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FR-A-1 559 643 discloses lubricating oil additives obtained by Mannich condensation of a polyalkylene
polyamine with phenol and formaldehyde, followed by conversion of the product into an imide by reaction
s0 with an alkenyl succinic anhydride.
The present invention provides a novel method for producing an additive which improves the disper-
sancy and viton seal compatibility of a lubricating oil.
The present invention therefore provides a method for preparing a dispersant for a lubricating oil
composition said dispersant being adapted to constitute a minor proportion of said composition, which
85 method comprises:
a) reacting a polyamine having the formula given below with an alkyenyl succinic acid anhydride to form
a bis-alkenyl succinimids;
b) acylating said bis-alkeny! succinimide to form a partially acylated bis-alkeny| succinimide;
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propylenediamine (PDA)
diethylenetriamine (DETA)
_. triethylenetetriamine (TETA)
\_/ tetraethylenepentamine (TEPA)

pentasthylenehexamine (PEHA)

The preferred amine may be tetraethylenepentamine.

The aldehyde which may be employed may include those preferably characterized by the formula

45 R2CHO.

In the above compound, R2 may be hydrogen or a hydrocarbon group selected from alkyl, aralkyl,
cycloalkyl, aryl, alkaryl, alkenyl, and alkynyl including such radicals when inertly substituted. When R? is
alkyl, it may typically be methyl, ethyl, n-propyl, iso-propyl, n-butyl, i-butyl, sec-butyl, amyl, octyl, decyl or
octadecy!.

50 When R2 is aralkyl, it may typically be benzyl or beta-phenylethyl. When R? is cycloalkyl, it may
typically be cyclohexyl, cycloheptyl, cyclooctyl 2-methylcyclo-heptyl, 3-butylcyclohexyl or 3-methyl-
cyclohexyl. When R2 is aryl, it may typically be phenyl or naphthyl. When R? is alkaryl, it may typically be
tolyl or xylyl. When R? is alkenyl, it may typically be vinyl, allyl or 1-butenyl. When R2 is alkynyl, it may
typically be ethynyl, propynyl or butynyl. R? may inertly substituted i.e. it may bear a non-reactive

s5 substituted such as alkyl, aryl, cycloalkyl, ether, halogen or nitro. Typically inertly substituted R groups may
include 3-chloropropyl, 2-ethoxysthyl, carboethyoxymethyl, 4-methyl cyclohexyl, p-chlorophenyl, p-chlor-
benzyl or 3-chioro-5-methylphenyl. The preferrad R2 groups may be lower alkyl, i.e. C1-Cio alkyl, groups
including eg methyl, ethyl, n-propyl, i-propyl, butyls, amyls, hexyls, octyls or decyls. R2 may preferably be
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When R;is aralkyl, it may typically be benzyl- or beta-phenylethyl. Wen R
+is cycloalkyl, it may typicall gphmabaiexyl . cycloheptyl, cyclooctyl,
2-met hyl cycl o- heptyl, 3-butyl cycl ohexyl or 3-nethyl- cyclohexyl. Wen R is
aryl, it may typically be phenyl or naphthyl. Wen R is alkaryl, it may
typi cakydiegdme tolyl or xylyl. When R is alkenyl, it may typically be vinyl,
al |yl or TypidaLdidshydes whittemaybe engplogéckrpayihclude thosediste@ BolowpiTebie Iy be et hynyl ,
propynyl or butynyl. R may be inertly substituted i.e. it may bear a
non-reactive subsitutent such as al@tENaryl, cycl oal kyl, ether, hal ogen or
nitrio. Typically inertly substituted R groups nmay incl ude 3- chI or opropyl,
2-ethoxyet hyl , carboet hoxynet hyl , fomadeb¥do)  cycl ohexyl, p-chl orophenyl, p-
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oct¥d, decyl or oct adecyl 50 pWTB'rf‘RZ is aralkyl, it may typically be
benzyl or beta-phenyl ethyl. Wer f% °'"°§‘_P%¥cyoal kyl, it may typically be
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subsgitut ed R groups may incl ude 3-chl oropropyl, 2-ethoxyethyl,

car boet hyoxynet hyl , 4-nmet hyl - cycl ohexyl , g-chl orophenyl, p-chlor- benzyl or
3-chl oro-5-met hyl phenyl . The preferyed [eXr] groups may be |ower alkyl,
i.e. [err] alkyl, groups includi H@ g net ethyl, n-propyl, i-propyl,
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A | B,C

C
2 d
O
45 In the above formula, R may be a residue (containing residual unsaturation) from a polyolefin which was

reacted with maleic acid anhydride to form the alkenyl succinic acid anhydride. R may have a molecular
weight M, ranging from 500 to 2000, preferably 1000 to 1300, and more preferably about 1300.
The Mannich phenol coupled acylamide bis-alkenyl succinimide is prepared in one embodiment by the
following sequence of steps in a single flask preparation as shown below in Scheme I. The first step of the
s6 reaction sequence involves reacting a polyethyleneamine with an alkenyl succinic acid anhydride (ASAA),
respectively, in a 1:2 molar ratio to form the bis-alkenyl succinimide (A) intermediate. To this intermediate
{A) is added enough glycolic acid to acylate all of the free basic amines except for one or one equivalent
amine to form the partially glycolated bis-alkenyl succinimide (B). To this succinimide (B) is added an
excess of paraformaldehyde to form the Mannich base of the glycolated bis-alkenyl succinimide (C).
ss Immediately after the addition of formaldehyde (3 min) is added one half of an equivalent of phenol relative
to the polyethylenediamine, or any other phenolic compound capable of reacting therewith to give the
derived product of Mannich phenol coupled glycamide bis-alkenyl succinimide (D).
The product so0 obtained may be a 50-80, say 50 wt.% solution of the desired additive in inert diluent;
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(A) is added enough glycolic acid to acylate all of the free basic anines
* except for one or one equival eigp gsdgAeE formthe partially glycol ated
bi s-al kenyl succinimde (B). To this succinimde (B) is added an excess of
par af or mal dehyde to formthe Mannich base of the glycol ated bis-al kenyl
succinimde (C. 55 | medi at elgpupiik ef (cbatfefda)i on of formal dehyde (3 mn)
I s added one half of an equjvalfent of phenol relative to the
polyethylenedianine, or any_ ot her phenolic conmpound capable of reacting
theremﬁth to give « A H ch phenol coupl ed gl ycam de
i s-’al kenyl suBgi ni ned - may be a 50-80, say 50
\@%solutlon of R | Ruent; 4 EP 0 270 710
Bl and preferably i 1] SCHEME | Al kenyl Succinic
(x is an integer of % to 6)
(polyet hyl eneam ne) 15 '
d ycol atet—56—->~
bi s- al kenyl -succi - ni mde 55
[err] 10 OH

15 O\ 0

. N
R 'x ?»R Mannich Phenol
Coupled

20 (D) bis~alkenyl-succi-
Y nimide

id Anfydri 8e
QAL [ * 20 Bis-al kenyl 25 30 ~40 45

) 270 710 B1 SCHEME | (continued)

The preferred acylating agents which are carboxylic acids may be glycolic acid; oxalic acid; lactic acid;

25 2-hydroxymethyl propionic acid, or 2,2-bis(hydroxymethyl) propionic acid. The most preferred is glycolic
acid.

Acylation may be effected preferably by -addition of the acylating agent (e.g., glycolic acid or oxalic
acid) to the reaction product of the polyethyleneamine and the succinic acid anhydride.

Acylation is preferably effected by adding the acylating agent (typically oxalic acid or glycolic acid) in

30 an amount of 0.5 to 3.0 squivalents per mole of active amine employed.

For example, when tetrasthylenepentamine (TEPA) is employed, thers are 1.7 equivalents of glycolic
acid added. Similarly, when triethylenetetramine (TETA) is used, about 0.7 equivalent of glycolic acid is
added; and when pentaethylenehexamine (PEHA) is employed, about 2.7 equivalents of glycolic acid are
added to the reaction. _

35 During acylation, the carboxyl group of the acylating agent bonds to a nitrogen atom to form an amide.
Acylation is carried out at 100°C - 180°C, say 160°C for 2 - 24 hours, say 8 hours preferably in the
presence of an excess of inert diluent-solvent.

The partially acylated product may in one of its embodiments be represented by the formula

LOH o

so0 wherein R is polyisobutylene.

The invention will now be described by way of illustration only in the following Examples.

In order to illustrate the effectiveness of the present compounds, i.e., coupled glycolated succinimides,
as dispersants with viton seal compatibility, there are several tests to which the present succinimides have
been subjected. These tests include the Bench VC and VD Tests, the Bench Sequence VD Test, the

56 Caterpillar I-G2 Engine Test, and the Daimler - Benz Viton Compatibility Test. These tests are described
below in more detail as well as the results of the various tests are provided below in Tables IV, V, VI, and
Vil
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enbodinents—beTepresented by the fornmula [err] 50 wherein Ris
pol yi sobut |y kRBanch NIETIsiNBYDT), 6ilsaiplbd ard @iiidafly depraasd hasibibliig wider 6 hdulslthisdghat i on
only i n atrhigurb of festwil B6H yxshene| biivby bt1481 Gl @00 1FY Bvbrl, tisdr,rsghtBetit Blowiaf i§ added wahass of
t he pr es@nsth aedTpa hoakSef the ®@st, sarplep |aedrembysd Gind tdihdodswithcSNID-TR@ ditupntadl and their
di sper s anbidity\wnbdsured.t low tediity dhowp BVDIDI ihdidates gobrk iubricantedispersacplas trelated ta thewhi ch
t he poeSeqten®UR Test.rMihd SequeasecVD erginoscelyplaion evdrk prévistsethat Bt Go.i saisfagide) tdality Bench
C_and \dbriceetstshould el Bcerddss Bethe BVIRE (irbiditpaits); dilh €0 Greaten weyighbe pradicted iglo
Engi ne Figgificantiyrpgorptin theGeqrence VD Tashz Vi t on Conpatibility Test. These tests
are descr i Reitense sigodardy Thorelerenee ai standard,yepq inoihis ek hasched |ap average; $aguansy |"Bus
tests atdép it plineRd §-8h &1 BYRraon varais) 856 =\ Avergge glydge.ip he\BVPT the 6 houpy @?{I})
EXANPEE b2 STHE 2pEigcipfergecerqidsinglpdpe-fy eagh BVDT ’"“ﬂ\"?%"&‘t BYDJ U AIR, RPY tﬂ?’°‘"
heating ™ F%¥st oil mixed with a synthetic hydrocarbon bl owby and a
diluting oil at a fixed tenperature for a fixed tine period. After heating,
the turbidity of the resulting mxture is nmeasured. A | ow percentage
turbigity (0 to 10) is indicative of good dispersancy while a high val ue
(20 to 100) is indicative of an oil's increasingly poor dispersancy. The
results obtained wth the known and present dispersants are set forth in
Table IV below at 6 and 4 percent by wei ght concentration respectivley, in
an
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10 SAE,10W 40 fully formul ated notor oil. EXAVPLE Il THE BENCH VD TEST
(BVDT) 15 In the Bench VD Testgp § joBPi | sanples are artificially
degraded by bubbling air for six hours through a m xture of test oil and
synthetic blowby at [err]. Every hour, synthetic blowby is added and at the
5th and 6th hour of the test, sanples are renoved and diluted with SNO 7/ 20
diluent oil and their turbidityZ38®siVed. Low turbidity in the BVDT

i ndi cates good | ubricant dispersancy as related to the 20 Sequence VD
Test. The Sequsuies W3 eaelmcﬁom%hebt%smw -l Prilhisct hat SF (i .
satgsfactory) quall
(t\u'l‘bl dity units); oi
significantly poorer in the Sequence VD Test. Reference standard: The
reference oil standard used in this test has had an av rage Sequgnce VD
deposit RESPERSANIf 6. 81 Aver age varnish, 9.56 = @ﬁﬂagg_sluqagL_ln t he
BVD? t he 6 hour turbi dity should 25 be 55+/-12. The reference oil is

i ncl udedy \EAg) resul tant BVDT runs arg provi Leppw in
Tabl e IV 30 AI P 0O 710 B1 T |V Ben [err] and
Bench [err] est 2%8U| s33faéﬁ%h Ee k%LPLED [err]ég#gﬁE DI SPERSANTS] err ]
DI SPERSANT ©BSD (TEPA, H-300 ASAA, resorcino I’I’ 10 &5 GBSD

( TEPA, H-900 $BSRA(TEPA, H-300 ASAA, bisphenol a) 9/12 101, . 13 2) GBSD
(TEPA, $)300cBEBAATERA)cHOB)0 ASAA, thiodiphenoPh/33  10/1241 3) 17 GBSD ( TEPA,
H- 300 ASAA, ¢mson@isml h-300 asaa, 2,68/ 11 21 15 4)  GBSD (TEPA,

H 300 ASAA, bi sphenolgsAlypeiphenory 9/ 12 59 GBSD {gBEPfye H- 300
AS% trgodl(%% 3%%3“' H-300 askl) 6 ate- 17.6) &4, (TEPA,” H'300 ASAA,

8/ 11 162, 120
butylphenol) 11/11 - 69, 178
8) Modified GBSD (PEHA, H-300 ASAA, phenol) 8/6 54
9) Modified GBSD (PEHA, H-300 ASAA, nonyl
2 ' phenol) . .9/6 36
10) GBSD (PEHA, H-300 ASAA, phenol} 12/15 24
11) GBSD (PEHA, H-100 ASAA, phenol) 23/15 36
12) GBSD (PEHA, H-50 ASAA, phenol) - -

30

i 1 Bench Test for sludge dispersancy performance.

Bench Test for varnish dispersancy performance.

GBSD is a Glycamide bis-succinimide dispersant (90% bis and
10% mono).

4 These phenolic coupled dispersants were blended at 7.4 wt.%
in an SAE 30 SF/CD motor oil.
5 The lower the value, the better is dispersancy.
° 6 The number to the right of the slash mark represents GBSD
used as the good reference.
50
55



20- 7). GBSD (TEPA, H 300 ASAA, 2,6 di-t- butyl phenol)

11/ 11 69, 178 8) - Modifigpo2ePid BFHA. H 300 ASAA, phenol)
8/ 6 54 9) Modi fied GBSD (PEHA, H 300 ASAA, nonyl 25
phenol ) 9/ 6 36 10) GBSD (PEHA, H 300 ASAA,
phenol ) 12/ 15 (PEHA, H 100 ASAA, phenol)
23/ 15 36 12) GBSD (PEM %tﬁﬁ i
- 30 35 1 Bench Test for sl udge di spersancy perfornance 2 Bench Test for
var ni sh crEser-s adraeiHyl ta@ﬁ%@ is a @ycamde bis-succinimde

dispef sa Q0% % DNO These phenolic coupl ed di spersants were
bl %ﬁded gm'{f (\#) }Q#qy#%ﬁéo notor oil. The | ower the value, the
better i sksaﬂsp-erﬁslanwl @ummmm anhydrideht Ho50t ASAAl {ma 24 T50) ;
represents GBSD gyl oh&" § 5 ~1 70710B1 TABLE |V
(cont,j,nued) TEPA et raet h nepent)gm'i.illﬂ'nceﬁ”PE%&i ‘ﬁ"ﬁfﬁ%@ enehexam ne.
ASAA - Al kenyl succinic aci d anhydri de: H 50 ASAA [err]; H 100 ASAA
(mM err]1000); H 300 ASAA [err]. 10 EXAVMPLE |11 15 SEQUENCE VD TEST
Vari ous gstagpargant s i ncl udi ng known di spersants and the present dispersants
were tested by the Sequence VD gasoline engine test in fully fornulated oil
not orss alSEQDENCGE VD TESW . % and gave the results shown below in Table V. 20
The Sequence VD Test eval uates the perfornmance of engine oils in terns of
t he prot edMaii@n dispersantic thcladiqy kivn lispelgamitsaad e lprisatt dibp@sdist Word Joswal By 46
val ve t Seduanoped) gasdiime engise tesicie fullpformelated il modot Bt @bolt W% 3ind gave the results

shown below in Table V.
__ 20 The Sequence VD test evaluates the performance of engine oils in terms of the protection provided
"\/ against sludge and varnish deposits as well as valve train wear. The test was carried out with a Ford 2.3

litre 4 cylinder gasoline engine using cyclic low and mid range engine operatlng temperatures and a high

rate of blowby.

25
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I ifre 4. cyl i nder gasoline engine using cyclic low and m d range engi ne
*operating tenperatures and a higpp sRf 01 bl owby. 25 30 35 40 45 50 55 9

EP O 270 710 Bl TABLE V 5 SEQUENCE VD TESTI N{ err]

Di spersants (w.% Treat ment Levels 10 Modi fi ed
&BSD{ err] . 6.1 (N-300 ASAA, PEHA) Modified GBSD

- 5.7 15 (N-300 ASAA, - PEEABLBI®nol/ [err]) Mdified GBSD

- - 5.5 20 (N-300 ASAA, PEHA nonyl phenol/ [err]) Sequence
VD 25 Aver age Sl udge 1 9.42 ©9.67 9.6
Av;gf.age Var ni sh SEQUENCE VD TESTING. 6. 40 6.1 Piston
Skirt Varni sh 6. 82 7.00 7.0 (The higher the
val ues, tDispbesawts tfwa . Brformance) 35 1 Thesergatmsits davelBr € eval uated in
a SAE 30 grade SF/CD notor oil fornulation. 2 GBSD s a & ycani de

bi s-succini E\'ge di spersant (90% bis and 10% myngo). TEPA -
Tet r aet h)ﬁ°§ E08%tCBf%he PEHA - Pent aet hyl enehefaki ne 45 = ASAA - A kenyl
succi ni ¢ adNd3emARNA,JBEHA) 100 ASAA [err] 1000); H 300 ASAA (mM err] 1300).

Modified GBSD - 5.7 -

7 (N-300 ASAA, PEHA, phenol/CH,O)

Modified GBSD - - 5.5
20 (N~300 ASAA, PEHA nonyl phenol/CH,0}
N
Sequence VD
25 Average Sludge 9.42 9.67 - 9.6
Average Varnish 5.01 6.40 6.1
Piston Skirt Varnish 6.82 7.00 7.0
30 (The higher the values, the better the performance)
35 .
1 These dispersant were evaluated in a SAE 30 grade SF/CD
motor oil formulation.
2 GBSD is a Glycamide bis-succinimide dispersant (90% bis and
: 10% mono).
0

TEPA - Tetraethylenepentamine
PEHA - Pentaethylenehexamine
45 ASAA ~ Alkenyl succinic acid anhydride;
H-100 ASAA (mw221000);
H-300 ASAA (mwg1300).

50
EXAMPLE IV

THE CATERPILLAR 1-G2 TEST

865

The diesel engine performance of Example Il, as measured by the Caterpillar 1-G2 testing in SAE 30

fully formulated oil formulation using 0.055 wt.% nitrogen from the dispersant gave the results shown in
Table V1.

10



50. EXAMPLE |V THE CATERPI LLAR 1- & TEST 55 The di esel engi ne performance of

‘ Exanple I'l, as neasured by the Gepompgliggtl- G2 testing in SAE 30 fully

formul ated oil formulation using 0.055 wt.% nitrogen fromthe dispersant

gave the results shown in Table VI. 10 EP 0 270 710 Bl TABLE VI

Caterpillar 1-@& Engi ne- Testi ng[ er rjagrL,Eovaper sant, wt. % GBSD2
|

6.32 10 GBSD ( PEHA, H-308 6.32 GBSD
(PEHA, H 300 15 ASAA, = -

6.32 Cat. 1-@& 20 120 hrs TGF (% 63 61 25

V\T@ 5 Dispersant, wt,.800 156 480 hrs TGF (%

80 66 76 90 W'D 208 220

292 1 These op spersants were evaluated in a prototype SAE 30 SF/ CD notor
oil form$BfRon. 2 GBSD is a A yd&xd&e bis-succintm de di Spefsant (90% bis

40 gnd 10% nmono. 45 - TABLE VI (continued) PEHA
- Pent aet gydieN@ieaa"yDgoHSAA - Al kenyl succinic acid anhydride;
ASAA, Mannich phenol) - 6.32 -
GBSD (PEHA, H-300
15 ASAA, Mannich nonyl :
phenol) - - 6.32
Cat. 1-~G2
_ 20
N 120 hrs .
TGF (%) 63 61 -
25 WID 200 . 156 -
480 hrs
TGF (%) 80 - 66 76
% w 208 220 292
35 1

These dispersants were evaluated in a prototype SAE 30 SF/CD
motor oil formulation.

GBSD is a Glycamide bis~succinimide dispersant (90% bis
% - and 10% mono.

. TABLE VI (continued)
PEHA - Pentaethylenehexamine
ASAA - Alkenyl succinic acid anhydride; _
H-100 ASAA (mw 1000); H-300 ASAA (mw 1300).
TGF - Top grove £ill.
WID -~ Weighted total demerits.

50

55
EXAMPLE V

THE DAIMLER - BENZ VITON COMPATIBILITY TEST
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H 1 C0 ASAA (nmw 1000); H 300 ASAA (nmw 1300). 50 TGF - Top grove fill. WD -
*Weighted total denerits. EXAVPIgp ¢/o7dHmopfY MLER - BENZ VI TON COVPATI BI LI TY
TEST EP 0 270 710 B1 An inportant property of a lubricating oil additive
and a bl ended |ubricating oil conposition containing additives is the
conpat i biAniimgortat prdpertyoif|a lguinglio pit additivaneridia lildneed libyioating it adrspositiqpl copgiing N t he
engi ne2ddiiyesriy the sompagikiitn pirthegl comoesitian withdibe bl esatscamiployerhip toyeeging. Nitogeank case

| ubri ceanfaiRlmg Shecinipida disrersprin empleyed in trankedss dubticatiig ellegompesitions bive thadifieg of he

r ubber SeEigus Vsdqgﬁd'f‘ﬁht“@r THiker é?ﬂ?b'us'ﬂ?% cemkystisn engines. [Baperticder such disperspnts are

d| éﬁer V"°§ AK'§< ar ‘ﬁ'i'%ha%% quww emloged inpernal sembustiontinginesar e

@;ﬂe‘?ﬁl Fgl o ngi"%gf therﬁ?fés u?;@t'@ gpcmmqktbﬂr
exhl bi { nc%tmE e mug l?a‘f'\r,'ﬁ'f _?’f'f@b TEF 8 pP’F“E‘%B“T ?sn'@ saé’eﬂ'%‘ @RI i n

o oo el eA-%g*mb“:‘ e e
Dai g &Krﬁgﬂﬁty%rf crﬁ E & ntamln ro Eﬂﬁ'r?f?ﬁtt'i' \6 Bang rmSt
pass a Virhdhk nd &Pfﬂ ‘§§ kin er o

Fat 60 BoasRis bl B e OCAS Herh g3 5%&56& ﬁé 1 \Zt

descri fpsbr BRAPRVGERH al élta@@%hrgﬂg%p&ﬁlcﬁl@ ﬁ b ?@‘ K%q'n%@ EH ty for
a Cr anke gam of 1 fubbétlid piste®inl a mmmﬁtrﬁduﬁhrboﬁle WHIRSG Wi i 1 té%{ Sifl PRH3fS ' “9

di sper &ante. test BanphKpidtedRni oldhSd: 1492 CA6IYE W6irE Chdbotfe s fehidEbdGromahid éven ton

AK- 6 rubtioe speaimen aken forraithe chitlasbRR faAd pladRd iinfo & SRordl Bottld Yth 8 nbve Srlafd o Eb%tfbn

det er mifter 39 milwesbe it My pif cpaye! the Sutdadsgasimem @S@movedtffom b sBddnd BBE ansanpl e
agai nstubmitted,fotaaBend Testnhisds dBpdyibendirgl they rublser 3fbcimen 9805 . Mhe Gdgadd obErackinyiid ON

AK- 6 rebsenad and trepsitechast faklowgr i eracking (NG) soifrob eracking (BClam etackiny €€).30cradking is

Wi dé nebserypdplbe tepids tprminatepi®n iat perticuleresamplet oi | . The bottle is sealed 15 and
the' t est f 82 /3PN SRE BeeR opservarh thnwbbop specimentsis istutned tode brtilercontaiigesthedcohde | s

r emoved °F‘?’8?n‘"tdh*€'s &9@?1 'sa[PFH’"?%@ the QYR maigigiaed HAA1C.+ tiR beitld issemavedfrrmthejcagn bot t | e
and p|%‘€ c{ hp °6s % f‘tar"é P\ﬁﬁdH"ta SpRMGr Efftie gRetalping tacieesh of phargqrfwe?o 30

mnte é’) er sec imen i s renoved from

er pel t p s |s t|a éor aI%
fﬁﬁﬁS?;ﬁ%%éfeeh "’s,ﬁ bt E'% o g oty o 9 B

fol | ows: FéhEwifrd A reséérz ﬁ?c' ens Wer Iliq'e Qtfrom |t E p{h

SRR =Rl e
h

bOtt|%p§‘dﬂﬁ§nal ni ng%%he seecond oi | charge an ‘?n S %)gﬁ] eeﬁdﬁgtre urne"d to the

oven nai me&béﬂwof[tribl'D'a]mlérfB%nm&ﬁ'anaﬂe%rdi/ﬁm if Fs@ e oven and the rubber
speci nens wi t hdrawn and placed into another bottle containing a fresh oil

charge for 30 mnutes, followi ng which the bend test is repeated. 25 | f
t hessr ubber speci nmen continues to pass the bend test, the test is continued
for 2 nore heat-soak cycles of 96 hours and 72 hours respectively, each
heat - soak cycle being followed by the bend test for total test time of 336
hours fromthe time the specinmens were initially put into the oven.
Fol.l owi ng the above procedure, each rubber specinen is renoved fromits
Bettl e, washed in naphtha to

50
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renove atl oil traces and then air dried. The rubber specinmens are then
submtted to a hardness test 30 a&Pw 2FaZAOLBI t he procedure described in
ASTM D2240 foll owi ng which a final bend test is nmade on all specinens. The

results of the Dainler-Benz test runs are provided below in Table VII. 35
45 50 55 12 EP0270710B1 TABLE VI | a8 &frpenz Viton Conpatibility
Test[err] Dispersant[err] Cr%rr‘rrg—% El ongation Tensil Strength
3 10 @&BsSD (H 300, ASAA Mannich phenol) None 166 9.0
[err] GBSD (H 300, ASShHalimlercbebhz spiesw|Colpatidridity Test_éG

9.0 (BSD (H 100 ASAA, NManni ch phenol) None 154 8.4

GBSD (H-50 ASAA, 20 5 Mannich phenaol) None . ., 13
6.7 Good RePispe¥eantiin|e  NoneCracking sgk Elongation Fepsil Stzemgth
di spersants were evaluated in a single grade SAE 30 SP/CD notor oil -
formul af i oneatn®. g1 e 2 Al dispersants were prepared using PEHA
(Pent aet hyl éne_hekam n€ _as_t he_ami ne source) h;bq%SD IS a dyc 'de/ 2
bi s- succi ni mMi%iﬂnPhF%@“ibigméﬂd 10% ). ASAA - Al Eghy? Bhccinic
aci d anhydrgHsp @f-300, ASESAS0 ASAA (nmw [err] 750); H 100 ASAA (ma=1000);
H-300 ASAA (mgd ot i 30QbneBTThS" " RoREW ON/ Midé meter [err] 45,0
15

GBSD (H-100 ASAA,

Mannich phenol}) None 154 8.4
GBSD (H-50 ASAA, )
“) 20 Mannich phenol) - . None 133 6.7
Good Refefence Sample None 130 7.5
25
1 an dispersants were evaluated in a single grade SAE 30
SF/CD motor oil formulation at 6.3 wt.%.
30 :
2 All dispersants were prepared using PEHA (Pentaethylene
hexamine as the amine source). _
3 GBSD is a Glycamide bis-succinimide dispersant (90% bis and
25 10% mono). '

ASAA - Alkenyl succinic acid anhydride;
H-S0 ASAA (mw22750); H-100 ASAA {(mwA21000); H-300 ASAA
. (mw221300).

40

n/mm“- new’c.cmlmillime‘t.:er2

Claims

s0 1. A method for preparing a dispersant for a lubricating oil composition which method comprises:
a) reacting a polyamine having the formula

55
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claiims 50 1. A nethod for prepari ng a dispersant for a Ium “‘g

formia 55 13 ep 0 270 710 61 FRere " * P ol NIRMETHIN

Conpatibility Test[err] Dispersant[err] Cracki ng *% El ohgation =
Tensil Strength 70 [err] (H 300, ASAA Mannich phenol) None 166
9.0 n/ M2 GBSD (H 300, ASSA Mannich EABMERYEI A) None . 166
9.0 15 @GBSD (H 100 ASAA, Manni ch phenol) None 154
8 4 GBSD (H-50 ASAA, . 2 n 133

o) Lk o) ASAA 2 haiml DBLGY ¥ mpatibil ePer 25 8
d| spKe‘rsants wer e eval uat ed in a single grade SAE 30 SF/CD not or oi |

formul ati onDaepﬁr&nt\/ﬁ % 2 Al drsqslet@nt%s migaﬁte@ar'mhm IS¢ rehbith
(Pent aet hyl ene hexam ne as the amne source). GBSD is a {ycanm de

bi s- succi ni m de3 di spersant (90% bis and 35 10% nmono) . ASAA - Al kenyl
succi ni't acFBSRNh{HTIAP: 40 [err] ASAA (mwerr]750); %00 ASAA
(mM err]1000) askh am;n&‘&hApbmbm)r]Ndxﬁ)O) [ e6p newt on/ m | | 9@t af@Ami5
G ains 50 1g v\ﬁbnﬁé ssareparl ng a dispersant for a lubricating oil
conposi tion rret H‘RI’I az reacti n% a pol yam ne haV| ng the
f or mul 55 1 annich Bphen 9.0
GBSD (H-100 ASAA,
Mannich phenol) None 154 8.4
GBSD (H-50 ASAA, X .
20 Mannich phenol) None 133 6.7
\/ |
Good Reference Sample None 130 7.5
25
1 All dispersants were evaluated in a single grade SAE 30
SF/CD motor oil formulation at 6.3 wt.s$.
80
2 All dispersants were prepared using PEHA (Pentaethylene
hexamine as the amine source). .
3 GBSD is a Glycamide bis~succinimide dispersant (90% bis and

- 10% mono).

ASAA -~ Alkenyl succinic acid anhydride;
\_/ 0 H-50 ASAA (mw22750); H-100 ASAA (mwA21000); H-300 ASAA
(mw251300) .

n/mmz- newt:tm/mil1imet:er2

Claims

50 1. A method for preparing a dispersant for a lubricating oil composition which method comprises:
a) reacting a polyamine having the formula

55
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EP 0.270 710 B1L [err] 10 wherein ais 1to 8 nisQor 1 R js——

:hydr ogen or a hydrocar byl grouplEpeq%btﬁggrom unsubstituted or inert

substituted al kyl, aral kyl, cyc aryl, alkaryl, mﬁmmlhm‘wwmil ,

and R' is a hydrocar- byl ene group seI ected from unsubst

substituted al kyl ene, aral kyl ene, cycl oal kyl ene, aryl ene, *al Rary Iene

al kenyl ene and al kynyl ene, wth an al Igﬁnyl succinic acid anhydride to form

a bis-al kenyl succinimde; 15 () &yl ating said bis-alkenyl

SUCCI nimde to forma partial gg-<dcyl ated bis-al kenyl succinimde; c) adding
€%cess of an al dehyde to sai artially acyl ated bis-al kenyl succini m de

to orm a Manni ch base of the acyl E(d (m-mﬁlxkené succi nimde; d) adding a

phenol to said Mannich base, thereby fornmi i ch phenol coupl ed

acyl am de bis- al kenyl succi ni m des at Ieast t wo positions on t he phenol

bei ngq OCCUDI ed b ;’rs Xr §yc l%wgeg A lrvﬁj ta/égro se clﬁsgaggpé :ﬁgwc&rng to

phen coup

Gaiml Chag?llei r?r j teg aﬂh rtl b ﬁ{g ZI ene, cycloalkylene,
propyl ene- dé Hhel Gikcar én% Jnlcl ﬁhydnche to form a

t et raet hyl epeRgditi pent aet ne exam ne od according
to Gaiml Qracﬁatﬁg'@&@ﬁ& Qﬁdnﬁ%ijcdnﬂmamtforﬁn RPardgiy |aé$ﬁdtd@|€blsa£l@m shcBinmfleeCt d from
- glycol i ¢ ack)taday @h le%cedd bilan hiddhldeCtoaaidChartidiy g YRRIEH siRERMdENb GordGd d and
2, 2-bi s( hydm@ﬁmagaw heaéwywdw&emg@e.mﬁndeA met hod according to Claim3
char act er | S@chdtiing & Bithol lid1SaicBMdtnich badg, thaéby tformfg @IMaftidhl pherl tailplédigbylalidle 831 ne i S
pol yet hyl engikedgisieininddbs Sat ledst Srosditicha B tha phanbltbielng odctpisd by aathe hgdirogahai ns” 1 to
4 cher act er é)sedvaring $diciittarhicio pheto! soupted Acylarddptisralteayl buccioinidgl ycol i ¢ acid are
added per nole of polyanmine. 6. A nmethod according to any one of the

pr ecedi g AohethadsacodidingtorClaim g chirdesériperbini that said amine i soleciad 8@n propylérerdingiindehy de,
par af or madigthgratriamiae Hdatulensigirapyrarteiraetiviencpentaming and pentaathierchedmine.cor di ng t o
any one of the preceding clains characterised in that said phenol is

o et cat” PR ByLiagh & AU Chracioaier el dpe Scyiios 2085k oM oleste

bet a- naphtaﬁ‘olm‘ lig geid, dacticaciipg- H’GEP"HB%'HF B'P'Hﬂ“"ti?'dé’ﬂ?zﬁﬂ'é(hm'° et ‘ﬂ)r%%pé’ﬁicﬁﬁ‘dcl a| ms

h h
Forr e oy St el Sy o o et B
Iubrlcatlng°°(¥ corrp05|t|on of the forrrula 55 14

6. A dispersant according to any one of claims 1 to 4 characterised in that from 0.5 to 3.0 equivalents of
glycolic acid are added per mole of polyamine.

6. A method according to any one of the preceding claims wherein the aldehyde is selecied from
35 formaldehyde, paraformaldehyde, ethanal, propanal and butanal.

7. A method according to any one of the preceding claims characterised in that said phenol is selected
from phenol, bisphenol A, resorcinol, mono-nonyl phenol, and beta-naphthol.

‘\/‘40 8. A method according to any one of the preceding claims characterised in that the reaction product of
step (a) has the formuia:

50
where R is polyisobutylene and x is 1 to0 6.

9. A dispersant for a lubricating oil composition of the formula:
55
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10 5. . [err] 20 '\AhereRlsaponlsebu{—y-r—eﬁeandﬁ——

ts 1 to 6. 10. A lubricating oil @grmlﬁbgq conprising a
of a lubricating oil and a m nor proportion of a di spersanrﬂﬂiﬂtmw III
nmet hod according to any one of the preceding clainms. 25 Pa

Verfahren zur Herstellung eines Dispergiermttels fU eine
Schmi er ol zusanr nenset zung,
Zur- Reakt i on- Bri ngen ei nes,

a)

e| nﬁr‘K@hl envvasserst of f
ni c substitui ertem oder
Aryl, Al karyl; Al kenyl oder Al Kkinyl,
ausgewAhl t aus ni cht-substiitui ertem oder
Cycl oal kyl en, Arylen, Al karylen, Al kenyl
yl ber n&t ei nsaureanhydrl d, umein Bis-Al % succinimd zu bilden; b)
Acylieren besagten Bis- Al kenyl succi nkm ds, ein teilweise acyl iertes

Bi s- Al kenyl succinimd zu 45 © bi NdenO<) Zugeben ei N.’?s Al dehyds im
OGberschuB zu besagtemteil ye gyl i eryen BRge Al ke nimd, um eine
Manni ch- Base des acylierte I 1 deh; d) Zugeben
ei nes Phenol s zu besagt eR~Mg phe el®ppel t es
Acyl am d- bi s- al kenyl succi ni Hi W det rd, wobei

weni gstens zwei Positionen am Phenol von so aktivem Wasser st of f
beset zt sind; e) Gewi nnen besagten phenol gekoppol ten

Acyl aned- bi whexblleﬂﬂybdmbbmtylenmaidk/hnnoehprodukts 2. Verfahren nach Anspruch
1, \dadurch gekennzei chnet, daR besagtes Ami n ausgewAhlt ist aus Propylen-
di am n, Di%etAHylricating pthOSlthn cenvrigingé taibrr REeriortion gfet lwbgieating dilcang @ miinenprapagtied of
Pent aet hyl e aislisRerpANt RremBRd Dy warethath Aesarding trAnARRA N thetprepedingedtaings.  dadur ch
gekennzei chnet, daB das Acylierungsmttel ausgew hit ist aus d ycol saure,
Oxal sdef cPataptanspdighy o 2. Hydr oxyrret hyI pr opi onsl ure und

i 2-Bis( h dr o rrEt h{ H)Frste&ng pein%g sBergler@lttelstUr em Sclgmer Husawptrsgﬁmgn wpbel das

Anspruch 3 8 f' daR d Acylierungsmttel dycol saure
I st ungl das AR 1%[? n egﬁg?ﬁmo?yam{n e

ei ne Hydrocar byl en- Gruppe i st,
- rt substituiertem Aral kyl en,
Sr UMTt~ASEKi nyl ene nit ei nem Al ken-

Sy,
" _
35 \ ( (R"N)aR'

in der a 1 bis 8 ist, n 0 oder 1 ist, R' Wasserstoff oder eine Kohlenwasserstoffgruppe ist, ausgewéhit
\_/ aus nicht-substituiertern oder inert substituiertem Alkyl, Aralkyl, Gycloalkyl, Aryl, Alkaryl, Alkenyl

oder Alkinyl, und R" eine Hydrocarbylen-Gruppe ist, ausgewzhlt aus nicht-substituieriem oder inert

substituiertem Aralkylen, Cycloalkylen, Arylen, Alkarylen, Alkenylen und Alkinylene mit einem Alken-

ylbernsteinsdureanhydrid, um ein Bis-Alkenylsuccinimid zu bilden;

b) Acyiieren besagten Bis-Alkenylsuccinimids, um ein teilweise acyliertes Bis-Alkenylsuccinimid zu
45 bilden;

c) Zugeben eines Aldehyds im OberschuB zu besagtem teilweise acylierten Bis-Alkenylsuccinimid,

um eine Mannich-Base des acylierten Bis-Alkenylsuccinimids zu bilden;

d) Zugeben eines Phenols zu besagter Mannich-Base, wodurch ein phenolgekoppeltes Acylamid-bis-

alkenylsuccinimid-Mannichprodukt gebildet wird, wobei wenigstens zwei Positionen am Phenol von
50 aktivem Wasserstoff besstzt sind;

¢) Gewinnen besagten phenolgekoppelten Acylamid-bis-alkenylsuccinimid-Mannichprodukts

Yor.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB besagtes Amin ausgewshit ist aus Propylen-
diamin, Diethylentriamin, Tristhylentetramin, Tetraethylenpentamin und Pentasthylenhexamin.
66
3. Veriahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB das Acylisrungsmitiel ausgewihlt ist
aus Glycolsdure, Oxalsiure, Milchsdure, 2-Hydroxymethylpropionsdure und 2,2-Bis(hydroxymethyl)-
propionsiure.
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5. Verf.ahren nach ei nem der AnsprUche 1 bIS 4, "dadurch gek H HH "
von 0,5 bis 3,0 Aquivalente Ay I\/bI Polyamnzgiﬂﬂﬂmﬂ ﬂﬁ
6. Verfahren nach ei nem der vorgﬁggggiggﬁﬁﬁns r Cche

gekennzei chnet, daB das Al dehyd ausgewdhtt ist aus Fornal dehyd,

Par af or anl vietireh ndch MAaspalen 3PoaRn Ybkernichiat, aambas Adlieruhgsmien Gabsiinrengalnd ei nem
der vor angdhamihcRolydthgignaldiniig, dadur ch gekennzei chnet, daR besagt es Phenol
ausgewahit ist aus Phenol, Bisphenol A, Resorcin, Mno-Nonyl phenol und

bet a- Napht YeofahrerBnacly/eindna Her énspniiché 1 bis 4edaderely gekmmﬁr@eﬂ.sh@lm 0/5hisn3.0 Bguivaledtadur ch
gekenhzei chmeotsiure pik MphBolReviiaugegakgsverdettukt von Schritt (a) die Fornel
besiMZzt: 15 20 R

L 20~~~ﬁ-~~“9‘f~“1b“=‘_rL ngoly einem ey ypEangghenisn \Anspsliche:qadiich gekepnzeichpety dafi dasgAldehyd g

Di sper gi er#yFqemahlt igtiaps Eqrpaldetyd, Raratomaldglydfrieanal Rrorsa?) urd Butidr Fornel 30

4 R
ORO 35 g_i \ll_tla(r)falg)ren nach einem der vorangehendgn Ansprliche, dadurch gekennzencl(l)riet %aB boesagtes Igt\enol

0 in der REFNIPGPY LN HBRLY Rty Mpngiaryighengnd By tigghthol.
Sch | h
chm er gl z RERFE biAGHY or vgJaﬁ’ o n'c]@{‘mfﬁ)g&tea&hﬁr r* ?&Lr{?ﬁéch S, J&@&Oééﬁﬂﬁ% gi nen

Nebenant ei h rgeste nem ‘hach
el nemyder J%ﬁ?ﬁger%n gﬁ’%ﬁ?LrLb e, unfalt. Revendications 55 1. Une nb6t hode
de preparation d' un di spersant pour une conposition d huile lubrifiante,

| adi t e n6t hode conprenant:ga) | ~actiop d' uge pol yam ne ayant la fornule
16 EP~~~~~~~~~~~ Oec 7 I fIl (H. HN 5~~~~~
(RN.R )2-n o0 a est a 8,8n est hydr ogbne ou un
groupe hydrocarbyle chRidsi pgarm ungal kXl ¢ non/sulstifue, ou substitue de
maki gre inerte, un aral kyl, un cycloal k¥l e, un al karyle, un

25 in der R Polyisobutylen ist und x 1 bis 6 ist.

9. Dispergiermittel flir eine Schmierdlzusammensetzung mit der Formel

30 J:?/—/\ Do )N\

35
HO
\_/40 o _ 07

45 0 X

in der R sin Polyisobutylen ist und x 1 bis 6 ist.

50 10. Schmierblzusammensetzung, die einen Hauptanteil eines Schmierbls und einen Nebenanteil eines
Dispergiermittels, hergestelit mit einem Verfahren nach einem der vorangehenden Anspriiche, umfast.

Revendications
55 1. Une méthode de préparation d'un dispersant pour une composmon d'huile lubrifiante, ladite méthode

comprenant :
a) la réaction d'une polyamine ayant la formule



al kenyle et un al kynyle, et R est un groupe hydr ocar byl bne chorst—parm—un__
-al kyl ne non substitue 10 Okpy! 6'756‘31 de mani bre |ner

ar al kyl ene, un cycl oal kyl bne, un aryi un al karyl ne, mﬂmnﬂ "ﬂ”lﬂ"
al kynyl ne, avec un anhydride d' aci de SUCCIanue d alkenyle po

succi nim de de bis-al kenyle; b) I"acylati gﬁ dudi t succini m de de-

bi s-al kenyl e pour former un succinim B‘Ps al kenyl e partielle- nent

acyle; 15 C I|'"addition BN excbs d' un al dehyde audit succinim de de
bi s-al kenyl e partiellenment acyle po ﬁzekgﬁse de Manni ch du
succi:nfm de de bis-al kenyle acyKé; d) I' h dth phenol a |adite base

de “Minni ch, formant ainsi un succi ni nide de bi s-al khnyl e d' acyl am de coupKd
A du phenol 8 avashhp 8o 9%8195{ ) SEundidrogine prbHEroups hydrecarsyie alist earmain alkyle
occup6es par nge st‘bsmﬁi?‘b plitue o "‘é’°2’0°”° “" a’a' ©, I“&"Y%l;j{‘ggr“étafydﬁn ug) aligryle, un
succi ni ni de dlepyleet PI?E‘ [eeotd s'ﬁ E& Pﬁﬁ"“ez

U Phod B AN IO ?’
e o ey endh (;g;,; Hr{ ';%gs’pm??aaa s a‘f‘g KON SHETP o B o
%tdg' XIL QI%PIQ :BL@ %rrgg' uﬁtsuéc% gﬁ%e%@s-alkéiyle ﬂaﬂglle

triethyl anet &
t hyl enehexam . ne met hode con me aux revendi cations

caractgrisee é?nadaﬁo:ﬂ H‘ﬁn lexc38 @3k aﬂelﬂrﬁé/ Létit! SaEkirfmible HJ‘B»EeSﬁcén%rthuellen@ﬁ' 496 pour
glycolique, lwmfldhe baseite MiHRch du sBédinftiiad b bid-4MdRyle dcyBGi de propi oni que de

2- hydr oxynet hyylrgadition ld'ul GhéiRi PR Bd3b U MaHfich? fofmdht Sind) iF rsBeeHmEd e ei)s-alké’none

Une nbt hode Grsfiahia® coupléa duherdflieMirinih) dBuCiRkifids 7il SRS s Shdndl| Biantloccugaust

d' acyl ati on est daidydrogeaé aisif;gl ycol i que et |'anmine est de |a

pol yangeneet hyd) krécupératiohtuditissqeinmadede biscatkEmyienatacgiamidel beipld Aeiu bdnglLe Measich.
reyendications 1 a 4 caractdris6 en ce qua de 0,5 A 3,0 dquival ents d' aci de
gl ycol i q@e Ywenmnéthgde woriermp drla raybrglicetion J olaseetéiisée en 86Hqu®, ladiln @mine iesteoticisie painblene a
l'une quel copropyiénettisineeipaiédivetdamine. |9#et‘:‘ﬂﬁ@tﬂr@;’s‘mﬂéﬁiétrqé’alfémwf@mmeaﬁt Holagtae est
choi si par nhvitnshexgpinel dehyde, | e paraf or mal dehyde, 1'Othanal, |e propanal

et e $Butanal. 7. Une nbthode confornea & ' une quel conc?'ue dqs

revendi c&ti B'r?smﬁvoéesmmgwawa@ jpas d Pusfaragté Ef& oR,ce gug 'agent d'acxlgtion gﬁ%ﬂﬂl
est choi si Wlnl‘amﬁe?efgﬁug “'r%mf? %Hgﬂ%‘? lagtiqug, sagideprrioniqun de 2-BYdspramY!

monononyl e, "3 pigel 'ﬁtbghyd'%"ym et hode conforme & I une quel conque

des e‘ée?d' 6! .Jné%ﬁo% Rbrtéh g%q’é_%?%n%%agﬁ’g%}%&%ég@ Seﬁa'%;'%ﬁéy"? S%%‘%%’]I %st LEREd! de

1" 6t ape e , min ne et x est
conpris ent? i e g spe sant pour une conposition d' huile

lubrifiagteyg @usse%mﬂoﬂ‘omﬂsé I'une quelconque des revendications 1 3 4 caractérisé en ce que de 0,5 2
' 3.0 équivalents d'acide glycolique sont ajoutés par mole de polyamine.
85
6. Une méthode conforme & I'une queiconque des revendications précédentes dans laquelle I'aldéhyde
est choisi parmi le formaldéhyde, le paraformaldéhyde, I'éthanal, le propanal et le butanal.

7. Une méthode conforme & F'une quelconque des revendications précédentes caractérisée en ce que
\_/ 4 ledit phénol est chaoisi parmi le phénol, le bisphénol A, le résorcinol, le phénol de monononyle, et le
bétanaphtol.

8. Une méthode conforme & l'une quelconque des revendications précédentes caractérisée en ce que le
produit réactif de I'étape (a) présente la formule :

50 R

oll R est du polyisobutyléne et x est compris entre 1 et 6.
55
9. Un dispersant pour une composition d’huile lubrifiante de formule :
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RO 20 - 0O R est un polyisobutylbne et x est conpr s ent
Une conposition d' huile luybrifiante conprenant une proportion |nportante

d'une huile lubrifiante et une_pfﬁﬁa\m , nmport fnte d' un di spersant
pr6pare par une nethode e A | "wine

es wevendi cati ons

pr~cedentes. 25 30 3; K140 42" 50 65/18
REE )
Y o H x O

R

70

0 0\ N/oj
15 R S
AN

20 oll R est un polyisobutyléne et x est compris entre 1 et 6.

10. Une composition d'huile lubrifiante comprenant une proportion importante d'une huile Jubrifiante et une
proportion moins importante d'un dispersant préparé par une méthode conforme 2 I'une quelconque
des revendications précédentes.
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