide 12.7%
Alkyl amine salts of Cg & Cyq
50 mono- and dicarboxylic acids 2.6%
55
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Succi ni m de 15. 0% Nonyl am ne

salt of pentadecanoic 10 EP0428393B1aci d

2.0% Sul furized isobutyl ene _ 45. 0% Al kyl
phosphite and phosphate 7.0% 15 Al kyl am ne

2.4% 0, 0-di al kyl asulahad Zed ieohytylene20 35, |

oxyt hi ophosphat e 14.099tbfoaner

0.6% Sl fur scavenddkyl phosphite and phosphate 4.7% 1.3% 25

Denul sifier 0.3% M neral oil

di | uent Alkyl amine 12. 4% 30 Gearl®%s are forned by

bl endi ng t he conce I ral . oil base stocks, synthetic base stocks,
and com binations 5#%ﬁ§ﬁgF&F -f Igéﬁﬁigyh?HE¥¥€°O|l bask6 <8%cks. For
Autono®i ve use, W e§tra|ght grades of 75 or |ower or_SAE cross grades
having a light viscosity end of 75Wor |ower, the formul%8§%n is used at a
concen- tration of s@14a¥% sbavedgapDtive use, with SAE Q_@%gf heavi er than
75, the treat rate is 6.5% For industrial 35 use with Vi scosity
grades 68, 100, 15Ming?dal 820 AfudRe. the fornulationgg, ased at a
conceﬂfratlon of 2 15%> Any such base stocks may contaln VISCOSIty I ndex
i mprover

’Ge ronsa Eeoon te in qm es nthelcb 4 0l
Gear of | Bﬁ'ﬁ@'ﬁ s o? tﬁ%%ﬁ%@v %:maé"' iy .&3%%% Gk 5;’%3; QEE‘%:EM A

o e
foll 00‘% ngh'dtl@l@&f@ ‘ﬁ AE gratiés Haaviss 5%. Bér industrial
12.0% 5 yse with ISO viscosit Z gradé¥8 R0, 11D, 2§dﬂ3ﬂfanﬁ b, tHe forFi‘lﬁth%ﬂ@ tﬁeda& 'aql:onoentratlon of
kl“g% Sul f 211597 Afly 4usIPbtdb MbdkS May contain a viscosity index improver, if desired. 40. 0% 10
yl phosphat e and phosphate 6. 0% Al kyl am ne
2. 1% 0, O- gxaMetgl4z am nat ed pol yet hyl ene- 15 oxyt hi ophosphat e
15. 0%2Bef oaner 0. 6% 20
Sul f ur scav&heyrocedure of Example 41 is repeated except that the succinimide is boronated sudcirBfide.
EXAMPLE 43
30 A gear oil additive concentrate of this invention is formed by blending together the following components
in the proportions specified:
Succininmide 9.6%
35
Octyl amine salt of octanoic acid 0.9%
Process 0il 7.0%
: “ Anglamol 6004A* 81.6%
N
* A proprietary gear oil additive formulation commer-
45

cially available from The Lubrizol Corporation.

Gear oils are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com-
80 Dbinations of mineral ofl and synthetic oil base stocks. For automotive use, with SAE straight grades of 75 or

lower or SAE cross grades having a light viscosity end of 78W or lower, the formulation is used at a concen-

tration of 12.87%. For automotive use, with SAE grades heavier than 75, the treat rate is 8.58%. For industrial

use with ISO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of

2.15%, and the finished oil should contain at least 0.3% demulsifier. Any such base stocks may contain a vis-
585  cosity index improver, if desired.

EXAMPLE 44

The procedure of Example 43 is repeated except that the succinimide is boronai;ed succinimide.
19



Demul si fii er 0.3% M neral oil
di | uent EP 0 428 393 B1 21.2% 25 Gear oils are forned
by bl ending the concentrate in mneral oil base stocks, synthetic base

st ocks, angwppEls bi nations of mineral oil and synthetic oil base stocks.
For autormotTve uUse, with SAE straight grades of 75 or 30 |ower or SAE
Cross gradeg gt i &itive dohddhitkate/df BiQivehtion REmSIsed/d? WeddiiowiRyRdredidnide  Or nul ati on
0s usegd at a concen- tration of 9.45% For autonotive use, with SAE grades
heavi er than 75, teis 6.5% For industrial_use with ISO

vi scosity grades 6%‘%%{)6%&@ 220, 320 and 460, the f Ytion is used at
a concentration of % contain a viscosity
iLndex i nprover, N&%?reﬁfﬁ%Séﬂgghﬁ?‘ﬁ%procedure of Exanple 47 is
r\_peat1ed except thataém succininmde is boronated succi iy ggde. EXAMPLE 49
40 A gear oil additive concentrate of this invention Is conposed of the

fol l owi ng ingredi eSakfuized nisolsietylene 45.0%

12. 0% 45 Lauryl amne salt of oleic acid

2.0% Sul furized | SobkyY|phesphite and phosphate 7.0% 35. 0% Al kyl
phospfft e and phosphat.e 3. 0% Di al ky!

t hi ophosphat e ani fet¥¥} (amine 5. 2%2A48y| am ne

1. 4% 55 carb di.t osphat e

o1 Ep o SV iR pyeBitRT

0. 6% Syl fur scavenqgapy 1. 3%

Denul sifier thiophosphate 140°§% M neral oil

quent Defoamer 22.2% 10 Geap gils are formed by
btendi ng the concentrate in mineral oil base stocks, synfhetic base stocks,
and com binati onsulffur mwavenger and synthetic oil basg, ggocks. For
autoneéi ve use, with SAE straight grades of 75 or |ower or SAE cross grades
having a |ight vi Pemilsifder of 75Wor |ower, the fornubas&on is used at a
concen- tration of 9.45% For autonotive use, with SAE grades heavier than
75, the treat rat¥inenelsqil-gilugntstirial 15 use with2b4® viscosity
grades 68, 100, 150, 220, 320 and 460, the formulation is used at a
concedration of 2 15% Any such base stocks ma ont a| n a Vi SCOSIt |ndex

i mprover, "]af°i fling the egncenfsate in minexg),oll
r epeat ed 'P'H%T‘E' °l‘ A sgﬂﬁ?f‘f"ﬂ A base gogke. Fg ed’ﬁﬁi 51 A
gear oi I ‘?ﬁgea '8 V %yﬁ"ﬂ\z él ;; @%’{g s °:"°°";
follo n %c rades heavier than the 1] or industria
15 0% s‘% .V os% )PQE 0 and 460, the formulation is used af a Bgyoentratlon of
o DX Gf4sYs. A%Eheba§ ﬁt&lﬁaei y index improver, if desired. - V70
EXAMPLE 46
,_ 40 The procedure of Example 45 is repeated except that the succinimide is boronated succinimide.
\_
EXAMPLE 47
A gear oil additive concentrate of this invention is composed of the following ingredients:
45
50
85

20



30 Sul furized isobutyl ene 34.5% Al kyl

phosphi te and phosphate EP 0 428 393 B1 3.2% 35 Di al kyl

t hi ophosphat e am ne salt 5.3% Al kyl am ne

1.4% 40 Tri hydrocar byl dithi ophosphate

17.0% Def oamer  Succinimide 12,08 0. 6% Sulfur
scavenger 1.3% Denul si fier

0.3% Mgneral oil diNerpentyl amine salt of decanoic 18.4% so  Cear

oils are formed by blending the concentrate In mneral oil base stocks,
synthetic base stocks®¥hd com binations of mineral oil iam% synthetic oil
base stocks. For autonmptive use, with SAE straight grades of 75 or |ower or
SAE cross grades hatHfpEizeq Hisokhutydene end of 75Wor 40wd, the

froul #&ion is used, a_concen- tratjon of 9.45% For autonotive use, with
SAE grades heavi erq}]ﬁéﬂ ﬂ?{"iﬂi@-tﬁ@rﬂd Phasphate 5o, For Brd®3strial use with
| SO viscosity grade3ikf amgie 150, 220, 320 and 460, the fornulation is used
at a concentration o 5 . 15% Any such base stocks ontain a
viscosity index i nmg,o~3ialkyldanindtedt e procedure of Exanple
50 i s fepeated except that I]é{yhe succi ni miﬁeii S gor%ngat ed succini mde. 22

EP 0 428 393 Bl EXAMVexiythiophosphate additive concentrggegef this
i nvention is conmposed of the follow ng ingredients: 5 Succinimde

12. 4% Di - and tri bDefoamerne salts of 10 otegric acid
2.2% Sy furized i sgb t§| ene 34.5% 15
Al kyl phosphite an “Eﬁ Tpfigayenger 123%% Di al kyl
t hi pphosphate am n t 6. 0% Al kyl am ne
1LQZ’% Tri hydrocar byﬁ%ﬁ#ﬁf“ﬁﬁﬁﬁsphat e 0.3%16. 3% Def oaner
0 . [0)
([))e?nfl) S:Hg{ Stavengfheral oil diluent ' 2162%0; %/I ﬁe/(; 521;5 oi |
di | uent 22.7% 30 Gear oils are formed by

bl endi ng the concentrate in mneral oil base stocks, synthetic base stocks,
and com [Senrnils ayp formed hyiblerding| thexjoncepirate in pinetakgilibasesiocksheyptbetictbessletocksi-and com-

aut onot j v&ingdogs ofypineral aijgnd synthefieief basy shesiss; Ferfautpmotiye usep witly SAR strajalit apadessef 7§prades
havi ng%a |'q"ph?f SOF sropqrades baying afight ysepsity endaldpW of Inwerithe fagmulationgpused af acsapent a
concen- trafion of 9.45%. For aufomotive use, with SAE grades heavier than 75, the treat rate is 8.5%. For industrial

use with ISO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of
2.15%. Any such base stocks may contain a viscosity index improver, if desired.

35 EXAMPLE 48

The procedure of Example 47 is repeated except that the succinimide is boronated succinimide.

EXAMPLE 49
‘\J “ A gear oil additive concentrate of this invention is composed of the following ingredients:
Succinimide 12.0%
d Lauryl amine salt of oleic acid 2.0%
Sulfurized isobutylene 35.0%
" Alk&l phosphite and phosphate 3.0%
Dialkyl thiophosphate amine salt 5.2%
Alkyl amine ' 1.4%
85 Trihydrocarbyl dithiophosphate | 17.0%
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tration of 9.45% For autonotive use, with SAE grades heavier than 75, the
treat rate is 6.5% For industrialEFip42esesBdth | SO viscosity grades 68,
100, 150, 220, 320 and 460, the fornulation is used at a concentration of
2.15% Any such base stocks may contain a viscosity index inprover, if
desired. EXAMPLE 54Défoamer The procedure of Exanple 53 it 6¥peated except
that the succinimde is boronated succinimde. EXAMPLE 55 A gear oil
addi ti ge concentr atEUbFUFr BSAYORISX i on i s conposed of thef3% | ow ng

EP 0 428 393 Bl Succini m de

I ngredients: 45 50
15. 0% Mono- and di héé &3“*1%”5& ts of 5 stearic acid 0.3%

3.0% Sul furized i sgbﬁ? € 35.7% 10
Al-kyl phosphite an fﬂ 1} diluent 22,2%, D al kyl
t@phasphat e am ne sal t 6. 2% Al kyl ani ne

1. 3% 15 TrGepnnile are for by flepdingd B49pigatein mineral oll base stocks, synthetic base stockpgand ggm-
Def oaner Dinations of mineral oil and synthetic oil base stocks. For automotive use, with SAE qyalgh;bglzges of 75 or

Sul fur sc éqy@ SAE cross grades having a light viscosity end of 75W or lower, the formulation mfp%qeql-l er
0.3% M n eriratron 4 gxl motwe use; with SAE grades heavier than 75, the treat rate is 6 A&%
oils afe 3 By 68 0. 190,220,320 &P"e““ﬁ"ﬁ?ﬁ‘ﬂﬁ?" B pged Bb%‘?“ RYS

synt hetic 236NN E (!' gse s ﬁ'ff i VR i ) Rl "1 and synthetic oil

base stocl&&A B s2ut onoti ve use, with SAE straight grades of 75 or |ower or

SAE cros -g'r—aders—haw ng a light viscosity end of 75Wor |ower, the

formul gf i on 13 plbasiflredt EBM ﬁlgaﬁ:@'?epegtgh excépt ﬁ:&t‘tﬁlﬁu@&nnﬂdé‘ié%mﬁ&ﬁ s@%lﬂ\mt i ve use,

wi th SAE grades heavi er t the treat rate is 5% For industrial use
th 1 SO exampe 41y grades 68, 100, 150, 220, 320 and 460, the formul ation
used at a concentration of 2.15% Any such base stocks may contain a

Vi SCOSi ty i Nulgeér eilrapditive @oncentriate dEtais inéehtiortiXédvipbded DfthSfallobing irgrediemstur e of

Exanpl 8 55 is repeated except that the succinimde is boronated

succi ni m de. EXAMPLE aﬁ] 4% A gear oil additive concentrate of this

i nvention i s conpose cfi ﬁ'e ol | owi ng i ngredients: 45 150 035

Dioctyl amine salt of oleic acid 3.0%
30
Sulfurized isobutylene 34.5%
Alkyl phosphite and phosphate 3.2%
35
Dialkyl thiophosphate amine salt 5.3%
Alkyl anmine 1.4%
| 40 Trihydrocarbyl dithiophosphate 17.0%
-/ Defoamer 0.6%
Sulfur scavenger 1.3%
45
Demulsifier 0.3%
Mineral oil diluent 18.4%

80  Gear oils are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com-
binations of mineral oil and synthetic oil base stocks. For automotive use, with SAE straight grades of 75 or
lower or SAE cross grades having a light viscosity end of 75W or lower, the formulation is used at a concen-
tration of 9.45%. For automotive use, with SAE grades heavier than 75, the treat rate is 6.5%. For industrial
use with 1SO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of

§5  2.15%. Any such base stocks may contain a viscosity index improver, if desired.

EXAMPLE 52

The procedure of Example 50 is repeated except that the succinimide is boronated succinimide.
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24 . ER 0 428 393 Bl Succi ni m de

12.8% 5 2- Et hyl hepyl42@ses®a salt of iso- stearic acid

2.2% Sul furized isobutyl ene 40.0% 10 10

Al kyl pho b1 & and phosphat e 2.5% Di al kyl

t hi ophospMne salt . 5.6% Al kyl am ne

1. 3% Tr i hy drafeard di4bditb bdhbanBRAe 81thiginPention is composed of the following ingredientst 0. 4% Def oaner
0. 6% 29 Sul fur scavenger

1. 2% Denul sifier 0.4% 25

M neral oil diluentSuccinimide 1218%0% Cear oils

are fornmed by blending the concentrate in mneral oil base stocks,

synthetic base stodds andy txdbutyl,aminessaitsi 0€ral oil and synthetic oil

base stocks. For autqumtive usg., W th SAE straight grade 75 or |ower or

SAE cross grades havisn%%agjﬁ @ﬁ?‘%l scosity end of 75W or io r, the

formul ation is usegAgled < tion of 9.45% re@ut onoti ve use,
R Joisf

wi th SAE grades heavl er than treat rate is 6.5 i ndustrial use
with | SO viscosityagkydephotphi€@ ahd@0phdsdphatd? and 4603 ége fornul ation
is usef at a concentration OF 2.15% Any such base stocks may contain a

vi scosity index i mbialkyl ithidphosphatéXahPhé 58165 The @rogedure of

Exanpl e 57 is repeated except that the succininmde is boronated

succi ni m de. EXAVPRRkYd amine A gear oil additive concka2%ate of this

i nventj,on is conpogeq.of the follq ng i ngredi ents: Succini m de
14. 8% 45 Trihydrogarbyl dikhiephesphate i c acl®-3%

.Q% Sul furized is e 39. 6% Al kyl
z\hgsphi te and phos%ﬁg?éksg 2. 6% %P
Di al kyl thi ophosphghe sagi B8a$8h % Al kyl am ne
1. 2% Ts1 hydr ocar byl dithi opﬁosp z.ife 16“2 15. 3% 25 EP
0428393 Bl Def oanepemulsifier 0.3% 0. 6%
Sul fur scavenger ' 1. 3% Denul sifier
0. 3% Mineral oil diluent 22.7%

30

Gear oils are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com-
binations of mineral oil and synthetic oil base stocks. For automotive use, with SAE straight grades of 75 or
lower or SAE cross grades having a light viscosity end of 75W or lower, the formulation is used at a concen-
tration of 9.45%. For automotive use, with SAE grades heavier than 75, the treat rate is 6.5%. For industrial

85  use with ISO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of
2.156%. Any such base stocks may contain a viscosity index improver, if desired.

EXAMPLE 54
. 40 The procedure of Example 53 is repeated except that the succinimide is boronated succinimide.
EXAMPLE 55
A gear oil additive concentrate of this invention is composed of the following ingredients:
45
50

55

23



M neral oil diluent 15.1% 10 Gear oils
are fornmed by bl ending the concent gpbazdsdsgineral oil base stocks,
synthetic base stocks, and com binations of mneral oil and synthetic oil
base stocks. For autonotive use, with SAE straight grades of 75 or |ower or
SAE cross grades héﬂ‘?ﬁ’h‘-’ﬁ%t viscosity end of 75Wor 1600&r, the
formulation is useq‘{ at_ a C(Hﬁm- trat in](in of 9.45% For autonotive use, with
SAE gr agles heavi er A exyl.ganine.splts of, For industrial 15 use
with | SO viscosity grades.{08. 0, 150, 220, 320 and 460, the formnul ation
is used at a concentrati Or:\l.@‘g]ac} 5% Any such base stockg'ﬂiy contain a

viscosity index i msumddeirized 4&sbued: MPLE 60 20 T, procedure of
Exanple 59 is repeated except that ?ﬁgﬁéﬁcci nimde. is b?)?bﬂgt ed

sl nitri de. EXAVPREXGL pnosphicel anddphbugnagacentrate pfgghis invention
is conposed of the follow ng ingredients: 25 Succini mde

12.5% Cctyl and dePjrlkyilnshiephesphaté amine salt 6.2guric acid
2.4% Sul furized isobutyl ene 36. 0% 35 Al kyl
phosphg%e and phosPphkyd amine 1. 5% DL adky!

t hi ophdSphate am n I 8. 0% 40

AI kyl am ne @riﬁy&rocarbYJ. dithiothSPhate 1€.4%0 Tri hydr ocar by|

di t hi ophosphat e Defoamer 13. 2% Def oaner 0. 6%

0.6% 45 Sul fur scavenger 1. 3%

Dermul si i er Sulfur scavenger ' 0-,3% M neral oil

di | uent 23. 3% Gear oi 1% 3% e formed by

bl endi ng t he concebémalsifieri neral oil base stocks, sy i ¢ base stocks,

and com binations of mineral oil and synthetic oil base 'Stocks. For
autonotive use, wiMiner®l nikididuertades of 75 or | owenQieSAE cross grades
havi ng2a |ight viscosity end of 75Wor |lower, the fornmulation is used at a
concen- 55 tration of 9.45% For autonotive use, with SAE grades heavier

t han 75, tGeer dils anaformed by blesdiry. tBé/bondenirats in chirdial dilbhselseks)\dyhihetlcbade\stosksDandlcym-
grades 68,bintips ofrijieral piPand sPRiBticioichadfocks. IFer dudmntivk ase, with SAE simight geddestof 75 or
concent r atitwsnorGAE Zrossgradephgving adight Wsrosity end ofitsW welpwardhe faimulation/s esed 8t & cpndend e x

i npr ovét , tation9b 4% dfor apfpmotive mpe, Wit SAE @exiys BravientharPISthe BedT rate ipB.6% ctbrindustibl
Exanpl e 619 With IS0 iseasity qrades . 190, 250, 2396320 904 460 e foemylagionis pend at @ cpncentration of
succi ni i ¢'5%sA ge sfosksnay copjtain,g yiscgsiy index jmprevsh fdesiredit e of this invention

i's corrposeEgl(AﬂLLé gbe follow ng ingredients: 10 Succi ni m de
15. 0% s
The procedure of Example 55 is repeated except that the succinimide is boronated succinimide.
EXAMPLE 57
; 40 A gear oil additive concentrate of this invention is composed of the following ingredients:

§5



OCctyl and dioctyl amne salts of stearic acid

3.2% Sul furized isobutyl ene EP 0 428 393 B1 35. 4% Al kyl
phosphi te and phosphate 1.3% 20

Di al kyl thi ophosphate am ne salt 7.8% Al kyl am ne
0. 9% Tri hydrocar byl gdicbiingpgaaprhat e 12 8%13. 0% 25

Def oaner . ' 07 6% Sul fur
scavenger 2-Ethylhexyl amine salt of iso- 1.3% 30

Denmul sifier 0.3% M neral oil
di l uent . stearic acid 21. 2% 35 Gey2®ils are forned

by bl ending the concentrate in mneral oil base stocks, synthetic base
st-ocks, and com bi fidifurized isebutylene and synthetic 49/0%ase stocks.

FQr _sjaut®onotive use, Wt E straight grades of 75 or |lower or SAE cross
grades having a i gﬁ%&se Q?P’y’li_%ﬁdaﬂﬂl phosphateyer, the 3F%ul ation is

used at a concen- t i 0, 50 For autpnotive use, wth SAE grades
heavi er than 75, théfﬂ'gg% %’lﬁ%é? s%l_x%é/g ne Rkt rial RP%ith 1S0
viscosity grades 68x13%£P, 220, 320 and 460, the formulgtion is used at
a concéhtration of 40ﬁ9 2?1%9/? Any such base stocks may ?;Tﬁl n a viscosity

i ndex inprover, if Tethy®focdeBprldy i waeglure of {Exgqple 63 is
repeat ed except that the succinimde is oréotilat ed succi n]i m de. 45 EXAMPLE
65 A gear oil addi thefoamexentrate of this invention is frgged by bl endi ng
togeth the foll ow ng conmponents in the proportions specified: 50 55 27

EP 0 428 393 Bl Suc¥akfwir gicavenger 1.2%

10. 6% 5 Qctyl amine salt of octanoic acid

1M0% Process O | Demulsifier 0.4% 8. 7%
Mobi |l ad G 201* 79.7% 10 * A

propriedary gear oiqim]t i AWM i on commer- 15 18.0%  cially

avai l abl e from Mobil Chem cal Conpany. CGear oils are forned by bl ending the
concent r atGear qils ane foemed bydlehdidetbecantentrdts in minerdl dildbasecstdokss synthblisbass stk arcieom-

bi nat i ons bingtians pfamiedral ol &ndzynthetiy oit thaee $tecks iFor dutometiveuse; with SAR straight grades ¢f\78 ouse,
Wi t h SAE dewenor igrades having 3 light vissity|endofi 75W or ISy, the formulatjprbis used latasdonepna

|i ght ¥ sditianto);9.457 Farautomplivgiuse, wiklo PAE grades heavigrithan TS theitraat prisoig 6.5%. Eor indwaliish -
tration ofusewitiESS:viseasity aredes 1P, 450,220, 33 aps4a3athe formulation jqasasiabR comReniTatio of t he
treat rat 5% Anypudybagstocksiprycontping visposity fdeximpraysr.fidesisd t y grades 68, 100,
150, 220, %460, the fornulation is used at a concentration of 3.04%

and th?5 fi il should contain at least 0.3%denulsifier. Any such
base stocks 'H%%ro%gcmeadf Exa?npfé'ﬁ is repeated except that the succinimide is boronated succinimide.
EXAMPLE 59
S 40 A gear oil additive concentrate of this invention is composed of the following ingredients:
U/
Succinimide 14.8%
- Octyl amine salt of lauric acid 3.0%
Sulfurized isobutylene 39.6%
Alkyl phosphite and phosphate 2.6%
5o Dialkyl thiophosphate amine salt 6.2%
Alkyl amine 1.2%
o Trihydrocarbyl dithiophosphate 15.3%



cosity irndex inprover, if desired. 25 EXAVMPLE 66 The procedure of Exanple
65 is repeated except that the suEron2&8esiB1i s boronated succinimde. 30
EXAMPLE 67 A gear oil additive concentrate of this invention is formed by
bl endi ng together the follow ng conponents in the proportions specified: 35

Succi ni m de Defoamer 0.6%.0. 2% Cct yl
amne salt of octanoic acid : 1.0% 40
Process Ol Sulfur scavenger 1.3% 8.4%Elco 7*

80.4% 45 * A propr et a# ?gar oil additive formulation coner- so

cially available FPB tft8¥Corporation. Gear oils are Gc¥¥ed by bl ending -
the concentrate iny I tocks, synthetic st ocks, and com
birnations of m nerth ?f gis??ﬁil&t‘?c oi | base stocksqﬁg'r aut onot i ve use,
W vh 3AE strai ght grades of 75 or 55 |ower or SAE cross grades having a

|i ght vi s@egseis gredasmedity blendipgthe cogogairate injinerabeil hapastacks, synthetipnage siacks, ardne@en-
tration dfnatigns 2?%‘“1"0?’ a'?i’lf@'@fh‘ﬁ’f’ Pwse.gtecks vﬁ"{ wwsﬂ@e %u!’é% SAz sltabt oradea pf 7901t he

‘treat rat'evererSa é’é‘g"‘ ussdaka gpgceny 0
150, 220, "%%’f Sfﬁdﬁs ° 2t B ingpstrisl 1 5oy,
and t H& g{g‘% s'*gg{a a rsg'asﬂ%rw"mﬁ%%ﬂeh
base sto o] Ws 5§VWs'fyH ’)‘('“\ ?’d if desired. 28 EP
0 428 39 LE 68 The procedure of Exanpl e 67 is repeat ed except that
t he succ?%%#gg%(@/s boronated succinimde. 5 Gear oil conpositions of

thi's 1nvent iy brocblird br koo Rtedetell BRept trRNHEELcihimil islbErdhated Mkinigesn f Ound

to elim inate or essentially elimnate deposit formation on the spur gear

&gces. ThexamMpeg st | nvol ves placing a sanple of gear lubricant in a heated
ar box Tn which two spur gears and a test bearing are operating at a

pr edet er m nadedr oibsliditive dofiv@ntpitess ehisditvenition & compbS&d of thafallbwisd ingréiie@®r di Ng to t he

test psocedure, the tenperature of the test |ubricant is maintained at

[err] while bubblin . |/h (1.1 L/h) of air through oil in the gear
box for a test 10 é'ﬁ%ﬁ?f’bﬁ%f 50 hours of conti nuous g eP¥tion. Having

descri bed the basi t ione attention will now be
focused upon det al':fc concern%&{yr:ll'gwtmzl a ga%‘l ngl ngredi ents. Conponent (i)

15 Thé® car boxyl i ¢ derdwsild \ej@nposi ti ons used in the psaggice of this
i nvention are produced by reacting at |east one substituted succinic
acyl ating agent wth (a) am ne having at |east one primary or secondary

am no group in the ecyl e, al cohol, (c) reactive netal or reactive
et al Jﬁonpound sr('lﬁ‘)f li@@ﬁbl(lﬁ)mx 18ne; o or nore of -'&ﬁyo f (a) through
(c), the conponent ( uch subst ed succinic
acyl ating 20 agen ?%yl ghmpggggc‘ius § §ﬂ°&§8§§tl ally in a order. The
substituted succi nipyadfkyh2thi6phesphatahding gaftd-  s.o%

. %0 Alkyl amine 0.9%
~ Trihydrocarbyl dithiophosphate 13.2%
Defoamer 0.6%

“ Sulfur scavenger 1.3%
Demulsifier 0 3%

50 Mineral oil diluent 23.3%

Gear oils are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com-
binations of mineral oil and synthetic oil base stocks. For automotive use, with SAE straight grades of 75 or
lower or SAE cross grades having a light viscosity end of 75W or lower, the formulation is used at a concen-

65 ftration of 9.45%. For automotive use, with SAE grades heavier than 75, the freat rate is 6.5%. For industrial
use with ISO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of
2.15%. Any such base stocks may contain a viscosity index improver, if desired.



stituent igroup derived from pol yal kene, the substituent having an M val ue
of 500 to 10,000, preferably in thepoasspesei 750 to 5,000. Forthe purposes
of this invention, the M val ueforthe pol yal kene used inform ng the

substi tute%i#ilghfr c acylating agent is determ ned by gel perneation
chr omat ogr the manner described in U S. Pat. No. 25 4,234,435 from

Col umn 7, || 9y pfockllir®dt @antpit] 84 M repbatel bildEpt it the bidcinimlae |3%U|h§§tédtsU£cﬁﬂnrde

succi nracacyl ating agents are thosewhich can be characterized by the
presence waAmpLEB3t heirstructure of two groups or noieties. The first group
or noiety TS a substituent group derived froma poly- al kene. The

pol yal kene f agéarvinadaifive daRcentrHEsdf thislikvestiof ls@ofsbséd of thd dollowisingradientsar act eri zed
by -an Mh (nunber aver- age nol ecul ar wei ght) value of from500 to 10, 000,

and preberably in tqe. rangeigd from 750 to 5,000. 30 B{* second group
or noiety is the succinic group, a group characterized 637 e structure
[err] 35 wherein XX e disttiAanind gadtgoglr ovi ded at | eastone of X

and X is such that thesubstituted succrnrc acyl ating agent can function as
a carboxylic acyl ati ngreayeid .adidd ot her words, at |east oRgaqf X and X nust
be 40 "uch that the substituted acyl ating agent can esterify al cohols,
form ani des or ani fnlfanized tisckmtylieneor ani nes, forn3seusl salts with
reactive netals or basrcally reacting netal conmpounds, and ot herw se
functions as a con 9W%b9§9F§ha&?latrng agdnB¥
Transesjerificatio am, dat reactions_are con- sidered, for
purposZé of this |295ﬁ&péhqgé§phﬂﬁ9 OHQF ne 8Lt on redcBfons. Thus, X
agd/or X is usually Qniavdrocarbyl; [err] where [erb]g*represents one
equi'val ent of a neta g amoni um or ami ne cation, [er?P]-Br, and
toget her, X and X q&a hy@roea laaxkﬁiB hﬂgt?nhydrrdi .oe specific
identifay of any X or X group ichis n e of the abové i's not critical
so long as its prepefoamé®es not prevent the remai ni ng gpogp fromentering
into acylation reactions. Preferably, however, X and X are each such that
both carboxyl funcSudduroscaiengerci nic group can enter 1o8%® acylation
reactions. 50 One _of the unsatisfied valences in the grouping [err] of
Formul &1 fornms a P8MPdRi€deTar bon bond with a carbon at@nd%n the
substi tuent group. il e other nsati sfied val ence may be satisfied by
a simlar bond mﬁtﬁ¥? EaéaﬁéiopigpPFgrent substi t uent g?ou%? all but the 29
EP 0 428 393 Bl sard one such valence is usually satisfied by a hydrogen

atom 10e SucGhal r.ﬁﬁﬁ, g oSt Do e i’ Ay
corr esr%noé ons mg oll an sgntg t base ks. For aui:orlr:otlves use, §Eﬁ j;s ;éﬂp R
are each | %ﬁe} rageg cagf t,9 'at & Goneen-
(R = lowgp, Je396 %5% or in

é’lgn té'51 &trfar'e
latter CaseusIa %@%&b&&t&&é&%&;'ﬁ@&&ﬁ Qio(hn@ nﬁul&fcf-?télf?:se t]ao& trﬁt'ib%f nic

gr OUPS 4 N PqsHRRky subH 1Ake stotihaY dontaif ¥ Visdob QGidsiie@! be the same, but
ey, can be the sanme. Preferably, the succr n| C groups will correspond to
[ r] (A EXAMPLE 64 (B) 30 and m xtures of II1 (A and I11(B).

Producti on of substituted succinic acylating agents wherein the succinic
groups are t e maeduraof Exkinipleda ésrepeatad aictit that the slictisimide 5 lbbrohateaifsuécnbmider t and
can be#acconplished through conventional pro-

EXAMPLE 65
A gear oil additive concentrate of this invention is formed by blending together the following components

in the proportions specified:
50 .

55
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cedures :such as treating the substituted succinic acylating agents
t hensel ves (for exanple, hydrol yzepg428sesBnhydride to the free acid or
converting the free acid to an acid chloride with thi onyI chl oride) and/or

selecting the appropriate maleic or fumaric reactants. The
pol yal kenes from wf% * fapstituent groups are deri ved quﬁ él}?rmpol yners
and interpolyners of po ynerlzable ol efin nononers of 2 to-a 16 carbon

atoms;s usual ly 2 t coethglitakine st B0 Botalsid Wcdla Pol ymens gy e those in
which two or nore olefin nononmers are interpolynerized according to

wel | - known con- verPracwds @ilcedures to form pol yal kenes hawg,yg units

Wi thin their structure derived f*rom each of said two or nore olefin
mononers. Thus, thdluldatiG-2&ded i ncl ude binary copol yner §9.t7& pol yners,
tetrapol ynmers, and 40 the like. The pol yal kenes from which the substituent
groups are d'érlv"éd'at'l‘e often referred to as polyolefin(s). The olefin

nmononers from \é{u ch t ol yal keneé are der,ived are_polynerizable olefin

mononers chara V&n€°5P“|JrﬂFé°9t FPPEREcal |y
unsaturated gr < ol efini c nononers
such d& ethyl e%&rﬁ tiopylaéi'r}g%l )brtftc’ﬁgltbhié'og&pgﬁgg&aﬁ& L& Bgt’ene or

pol yol efini c nmonomers (usually di ol efi ni c nononers) such as 1, 3- but adi ene

and 'SOF”E  olls 3 for Td“e%ﬁ.‘r? nbé?mSFQ %HFe oiftlaSe ¢ gei?c%w@&k& 2 &
term nal 3&%.;.5".5%3 bagésts rtof s st et Fify 1ol
tzb” gal Wsddsit yenB %GP&I §fol'rmla%ﬁlp sed 2 éo'ﬂcen-
m)norrer S éH’ d?@reme?ér%ﬂgm i¥e s Swith 'SRE 513663 hbdviePindn 'ishﬁb frea bateWCE P2 F & indlist
gm(%urn [ er dsh whRIBONisaSkitP Sradbs @8, 108 150220, B3tFand Qb0 EHe férMastion 1Wi88Y it B oAHoBIMatiRloET | N
ONEr'S $64%, GithotrRtled dil3RIIIRGNEATRtIesst 0iaby dePbisifier Xty QTR bsdy ebckéimiaficdninavisal
ol efi ns t cosifyimidxinfpropst) ifidekite@nes whi ch are interpolyners. Wien a particul ar
pol y- asreri zabl e ol efin nononer can be classified as both a terminal olefin
and an i nEXaMPREeS®l efin, it is usually cate- gorized as a ternm nal ol efin.
An exanpl e of such a nonomer is 1,3-pentadiene (i.e., piperylene). Wile
t he pol yal ké&heeocedupnef\Ekample GSliscrepaated excent that the susdpimide fs bpriorated syerinimide. acyl at i ng
agents are derived gen- erally are hydrocarbon pol yal kenes, they can
cont ai%h r@ﬂﬂﬂtﬁﬁbcar bon groups such as | oweral koxy, |oweral kyl 30 EP O
428 393 Bl rrerca r ox mer.capt o, oxo, nitro, hal o, ano,
car boal kox parg! ad" E;ﬂﬁg"r%‘h'sd'l“’ﬁ fon |s§°rmg<uanbrepd'v%heaﬁhasﬁ‘ewmgﬂ@m%
al kyl gro'ﬁ RO PPRSTBY t o about 7 carbon atoms), al kanoyl oxy 10 ~ (or
carbala oxy, i.e., [err] 15 where "alkyl" is usually lower alkyl), and the
|'i ke, "provided the non-hydrocarbon substituents do not substan- tially
interfere with forneeindmidre substituted succinic acid akyi2&ing agents.
When present, such/g 5:’8 grocarbon roups normalfla/ wi |l not contribute
mor e 't han about 109 ﬁ?'ry e Peo?a%ﬁe° Reraneigacid the pold-0%0 al kenes.
Si nce g he pol yal ken n such.non-hydrocarbon substituents, it is
pparent that the o?£§é§ %Dﬁ%irers from whi ch the pol yal keneB &% made can
al'so contain such sgpapi $8ents. Normal |y, however, as a matqtqe(r of
practicality and expense, the ol efin nononmers and the polya e4nes used are
free from non-hydro- carbon groups, except chloro groups which usually
facili4¢ate the formation of the substituted succinic acylating agents. 25
Al t hough t he=peolyatrkenes may i nclude aromati c groups (especially phenyl
groups and | ower al kyl- and-or | ower al koxy-substituted phenyl groups such

as p-tert - butyl HHRFOPrietREY cgear | plkhtaddifioe £ crmil atsion wommer-

50 cially available from Elco Corporation.

Gear oils are formed by blending the concentrate in mineral oil base stocks, synthetic base stocks, and com-
binations of mineral oil and synthetic oil base stocks. For automotive use, with SAE straight grades of 75 or

55  lower or SAE cross grades having a light viscosity end of 75W or lower, the formulation is used at a concen-
tration of 12.12%. For automotive use, with SAE grades heavier than 75, the treat rate is 8.08%. For industrial
use with ISO viscosity grades 68, 100, 150, 220, 320 and 460, the formulation is used at a concentration of
3.15%, and the finished oil should contain at least 0.3% demulsifier. Any such base stocks may contain a vis-
cosity index improver, if desired.
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be obtai med from polynerizable cyclic olefins or cycloaliphatic
substi tut ed- pol yneri zabl e acyclic gpehessgspit he pol yal kenes usually will be
free fromsuch groups. Neverthel ess, pol yaI kenes derived frominterpol yners

of both 1,%;@1‘{&?@ and styrenes such as 1, 3-but adi ene and styrene

or4-tert- rene are exceptions to this 30 general i zati on.

Simlarly, thg f4Ehidlr beft that 8 sURBhIMRL I DBSRated scciinidiar €d can
cont ai 1y bot hegdrer &Hﬁ&énﬁnﬂﬁiﬁus si.eaﬁ}a% ﬁ,&ém@%ﬁda&?@m& v bBHETB B lim-

al i phat'i ¢ jhuslsrQssahtaieliRMbis abg6S Ermatidn®R tie' PaPgBsr fEBY. Tils BEhvalVes pRathg Pldmble 6f
groups ar egeprigdkigintif&hdafdl gdbP Boxinwhizh RRBpir Béhrédh&a febtD8dring atb Ebraih et b prodetermined

acyl ati ng 15q#ethepreddndelor £4bpper taalyst. RécOiInG @ tIRItst fR6ediite, KiRIedipenbtureintha test libAcant ed
f r om honopomyinteined <A BE5°F (1625°BPWhilaBubsling 10.3{garh(i.nNicth) dngitkhogh di ith@gear boxgor ates t O
akoyt 8o cadubstien a3 50 haatsaf@ntimmowtoparstpeci al |y from 2 to 4 carbon atoms. Wile

I nter pol ynmer Bavirfy deserilvad thel basid cohgepts ofhiginvesticn| dttgntion eifl aow bedocuser upon dethilsigoncern-

opt i onal | yingtheadditive ingredigntst 0 about 40% of pol ymerunits derived from I nternal
olefins of up to about 8 carbon atons are also preferred. The nost
preferred $ampgeetdBnes are pol ypropyl enes and pol yi sobut enes. Speci fi c
exanpl €% of term nal and |nternal oI ef| n mononers whi ch can be used

prepare t he ng"a& B HY @FActcs ﬂfaﬂ"s '%’F‘?" 3¢ pypgfyced by ’ea"t'“g at

| dqu ‘H‘e “"f °§{"H (2) amine Ygﬁgcon ary aminoy
R T@ o T et B
lallo?:t Fll%\
d'frd

f p i stltute% u ll'll acylatin
2-pent gpe, o %iggﬁ% o) -nstghe g &a"e
ropyl éne-
E Sp%ut adljfﬁi k;‘zs nta ene -bgen%ﬁg%CﬁQ fva enta | ene; |so Irneﬂ#')e

1,'5¢hexadi en?@rth’e mmﬁslgventi%“ttmrﬁﬁﬂefoﬁhm Mén‘easda‘ﬁmrﬁﬁﬁthe substituted succinic

4- cycl ohexgéliathg Qb%?”@@eter%ﬂd%@ﬂ}@é“ﬁerm@atﬁﬁ&lﬁ&lﬁbtog Ry IR treTRinka¢ Weskrite® H &8 Sat. oY I -
ene; 2.4- mmhﬁﬁm{wmmhndwnwhbamﬂmnew nyl acetate; allyl alcohol;

1- met hyl - Vi nyhusARENubsttted Sscsiib lafingiahents ardithosb wHich carctioichdrastefized BRI presence with-
met hacr yl &b their shiubtyre oftive grbupe bindietiesa Ti firaegrbupl or moiety Is a lkubistinient grévp dérivedsieom d poly-
hydr ocar baatkepe Tyeryelyalkeng tadyh ehichibiecokstiated groups amfdenvedid ctaradtedded byrendin (Iwrtleragar bon
nonomner s, agheoleaiariveight) value bfiflam 50010 116,009, snderefiemably in fhe ranger df from 7 te5.000d .

Speci f i3%¢ exaffilyd second gropnir yelekyds-the suceinit group, porbyRrherasiérizedhy thestrugiirat enes,

et hyl ene- propyl ene copol yners, styrene-isobutene copol yners,

i sobut ene- 1, 3- but adi ene d@ppol yners, @ropene-isoprene copol yners, isobu- 50
t ene- chl or oprene copol yndks, |i sotlut effe- 4- met hyl - st yrene copol yners,

copol yners of 1-hexer®e i@ tr €3 I¢ex— Cad'l ¥le, copol FarmulafIi-octene with
1- hexerfg, copol ynmers of 1- hedten wi th 1-pentene, copol yners of 3-me-
thyl -1-butene with 1 octene, copol yners of 3, 3-dinethyl-1-pentene with

1-hexene, ghly >@arn9 Em%rdkff%%ﬁ rode@JL‘?teas?{ oPXdnd 21 u%ﬂ&hfk%% béic

specific Dk Econ L4y e?@ , 4t 15dlst tb
wei ght ) ofeﬁ E\ i:eéﬁﬁst . ﬁaxm E% ot wnemdestoﬁm ottt ey
ggygut ene aited lﬂwﬁf st GeRbtinG MBERICORPAARYR; antl SihBYWeS ﬁﬁ&.oﬁs‘

of lscuatatoamnﬂefnau BarBSiyife acnaa@uh@r@em% enfication HAY RaHBamibAtbPRLIERY ardéon80%
of i sobut ediRred) foripurpbdis offthid infsntidnEdcomvantiond) Yeyiitionlredetidnene; copol yner of 80% of
1- hexene andTmiIX and/ol X ysuiain OH, t@-hyaiedcyrbyr-OM* whEBMO fepiescnibiohe Squivaleiitlof iMetalf
cycl ohex enemnmnidm8Péntiie cation pHL 1O, -Broand togethar] X/and X' cah be30%60xs taforimtheambydridel TR0 %
of propyl esecificAdeptifipbfany X or 6 grawroshich fs notiny af theeatews ianat criticad sqiorigyas doireseacraives
obt ai ned npt greventiie remainingaroup fror@4ntering intreacylation regetionshavi ng a but ene content of
35 to 75 per B@f?tabwy‘%egmﬂ"%efe@ﬁchSs@ﬁmtéﬂbmw fungtionspof RFUFDIT IRYP eaprenient
of 30 to due pwlatienea using a Lewis acid catal yst such as al um num
trichl 8ide Bpethesns ?'PN’Q%%"P“’S I e Sroigse pol ybut enes contain predoni nantly
(greaterthan about 80% of the total repeating units) of repeating units of
the configuration 5 [err] In preparing polyal kenes, conventional techniques
known to those skilled in the art |nc ude‘lzswtably con-

% I

of Formula | forms a carbon-to-carbon bond with a carbon atom in the substituent group. While other such
unsatisfied valence may be satisfied by a similar bond with the same or different substituent group, all but the



trolling polynerization tenperatures, regulating the anount and type of
pol ynmerisation initiator and/ or c&pPal428893B1S5 enpl oyi ng chain term nating
groups in the polynerization procedure, and the |like. Oher conventional

techni - qySPonadadh vaisncs i skHily Stlstlel %IWJ Béh aigdguum stripping) a very light
i

end and/r owhde.tcb.meb.—xuaaroftﬁeamam nh normgo&weg.tbnmtﬁ&rwnara wei ght
pol yal kene to produce | ower nol ecul ar melght pol yal kenes can al so be used.

In preparing the substituted succinic acylating agents, one or nore of the
above- descri bed pol yal kenes i% react ed with one or nore maleic orfumaric
acidic reactants of th enerIl rmula 20 [err] 25 wherein X and X are as
defi ned herei nbefore. fer I"- e maleic and_funaric_reactants wll be
one or nore conpounds resQ:ondl g to the f or NP Pf’é IV\/nerel n Rand R
age, astprevi ously defi nec her"er n. Ordinarily the maleic or fumaric
reactants will be maleic 35 gacid, fumaric acid, maleic anhydride, or a

m xture of two or nore of these. The mal elc reactants are usuaIIy preferred
over the furrarlc reac ant s beca se |Iy ava

and ar e E“‘ 83' a?'li so'f;é'? '°‘”e’e
deriva i V a tcul u ?nc t a no ut ﬁt S
The nost ﬁ'P%% §e§ | o é ﬁ’qﬁ ‘éj & ?%? (99 9?& '5? é ‘h&'?&? "Zfe

m xtures 0 Ups nown procedures can be used to
produce the substrtuted succrnrc acyIatrng agents For conveni ence and
brevi ty, V\hentheterm leic reactant” isQused hereafter the termis
generic to the I eaCdef, co&gspondl ng o rrrul as |V and V above including
m xt ures of such relacta e proced Bepa t h ubstituted
\ut’cr ni c acyl ating @ge.nt@_ré.lr | ust rat .1 ,part by - step
procedure descri bed S. Pat. 9, 66 It involves first

chl oriaati ng t he pol yal Iaane unti | there S on average of at |east about one
chloro group for each nol ecular weight (i.e., each M) of polyal kene.

Chlor- 45 ination invofAyes nerely contacti(Bg the polyal kene with chlorine
gas until the desired anpunt of chlorine is in- corporated into the

chl ori nated pol yal kene. Chlorination is generally carried out at a

t enper¥t uF'é“‘B’F“ “' )?’U KB, Frp d“°‘!°f‘°fGEE°F“F@ s“°%l""éﬁ°¥'6‘@ﬁﬁgeﬂ§wh?5@"WS@&"'F'ﬁQ’P‘Wé

chl ori nat F’SH‘E @“t' ?:;L ol "Vcﬂ"l' '6'%;’? ’;gq

hi r
AR oo i “f%rs'%*%ﬁggwgﬁg "r@m% r"es' 'ﬁ%%:i%gab pafRene
W th tge m”" ,%e.te% fh W E’aiu%t .Ev%d Eﬁn ory.&’ﬂsg& of
eri) To b L eT.za oy rr&mre Sl S fo ﬁmﬁm L ant
| h il
may be reoar.&e hradurdi pdﬁk&gbm gtg ﬁﬁﬂarm.natﬁ etV sl

to the Mimyaloidfin .qtnornb@ rrn& EHe Rbilét Sddd Ml .Aéﬁ‘yraepor yHRNEBblymeis, Btrfofyite era%arl C
eXCeSSwOT tHkeTHo poljaikehasHomGihith B sutis@iGent rolips 48 WBHvEd arslofdAlrdlerfedtd 43 paljolekin@). | |
an_javerage qhe &financhbrdis MixOwHich @dPolfditeRésard et aRQblyrisz4tld dietin fondaf ne

I ST I nt r odteazad bglthe pregentd o ol tr Mbrie Bthyleridallyaunedyratbd\groupb fle., >CHOK) thit i) thepare moid-€  Of
mal ei c r eclefiniemioncers susinat etipytene, pbyiene) iebutshe, ddobutene entl ¢-dctereloy srlyioiefirde monomers
Accor di ng{usyally dielefiniginiononagis) sieh @ 1,8-hutedienp endigdpteseie t 0 nal ei ¢ reactant may be
referr€d to Thoseto@flmmomeeqm usgdlig pelynerizablecerminakdlefing: thabistinfing¢haanterized hythe d
pol yal kenerespaeep thejs sirughurech thegrup a8TfdiadHowgver. dolymerizahie intaingllefin Mprpmgrsisharet e
aver age ni#fiasd Py tie PrepAngs Wihiythelisbugue AidherePe of chl ori nated pol yal kene. The
equi val entwei ghtof a maleic reactant is its nolecular weight. Thus, the
ratio of chlorinated polyal kene {o ngleiq reagtant will nornally be such as
to pro@r ded about 32 EP 0 428 8948 8% gne eq«i val ent of nml eic reactant
for each nole of chlorinated pol#al kene up to\about one equival ent of

mal ei ¢

can also be used to form the polyalkenes. When Internal olefin monomers are employed, they normally will

55 be employed with terminal olefins to produce polyalkenes which are interpolymers. When a particular poly-

merizable olefin monomer can be classified as both a terminal olefin and an internal olefin, it is usually cate-
gorized as a terminal olefin. An example of such a monomer is 1,3-pentadiene (i.e., piperylene).

While the polyalkenes from which the substituent groups of the succinic acylating agents are derived gen-

erally are hydrocarbon polyalkenes, they can contain non-hydrocarbon groups such as lower alkoxy, lower alkyl
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reactant .for each equival ent of chlorinated pol yal kene wth the
understanding that it is nornally Ere#28398B1t0 provi de an excess of maleic
reactant; forexanple, an excess of 5% to 25% bywei ght. Unreacted excess
el i C 5  1d el iy Rbredbf, Slo! AR, iapilchbueRAcd,| on product, usually
under vacuun1 or reacted during a further stage of the process as expl ai ned
bel ow. The resulting polyal kenyl -sybstituted succinic acylating agent is,
optiong ly, again chlorinated if t e desired nunber of succinic groups are
not present in the product. If theed g prg , at the time of this
subsequent chlorination, any excess naleic reactant fromthe second step,
the excess wll react as additional chlorine is 10 introduced during the
s ubsequentwhete|"gky" isasualiyiowdDakybmainelean aliliciraup conteiningsib toiabout Teartion atomé) salkanoyloxy

i Rt r-odue edomtamalkaxy.dad/ or subsequent to the additional chlorination step.
Thi's technique can be repeated until the total number of succinic groups
per equival ent wei ght of substituent grogips reaches the desired | evel.

Anot her procedure for preparing substituled succinic acid acyl ati ng agents
utilizes a process described in BlEYlpat€C -N® =3, 912,764 and U. K. Pat. No.
1, 440, 299. Accordlng to that process t he polyalkene and the maleic 15

reactant age fi F Rié Pthb G, ArdVdh hSAGH- Lutidl &?&a %LM j on
|su OW U o S
procedur e. “a'W\ l’? it @ rﬁ @si.ﬁ.e@s ﬁeaa&a b M;.@ﬁ st on-hy-
introduce 6 thidh SYERE 0% i.t%ﬂhe golyd
unr eact,; eéﬂ(ena §ihde tﬁee Iﬂ&”e%an &faﬁmrs hHan-htirdcBBordbsiibrts, iths apphrbnt aofhe BRefir?
nol es Of I'RdnBinérs wémﬁ@po%ﬁedd@ﬂslmh& daffisd Rntaid Siich SibsHtibints A Rall HoReveF, as a
ol ef i N POl yieF of phactRality dhaleyiihdeRINS olefli¥Roridinbre Gid tAb [§afalkbried DsedtaRiTres Srord AEHkYEE D
at™t enper adatbbrgrodk, ekéhf chiolo@rolify which usildliyifititatel\Re foratinioNtee SbstRAiGLIGBIcALRGRy A
tenperaturgem$. [err] to [err] is enployed. 20 O her known processes
for prepari ngitlobgh tba gotyblkdnas may isdude aromatic groypsgéspentallyghend groups endlaher blky and-/or
one- st ep power alkeg-sutdtisted pHeayl gionpslsudh. asfetert-butidshenyd aRtildyclddliphaticngios 8®h a5 BJuld
Basi cal | y, betohfaweirarcrmlygetizable bxclicolefine praydlonliphatio subatityled-polymeripableasydiedlefisndheand
t he mal ei crolydlkanesvauallywillheifree fidre:sysh g Neyarthelgae) pplyalirenes flerived from intarpolymers of -
i nt ot he ibethfs3diengagnd styrengs sych a54 §Dutagjensiandstyrene opdrier toutybrieneaee exgeptians s
agi t at i%n, gemw'iz%ﬂowﬁwﬁa Fheﬁg &m?'@n'a@ g whigh the p%h(‘#"é%@”a?&ﬂﬁ"fd f’ét"?‘]‘a'n %05“ ar-

Usual Iy, vﬂ'i@f""ea I‘f@" suffl CI ent | fI ui d at
there is no "’( © '9 " aiem | lpat'cﬁ P‘;Pfﬁ
i quid sol‘(??cﬂ p’?pﬁ"'f ar ent

ag ?f
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critical adckdinydbeontentionBitwdil J&uy drizatioh @bhnRiliestintRid&dthyink; PRopyléraet-buldng; 230Ul d
be abous ttb@ BEUHRNE 3-pleltbnef Ahékekd; 1h6PIéneIUtEAB; istbutérial Dpénte, 1ohekdil; TRYpleRE 10f

t e ;r eact i getdne; Whbridné; 1etens; mdmeﬁet pispylertitetranier; disbisutylene; isdktP&d rinieh @,2/batadieref
conmsunpt i o1B-butdilens;i 1B péntadidug | 1B pbntations; tIxepentadierie; Gsoprehes t 1,5-kaxadidne; 2-clibrb-a/3-
advant a- atadiend; @-methyl-Bheptens; ddtyaohaitybtybutenecs-peiiieng 4alers; aBnibmethyilipentgneegtyur e,
i n order tenejdedichlotostyrenes digifyltwhtepe; ving acatates alyltalsolroh 1imethylevinylacelate; aerylonitrile; ethyl
utili zas i casryla@pmethyl metfinerylate;ethylyinyitethep andonatirybvinyt ketohe. Ofthesecthe bydrocarbon polymerh e
one-step p:abbmomms prgfeeredsand of these dyrisesarkey reonogere, thestermingl elef[naonpmersTarg gar- t he
m ni mum téﬁ'ﬂ%’iymﬁ’@dat whi ch the cglpé)cess is normally carried out is in the

nei gh- bor hoSepcis e E‘P'P °f P?'YPé“ F'i’P'XH“E’"?sa \geqegorqgglmcp IeEneen
[err] and E‘@?"P 's°b byfene-d,d- bgﬁa?r‘?v‘*afgpﬂw@ﬁ? rppengs(s obye
'l?'aﬂh yrege ?’% ; ° ’ H'"i
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degradat i gLt "ten ng
ene

. |

ni gh tempdga qbufaﬂp S waibiFor By Betpol

react agd téﬁdq o%hloﬂﬁrehé te?&&fyﬁ tﬁ 51'1% biterlevit E% en 'Eﬁwd% F'-%e Qe ymer
chl or i nef aj 6 br igBtene With smcaeﬁ@ﬁetﬁaﬁmofheocseﬁ@e&pa%aﬂoesb% R4 RekeRSard2DABEL -
Mor eover, {.KupteRd; Bppolyfrel of 0658 SOEEButese vilhi 28 6f cftlofiékefe and 3% prdpylee;lafd copolymer of
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40 - Sul fur scavengers - This class of additives incl
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50 Clalms

~ 1. An additive concentrate for a gear oil which concentrate comprises at least one phosphorus-containing
component, at least one sulfur-containing component and at least one nitrogen-containing component in

amounts such that the weight ratio of sulfur to phosphorus is 5:1 to 40:1 and the weight ratio of nitrogen

55 to phosphorus is 0.05:1 to 2:1 and also

(i) at least one carboxylic derivative composition produced by reacting at least one substituted succinic

acylating agent having a substituent group derived from polyalkene having an Mn value of 500 to 10,000

with at least one reactant selected from (a) an amine having at least one primary or secondary amino

group in the molecule so that formation of imide linkage occurs, (b) an alcchol and (c) a reactive metal
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such that the weight ratio of sulfur to phosphorus is "{IIHMIJ Elj!” he

wei ght ratio of nitrogen to phos- pPos2sse3B10.05:1 tb
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i st mt m$desgeared wich agptains ey pdditiveomalement insluding At jeast one phosphorus-containing compo-
H2N( CH2) n( NH("@F! H?WE"WH’P" ipjng FP"!!’°'Eﬂ"§a"QatLﬁ%F°Fﬁ nifrogenccontgining gompanient in amounts
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ei ner I%ngkets[a'i?@ tEx0agH ﬁTyt°e claes 2kt r at nach Anspruch 2
oder 3, in dem m ndestens em SUCCI nimd ein boriertes Succininid odereine 36
M schung ' n Succinimden Ist. 5. Konzentrat nach ei nem
der Anspri ?:‘E",i 'PQ'E p%%l‘% das auch ein Trihydrocarbyl dithi ophosphat unfaat. 5

6. Cetrj ebﬁolAddﬂ@ﬁon%m i elbBAtnaerd iNbcsehd dhh oHEBhcthditigh Rthiohdmd MiRdsstihs at
nach einem dejine\Y@iwafefitt % KB pANBtPind i Re st Bifd stickétofrhéhig KahiRAéntd 1AEdthéN MdnbaH: N
5, in dem dasgaf\dsl ddwichieurraRs VonSchvbfel ku FHosphSr B E bisg 401 H QY a8 Bewickidverhaifnis von
Gewi cht s- pr cstisiatoffizi) PRUsphof 8,08 1R 1 petligtl Bawie hung ei ngear bei tat ist. 8.
Cetri ebeol , dagi)mindestddsiéihe Carboindderivatiagmimensetiung; die ddch UmsbézangNion ehdéstens einénn e
phosphqp hal ti geubkitisqrBarisieinsaureaciie urgsmitial imiteinarabyRdiyalkibreshit eigpen MW vaarsebisind
ndest ens ei né0.800iabgeisltetéri Substituegendiunpp oiitanindesténs eeh auso(a)aineiviAmiremit mikdestensia s
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n ndest4ens si nveRiPhieH mit GQ"F")“’“EMF'F’P" Bﬂiﬂﬁ‘é’f‘“&'%?ﬁm“{eﬂ?) 95|°§ze¥99134?" ’(ﬁcli'ﬁ“aﬁﬂeé in

beljebiger Rejhenfolg
el nem der AnSpFl‘lI rglrr?geszer:? e!mg Ar?llln:(ﬁigm stens einer langkett gen (%alq gg)rk/loncl:)\)-eo\{le yea%on ure.

2. Konzentrat nach Anspruch 1, bei dem die Carboxylderivatzusammensetzung (i) haupts&chlich oder ganz
50 aus mindestens einem Succinimid besteht, das durch die Umsetzung von mindestens einer Alkenylbern-
steinséure oder einem -anhydrid gebildet wird, in dem die Alkenylgruppe aus Polyalken mit einem Mn-
Wert von 750 bis 5.000 abgeleitet ist, mit mindestens einem Alkylenpolyamin der Formel
HaN(CHR)n(NH(CH2)o)mNHz,
in der n 2 bis 3 und m 0 bis 10 ist.

3. Konzentrat nach Anspruch 1 oder 2, in dem mindestens ein Aminsalz (ji) ein Alkylaminsalz einer
langkettigen Monocarbons#ure und/oder ein Alkylaminsalz einer langkettigen Dicarbonsé&ure enthlt.

4. Konzentrat nach Anspruch 2 oder 3, in dem mindestens ein Succinimid ein boriertes Succinimid oder eine
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20 1. Comcentre d' additifs destin6é a une hUIIe pour engr concentr6
qui conprend au nDi NS un conpo- SaEPoXAEIEBANENt du phos uﬁ"mmﬂmg
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a~une val eur ¢ engnt "fJ ?ﬁgnpo sduso H i o E

| equel I's selsy 4@51139&92 3poﬁ¥ﬁ‘ ds%g ﬂgﬂed’ phro%%tﬁﬁ % ?
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suivant |a revesld @ad bdhvec ddlinohs ukl 8dkss rbRE4HA Icﬁd?si Sritve ¢) hd ﬁ'ep%am"au ﬁHnm ns

un repr esent angroups miidipriaREou tettnakire B4HEleh MBISGHS, RdQMiaRlA bt her TRk AIAIR inflf, (b) un
succi ni.m des caovblienerunaétaD@actif ouTin cdniposadainistal ﬁhﬁt:f/ﬁl?éacﬁon H@&uﬂ&?&l&%qb@ qttS
revendfat i onscohqués de (anpc) avenijagennel: led spehts aoylants suskiniqles subbRGee s6iAt coRtiuite simul-
t ri hydr ocar byl teném@nt okiguccessipement dangunandig eelcormoegty enant une huil e de base
appropri 6e et Baueonewseldemie dialtidilsusackiemoansarbéxyligeoupiptatorigue atbague chaine
revendi cat i ons(efpﬁ;é:%dent es 7. HUI | e pour engrenages suivant |a
revendhsca | og,

uils 'f q@elle | e concentr6 d additifs
est incor por aien °Bé gslfqugll 'g'g edgndqqmqa@o quest
engr enages, .
conposant Coﬂr‘i ale tdedédzoé@b %%gg;cc‘ Il%:e ont@ %ﬁé&j‘ﬂ ¥ ﬁm
soufre et au noins un corrposant C

et 393 B13
I 11114 i danslaquelangﬁndvaﬁ@ﬁa@é%rbtﬂ gHie T)OQI es que 1B rapport en poids
dy, soufre au phosphors ait une val elr 5:1 1 et que le rapport en
pol ds de I8 azmcsntnalsumdntjsphm&atanuoumaansadqmlreséelaﬁurﬁﬁi) dyafit ad mbins & r8frésefidntaU
Moi Ns une cofqwsnd ursel dalkylaningdisacidé menochehokyliGuedidin umchidinecpt/ou udisel ddlkylamhinsd’ud N
sel d'am ne eqlqe)diwnb@gliqueelonmwm@ants (i) 5 et (ii) 6tant tels quo

defini € dins une ue) con%;e des revendications | A 4. 10
Concentré suivant la revendication 2 ou 3, dans lequel le succinimide ayant au moins un représentant est

un succinimide combiné au bore ou un mélange de succinimides combinés au bore.

5. Concentré suivant I'une quelconque des revendications 1 & 4, qui comprend aussiun dithiophosphate de
50 trihydrocarbyle.

6. Huile pour engrenages, comprenant une huile de base appropriée et un concentré d’additifs suivant I'une
guelconque des revendications précédentes.

7. Huile pour engrenages suivant la revendication 5, dans I'huile de base de laquelle le concentré d’additifs

55 est incorporé & une concentration de 1 & 15 % en poids.

8. Huile pour engrenages, qui contient un complément d*additifs renfermant au moins un composant conte-
nant du phosphore, au moins un composant contenant du soufre et au moins un composant contenant
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de I'azote en quantités telles que le rapport en poids du soufre au phosphore ait une valeur de 5:1 & 40:1
et que le rapport en poids de I'azote au phosphore ait une valeur de 0,05:1 & 2:1, ainsi qu'au moins une
composition (i) & base d’un dérivé carboxylique et au moins un sel d’amine (ii), les deux composants ()]
et (ii) étant tels que définis dans I'une quelconque des revendications 1 a 4.
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