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WD 2005/ 012468 PCT/ US200 4/024024 TITLE M XED

wOoBFRRRANTS FOR LUBRI CANTS CROSS- REFERENCE T TRES NI 40024

APPLI CATIONS 5 [0001] This application clains priority
fromU S. provisional application serial nunber

60/ 492, 153, filed August 1, 2003. BACKGROUND OF THE

I NVENTI ON [ 0002] The present _invention relates to

i nproved di spersant sui t abldIEE use as |ubricant

addi tives.. rke003isHBRIANTEIRBR diSPRIGANS Of

el e L R G S

qo0Qr i AR} appliepéonedailns @icrhly drémn dJ.Soptwvigidmy application

St Rt s, 1?S?iéécl”ﬁag%ﬁ‘?ky?QP?gnb?oﬁt . Moy such

d| spersants, BAEKGROYNIhOFeTHEINYENTEBNOri ne route
th t 0

L oL ROL R A Pl L A DABTEr

eohdurenbaddtives.. whi ch they are included, particul arI y

po6En th&&%mabahug&% 0P 8aRiodb I[gpx@dm{eqmownanﬁcm@lﬁo those

sever al X\Uﬂt o weeks at e|evated eratures
ew do N POBIRRS-SHRsHILIGH sj58iingt @gﬁwépéff 8d $YSHRig anhydrides)
effatd b Pl dmsnﬁéll:@mhmencr @mymtmdrdut@aﬁ@emd;alprep@aa Eby a so-

t f t d
""‘W"‘ UsdrR ok cranausing Rl sORF Mol iERapBtersanc.
bsypdchelycdhb@af troen tleutidodhonaite daen thdenwanmky effect of leadmo to
ag aérease %} \zigcgéﬁlit.ya%)lé@'ﬁcgrgt i%?{n%ut Ins oro{]gggplglé QSE qtrates in

rou e1ls m xtures
wénat theyofre ausivnded partmaplarly efiec ¢ Emuummmf h«shlbe@m arllcweed to
%ﬁng?& éa@mma td @em' £RidReE Rhferddrd. 1MREs mtbhgﬁ found

ene concentrate viscosity of such
fhaktduwswafs Brcs)p@ldsfafhmsa mixtugmel theshlormatropte amd the thermal
£NE @Elj?lﬁﬁﬁ§50@fts tehp;bdlasﬁgms:aaml ¥ raiuctdee Vel opmeeSSy increase,

%r?xn?:’cdl %aﬂn pre ard r%lv?hde cﬁf%? £ Fbutall%nen%ven WRen only a
HDP n% IS especCl a S|gn Icant 1 nh concentr ?

fedutwm!atsmms amiouoh Of:cmtauai fanmoﬂ@r tecmod! cedteiigrpresent.  Such

nggxf’&aﬂzﬁ/edt%ed'dggmrral [)Q&Qi‘l]of'\@&n%ﬁ’t‘!&ino Enéd&rcﬁ%ﬁmum of chlo-

I nations of I spersants can rOVId pro

| ﬁap dpdae debracat te oh&jah ity ilrteyddd@ér r 881 anotb%b@mﬂtdﬁ that the

a&d:cﬁf}bieweﬁfzoﬁ%f 'of 3stcf| Ojin G dSie@LHpE%ﬁntsnls'mﬂ%thdﬂWthat of
BRSS9l B s ) S581cve
pdl;esmhhnmtﬁndoevéfms iimprdvetngne i< ieepaxi alby stgm)ﬂmﬂt ahi angentrate
b DRSSP RS SRRl 1S IR Pl

matt. Mombvmnhev\pﬂewbecomtpe@mw 06 diepatsangs seveprsivyde a
%r%g‘bp%qlaﬁ@é'o"f'e@al QB%@G&'M%“ @cfrréﬂ?n %r&tec@% 0, 3/ Shiidedr per-

I natl on er sant s romt | 'orl ne route
e af ek reqyaredain 'T’Péalt“e owy gherheryplay iseier ppbricants for heavy

88y Bk R cARiRe S AThE S réYRPAFGIhcYBh BT sRESS afi@3hoG§MBtuslievels in
future diescl oil formulations will necessitate the reduction of the amount of
zinc dialkyldithiophosphate (“ZDP”) in the formulation. The reduction of ZDP
will be expected to lead to severely reduced antiwear protection of the oil. By

using a combination of the dispersants from the chlorine route and the thermal

route, as described herein, formulations can be prepared which pass seal com-
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patibility testing (as msasured by the MB VitonTM Seal
Test), corrosion testing maasutrsd by the HTCB
Pé%'?’)‘”y iesting) (as meaguigdayy Q&Mé% AP Bstea [Tse*osfforwssm testing
Pat mBisube DBy 1I2ATABISHST), aAWgHsds a2PearlRPdenifll &gl 0ses a

i o8
R

for ;aepmmg seagentd saddoxgkic maidsiveadiad acymmgetgpmesmac&ng an

Iefm qgéz C'J'gégd%abﬂl%h@%&g‘ga ziecﬁéﬁl%é%ggi}e béoofechlorme
Rl skiUst Ratent QUthne228, KpDey ali E@bcmbexaaw 2000 dJ.S. Patent

?Qﬁ%gx WL G0 RY € alf CAREESH, WddD, %ﬁg‘i‘&% Ly 3G *b%ﬁrst\&?rl; h are
orm-di$persants fiavi ng reduced chlorine Cofit & 6
[O00T] wuhgnmpwseqrt alsolaly, teofrmydispprsantsahavingapdusgdychlorine
g@me,;]1998 di scl oses dispersant/Vl inprovers for

L cating oil conpositiQp, conprising the reacti
H}O&a&ct - a"%ﬁoﬁwr%rméf Witbschotne FapuaRe B; d098. discloses

Pmﬁm@vl Whp o varsSIoe G bvii dBtiche mpt@mpﬁﬁdoﬁ ranhpnsmo the reaction

e and an acyclic hydro I tut
AERPES cBRR BEr 3R 0Ciade et AR Te s B R g succinimide
b&(@@&]d Tioen pr ebaminavaedt aonadyelis pydrotatbyg!-substituted succinic
Hc‘)f?i‘?rd%am conmposi tion com pr| sing the product of (1)

I"éast one ani ne havin | east one N-H group, an
aI cohol, or an 1 ION

o tﬁcarﬁw HRYORT Inwﬁ[%}] sm&chmﬁd&nmsﬁé?ga% c%mgnﬁ,ﬂt com-

reac lve.e UIva ent t ereo wher ei n
PREir8dhy Byaducoof Elmat lepsirone &t havinmahirasy %i‘@? "N-H group, an

£105RSIN@AtanCARTHoRERRO] (ath 20 4 myaﬁacwghhbﬂ&ﬁmnguc@fma anhy-
onent ere n at east ? %%ﬁ % anh [ ed bvl-

GTE 2RI bE i Plogh PR Bt Pty curn B B, BSarocarty

suhsuugtd sucn:ymt:|aohydr|¢d<@cgepormmd0(vmpnscsro 80 wei ght

per cens 5 ?%?@ﬂﬂﬁ@ke%@ﬂ‘ §'c85@5n!:r?ta\§ﬁ%rggle tsl%!&% ol%'e“succxmc

25 an I's attache rocar

@Mgﬂﬁﬁuaﬁtetx H¥ @F}@Pheéi Hoshe pydrecartyl rﬁ@é’@@tuepowgpgh a cyclic

1111111 M I VI | | |

_ m‘ﬁ@@naﬁd vely expressed, the invention provides a

di sper sant i--tion rISIn t he product o
(1) P ) ol B0 e nesee M P P e on B a{heGriB SISt goapceinie
ahydlidemadictyos aanctend toahahgdtuehriwil tshb{t@pem@ through a non-cyclic

'h1¥19:€?car byl - substituted 30 succinic anhydride or the

reactive equival ent thereof, wherein the hydrocarbyl -
90081 i t dtleednatincty Ak rressedy thei id@enoorppreendescodispérsan: composi-
§éH ﬁmn%hwremctnﬁr@%& 1845t BnE HIRABGNLifY EPRE&IY N1

reaC|
group, an alcohol or an amino alcohol with (2) a hydrocarby) substituted

succinic anhydride or the reactive equivalent thereof, wherein the hydrocarbyl-
substituted succinic anhydride component comprises: _
(a) 20 to 95 weight percent of a component prepared by reacting a

‘polyisobutylene, less than about 20 percent of the chains thereof containing a

-terminal vinylidene end group, with maleic anhydride in the presence of chio-

rine; and
(b) 5 10 80 weight percent of a component prepared by reacting a poly-

isobutylene, at least about 70 percent of the chains thereof containing a terminal
2
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polyiéobutylene, | ess than about 20 percent of the

. [ hereof containing a termnal vinylidene end
B

th mal ei ¢ anhydride in the presence 8CTaRRuW/024024
35 rive; and (b) 5 to 80 weight percent of a conponent
prepared by reacting a poly- isobutylene, at |east

alvonili dBRle POTE @RS a0 v ichemalad AL
e T B B ol ﬁg&%}gae/eg%ggﬁ@&[gﬁylg} Jbsence of

term na

eﬁéﬂﬁFﬁup, with mal eic anhydride in the substantia
PGS B E o o e oy € OMKEbAGohs/ia mixture of
by G ar oo SRl L B e i e eaedveoauident thereof,
r eempne@gequi val ent thereof, 5 conprising: (a) 20 to

95 wei ghtrgpgr - wherei.n at |east one .
stcol nrd 2oEr et pBr B e Py TER: oR Succinic
hyHHYsEslepppiesy) bs tatteekast ta theo bytirogarbyt Isubstithemk dgeugtaadcyclic
(lnkdzet and0 wei ght percent of a component wherein at

| east §$e succinic 10 anhydride noiety is attached to

t he hy )osc‘é’r@/l"’eﬁ%s?"rr?%rﬂf % PRIBREYJIFNA WAGTEi B At ll¢ast one succinic
| antlydgiee rb&1OTi} aatchedl toahd Ay droehdyPXsBERST thibh 2% oh Lyclic
IPnglght percent of a conponent prepared by reacting

a pﬁfyisobutylene, | ess than about 20 percent of the
dRQiLhk t beradefnationtysgxpreged, 15 term nal vinylidene

end grQypmpo W g I C dride in the presence of . .
chl o- (??Jne; Yﬂatndg ?% gqhg Qegg%% %ggwm%@rﬁgéﬂe%‘?eé%y reacting a
&ﬂ‘rﬁéﬂ@ﬁt"eﬁﬁe}ﬁéﬁ‘f &lernbgbaus 26k pergent @lolhy- chiafabiitey¢ frsntAibing a
lieasinaBhRtidddE BRd %?(mp,q?;itﬂ Pﬁl&@a‘hﬂz(gti%]eregnﬁge presgpce of chlo-

cont ai(rin ng a termnal * vinylidene e
®eP8%anhydride in the substantial absence of 20

chlori(be5 thBo1LEighbeice¥ent h@dnipenthtefre £%gitt§&e§eéigting a poly-
(0]

] f . di rs S,..CO 1.S1 Ng. a 9 _
TRsRIER o Mo PRE T e EPURE 1 s, bAos copdiarning tarminal
55})8Ldep§o<;5\git graape, Witk smalelranpnbpdide 20 thersuestantifil bb&nce of

chRiriag. t hereof containing a term - nal vinylidene end
group, wth maleic anhydride in the presence of

€001ddi neTheintletfor Ragier PEHViHE 4 RALaLLESH cﬁgﬁzrgﬂtﬁgm rising:
havi ng at® | east oRe :

th { t hyat l.east one anine

N Ie-lr S?%U%& an%? g\feéérHi?e’rcw ogﬁ %Eﬁ?‘ﬁé%ﬂtdﬁﬁkﬁm‘? bgnr@a((tbyg & poly-
tsgbgofllm, dss tlpﬂ’(atmnm 20fpeacetit &P BfeSEHMi nPthe RDF Q:@nbﬁ(ning a termi-
S8 88 8RN Ay Bl 515 S v,
(FapYPS denitesmgdigio fgrmeyd therebmveitic aalehytdriedaning Haking at least

SAONLHYrb @), aAsaIhee d}fan%{?niﬁgﬁl%l},]&?’an nd reacting the
ate formed thereby wth dt |east one anine

Lgf,f;@'?gﬁ'[ {0y §0,WF 2B PRICER R T SPeisanti propiabd byeating a polyiso-
autyieaa) aolzast. about 70 percent of the chains thereof containing a terminal
vinylidene end group, with maleic anhydride in the substantial absence of
chlorine, and reacting the intermediate formed thereby with at least one amine
having at least on N-H group, an alcohol, or an aminoalcohol.

[0012]  The invention further provides concentrates and fully formulated
lubricants containing the foregoing materials, and a method for ldbricat’ing"an
internal combustion engine, by supply such lubricants thereto.
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[0012] The invention further provides concentrates and

formul ated |ubricants containing the foregoing
W{)ni{"é?/”

4% and a nethod for lubricating- an ipatrassaed4/o2.4024
- conbusti on engi ne, by supply such lubricants thereto.
3 WD 211115/012468 PCT/ U82004/ 1) 24924 DETAI LED _
DESCRI PTIO\IﬁT J 013 ef err ed
wi@&]g{ es an oW by
] no\%amwﬁ Pmﬁ@m‘rd f%@trﬁ%uaﬂ@@mt[mm@tsﬂmmrl@e deribed below

ce,mmjy (yfrﬂfmhﬁlyﬁﬁig preegsses for meking succinimde 5
@lgrsa These differ in the nethod by which a

4 kyl € @fS/ Y2 apminonhoepplaysdinrregsess foutmakdi spsuccinimide

cd Ersawts S lIhé&eudiﬂﬂg ﬁ]thﬁ‘:l ﬁ{E@h&P I S t
e I.s affi ygg&gg H&ggkg}éﬁp (typlca“y

[ d d b

ol PN Rhe Dosleyts e Sbbiaiye omharo e
arshyrdpardé andibat whioh it issaffiead id ‘ﬁﬁb}nﬁﬂdlou ¥l 8- orlla'ﬂh?dnde g‘lOlCly
Cc t I I, SO ene 1s pojyneri ze

| %’bt\éﬁﬁllgr eg‘g%i;népoﬁﬁgiﬂén{%e%r% PahYe gqme';\lic)é], elpp conven-
paPRAtERTacass rfpl. |rs¢bLgylpnedstbm¢rh;;edt in ehabsekdndt @F AICI; to pro-
ol el zﬂm(ti[hh) of ﬁgfi'rﬁe% '&Qﬁxﬂhgnlgt;weﬁg r%a%{lfy &ul%%g?lggé)écfln an

a ver
%fgﬁ&frﬂawszi@"sfép Ht 5IVdfen€r&‘|0nBs cwithainhy agreay s@nttianadunt (for

\nmllyihtcdeélts han 2P pefr&f)m) bﬁcl?d?n@k&ﬁtraﬂﬂm’ \ﬂqermma vin 1denc grou
@f] Qrine- Eree h) " process (b), Shi Sﬂ P

pol&) qrE‘étﬂvq ncP émﬁr é%eenﬁre “Germpd E%?F&ﬂsy@t) ISQbUL)'ICﬂC is
mcdldmceztai rnI ﬂtwg@s@fccp{iﬂagﬁﬁt&alﬁlt Ce{grﬁ}bdhﬁdcnﬂ mnét#tre of polymers
t er {erc]iép{: d:PJuéJ Rgl} H‘ﬁ&g’cc\/\ﬂ“ lﬁaﬁﬁiﬂ PeéF rmrgal cypnyhdcne '
tcé'P'l‘lhss L}b‘é}! ismalled asraiingy oﬁp@rmbsunmm eBd rgtbupst B Sther struc-
Tbﬁ%e 'Iﬂ%E@Ha?érﬁr]s SS‘BFFEBHE‘?%%#C rtf)eaq Ihg)oh Unépd%}ft%lﬁt are also

id
ei%%be‘éiggeu ?aBF"@”I 6405vHP chabls Ir‘éfpwbwbdedemwlmmi bEABLE

‘1 20 PIB (a) Typical PerdHBLEnl (b) Typical Percent

in Term nal Goups Conventional PIB H gh Vinvlidene

FI B CH3 4-5% 50- 90% %5 —CH%IZ-CHS . CH3 -
_T% rg_r.l: d) 204 6-35% 35 @lg ercent in (b) Typlcal P.crcent in
T Toups onventional! PIB High Vinvlidene PIB
C,:HJ CIIHg ' 4-5% 50-90%
-C—CH;— C =CH-
|
CH, ‘
1
CH; CH,
] /
- 'C—CH =C\ 0-2% 6-35%
CH} CH;
II
CH;
| .
-CH, — C =CH — CH; 63-67% absent or minor
tri-substituted
III



CH2 - C=CH- CH3 63-67% absent or m nor 40

Wé, f_'UbSt ituted 111 4 WD 200i/012468

Gﬁ"/ (55904/ 024024 CH3 CH3 CH3 | | - CH C = ECHBUSHBH024024
1V 22-28% 1-15% tetrasubstituted CH3 CH3 CH3 |V and
IVAI 10 -C=CCH CH3 IVAI5CH2 | - CH - C -

CHeH,; Clddyp- 8%@g4% V 20 OTHER 0-10% [0015] The

con entl onal pp y| sobutyl ene of (a) reacts with nmaleic

an rbthe presence of a catal ytic anount of

ch orlne by a serles of chlorination,

dehydrochl ori noa_l and Di el s-Al der reactions, nore

fully describe n U S 25 Patent 6, 165, 235, to

provi de a sI¥nificant anount - ¥ %succi nat ed 1-15%

polymeric material which itstrbalbsgugeld t o have

prE€Heni GHpt | y €He general stivandi®aA(VI): PIB OR O

OPO OVI where Ris -Hor -CH3 and PIB represents a

10 potyisoputengqresi due after reac- 30 tion. A certain
amount of nong-reacted cyclic material can also be
present, as cy,

IVA
15 CH,
|
-CH; —C — CH,— CH;, 5-8% 0-4%
\
20 OTHER 0-10%

[0015]  The conventional polyisobutylene of (a) reacts with maleic anhydride
in the presence of a catalytic amount of chlorine by a series of chlorination,
dehydrochlorination, and Diels-Alder reactions, more fully described in U.S.
25 Patent 6,165,235, to provide a significant amount of di-succinated polymeric

material which is believed to have predominantly the general structure (VI):

PIB

o) VI

where R is -H or -CHj3 and PIB represents a polyisobutene residue after reac-
30 tion. A certain amount of mono-reacted cyclic material can also be present, as
shown:
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" shown: 5 WD 2005/ 012468 PCT/t1S2004/ 024024 O Pl B/ O
w@zno&ﬁ]ﬂuoé n one instance, the hydrocarby]-substitute

succini ¢ anhydride of (a) contains on averagﬁcﬁﬂﬁmwﬂmz“n4
1.3 to 1.8 succinic anhydride noieties per hydrocar-

byl group. It is also belleved that a m nor anount

(e.g., up to 7 or 15 or 2 , ‘€.¢g., 7 tols

Ri n a,Quccinic

yof ocar byl group by
nkage. [00161 In

anhydri de noiety atPHt
one sort or another of non
contrast, high vinylidene poryrs mene of (b) is
believed to react wth maleic ankydride in the
absence of chlorine by a series off thermal "ene" 10

~..reactions to produce a mxture of Ghono- and

Bl dAChRE PP O R RafBl St bt st rpeearee of @

(ogRIdins PhBvedZe 1. DOOIG M 1.8 :(unonu@yﬁ:}hyd@xdélrﬁﬂ&@xbﬂ@%ﬁﬂydrocar-
FB?)JI yg'ir@ﬁﬁ C jed gfsb%&le%g’d tt)t?h:g?rgm)rearggur&t $e| nd | oﬁ? or 15 or 18

el t her position about entr
Fﬂ%‘[&i‘l‘ﬁ% Bor/ &¥15apsrret) 9f thy eneduct mum mitmmsmbwd:q:henﬁ]hydnde

ragiery 1@anadBE3he m@@&y%ﬁrb)ﬁ”woﬁl?%ktorfeeﬁ)igélogg(ghggof nog-rcyclic

gn1nes is disclosed in U'S
H&48%'s can be made using pol ymers ot her than

0016 Soblit nydr&ﬂﬁt thfxgh’ \éﬂnﬂﬁﬁaﬂiﬁiﬁol Ho@aty‘?ﬁ{eﬁﬂb? @ﬁ?é,ev‘éz to react
e Il a-olerin (e}
SHRERIER HRVREE b Fis Shbhes & sl B £ iriah A ithermal “cne”

seacsions té pcqctgxge wmlhtmmﬁ{mno dmdaﬁ-bowhlln@tedcpcdymenc matcnal

_ @ﬁcoﬂ%i' BG1i dWRI4Gh hG e p;lélagﬁefnzgﬂ ﬁ{%‘?igfsiﬂ%gf‘é? ngqc (e\&ﬁ)( h

may also contain a

cyclic structure. The cyclic conponents, however, are
predom nantly pr ovi by materials fromthe chl o-
rine route (proce (a)) and the non-cyclic conponents
are predom @antly\ 25 prOV|de by materials fromthe

~thermal rout WO 2005/ 012468

descri be d to as (a) -and (b),
are described i [ in terns of
their-str i '

0 0 v

(non-cyclic disuccinated po]ymerfc m'a'terial)

the double bond being located at either position about the central carbon atom.
Preparation of acylating agents from polyisobutylene made from a BF; process -
and their reaction with amines is disclosed in U.S. Patent 4,152,499. Similar
adducts can be made using polymers other than polyisobutylene; for instance
U.S. Patent 5,275,747 discloses derivatized ethylene alpha-olefin pb]ymcrs with
terminal ethenylidene unsaturation which can be substituted with mono-or
dicarboxylic acid producing moieties. These materials of component (b) may
also contain a small amount of materials with cyclic structure. The cyclic
components, however, are predominantly provided by materials from the chlo-
nne route (process (a_)) and the non-cyclic cbmponems are predominantly
provided by materials from the thermal route (process (b)).

6
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their nmethod of manufacture (chlorine versus

wonomsableri ne or thermal process) for the purResgs@hsoziozs

conpl eteness and clarity in description, and because
it to be 5" understood that further investigation may

show that the structures depicted nmay prove to be
[Rgbm et Be §¥0 dyRas af prepvass.cleseibed alwier an also referred to as (a)

NeMebh het ﬁéétribtedllﬁ thisTBRTBARY n (@M BIr&eubNAL ah8%h terms of
nﬁterlahd uﬁd b)y{cé] chlori ne process are

aPeiF APeRRd PF SPANULRRSTe (DRI VeR5 S RBNRBIRTAT 6F Higemal process)
rfout}m plmpdset hi‘esmﬁle&émeamﬂaslantyhﬁtdeymptidreydnﬂﬂsecause it to be

ad h f
b AR shaPher S Rvafrenti G By b b RS e b E e depicted may

| exavrpltce bei incomphetes @r bmlenetvesbroh ai tenhenpomeict Nekeoimless: it is

H?x?oﬁ%to{o' F&‘EPBﬁégtth&” hteylﬂht%ﬂlaisy%rcé?Qlte%l l?%nﬁei Sﬁ{ tr%te”rpr{)cess are

centage 0 ernal  succi ni unct
|d$ffCT&PbﬁQ"t H@sp petarand byfthe mengillgmes redtai and Whasb aifferences,

Iiweptuearynﬁl w&ﬁﬂam]g p (wzzcw pnakid Yo b p&lfbﬁﬁfa%qe c‘ﬂrukﬁ@tens-

substanti al |l y~ absent om the non-c ne nate

igs o dbs P&sewc@Vﬁavorm O srapple: fbiseal sa ttelﬁlév%ﬂf%rth@ pepduct

mme :ﬁé chlwlrﬂrﬁs%enbn itpyRANY @BntaiRPhi GG pléeceh@éoe of internal
eoretica

TR RGBT BT, b <Es pabtR chgin. while -

eacrhimémbhsuciracifnhct amdhiyyli $ 6ehc\ednmohe@thtSthill_‘,dabscnt from
gﬁ'&;rletmo ﬁc %{mt%ﬁl{llf Ifﬂ]l@%ffgli%ng t:lilgo P ,’_’Ilydae r%ﬁggﬁhe pcﬁ‘orm-
wpge @f Wh@rfrsengme@mom hé\ppydamdpbrplt maend ts bbbbitdibntny such
tHbo?él{Hs}PBﬂﬂSm{nﬁ)n need not be the same as in conponent
E@ each (a) and (b) will typically have a -
184 | a?heméwamcawl afubsEEents3 oo, cagh |fashe goecingy anhydride
tenponeh?dehoutd Gormally Batof @h:fcBROBAEH t@aﬁroeﬂfé pﬁesalted degree

OO T |
eSS LIHSPAPRE, Tt e Motocaro
‘sgistibient in cgmpemstt (aonedt ferbepthachineals inansnghewat (ONsach of
@Jj%HI%M) Qﬂ! %ﬂ}fr@car ﬁqo}él%u%ﬁ” wer f2a§ lgﬁ%oofﬁﬁe?n 800, or

I Nst ance, substtuent
{tabea%tn&o@bf geaH““ |°|ﬁd=@§m‘?@é‘i*ﬂ {a) qaa\}fee 'at legsf é%QQ alypical upper
'M\ﬁxht@hb thé mB i & WAL %’aya&odél@rrgQQQ b){ O erFAGh &fsolubll

.the two types of succi nated pol ymeric materials ca
PO OV B B Sk B e GRS, A1 FAOMORP [oPDB of ap to 2500.
Hlyah, day anstaneg, duechypire¢abplbdubstitepol yRbmponerto (£)odr @b) can

(OPPAIGERND hard 2 REIEARM Gl O S0 WPSORERTERL LR, o
PAL&ht Eaolof 486 tyedppes aff $yccimated pplynfea)c) maretialncan further

Héac?t wﬁﬁ‘taﬁ'ﬂhl% 7&%]%1(&5zpﬁ§dr%ﬂ:¥mfn%r aﬁé’??eféxl% y a polyamine,

t(‘[ﬂ Am nes whi ch can used
fgﬁarﬂs%eﬁ@egsmclm(a@crwtwf ahfﬁrﬁme, sansen hQTCaWEBH@pWCl and are

diyabgal Fahiatdafee, hﬁtUEBOP}ﬂ@hd £,298,485 QBRI 2l ROFY RBET) and in

5 aierhac 1B BSRP e 27 RIFR)58 pol yan nes.

[8090]pol parihewesyhieindahebenesad ch Ip&cp@iryﬂmmssan[so%mm poly-

E@%ﬁff’?%%é ?@p Cﬁfﬁéﬂ{?‘g’% Etgtﬁri)%vcp(c or aron%tqylpolyaanes

‘Bpamipdek pf éreepdyaRBes include alkylene polyamines, hydroxy containing

polyamines, arylpolyamines, and heterocyclic polyamines.
[0021]  Alkylene polyamines are represented by the formula
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R5 R5 wherein n typically has an aver age val ue 1, or 2

wé)Qudem% to 7, or to 5, and the 5 "AlKkylene' ﬁ%mslé@thm'u

has 1, or 2 to 10, or to 6, or to 4 carbon at

R5 is independently hydrogen, or an aliphatic or
hydr oxy-substituted aliphatic group of up to 30

car bon at omHNAdEERSNOfRssuch al kyl enepol yami nes
include ethylt enepol yqrri nes, butyl enepol yani nes,
propyl enepol y@am nes, apd pentyl enepoly- amines. The
hig/%her. honol ogs ,and rel at ed heterocxcl iI'c am nes such

HIPR NP1 thé‘é SRRy RENY eIl k9T 2008k ior ke @dor to 5, and the

' pl@ﬂ«y&@eﬁ@oﬁpﬁ ¢1a§\|1$@rl?ﬂﬂi uglegt: tosé)eﬁﬂ {d & cafAMRIAR. olfiach Rs is

S mines are eth enedi ani n

dﬁgtg r?eér@ ds“’%"'“ 3‘“Pr}‘ e At 'Fﬁgﬂfeﬁlétslé'??ﬁ&meﬁeahphanc group

§¢Eurp\)to BDrawaQawmmdeadahyﬂlc)sam mﬁ;ht zptkpl&)ib}%]%mms Nfclude ethyl-
enet et rani ne

R s B G s

atfBinNsant 5’@tm9 entexiags aed relagddretdronydimganites 3bch as piperazi-

t@dsnedd by- &ﬁ%%ﬂ@'lﬁgb&mteﬁr IpFB%rrgzlf?{s a'?@ ﬁ?g Frpgfg oSpecific

al kyl ene amnes are simla use
o A DP ﬁ%hepfaﬂawsafrwéaé@mlmwepdtayhylammemmc (DETA),

SInxeth}p@ieyammRﬁ armm;scrﬂrﬁe Arﬂm%%tlﬁle dnﬂﬂgefpio'ﬁ%nedxamme

%gltﬁg cﬂ?' ene Amne%

Ny eY SPEUr R EARRPY I“e[’?érdﬂ’r‘l%‘? ogﬁ}meﬂz@lcmemmne (TEPA),
\Imxaet?iquyage[samﬁaahnd rpieata&m)eﬂfeﬁﬁe?ﬁhlﬂesheHﬁgheNQ‘MnY&Bks ob-
Whia) by SonBEndiRE W, 60 o3t She BRGYETRAG Ehdlene Somines are

are. those resu froms rep
ampvaciyessefilbed 2po Inyamfﬂ:ﬁe ofritwoupesndro dfeeheeafiede@SribheE poly-

Vil?hﬂhei ss@fit 8 Blytaﬁﬂﬂ@sdarep&]:%ﬁ%@‘*?nb@ét%x?r[ﬁldg[ dlagg}fadmg Ethylene

eCIfICﬁ}rlg %/ g et hyl eneam ne
& An ST ;?aﬁi“ﬁléc pRedia @b hehemteali Berhnekoeyl,o2d Edition,

Béilwgerpages meﬁbﬂytﬁmnﬂu@]Mc% méééafrbﬂce l?@?ft@lwer useful
seconaar

. t
ORI 00 A et OPS BELTR O G SeoROTE L A S

@ggyc; de@athcdr]pql\malr@SﬁlMure[s()@Z&}sve!-\lat eesidbe weay is olffi@n termed
%bWa@rﬁﬂE lB)letbx%‘ébﬁt ﬂnBHE.I ﬁﬂ: Ff b(?lty qu]%hgﬁ?nccgq One NENt

acted wth Or man e
- 0 "B%Et‘é“(ﬂfu POWﬂﬂhﬂe as h§/d¢qmlymtwe reagtibor between a

aggroody camv;&rmﬂt ahdoi p@[y@ﬁiﬂﬁé feaB D céﬁtaﬁﬁﬁgﬁ?’ ca@tn?)ﬁjeeﬁmmary or

&l am es or m tures
SR AP B ivar du v B NS e BPSOSR N8 PCT pubii
hytmro%@m/ﬁéﬁmare general Iy known. [0024] Although

QRg" Saﬂﬁ@rn‘aa?é/l?r U%uﬁyc}srécﬁatrgyl Z)ﬁ{: ué?]d étllqé:xmc annydnde compo-

di spér sant re
BFRLPAY BE Secded Wit ant Ho@laolcwnﬁmmt aroesadd (marse dridiestdiRor with

-ah@ﬁr@mnﬁnscwf foral by f@f&%«%@&@ e@%ph&s s%ggga%g%tengbammes

nDIecul s of .the above 35 desc

eV ABHFSham eépé?l’e'ﬁ”‘éiﬂtchéhewfre@tﬁpcwgna pieparedeby oBacting
alvharit st s Oﬂhﬁi@&ywmehQreSHdé%]WEn&Qrm aining material
fs (a) %ild@qerrral- route. or ['i near

VAL A PRAR RO LYATiUstypes B)wedbinewn rihe dispersants
@fg@ntpsewm i antioB aWOHiRA05diPHHGEmRETEERARMiONARCLA in thar
they are specifically mixed dispersants, containing molecules of the above-
described types (a) and (b). They can be prepared either by reacting a mixture
of chlorine-route or cyclic structure-containing material type (a) and thermal-

route or linear structure-containing material type (b) acylating agents with an
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am ne, preferably a polyanmine (or an al cohol, or
am noal cohol), that is, in a single reaction, or by

WORWSR4hget her conpl et e di spersants separ at ebGT/US2004/024024

prepared fromthe reaction with
hydrocarbyl-substituted succi ni ¢ anhydri de conponents

' d a the,c
Wre t gfelggtilﬁ :{ml ag)gltécﬁt?%r ‘éﬁj a'flgd(h%;] !nl %m lt)(%}llco:})é)l) %ﬁ%tdls in a
afifglenieagtion . ately rns,xmea@geéblermmplatepdﬂsmme sepavatghy prepared
ngahf &feoteacHbn Qwﬂphy%caltbgﬁsﬁﬁs%lﬂu&ﬂ Qgccﬂﬁ d i%l@ #% onents

dlstln ui,shed in that bot es of ag
aRAdF Vi HIESe YR rRdehy éé‘éHtOWaHYa"b@FtoaP%Wﬁérq ih@rﬁcwatlmaeagents

nefl et)uinﬂs(b()faré Aexédsnd tHen@ixdufRaE Sadtlied [v@l(ﬂzf’ olvﬂﬁnne an ami-

A, BB S BR85S e Tt oo

wapghof pikaegest (dtyoli®anddinght) qer bepteseht inhe certain portion of the
m‘wﬁfe‘aﬁ%W'”‘é%ﬁh{a‘?t%%dﬂ?a%c' ni ¢ anhydri de conponent

t he as such or whether further
r[@QéPbd ffcbefr@l:mva amepnes oAby maserdls tdesignyied ((aa)andr(b) Herein

teﬁe Zsﬁc@rthﬁlol@gr qu dr2Bsr 95 WA ﬁp{)%bﬂhﬁﬁ)u%’?(‘%gm{oﬂ 3%(:91 t of the

%cy@bylmbasnua%ﬁrs@c%ter'ag%hafmq@ cOBPPOCHE (Bjethersthe anhydride
I‘@tsafzh rswi{aherafitethePyeavleld! totHopi Gadils cr&zﬂﬂﬂé“@trthteqyﬁé (a) and 5
3007 g ?b Ooft t sucg ni ¢ . anh dr| de- g :
PIEFLERRD o ibal i 5 Ko PISTL dhpb B ypepftis chltemative
iamaumngs nuﬂnqbeo@»DtmoQﬁ oAI30enon9(D|%e(hy4ndi Ifetamouwit 80 to 70 % (b).

CRy a on th otal . .
I\?Qﬂfﬁg}s ﬁ% %{% be})Wnglpgg%l\lyce a nqgﬁgﬂgp or ¢ eafﬁoef %‘F succinic
tﬂ?bédr(b‘ﬂe -Baseid) dispersapen encCimis abbydrides eohponantk @rdsannin the
ef STRAL SAtta%a{,eél?t ih\éean%mllt'mno‘?éaté&’ﬁﬁ' (%Pdf(@&b} éun5&e based

0. wei P P r gg or 60 to 85 wel erce
§8°"5§'©° “25? ) 45 3naa0). F¥FYHHi 2 ﬁ%fﬁ%én’f“f’“aha f‘ﬁ%‘hF"eWa’Flo\félm”ﬂf
aompotewf mby pe pfdseni. SInlékriatn BHbORINGHLs PRI @Bive Wmouk® of type

gﬁrégﬁ%l %:tvep%%r %gﬂt nPF g(s){(il; \%glwdwhstn%elrg%&?gr %@ %P of ﬁg to 80
Hepeght (msycanst @rd e reltahee kineear of/typE fkeid 16r torffnweighopément or
MBterdcalvei 0‘?@ eh:%nti&eéo%% @Or 811 %'\Q’eﬁéﬁ’t [?@J:e&ﬁ pﬁ{a'i Lo rela-

of the. t a) material
E‘HFlé'r'PH@y rPr"éE%%g st PF 4P) marrf-‘dmbrtav.laéarén linkpe @Véﬁ@ﬁhlorme
(rraecthied ; cdn B psddwitha rkilaﬁ@@l@l r’hh@ol’ REFRASE B tyf¥e(a) material, the
gép LS 0}‘ Ql;]nul ation woul d be expect eg

% d 'on-a coné’{‘ae#’é‘%‘:e&% er{zﬂe ?#Bré’é(f G Yy! ’BPmt"ﬁ’é"mt reduc-
tipa) i dheatisewitponcmaset of. the migpefrsant Yorfmrl atidrabegbnd what would

f

Bé’@ﬁbé@&i bastelaeor@{l@b’ﬁktn%é?augﬂ 8ﬁ?{ %’%E?I%CS %}?‘Weln(r@\{xau% cgmpo-

ercent by weig era
Eﬁ“[i 51%1‘@3 pEarEwted Aitticans 8o ameounef @fspafrsa;pafsam (a) can

@;'fr g%S}étlr%eld Bércgrﬂrb)b@cl he ptrgfe%]??r(ﬂ%rﬁ O by Y‘@'tg%;)percemtand the
{) BOYY] &%’ \éB@F%‘Hrﬂ@YW Zlﬁaﬁaéoﬁﬂr P érﬁot lrQePfthl‘@‘r‘rh#I wpighe essferably
1.bab 9.6 or U [Serortosr Tieh percefmt eri al s of (b) can have | n

i nenbodi nent s unber
PERET" 5 BSGPSEH IS Bipues iy Werbul PRREEs aibeibe rgpetc
oateginlsmfdb) 2o bave2t mrtaﬁﬁelﬁﬂlodﬂﬁhesea\'f@kﬂje&ldiﬂ\&lrﬁbﬁ (TJ’IBI) of

r € r f A
e 27 B AL 61 SRRy NIyl o oo
HonmhBesE; valugs 33 GOt Bedeat or diluent-free dispersant. If the TAN or TBN

is measured on the oil-diluted material as commonly commercially provided,

9



WO 2005/ 012468 PCT/ U82004/ 024024 cont aining, e.g.,

woimsghiment oil, the correspondl ng val ues woul d _be

recalculated to, e.g., a TAN at |east 4 or 5"&7“632‘&‘%’24"24
a TBN of at nost 20 or 18 or 15. [0027] As used

'hereln the term "hydrocar byl substituent” or

qunltrﬁ(mgg ys.. 3@%odiptent sﬂuﬂiedccbrrespbﬁdlﬁg d/laﬂit%%v&ﬁafbﬁ reca]cula[ed

SpeCeh% | CW he llégﬁvm?rtSOmt(?gr‘?g asllrﬁolﬂ Ea{ﬂoﬁ[g&go{: (13? 686 |l15

: a Q)Qﬁ dl reds Iuyecéthesmmeﬂmet f@rmhéydenmrbpﬂesutm&nmdm or "hydrocarbyl-
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A

dpuli @ usdr; mﬁybmn&g%ﬂiﬁ@ NAREL Ys méglr}?r?o%wp Eﬂ‘{ﬁaék‘“ﬁd in the

ter, drocar byl” gr oups |
[6 zgﬁc PeRif %daf‘b@f?féu%étgrwéﬁmgmg haarhos dtaﬂnl @ihatiycattached to
( enegremadd dey lof @fie Aok And hé‘\luhSBb?cl:dcﬁm('SnL@%gydrocarbon character.

c).oal kyl cl gal kenyl ). subsfituents
a}\é 'ﬁglergc?f hya%/ﬂf gtﬁ'él gryyrsyeeludesubstit ut ed ar orrat ic

s[NP t uélydmcaalson/\edxtisnwer@slclﬁa@ iSUBBpHAded s Jeﬂ” alkenyl),
h,.anot her ortlon o

t d th
ereliPde s SRR R e aBand popmide-, alphaic-
riifﬁjg)lllclf@@ZSHbSSU-bsd atehad [sybistiraanions Swdls taist él)%mx’fcssubsutuems

PSP SHEIL ARLEN Y DDA R e e. o

r
“gé‘?“‘?ﬁ’é toﬁghﬁrr@d@rﬁ HBgk |y hydrocarbon nature of the
S[|0b39] t uetstit@ecg- hvdP@Ua%&ﬁ§9§s‘fi‘t@érlt¥ &PL?{ %uggt(fltugnts containing

fl uora mer ca

c?rRHr?SB% grgupén\ﬂhlgm motw)confq‘;@@@}hlﬁepmmlon do not alter the

wb@mmtmeﬂyshydrbairbms naAueS of teNisbshhlien. (eVW 1o (esﬁaecmlly

tl h d b t
%Ydfggaf?d UEBO) mdp&&tl%lﬁo ycgrﬁ%:%FlHtO \ QXIL“%;@%%aW”O nitroso,

cont ext YRvE
cﬂ&ﬁiﬁéﬁowﬂ a ring or chain otherw se conposed of carbon

F00305. Fﬁétgfooﬁuﬁs@n'f@en'@cthyld?s Ssﬂlbgtlfltruaml(gx‘xg Hr v.[r]u ﬁ%éﬂ‘yla pre-

nd .enc bstjtuents as

3881 P?ﬂtgng)(‘ﬂsrwar PP CRREteR N th@)cﬁ@#—ét ofhiis inwention, contain other
izt earhbh \in mOrxﬁg)roe chhlhacﬁth@rﬂﬁlse REARYA BERERON atoms. Heteroa-

?&9?%51%{‘ 4 Er estrent ford every ten carbon
a" Jeg b TO§FBup® tepﬁ?fea?%Sysub@Haeetsm pyridyl,
gyﬂ?’hdhmgl hwjnuahuzbbg Imgewbsmlotmem thah RwbDBreferably no more

I gpar

¥h- hQHR)‘éQrboL e\gn]slltué}x? wn]f%ﬁh?/r&s?laegoro?veé&(ag carbon

% rocar byl - Subst 1t ut succinic
gfoms Hét é‘g@?ﬂcamﬁeﬂﬁ@i’bn[ym}m“)’eSbml will ybe ﬁdnelomhgeldoc‘lrbon

siitspiedenaninsthe thyb afgy@$esllp. i nven- tion, can be

in_or i'nan ojl of |ubricating
5""?@1‘3. ?E)‘ é‘ff‘u ?‘Hgfocaft%é\dE%Hv@dawcyymzméydzé@ or acids of -

(hsq:paﬁaﬂt @hyenaiont ogetsﬂim:l’z)ll)l Rh@miRéd dQEeﬂsHP&'cﬁ%é Bﬁcsggt inven-
roducts w |

c ting.comerc
%{!})}gl a é/ pr%;l}?%clf Er‘?%é ul[segé?) an %1 @Iéﬁflbg??t”‘( vigeosiyy. When the
xébcpfégms rza@e&w@rﬂmzﬁg ésnp:matély orSLtcg&th:E:@ﬁG@rﬁrf ¥Wesf I§§rlcatmc
M@édsnyaihgqgﬁﬁﬂﬁg %‘ﬁﬁngﬁ% 3h,810%s 301} @ f %ugl e[rﬁ%spﬂti% 40 to 60

E percént ol l, are norna
Hq{%e‘ﬁt% & &‘eﬁ‘t TOReeNtiAtedorsing anmnéa)seSumDnoxa@etmg:s as well

a@af(ﬁndéuirafekycdnftalhhﬁ 90ty 81) ?)Qﬁcreﬁg%tll bs 43N& RES %{’?gt%g are

cﬁg}aﬂe C lo”tﬂ ggzess i n such conc
1 gneS6EPEHE d éé“@’f“qnﬁé pessétyt incraesntipon ageing,
Eani tulely af the aﬁbfldxigﬁ‘y‘ﬁﬁlt fﬂonJB?ﬂpal’eﬁ by i élﬂSﬁﬁ@‘?ﬁoéc@s It is
1}{'&%95&5%65&&%59(%' Io%gngf the advantages of the present invention is

-particularly well revealed. That is, the increase in viscosity is significantly
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10 WO 2005/ 012468 PCT/ US200-t/ 024024 reduced when

WO MR 1 RS elatively mnor proportion of the di $pgfsaminzio2s

I's the. non- chlorine or thermal product. [0032] Wen
used in a fully fornulated |ubricant, the anount of

oil of lubricating viscosity from al | sources

fediveddiimp efvdruenmtlatielyppemropartioneof the Slispsinsask d§ tie non-

f t L1t Iy be 75 t
h rq,u] S nponents) w ypical ly be 0
%Q?Oq@%coc“t 4 W ?‘%ﬁt Eyrefer ably 78 to 96% or 80 to

$99 2][00W3ﬂenTh%€dpF'é§eﬁ‘8 dermpatedn Bomganh - BaurrosH pheil of

Mpeschidb SPRESAN fRQﬂ”pﬂJSlsouide@n(xﬂé]uHhﬁ ﬁi]esmnbn present in the

i nventi on al so ‘has .t he benefi educin -
SREHRTS] Sk of RO saanearts) ol SaikBhe 55 Brrsent by
WbeameptéJféﬂaBD/ faitd 96%Cdrr&ﬂ)ltat96%lubrl 10 cant. For

t he ful rrrul at cant [
TARE' perhe Rrastrasiotghe Thetal pradiel kTR mfiRp 3R 2R foos-
oionasfitse p@sf:nomvhmeordalspé\tasafrﬂt bmﬁq@@f reduding thegiotal amount of

Ebfo%rngagrééle%ltXH tHrp c&%lp%%uBR'Hnd% (0 rgﬂmxnprful:w f@@ﬁﬁlal‘aﬁ lubri-

Dur se
amuntFoofenanmldu s‘peftébnﬁorwadktagelubﬁa@nq gan G%HUI? r@Ot WH‘S per

iV J)rufégé BP@B}or;EQecom%ﬁdié@ bPlor Cﬁ'ri%ﬂﬁfr from theldigRrdant @mpo-

‘contain ppm chl ori ne o | ess, .alter nat

vel
66102000 155AAGY <11 0B SPBR. 8040 BB O A, dipend-

.Wite[(gls(yrﬁé‘ ek@int! BE colirsPess &t smab@te@ﬁ t}tehmsﬁaaa/r&macm@ that is

t of . dil
SPRLY 2 LSALR! o R U R L0 s
ponl chiefng air_riesm dilerralpivaty 2500,2000Gpm $00,000r pptd ®r A#fih ppm.
&i;)ﬁslf,r QT %% :a%/eelnxca fgrvt%@ (_# ﬁ)se?ﬁ'htsa@Pm ﬁ'le%lr‘llvgmpcﬁm] amount of

torrespon arger_ proportio
dﬂucmeoxhouypmﬂkyramen@rb@&’«es iséb@m!émrea?fedlémw%dndudm" '

E}%Oﬁ%erﬂfh&] b@éxﬁd%dntéﬁe&’p ké bBE: RYGNTOOE® S0 A0 BPm CI,

Il conpositjon sel e from an of
SPESHYRLE) odpEn E'H@Z%sd%%? A b e tftaﬁc’"cspfmdm"ly

Repeoprepantions tof tthd sor{-RloyinBasece&d Hispersant are employed.

_ g@ﬁgchaﬂ%egsl lflof scd%l.l gg JBJE%E\/&T%\;%%% ot??égmgg l!]%n may be

Stieétad ffo a@atazfrmeelsa(s%onhsnd&rouas dup as sza@crtﬁ@dandherAmencan

gggol%gmt &sglg.ge gQPgE’%‘E bl Iﬁl@r@)%nmll?@%gi(aehﬁeslz’@he five base
and >90 >120 G oup |

edm}alllmmaéffpl%@w '‘PACs) Group V All ot hers not

included in Goups I, II, Ill or 1V 35 Goups I, Il

Era byl are mneral oi | base stocks. The oil fo,scos,ty
upr,

l. (r:\atl ng, fh??‘% | ty, then, %rétgglg?de nat

ng oils and her e 11

Group I >0.03 and/or <90 80'to 120
Group II <0.03 and >90 80 to 120
Group HI <0.03 and >90 >120

Group IV All polyalphaolefins (PAOs)
Group V All others not included in Groups I, I, Il or IV

Groups I, II and III are mineral oil base stocks. The oil of lubricating viscosity,
then, can include natural or synthetic lubricating oils and mixtures thereof.

11



WD 2005/ 012468 PCT/ US200-1/1124024 M xture of m ner al

wahhsangdgsynthetic oils, particul arly polyal phaol e

oil's and polyester oils, are often used. [OO§§T’US2”‘“/"24”24

Natural oils. include animl oils and vegetable oils
(e.g. castor oil, lard oil and other vegetable acid

Mg ofgnineral clsamd menitid oiis) paticapirigi ﬂ)(ﬂyﬂl;bﬁl?oleﬁnatﬁl-s and

: Iéog%%sgeﬁighepﬂ%lpg&% and solvent-treated or acid
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_ Sgnvz{d\fe'scat' on or. etherifi c%tl on

ricating oils of the paraffinic,
né4p#rhenNateial wilkeidclnde animal oilsapiit kegstable yiBs e gy castor oil,
dﬁ@ﬁ 61@%53‘&9& W@Eﬂﬁé ?tﬁh%gté?'q sba'reﬁ s%lnlé%qgggdgf%}wo oils such

8 SG 8 uset ul
Boxyy (HeF@ Gm I%Erqf@aﬂl‘ﬁ-‘g‘wr@é%m ycidetreated rhinoral dobiticating

@nlssdﬂfakke: @bﬁfﬁhﬁ:o napRthesief o4 m&wtﬁ%ﬁﬁ%]é HP&H[E@{ grl?pes Hy-
|Is in rhon oils and hal osubstitu

3&&% Y& %/‘sm@i?ghmgsarﬁo‘lnﬁhﬂepz‘éﬂbmaWé scope of useful oils of
|lmhrerapm ymxrasztgd oI efins and m xtures ther eof,

te(ﬁdﬂbenéﬁge “‘P’PSP eaéosétai %ﬁﬂéﬁ?/lfg?m %ﬂ"ﬂy?rats%l}e are also
ifp br@yntbcmﬂsbmngldqw iatbotiedh pdvebyibos Wifsi ﬂﬁﬁh@l@dubsmuted

r ues .t her eof
h @ﬂ(;%ar%% 6]?/52%95“3&)% 3§mérf£ners aﬂﬂpngir?'{'%ﬁ &f ﬂ%f"ss "H‘ﬁidn”“”rcs
$farid ECQWF%OEOIYPWM -t (fo% e Dipremgls, ecrrphnrajfls and alkylated
bydphuiyyis QrapkyasccBaNshdageathBRdifd mgmed 5? rg}?i%p‘ﬁjife‘s and their

onst |

LRSS o AURGN Lo RRYSS theta®di cating oi I's that can
HW303ed. AIKQDSR] oAﬂetme)rmérslldr@birﬁe@b r@fanaydktrhéhlves thereof,

{
T e T e e

ters
esterifigaion ©ar b@xgyhp@tl(at;l dsisamadepotheol slagses pol ¥@bwn synthetic

RbRessng bAOEM: Lhferussynthetic lubricating oils
i d esters of phosphorus- contai ni ng acids,

de [
@3% r |A€‘C§ET’r ‘éﬁiﬁcﬂ’#‘oF’u‘F%ﬁg S)’Biﬂcllédnbba@tetg oil$ shauain bes used
ctdl@rpsa:lsyhe akdeyd of, dip@b¥RYIYd acidP@hY 3hERMade f%m to C;> mono-
%(y 11‘4: M ox@ang o I and silicate oil %‘5
gg Z@{ %r AR Oéﬁqf)f?érﬁ Ret§ils are al so known and
83%e b@' spgheed Jubrgsting |slspinepajeelqhly edters- of phosphorus-
dﬁn&ﬁﬁ‘i‘ﬁ@ azﬁ&p%%ﬂm&?cstetr?h\ldrgglrgnﬁs %q&llgﬁt aced 8‘2% qu 25 %c poly-

s ot hér ‘gas-to-
“REHEY aHP’YMk%MT €r pelyandox yrsdeome qxlavamit dilbente sils.

[084067ul mﬂoﬁfmé@ﬁgﬂ’llhéﬁléog'@%ré Ql‘sb'lﬁxwvf#l £ can[thO4s]e]ci 5 s well

aler})rEflned refl d ana}érere i ned - elther hna
/01 SRR s%hgr Hscgs’alsnt?tltﬁuéé SYRtheld pmceﬁgreeas well
agfothcuy gzm‘-td-hqam) oii. tIheotriCYQdedﬁu%rQStﬁQ dﬂéfﬂ'et?éarﬂt n?igl?}é@ of the
sitio sent 1 nventi on.
FeEeEnt AR il i BRI RRE) LhBhRedinadiarte diang otls om &
10841]r al U@refs'yqdc hefinad swlirarefined ot cftblds:t heurfpwri dynthetic (as
vt &
Phikfifes BFRo d?%éxrée& Qq‘l#a\g/feﬂ{egg lﬁ°’r yﬁsrd‘fﬁq%‘“ﬁde'&crem'

Hnreflned ol I s except they
RYORR BECsr Beemposigiant of tis ememtomwmprmerraémﬁ oils are

tHﬁEEQ)szE ot ApRELl| efom Rehekh) I
s ettiob e ok AP Ly A B e

Tstrgﬂtﬁ'?‘?néd ”}cgfq‘hé’(ﬂe simidan g thp unsafinedensts Qidccgtatdhyy have

bcsefhn’thmr treated in one or more purification steps to Improve one or more
properties. Rerefined oils are obtained by processes similar to those used to

~ obtain refined oils applied to refined oils which have been already used in
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- (8042] gZ§6|fUHé fé’ﬁﬁi”ﬂ?éed dP%%@'r"tew

&5

12 WO 2005/ 012468 PCT/ ul S201) 4/ 024024. - service. Such

wohGifibi@d 0i IS often are additionally processeeiibuyminz

techniques directed to renoval of spent additives and

oi | breakdown products. .[0042] The fully for nmul at ed
lubricant will typically also contain (or ca

sxtligele) Sudly reefinetnilsepltef aag dldldité.‘mﬁll”)’CbWﬁéﬁ?ﬁ@ﬁt ky teghnigues

thex&% I\Weﬁﬁvw M sp@ﬁr ad'ihﬁ@&déﬁtgoﬂl @re%QHEwﬁ’ﬁr@ﬂﬁct?n

whether it Is an engl ne bri cant
a?ﬁgpxcg -algp contain (or can

fequlirdey @h¢ ENYnbMber @ftaﬁamﬁmasﬁbmlpoﬁémt dof Ut?pa which will de-
autaratlc transm SSi o trans

NEUGUEIMFP PR mc{'}‘lﬁéﬁg}ﬁ @S?%Hﬁe %ts ifrb?]hq,lflfl dugrigant (e.g., -
folasbithe angmd,r(aakdla:nfginﬂ dWOaOQTfe'aS‘E)’ﬁt@B‘pgmema tranismission: fluid

QS g UBLIGARL INSpiHbLY BLEV AN S MR LRI SALY Dfriable

ance, e an
¢SS @), enﬁyrme&radjyr Swmp| yihygraubie fluigs |acgmas¢ gotripenent, or

- SR Rpri arq ﬁm? p? fo%%fb‘f&@?@on&'ﬂg c‘aﬁq{ea&éélﬂ fBP‘?nstance to

engl ne. cants |ca y cont al n,
éleh:nqatwnt ontf:m@l oﬁ%‘ﬁéﬁé‘ﬁﬁt%ﬂ%ﬂet% PIELERE thﬁvbmncew to the

@RLIne! e gmrt@ tHBtRhniCQBE bt RPe@her gﬁnéﬁvxﬁ@d/ Eﬁox‘ﬁgquﬁﬁcants

nor.e cont ai ounds ~of . sultfur and of
| ﬂﬂgF%‘d”’aé“\RéE'l“o Odth SP&&%?B%%?@ Present apyegjion, one or

Mairal meRMcahmingg dﬁtﬁg@&@tz&dﬁﬁeoﬁ to@ moneeaad e‘fbmamg‘(’ com-
PRUEES & S0 nbeh orsRBfhoR B ity QhOSiahagehil o [ o0

- §00le pMazsd;cononmgendsegeswarn oftan syerpased materials.  Over-

mggoﬁ%a?éﬁ.ggdomr»@me rﬁ%?%l'edc?’@ta%ns érBas%ﬁC&S‘?u&frbLQ tsa]ls are
woul ng

esent or neutr zation ac- co
@enqrﬁléysalbgl@hpwét P?m@ge’@%sn@?‘d!mﬁﬁd Svﬁéméa¢hfiré<ij¢@l<3d by a

%?elt@il SorRERtAM Ex0s @ormﬁumwhea@mdbwp&&emﬁaﬂrﬁélﬁ}anﬂn@n ac-
base materials are

R S R B Gl ordesty P R eF i e Pt ey Prigigo preanic
camlpomydi ireacaed okith preefrenalbl Sl"hcar\'@ohmsdd oxateelswarehprapared by

- ?éa’é?iki %nca%ﬂgl@ 'n?‘dné‘rgala('ﬂyp‘”i‘&{l é'?‘zﬂl € alid"Br 18%P9arb8x¥]hc acid,

r S n one 1 nert
soforbty enﬁb@ercapxxde |wnhqagmxware @Qmmﬁeg axay:aceﬁ@ or@tacw) com-

bBlinS 3 x@a&%rﬂm@d&me&&@nms Qk idtsi ofe FrerS bAlaAl QITBLdti(ineral
excess of a metal base ter such as a

, ro
BHenbitPhdha. 4¢luEhfo| XYFe@sM]fC B cadfiganreanat Breial, 2
wioldhioead kycdiawd & methf basgnindanp@modér swdl RO phenol or
atohns to provide a degree of. solubility in oil. The
k of excess netal is conmmonly expressed in terns
04t aITfreaaqr(blc oFpenit enateriatevdl neratdlly"have a3@ffibient aginber of

| 9:§rb5n tb %%Jf}gv \éa‘! 99 cgf squ@blﬂ? a of10 II‘Bg aKmunt of tixccss

equil val e e aCI ni npoun
metalls sammady capresscal mrtatm%o fn%zﬁéansa\ Jaetiermy megg! rano is

ﬂ're5ratu'o”§lsli?&31dmcéhd?%l@ﬂns%? tIﬂEeé@tm té rﬂh@eij‘lﬂ'?/m%lntsg@l* the acidic
w || have mst al excess of - equival ents, or

P%aam gmpound. Sﬁd}?UH%F‘BE?ééEI"ﬁéfér’FéP%f%}Pé’fV@q &ﬁamavmo

n 6 tirh@§ Bs nﬁx'éh Imhersl dsrpredemt ar b noﬁamemtsmleweh’ﬂemgcxcess of 3.5
ques or.m

S B PEa AT B Aot duer BT CF RGeS preapELyRotim to those
ptidadlis thepivos Plaemnicdescritmg techniques for making basic salts of sulfo-

‘nic acids, carboxylic acids (including salicylates), phenols, phosphonic acids,

and mixtures of any two or more of these include U.S. Patents 2,501,731;

2,616,905; 2,616,911; 2,616,925; 2,777,874; 3,256,186, 3,384,585, 3,365,396;
13
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and m xtures of any two or nore of these include U.S. .

wdalenise®, 501, 731, 2,616, 905; 2, 616, 911; 2, G%g,raé%mmzwm

2,777,874; 3,256,186; 3,384,585; 3,365, 396;

2005/ 012468 PCT/ US2004/02. 024 3, 320,-162; 3, 318, 809;

3 48%,2%4; and 3,629, 109. Overbased saligenin deriva-

t PrA2 q'ét-ér3g%¥§’§99;e%ﬁg%ﬂ2§{4;l JNdEfEsiUPm Slerbmsed nw)igamie deriva-

deserdetgdent, &hpecia ?trﬁﬂgnesﬁxrﬁjsﬁ}iggﬁns,qi’r%r@é’sﬁ Hed in {Us3. Patent
S, e

sal te_detergents, especially calciumsalixarate€s,
a é’lég’rggcr%g apel ppligaryae detpreentaorspodell yrlejum salixarates, are
| deseribednini §.apiteaulo@U0YIE f et VBverioth &N pUaGDI My Brfective
OX:?,E;I?%E(? wctﬁl Ci uqm sul fonat e ]geter ents. - OOES] The :
anpant oot MRS VAP SHE R Aplanate SPTE Eonpl et el y

f 048] at the drobuntcainthe ddtengeas etvipondntlinty/ RbeIdiMy Frmulated

Py 1 nt . ' ferably 1. to 7

apeisane ol PREGE Wit liEhBbe (S T T0BRYert oot geigh, preforably 1
pér éanercasy haegiaht, and mayormeferatdyilod tbrd parcent by weight. Its
Cn%&@ﬁ‘ttrﬁt%rﬁiﬁ’_"'aldon@@nlfzﬁﬁrvﬁﬂpgygbﬁggp%ggﬁx%??}Ectergf]sctd?to, e.g. 5 to

e%sg.,.u%to 10 65 wel ght percent.

cohVaigNt R§T€Bhpounds of sul fur and of phosphorus are
t[PPHU6] caMetalmedbmhins@d cSmpbuhde of QU 3nd fuS dre typi-
I\(/:Ial R90 n J“5 V}hﬁrlzi n R8n§)nldl R90are indgpe%fgéﬁﬁp;}/mré are typt
hydllydgeéﬁab% S0P @HE ai ning 3 to 30 carbon atoms

are readily obtainable by the reacti on of phosphorus

-pentasul fide f@and an alscoh or phenol to form an

0, 0- di-hydr ocar byg®phosphor odi t hi oi ¢ aci d

correspondi ng to the\fgr mul o (R80) (RO0O) P(=S)-SH. A

basi ¢ nmetal canpound, 20. efppbly zinc oxide, is
reacted therewith and the rlesulting netal conpound in
that preferred case’is represented by the fornmula R80

S /P-S zZn ORvWPere the R8 and R9 groups are

i ndependent |y hydrocarbyl grBups that are preferably
free from acetyl enic and usually also fromethylenic
@ﬁgﬂ;ng{;?% :aod.R Jﬁoﬁc lil'ﬂt&peﬂie&\tﬁyymdrabdrﬁylabkddps conéaitningz%‘) to 30
eXBHoRatEMhs . r group and hav 0 _
car bon tatgr?geggré e?tg%ﬂn? éatf%h’fG”églﬁ)%ﬂgQFS?Q’C’éMP%%ﬁt‘”ﬂde
pReraralephpl @ rhenalsto taambem Oaetibydrecarbyl Bhosphb2odithioic acid
GafTBPbA o thEMBrRl RARCO)MADP(LHHS UWOLPGOAS coltbound,

preferably zinc oxide, is reacted therewith and the resulting metal compound in
that preferred case is represented by the formula

8
R O\S o
o
/P—S Zn
R°0
2

where the R® and R’ groups are independently - hydrocarbyl groups that are
preferably free from acetylenic and usually also from-ethylenic unsaturation.
They are typically alkyl, cycloalkyl, aralkyl or alkaryl group and have 3 to 20

- carbon atoms, preferably 3 to 16 carbon atoms and most preferably up 1o 13

carbon atoms, e.g., 3 to 12 carbon atoms. The alcohol which reacts to provide
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WD 21105/ 1112468 PCT/ US2004/ 024024 the R8 and R9

wg Loups_can be a m xture of a primary al cohol and a
e

3UBAAHY  al cohol, for instance, a mi xture OPCTUS2004/124024
2- et hyl hexanol or 4- met hyl - 2- pentanol with
i sopropanol . Such naterials are often referred to as

Zithe RAI plaki? opho
SR e rs gl SRR O ST ALy gonta

gr t“?)“t"?f&sé ixtynee, 2t i agpk obft-metyl- éarmranol with
f wdm;&hbbn de&oﬂ'fé}erﬂéﬂlﬁ ardTORBA r@fer?é&ietd'f% aﬂm@%ﬁ]k?dnhx phos-
tgﬁatg t hi 91 sphorgcﬁ haC| d |r§1 a cq_gﬁ etely formu c?
Lot SIS ERRE SRt SRorpaeSiy  cliar) st oteh kpewn and. readily
pemb\bﬂe bythomslgﬁbd 1rprief.er<atbllujzsn6axﬁ fbﬂnalapahcent by
r 25 rcent
WS AR e R sl S e OB aRua oy 2 com-
t Blstalgtfarmaiptesh ubrphnip b pptsentiswik nypnczdl)g ,chDP)tocfalf’[behﬁnt by
Siv [ r r
gghi ﬁr@ﬂztrﬁtyly (ﬁ?lﬂggg)er@éﬁg bﬁ vgecigﬁltt 6ln§ r{) g}%&g}]g&%s to 1.25

0.0 percent wel ght
oPerge™ %Wflat rB’é‘ﬁP owh0085CQ@p®1®orpenh@nmobyt of the metal

V\.ﬁiltghﬁ phdkph@ﬂtsﬂh:@@l@@ef ZDP) |CQHV'b‘éLk|1 £th9rht8)5?édu%cli ani:l ]aresent in

or mul at i o ain 05%
i 80 T8 0c S et noby seighogod luto bgreantoondoio L1
F;)eremld @. @%0tS O(&percenthyObeight. 5X010W- ;kaph@'ug l%%—@lfur Hoesel oil

e A oS8 PR BPRRRSR el G oz o
d%%% ©0 -Gk 49 OrRE D m@s@ RPicSetk. 2.0 OgrSowd d% ar 0.1 to 0.3% S).

| f
gl_k&g%%%@nt{hé/\"aggbstht?%g nxtngﬁp c%n@é‘ggﬁ @Ltﬁ?af?ﬁg uMlteﬁj dubricant

mtmetpl, BFLEERER TS 'am em@r éaurfqes;mmm@emsmm ® provide a
tlhlmwneaemh le S eHini OQ%@DIfé‘deB AsﬂS(SAsmﬁ 1985% Sd+' ffg/{ than 1.0

1 A) hos 20 rus ess t han
girdat aPuch d BB e WePPSr i drsmaterials
%ﬁh%PWS@ﬁssvcmmm @n«ﬂa%l dess |tieas0 5HaBu 10ur? ¥ss wh 4o, ll%e;ﬂﬁ)spho

rhamdd R890:R4n |leﬁ%§ stulﬂf%ﬂ:g /&hOS?{qatﬂggﬁ-@P%r qugrgt tﬁffn?tetgwcants

t han 1% or | ess ash

GaDtaHE lesa rthany |4rYdé§e]ﬁEPeH“taF)P oo sdyr. dessethan 0.08% or less than

Bcﬁﬁr%:l;ﬂubsmucomﬁud@b Ban ned atinel MuaHOMVS%T@HHBédOJsh These
ur are_sonetines 25

PSS £5 VauBO R BRRRER P B rarhi atbee. Frrmubaiians ogteining
oflati velp lpwesmmmts mfesulfagd ashaphbephssey] dnd Qilfdiedre "Bh@fmes

RAERed 98 as EW' §ﬁ$§ b%%ﬂﬂlx@ﬁ OI Be, nggrais]daﬂl]eowgi;ent invention

additives t esen
RS D rsednneeithgy c‘h‘gass | ari oot S AR clommd adiens.

5{70@52: 2@?125 amrﬂﬂ/'eg ri?/%; f\?grb}agl'&enteﬁ{c?u%e dgg&él%hgl ?gpersams
z’cd’élt dHRmat | L%G”BF% e digpersants,nvanriplr siamﬁssants, ester-

cmmumgnglspheam sped §al|§}hfen@fd1§15h$s£ﬁ§%&9 erkmemeo@ny modifi-

&@?I Al 3 ofqge %orsg)ttcgsta%eat eg;f%/%ggeg&%b%gmvyég? u?ﬁ p@gg@dnvennon
anr@ls@gtpt mshﬂaﬁdttﬂizbj/ esactioanbiom ady safl 4 Ivdﬁetyabﬂﬁﬁé/rﬁﬁs Among
thedeLRS ur&artﬁgiﬁ}‘éc# Cdxﬁx@c%?tqtlli‘)ég{agé%%g?%g§ub%étﬂl%ﬁe aldehydes,

succi ni ¢ an ly
l@é‘h‘ﬁ’éuﬁ%@oxﬁh@a@ﬁ@m@@%mumw SlRHﬁmcemd:gdndes nitriles,

kRick] Beron3RrstfRdl f Al n e
654?5403 on n?!fu Yetﬁgtﬁr@r% acg'g? 19(#0' Rgfe‘?ences depaxlmo

sugh l"(?éi"&ermlaﬁ?ﬂ‘b‘ie?é‘i‘ §s. @)@t‘?@ﬁé%"g&ur e

[0049]  Yet other additives include corrosion inhibitors, extreme pressure

agents, and anti-wear agents (including dithiophosphoric esters); chlorinated
15
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agents, and anti-wear agents (including

wdlbdoBhpakesphoric esters); chlorinated 15 WO

2005/ 012468 PCT/ US2004/ 024024 al i phati c hydr 8EAfUSaHd024024
bor on- cont ai ni ng conmpounds i ncl udi ng borate esters

(which may be present at amounts to provide, e.g., up

t alipticp pirdiesathons; datbn- mtybmlr@mnmmpdundsludﬁrd @bta@@ esters
”P»dh)ﬁ:h qﬂ§y B@"br@s‘leﬁg 3p§meﬁ§l§et%t r Hq%l lé?e’n‘?}p ¥§'%80 ppm boron); and

rials as no enum sal t

dF‘éﬂ WCPHWWﬁeErcnaﬂwch i @nadaamwpmsewmlmno such
ghmaaefa@d aSTRRGI9b&eHEn Qhlts @nbYy b@i@hﬂﬁx)s(di(aﬁiﬂ hnocaxbamates) and fatty

am nes such as

th t ed
f %?'?4%9%\ y?e% A XCE{%W@@H@WW 92)f¥ma| ammwgkg ethyoxylated

- cantnak nsuzh hhepdjsamfemysexw‘ ttan@wmrkwﬁﬁﬂn@@ d(ﬁi}?orﬂwnw T(12), al-

y ti.ons whi ch do not contaln
BBk SeERY ile oceR Bk 1B JREREIOMEHoBors dlaely Tevealed in
\fogmgkantoymwﬁpcb\d@r Bt mdnmh ﬁl‘wyxonalnaﬂrf% @lﬁ@ﬁ@ﬁ‘blycerol Mmonoo-

'elg%tleegg\%sQ@ ?J ﬁﬁ%%?rgeg@f %/eayso tt;v%iége%rg Lgrgcjp@er polyisobutenes, -
oA yrgpthyggqy aje yp@n@sgersaptklehgnymc wbxcbem;nsgdieed pail @hers, po}yal
QQ{DQE%BE&S all&%‘y}"ﬁ}ﬁfdoﬂﬁjﬁ% Aihtic tpfoz}’}x‘f%k gﬁcﬁvg lefing and multi-

scosuﬁy rover’s § above-nen
B%‘b@] VIS ﬂﬂf i 'EREE Verﬁ’o&‘ﬂ’epmbﬁvcw@s%nmpeanm hascosity

avloldifiexsd, Fsuualtpbyltcdﬁmfdesﬁrgsggggtgﬁ Qilrd‘égglrez%grrilosscolmrﬂ(nsg sub-

QFEL%EF%Q&? grﬁ? gmngfncaﬁl b HAPRER2AseR folymess, cppsslinked alkyl

@bgﬁﬁseor plskg'é I@pbﬂhaldnabr I&eanﬁor/‘k(idmplé IM%J% '8 BY "CubNecant Addi-
[~ a s-Hle

L S? % (¢ S%&ll‘t%%?rﬁﬁggil S%ltnl{]e L}!‘ (Lﬁﬁklﬁssﬁgmaa‘%ﬁpg Pub-

é‘éherﬁe Cu%‘éeéia"tcb QPigud A6 8). Ppneﬁm ageetsf canmbe iweed ab reduce or

talzhe uﬁ@armmﬂcdm@e &4} s pal y
@ t hese .an, Ha%glg??lolnrgiu%}tg?ﬁ?ﬁes ot OiBaric polymers.

ﬁ%’BL"iS Ogrfée%ﬁ A Aqdiiond ani-5erm FepiAp@HiRIsoRTe described in

Ag@g?ﬁqmw Agamy, by HeriryeT. KB?@S(I\%E@IQQ& @;Q;tfrﬁéﬂaesn 1976),
es i dan SO i cal

%n% u}dzesdﬁ)@g Ariltgc?l &uq.'%% a{'%ﬂals ArigPA Fl’BClﬁﬁ?‘iLetyBFa ly of tn aro-

mﬂﬁaeﬁ@dneplﬁnbl“dpwe Pheng| uxpmglnemchma csrdradontdiing hindered

- phardey adl dephren@l & P@Tgﬁﬁﬁfshp@q ﬁcf% wldlfnﬁﬁé In one em-

lication WD 01/ 749 I'n on
ﬁﬁ@mt e SmAIH ALy 2 hindsEsdpheanl peexident cearbebb010 6.8 percent

Eld)tmelrmanu o2anany dnfide aRMUKHaRl cadnb Al Yltto arﬂfﬁethte antloxxdams
ntioxi dants ca

n be 0.1 .to 4.0% the
A bOULARN 589, G Yot Dl b band pihee sdampes whish may
@q Bead. :admmbmasonmub hhcrp;esenth@vblﬂ@@h hrE cg:@m)béajaﬁnl $Hater detail
t ed, in grea
oS! PR Pl U8, B8R R R oA e 1
‘Pﬁ'l“élhjl)r col um 17 I | ne 16, inclusive). 30 [00501 It
[IOSDO(PO\MII xtsfkﬂb»ﬁrcmﬁt Qfmd S‘fethg%:ﬁ&lx lssdcg(?r%cerd' 25d. ab a[yhlgteract in

teract .in e final fornulation, so that
ga EJHE‘E“'SPOP h%Pf aﬁéhﬁtcefrwnamtmf whayfing forhtkagpenhay be

chffemnt fiase thdsattharse arnnhlmbhaecﬁdpl&dmsﬁ%e ':Hér*atﬁ%ﬁ (of, e.g.. a
can ra

QU Bhnih 228 e SofbsbepoifiSretn BT a0l ees. pTbauppducts

fpone therttay, ¢l pdlmlgahu@rcmyctshﬁbrmeofillp@ﬁ 06 ¥TRE thPEBmposition

of "RL QY fh LG AP AS & Rnded use, may not be susceptible of easy

.descnptlon Nevertheless, all such modifications and reaction products are

16
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35 of the present invention in its intended use, nay
uscepti bl e of easy description. Neverthel ess,
ol B

modi fications and reaction products RETHUSHgHA24024
WD 2005/ 012-t 68 PCT/ US2004/02. 11124 included w thin
the scope of the present invention; the present

| mmmuqmmn GREcApRSTaBRe bl‘&%eﬁ@ﬁ‘ﬂ@ﬁﬂléﬂx ORe PreRat fleldon encom-
adnm xi onent sggescrl bed E

[wge_ﬁ th%fﬁf‘}?é’é’é’é’ RICRATE P’r?g"}%mge(ﬁe compong%(é I\c/lFékcnSbed above.
hvdr ocBKBWMPEBBst i t ut ed succi n| c anhv- 5 dri de.

B ) BB -
h : ,C@T\Gﬁn&@d@l@(ﬂmsabmenn:e@ 2(®)0|_prepared
r&vﬁg Ah@ﬁ L@%bosgg;'me%wewamd?w 182% Shbldifld 0 a 4

rmocou subsurtace Yas

tRfsk, 5dn(§0lm§5p%%¢maffl%§kc‘%ﬂ¥éﬂé?@ewsmaﬁdOVGflhs[s@ sume a thermowell

iy ¢k Lth@mh&cohs@t QepsucB ki infdiNdpe ! thdl4 Ero FAlOELMensers and
- added over .5 hours N i ncr easi n% 2) is
2) 1

39.
F@St(e F“é%‘t‘ff"e’st%Bai%(!"”h'ﬁénﬁ?&tterlé"q 'S Chlomngeses g9

tﬂd&&&ﬁeﬂgefouzs bmuesnaredsmgnn& ad:rﬂﬁéiaﬁxtre 182165%)3 I?jhe mixture. is
e over

AR nea®a e e el Jumins” End RuhiiRich & 145 AP nGsE Addi
Thmam:b(koume gas (47 tghes athdesit Q‘Chrti)hdLQﬁGNhﬂd 1mt&em1ﬂg trecdkempera-
[E?fe Eos Z "lﬁrl{é?rrl%ggl:nee?sf hﬁ[hera)ge F%lggzz]lg g@éxs%%mécl{] for 5
rk@mrs:m%mﬁrﬁ@fmdtr %bbé’ﬂd\%r 23 Utsirs wmmsmw‘am Bitengen purge.

qboﬂﬂs dé’cﬁﬂ@ge@t bF’eno@iémBhﬁ? Mcﬁbér@m drelt E1 @K anhy-

Prensg pple B $|I_, ﬂg%e%pye ‘substantially as
hSCFbaleh@V@Eﬁﬂﬂ: 18 g dmh%dés@émh)’&’fl(ﬂﬂ) Mhaidh wﬁyhaeﬁépoly-
' 1 rr ver
T EI I N ST e L
@Dﬁf@r@vqrsﬁ thlmsns hedtreantanéll @C thisdempeagtuanft €4shduran The
szld?g% kren R diY Yo ZfIG"C %nHQru(/:li&Rm{ ?l'fg?%’ﬂ]a\ﬁod) gt lhiaeFS mm Hg])

product 1s diluted

The
6%\1/. hpwr 4o gfﬂaeﬁetwb%ﬂ%.%en@rwecm dihtedowith oi i[ wisﬁ}tered to
Brepae atproduct Emaml@oﬁ?ou%aama%aﬁ ve Exanple B is

W@_ﬁlantg al | é %eat ed g gﬁgggﬁgﬁgoggp% Bﬁﬁgrﬁéqbéqaena“y

aspreacd akeeprr thaehil beédOOG'an prgjﬂ\uoyhdmet polnisoBOYdedicland 68 ¢

}BPQ?}Z}A]C%%R%J}?{EI ZﬁF %ffnpqr ound bo{”t%g}lnE> aéa %’p‘gﬁm S h

054 e adS wrthesisof drshaﬁsmbﬁeﬂ@ml’ébm@mmﬂ@_ floeg 4-neck, 1 L
Rear 58k ﬁagﬁequ?gd mnﬂw@ﬁéad apterathefiddle1PLRR %Féﬁrﬁ‘locou-

d|t|onfunne subsurface I nlét, are char
Bb’@ DQpagtStarkyiran)wath Gongpnseadandsan ﬁqtalwserma%aoscﬁum with
gutmﬂiggélhnlg! lare Theergbd Bplgroeof 8 ﬂg&m&%r%;yﬂré@ a§§h HxaAle A and
a en ow i s begun a
SRy R DA TR M O L R -
Dow &S befie XTI LI# (6,1 aﬁmrhdmydnbylbheamcbmmm (available

Mt Yl B P e PRl Pl uiof il B 2P 0.5 howr

and the mixture is mamtamed at 110°C for 0.5 hour after addition is complete.

The mixture is heated to 155°C and held for 5 hours with nitrogen flow. Filter aid
is added to the mixture, which is filtered to yield the dispersant product in oil.
[0055]  Preparative Example E. A similar dispersant is prepared from the

material of Preparative Example B.
17



‘The mixture is heated to 155C and held for 5 hours

wowehHomhdsr ogen flow. Filter aid 35 is added topéﬂg§2,,(,4/(,2m24
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I5

20

m xture, which is filtered to yield the di spersan
product in oil. [0055] Preparative Exanple E. A

simlar dispersant is prepared fromthe material of .
PHMS4 at i&é&@mm@amz_uip WO Zimilasdispeasa68 is prepared from the
Pﬁ(&g@g@ﬁ%g{%@m{rgg@@ Preparative Exanple F. A
SP& ? dlspersant Is prepared fromthe mnaterial of
@ﬁ at AM&%&M&S 570 Prleballatki ¢quipRethps én Ereparative
TEx@mﬁleLDflka}‘&ilﬂe@GSO rgosﬂ agfrotifictHirepatatas i Preyaanl e FRample A
g ?f of ag uct ared as in_Prep aratlve
e o1 Hen s Dl PR Ve, A3 Pl Baglcng with 327 g
anpmaladnﬂ vﬁ‘hEnalxplre 1B,heaﬂed,ngmw st togl rofttemi ni@idgen flow is
t sLiLring, to
fieé}“g]%r? 6?&/\/?0 2?@&38 H}y gIqafHD Botiowsgf )are added to the
F!@Wetehyﬂ @dezrirnend ohe ammurESS gaieameddddd 0°G foh@.5 hour after
r%c?&‘it‘x'a?r?m%or@pl%l@%énﬁﬂ%ré %ehégtég ¥ B54e Kﬁ?d Félﬂlf%];]:]g H3rs with

hour™ after 1S CO
mikege floy. nEdie¢id és 24dg m@ewmwfeorwrmmamﬁﬁewdtm yield the
ru,g;sé}g@n Fddwy ibifiter aid is added to the m xture,
|ch S flltered to yield the dispersant product in
s 1-12 [0058] Dispersants are prepared

f[mﬁs]m x Digpessanifs atec prepasedthydrind@sreasof gesehiel Jir}hvdrldes as

AT R Y

Itblel n'palopmlcbﬂodlmt chheringigiarase @roduct,has indicated in the
ff@hb@%%@a%@kﬁ ©E£ch gﬁ Qrsgﬁtsgo%n}?&moncgngxg@g '81011[1] l&):g%tclorr])centrate

a_concent ai nin
gioptaimngdact dikueph el éafe active thems@él tEheo¥isedsity of the dispers-

din$ R@bETos AN Psofgi)@ﬁbﬁl Q8 W] rBPRAE LS cerASinbRlake 35 Vill®sity for
cent, increase sco%{)‘m\{l%for certain additive

&8&‘8%‘%‘}‘% ¥ PO f%‘ﬁ Fwetﬁ@%@edqhé,%is%mﬂer storage
efbt&rweskmata@?c 20 for 8 weeks at 65C. Table 2 Ex. W

_% therrml - Propertl es of J[glb]s.apfrsant - Visc increase

0% —anhvdri de

L r\f\’\r\l

DUL b VI Db uuur (o - SACAR)

'Lgsf(ed By WE“%? be’épirsanteﬂ Yiscigereagsof
- 3. cS” ) 1°2o 17 468.386 - - Viscesity3 e peddigvecams, % -
421 anhyfrde useg’ EBNg B§) 308°C, mml/s7| a5+ fb0 ¢
1%. 5.593 500 14.7 5 6 59620| 15. 1§6476 418. 5[ 2 1.05
— 7T \lé 1644711 612 -
2 e 174 463 386 - - 1.0
3 e |30 - 18.5 |408 342 - |- 07
4 e |40 19.7 1352 333 - - 0.7
5« [ f {0 | 11.5 |593 500 147 |50 |-
6 |f |20 o 15.16 | 476 418 52 110 |-
7 |f |30 16.4 |411 383 40 |12 |-
8 |f |40 17.9 | 347 356 3.2 |-0.1 |-
9% g |0 15 596 465 79 (05 |37
10 |g |20 13.2° 463 - 406 69 |14 |52
11 |g |30 143|402 380 3.8 108 |4.1
12 |g |40 13.7 | 336 358 34 |10 |38

* a comparative example
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8 f 40 17.9 347 356 3.2 -0.1 - 9* g 0 15 596 465 7.9

woRbs/Pafess 10 g 20 13.2 463 406 6.9 1.4 5.2 11P(9T/%§2004/(())24024

10 .

15

20

N
wn

30

' ”BﬂQHIn@ P

14.3 402 380 3.8 0.8 4.1 12 g 40 13.7 336 358 3

3.8 * a conparative exanple 18 WD 2005/ 012468

PCT/ US200- L/ 024024 a - additive concentrate which

cont addiy valsoncers s whiokicghtainsf ahdws S0%ibyaweight of the indicated
didisperssain{in¢ludihgidiilugndiofliemd grnklerarapnsemtidrel , amounts of zinc
c drligriditimophogpimtm tagtioki dantsccaldiuab kylf chatd delehgesiphanhé antifoam

“amgdnoxi dants, cal ci um sul fonate detergents, and

abitd fosimilagentnuldida to ‘@,'Swhergn theaddliate patkhge Contains about
wheged h tiehimdactied idvpegankage atenakinsl.afoulycedd mefooleate, an
t heditinekaowado dnspRraaviscanty Blcseasabout 1. 9% gl ycer ol
MonoY|sealigs fénuladen té e, "knoweil ehAaBAiE Gk Y¢S EQhin¥ about
| PPGEHS e 1ﬁd1tat%d$ix§ﬂe|rﬁntf:ﬁr\%l|l at aB8Butt 9792 yc¥d® Hddoleate and
t heoggdifdwe qackage contai ns about 47% of the
| ndi catsdstiSPRBAY (fr&R ¥6hd BB ﬁ‘}b EoﬁJtZr/é’—%dé‘PrﬁEognhydnde
@ B&Si)n icatedS YRR (Pr B B LR succinic

%FB c?‘-l _O?I ne- pr%%gésélgs and%ﬁyﬁHgt ed an%am{ne Pottoms
_ ,5 ersgg é;e?)g latd%r}ﬁ sgc%kg G cé‘%‘}éﬂ“ d% thermal

rsan ' eg' asll%poé yel iyl tet tﬁ?rr%gz 8?%98 rg%[elgsl is pre-
pared 8%‘8 oLyiFY! Ute%e ’(‘ﬂ Woer ﬁutrg prepared as
|[|005%] a‘pr erpsultSt e Telereiovp tiot exosnprest teamis adonk @ nimg €20-40% of
p(ﬂEemeHﬁéln@rogggosMo@ﬂ'cYéﬁ%th@nﬁlate% '\éxfh%t %d‘ucjedoargounts of

[0059] The results iIn show t onposi tions
c%%%ﬁw%abe wodk sRse Ph@etthwmraﬁ%éggp%@érqm the 1000 M.

apmyldbb@tenaatrﬁ ﬂoﬁvbde@ébisbjnte rtadusseamgrmmta&se% onQoemo The
chl ori ne and her mal

b%\]ﬁ se_of :
PPEPYERTY o tvﬁ%c’oi’dbo Vi1 §1%s JB%fteeHéO"qUHﬁ?%\fad Srfrulations
reegts ningdétie @rwosg peiroymonaesleaise upon agei ng. The
imﬁ%ﬁggﬁ@t@ in viscosity behavior are nore pronounced

ons containing little or no glycerol
HBAGRH eatieldionahg wsrsaaLsase pseqaners (ronnariktiresnay of the materials

chSi%erxs.anme@r fbupr\»ﬁQﬁC@ijﬁaQ@zm Howre 8 Rbuldi& Table 3, and
mat eri a 2,..but vvl[th CONratio

as
FOTE B0 2k roteet et o B Tesilet o idnsh B dngate after 8
avkabks iav 6 StOneerdposted inl Tablee3:r esul t s of viscosity |
increase after 8 weeks at "16.15?)(1:& are reported in Table

3 Table—3
TEx. 177 WY %. thermal | — Properiies of Dispersant — | Visc, increase, %,

succinic Viscosity, of additive
anhydride used | TBN ppm Cl 100°C, mm%s | concentrate... d

13*1h |0 14.2 12830 474 136

14 |h |25 13.4 | 1956 242 - ' 9.4

15 | h [50 _ 11.5 | 1339 173 6.8

16 |h {75 10.6 | 680 136 4.3

17* | h" | 100 . 84 | — : 117 54

181 |0 23.2 2621 330 9.6 .

19 }i |50 17.9 11367 163 5.0

2011 [100 11.5 | — 122 4.9

* a comparative example

d - additive concentrate which contains about 46% by weight of the indicated
dispersant (including diluent oil) and smaller, conventional amounts of zinc
dialkyldithiophosphate, antioxidants, calcium sulfonate detergents, calcium
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" Ex. W % thermal - Properties of Dispersant - Visc,
wo AeEeRse % succinic Viscosity, of additive

anhydride used TBN m Cl 100C, mmR/s concent r af §T/US2{4/024024
13* h 0 14.2 2830 474 13.6 14 h 25 13.4 1956 242 9.4
15 h 50 11.5 1339 173 6.8 16 h 75 10.6 680 136 4.3
1phematexdeigrg@ns, about 139 additignali Chro8e 2igB2dard30e9dds that indi-
1oated 5Othe7]4pla, 367 de GGctboromogifieri ardentifbat ageh?2 4.9 - -
30 —*dispareamp ar wing EO Bk a5 €5 Wo-oilad At hotevecshregpilr at e
Vi odi s earidina iha ging OOIN 461%|1 53 %&iilg:&)ﬂ‘}'&flcgt\f&&:rier}ﬁbﬂat ed

; Bt A4 ncl uding diluent oi and smal | er,
E2hf 1%{5}}1. amounts of zinc dialkyldithiophosphate,
d906dki dafityres af disperssotst orairepated drygiehdingCiakeihefindividual
18 206 bR L2 4024 ate ‘

det Izgl?gs;;en,t } ﬁfé‘ﬁou?ﬁ%&&%gﬁ% Pgéég 2§ oyt (t)%? Qr%giascpo&chgmt? with the
beSicdedditinal peditiverdsed Formphstivanid, imdatée 3 i Bid cesults of
?aﬁéh(fsﬁt(?gncr@ﬁ% Atrisf 9aRsaABBEC e 'gﬁgbﬁt‘ag {iﬁ gbiavi ng

= - | -

:5, 55% 0il, 45% active em ca

i spersa having CO N = 1"]iab[%é% oil, 47% active
dieni ¢al | ¥ViE%asimel urcBic [ DYGEpsiy areass, bf
di sper sant snigrdeiderdepmersoht by bl endi ng t oget her

iIXidi vil dua di spers@ants al ong w th2cenventi pnal

Qenponent s to form@ concentfate Wgag e pane -

addi T pnal” addi T veg as I n conpositpn—“d“—J n Table 3.
T;Qe e‘iui s—of viﬁ,uaityﬁ‘efeaﬁ-e—égfer—e-v\eeks at
c e -plesen Tabl 410 Taé!-‘_ 4 Ex W %

I
;'2_5‘( a esernted—tr—table
o TV ‘l_Q / ncr 93951'4 anhV r| de dl S

\
H
J

e ,r" SHGCHR-G tcositv i
dantkoapl * 0 21% 227 3089 9% 50[7.6 24 70

76 _bb* § 100 5.8026* k 019.6 2B.% 30 6.5 28 k 50
284 |k 50 4.4

29 k 70 4.2

30*. |k 100 4.9 -

* a comparative example

j — concentrate contains a mixture of Cl-process dispersant which is prepared
from the polyisobutene succinic anhydride prepared as in Preparative Example |
and polyethyleneamine bottoms, and thermal process dispersant which is pre-
pared from the polyisobutene succinic anhydride prepared as in Preparative
Example C, each dispersant having a CO:N ratio of 6:5 and containing 45%
chemical, 55% oil. '

k — concentrate containing a mixture of dispersants as described inj except that

" each d_ispersant has a CO:N ratio of 1:1 and contains 47% chemical, 53% oil.

Examples 31-37 _
[0062]  The following are examples which exhibit progressively reduced Cl

levels at increasing percentage of thermal process dispersant, and good viscosity
performance at 100°C. These materials, as with certain other formulations,
exhibi_t little or no differences in viscosity increase after storage over the range
examined. This is believed to be because the particular formulations (perhaps
because they have a relatively low CO:N ratio, €.g., less than 0.9:1) do not
exhibit much “viscosity creep” even in the absence of the present invention:
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29 k 70 4.2 30* k 100 4.9 * a conparative exanple j -
wooEaneRRt rate contains a mxture of C - procesgrT/us004/024024
di spersant which is prepared fromthe polyisobutene
succinic anhydride prepared as in Preparative Exanple
1 and pol yet hyl eneam ne bo tclrrg and thermal process
dispersant which is-pre 15 t? fromthe
Pt y| sopWichethenmel ri-— Bispgries®é Diprqssardc—ag Visc, increase, %,
Preparat’suﬁe:iniExanpl g C, each di spéssenity, havi| og addiG@eN
ratip of athyEiraiedisedtEBNI ppmiEY% 1ei*Timal/s $otnantratk.. n
-3 oncepprat e contalmag Py Xt Qre of gl Spefsant S3gg

UpsSTrj o QQI ] EXTE t30171a 67596510 CﬂSﬁ)géSdll[ has—a w’i" N

[t ek a5 oaed b TL1 ow gl o axchepl 3%
_\&ﬁ clt ek 4‘1Qh|1 nr Qgr Féqllzlp }/1&4 duced @8 | evel s _at 5.77
i ncrieasj ng percent age of thermal process dispersant,
ai lguold2Wi scosity |@drt or neifce| at 108C. These  2.43

Bt grmal 3 as with cpeot’/ai n 3stiher forpgg ati ops, 2.63
ewnioht| 4o ttle or )ogll’r’rer@'yces In ygpco& y Incsease

gﬁ‘f‘ f&:ﬁéﬁ?ﬁﬂg‘g %rﬁé %ﬁéggﬁgﬁl cufé?bﬁfor nul gt% ll)b%sed material

e J el at
T fppegan ﬁaYlsge‘f‘Pﬁ 23 o gs SHioo0 % abiF Ehemienl. prepared
R IS e iptingg Rhydidena BééHb@“‘cﬁaT?‘h\é‘ﬁ K@BRIgtA (with-
oy &t fiod :heaonsng 2008 ome 488 npoTi AiSf Gyapoai o ExqmpleeB Sin the -
BEmougs Showrher mal - Properties of Dispersant - Visc,
inmc+ dapersafh as $mC'El akeepVitbe ositeyal of Pagidhiritiwee Example B is re-
pidvedbydraustRrepitive BxakPRCC. M2/ s concentrate... n
%1— alldQivé4cchcdrifdie MRicR - BRtaidabloud 5530 by Gefzhl 3P ll??e {®dicated
3%pkrsaft Ihcludd? diliénd ofd anddsrhad®, Ibn2efBthal 68nd 157 of zinc
ARy dARiophodp l’ﬁi%@ tja&%la?zo‘ﬂégco?rgm%gghl%@to? o 86htés) S3alcium
31 fonAO d@ élen%@Y cld&lu% p%nateadewgmg@t bY@ a SXRIR Sent.

based nat eri al
FE8G . A%%-havi ng CO N =
U)OMJl ’5\@% iuﬁnulzﬁﬁ%samtel pre:pafaelrm(hadh ajpe epharaterishcf oDmiesel
r i C.a i rati
| m,&stne lﬁbx%. s ﬁ,ﬁﬁamoﬁ% hg&g{ﬁéap%ag%@%a@azﬁg ﬂoﬂ}é efo%tgm,
Pﬁ‘é “r?&ffé‘ﬂllnﬁl ”@f ok e Sl SPersaBt Rt athpl RIEEENL invendon. A reference

formulation is also prepared characteristic of a conventional diesel engine

formulation, as shown.

[0064]) - Example 38_:

. A mineral base oil (mixed 200N and 100N) containing conventional
viscosity index modifiers;

- 5.0% chlorine-process succinimide dispersant, from 2000 M. polyisobu-
tylene succinic anhydride + polyethylene polyamines, CO:N ratio 1 : (1.3-1.6),
including 50% diluent oil _ .

3.85% thermal-process succinimide dispersant, from 1550 M polyisobu-
tylene succinic anhydride + an ethylenepolyamine, CO:N ratio 1 : (0.7-0.8),
including 30% diluent oil .

0.5% zinc dialkyldithiophosphate(s)

1.3% alkyl borate(s)
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amounts shown. m- dispersant as in "1" except the

womRk€hials of Preparative Exanple Bis re- pl acﬁgr}%gzmu/uzmn

that of Preparative Exanple C. 10 n - additive
concentrate which contains about 55% by wei ght of the
i ndi cated dispersant (including diluent oil) and

-smal | e}-65Porverhtasethdla anduMvigs defergenics), including a Mg saligenin

inhi Bitor, antioxid cal cirum sul fonate

dﬂe@éﬂgxhtdhrtdih@nmh%ﬁb@ﬁt% ;Hu'l l1aapl e corrosion

'deterg%ﬁ%(%‘)“o"dﬁwé(slbm phenate detergent(s), and

antifq;ae%a;gﬁm;earl;?mamees 38 - 39 - Diesel |ubricant
formul ati ons. 4 Two ftprrrulationS'are pr epar ed

whi ch eppd'ﬂéPEET’ Fi filicops dgfoadar  engi ne | ubri cant
fl0063] at Eeampida¥iRefereadeiced sul fur and phosphor us

conte nt ain the,m xed di spersant of th
presem i nvenfllggnn A Fé%gwgné 15¢ GyPiriicSt iSSRCRt sthat le % of the
phépraireeproshssr act@nimside cdiopermamony ansedomal Abeself the thermal-

gdie % imlgat shown. 20 [0064] Exan'ple 38: A
nerasu%aslemﬁdedm%%rs"? 200N and 100N) contai ni ng

d80e&nt i Shal formpéaé@gistqf Endwplanddi fandr Befefer®® Example 39 are
%hb}é&!cHQOQir%Fe%SofS{Hﬁ@1'3!:1%% ﬁi)' S AE?\M enffs\g’@hggggall\@sts for

poI |sobu- | ene su00|n|c anh
5n§‘ﬁ%‘§-‘ Cendl 7Igpedop (m(VPlena eatposu% sm@mmtsngf Parker-

EFG%I&]TIMLBRIE ARG f&os&%sdrmemabm@w&%s oM hddhdB0°C for 282

ohu- tyl ene ccinic
{°§@e6’1° a0 éc%sg{ g EAE)AYQ ?ﬁe %@bti‘xqrgflr:%ggxclr sé:al tests for
(t@svlcostgepgth iamd| ul@ngglcﬁﬂ%mdblvmmgthdmhoOLhE% tiSens in the test

YA 8 S S £ i DL BT e

JAtreply vircosky dnemease teshéhubllavgng avy lbmluggelnsample of oil for 24

detier genboed %Idumeaglrﬁ%nyﬂnoboaﬁlv%&sw%g Ble! saﬁnﬁﬁé’at 40°C),
ditive

0
B RNPRL St B S eele of o Bics it d daamene hydrop.
eRedfide, ersaesed tdHebfioatenal rni@tatife ﬁ)&&hﬁilﬂé’a&ed 2t 500 g at 105°C,
t, at
AREAGlnsPUGRRL WAL ) H0F0LIE 20K, 0L PERRLOESSR resuting
8T fedr- dlﬁmékﬁésrspgmctmum deddthe FETEBA cort@siG0E6]ATIM D-

69941 Bel @B OhreBradil 138 Apdg Ref er ence Exanpl e 39
are subjected to a series_of tests i.ncluding the

. Mol kswagen P\/ 3344 seal thP%e

ExMest |~ PV3344 [ MB fluoroelast'r Viscosity HFRR wear | HTCBT |
Tensile Elong. | Tensile Elong. | Increase | scar (um) ppm Cu
(Nmm™) (%) | (%) (%) (%) »

38 9.5 231 -30 -25 30 236 5

39 (ref) | 6.5 183 -44 -38 32 248 - 39

[0067] The formulations of Example 38 and Reference Example 39 are
further subjected to a High Temperature Cameron Plint Test. This wear test
employs a Plint™ TE-77 high frequency friction machine with 100 N load and
20 Hz frequency over a 2.5 mm stroke lencrth with a ball-on-flat contact geome-
try. Test samples of oil are pre-treated with cumene hydroperoxide. The test is
conducted at 150°C for 75 minutes, and the results are reported as the wear scar

on the ball.
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tensile strength and el ongation (involving exposing

Wog,pgm]mlgs of Parker- Pradi faTM SRE AK6 fl uor Q&3 F]lpﬁnumunu

el astoner to test fornulation at 150C for 282 ours

~total prior to testing), the Mercedes Benz

fluoroel astonmer seal tests for 15 tensile strength and

el ongation (involving heatiTaple¢ Ae specimens in the

test fornul atjBen\eit 18AGeron Pli6Bwhaugcar [reporting %
change fromthe, orrgrn val ues), viscogity increase

test (by bl ovmn%éza 35& a—safphe—efioil for 24

hours at 200C a3w(mﬁ)a<>378pgnchange of vigcosity of the
sanple at 40C), HFRR wear scar test (in which a -
sanple of oil, treated with 1% cunmene hydrop 20
¢0@68lde, The remidd thow thintitbatfermulbonranginmg Seedbpersants of
Pr?el hrésgﬁldﬁg/emxoﬁ%qm%nét e&ﬂ@&gnt ngpﬁlgl&g@r@éﬁhﬁcg'xﬁiﬁerms of

roke at 20
ﬁ@’duIPPI‘fngnafW@arV@%FWdilWSér Jnaipestar eﬂerifwngmpc,araddth@"rosmn

Q?Ire@oﬁ/hﬁsd QBn@&?nbnﬁMM@e f@?rﬂﬂbdtloﬁhgvér?%uhﬁ 1HE §ormula-
eSented in_Table 6: Table 6 Ex.|test PV3344 NB

Fon o demsile 58\995@&8. % SFdPFSFéhﬂWQaF‘ %Berdl%ﬂénh@phosphate
Teqsi be i dogumems repsedseaabd@Ms ARBESfated herein by

powy.
%&%-) %@e@(tf%ég_/%ig% Ssgé)? %r%éth%g/ﬁegﬁg%mt%]éndlscated all

hometik alt qunsities ibxanpiec8tuandpRafywne owoumtawp Ineat&9als, reac-

APF cohtiii N, pRHALES el Aubb@TEmRE! S (CATRI AR are 1o |

wear test Iosa

he gmdﬁrsetmﬂeﬁs:ymfc}lfle@mynthﬁawnrdweammh Wmesy piggvandndicated,
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[ 0069] Each of the docunents referred to above is
i ncorporated herein by reference. Except in the
Exanpl es, or where. otherw se explicitly indicated,
all 10 nunerical quantities in this description
specifying anounts of materials, reac- tion

Iﬁ J.ons, nol ecul ar weights, nunber of carbon atons,
an the Ilke are to be. understood as nodified by
the word "about." Unless otherw se indicated, each

chem cal or conposition referred to herein shoul d be
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ratio | jmts set 0 herejn may epen
conbi néb) 18£8 1% I"‘Sﬁlgt{th%er%‘ﬁgeg 3 AOMBARN Brepéied by reaCtmg a-
eq;ﬁ)myléd)lﬁft?léhe Oht leB&t 701)6817&11106&' ﬁ@%lﬁ@nsﬂﬂﬁﬂedﬂﬂﬁﬁzﬁﬁfng a terminal
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prtﬂﬂ)‘dl@h QfC}(cll)c ﬁhkég&asén@%thlﬁ%&ﬁ St NG)akt 1848 Lo Succinic
Hb%fo p ?‘EI’ E [ sobutﬁ ubst | t uted 5
SGEBTa e abiyet fgherd 10 Bk aer he oBoh s RsnsuhsHBiagb fhrough o
V\,fwneuymhthmkpgé yi sobu- tene substi t ut ed succ:| ni c

anhydr I de?ﬁgraps%g%aht 8 l’qgsglﬁgf? Of%@g ereln V\Fle%st one amine is

percent (0]
pataatebbwithl @nenmt@@s afhae mpmmr@embst;tutc&esmmms anhydrides

_ t@@g&q{ngcgr(taghﬂag@ a terminal vinylidene end group,
ri

Wi th % de in the presence of chlorine; and

10 (b;m41 ’P% gPeRenh Aempesiten of sfaim Lowpersahat [seshencamine.is

byedcﬁattsé;mgataly f&'ﬂlhytlhs Qit@%tlydtﬁiﬂﬁle -aibstiaasd sﬁ&lﬂﬁrﬁﬁ’i@ﬂrl@és of (a)
ereof .conta

oA 3 ind, 860, <R R P Ay e mb R o RE e L R Forrespond-

absgtméleqfercemagﬁsmféa) and Cbl)e di spersant of claiml,

wher ei iy WF erl %gﬁp&ﬁﬂéosq{i’an Gfaeﬁéi% a?rﬂ?h til?o@éﬁcfl\pfl&ein the’

anhydr i de I's atta
pGrYNe 69TPERES & pPk(FthykeAeaming).ough a cyclic |inkage;

and Wi t6hi The dTBesIeatt &&ﬂp@ltldtﬁ@ﬁtanwﬁ Sdfifé i hrough 5, wherein
anhédrl de- éﬁ“ ved noi ched to the

GPURPOBEh @ BEbetta alie Drvos hpgrcents gnd yhergin component (b)
| iinjeegent 3. IO'Ebe70dwsught pawentconposi tion of claim 1,
wherei iy at C%%l Sosh Zc"J)'nmpgsmﬁ a mixture of dispersants, comprising a
mixture of:

(a) 10 to 90 weight percent of a dispersant prepared by reacting a
polyisobutylene, less than 20 percent of the chains thereof containing a terminal

vinylidene end group, with maleic anhydride in the presence of chlorine, and
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di spersant conposition of claim1, wherein at |east
one amine is reacted separately with the
pol yi sobut ene-substituted succinic anhydrides of (a)

R ) 5 O BB BB s o o

p&rawnenages of (a) and (b). 5. The di spersant
conposi#) 90 &f 98N¥e ht%éﬁ@Pﬁéf tahﬁgg?llga% p%%?eed ri!)yt Irqeeactmg a

é-‘ng’ Wq“ ses a paly neanm n
dPQQ HhtleRs mb deast |78rPf‘6Fe"érﬂf the chpigh fBereof perfaijiing a terminal
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reactlng a E 1 SO uty ene,
t RBC SPLAING an éﬁlrééﬁ denriehmei sy inaktashefl rﬁmthe s@ylsobutene substitu-

VentytHreegie ae@}d:hgr Qh‘lﬁlgeV\ﬂahb WEhial @o?ﬁ‘ﬁ%’f i(gf at NedsP@ne hsuccmlc

t
NGl o R aRmiely [ arsbg it T BAYERPRSnR QUbHiRA hrough a
| sastcyolmelihkagegr oup; and (b) 10 to 90 wei ght percent

of a dps ey
& S AP LN ey ono
t e ’fly]@é?ﬁ%fam(?bng a termnal 5 vinylidene end group,

with maf el’Fheaﬂhﬁﬁéshﬁl@n ol ah?%f%ﬂﬁ%fsaﬁttﬁﬁhgﬁ@s Qﬂfe@elﬁfcomponent
e internmediate Torned thereby

l.ari ne
WD ZRESRT AR S0P o Seht Pesseit BRE et g ongnt tgs presen
ceinpbti 70 ewigift pefcmnm 7, wherein w thin conponent (a)
at |east one succinic anhydride-derived noiety is
att achéd thocempoptipyiconipuisugeths hspersant of @ngof cldimsugthrough
a16 464 af il (¥ABAcadHvidbdddyn conponent (b) at |east
one succini ¢ anhydride- derlved noiety is attached to

t he poll gi Mcﬁﬂpoﬁtlﬂdﬂﬁbfblaerﬁtllt Kiidein the aRAImMEYEIth€ dispersant
cla

osi i on f
WREEDRS 1, R ERRRECED RS 800 e FmPURLLt O failir is 110
18pei1?h=et bpmwxoglitti on of any of clainms 7 through 9,
wherei n_conponent (a) is present at 30 to 90 wei ght
per cend3. abie oprepesifor @fsdaiani 1,(whetein greeamaunt of sulfur is less
t thah(D. $JcBdbint IB?rﬁ@i@ht thd anﬁu99@9§6§ﬂh@ﬁscﬁwﬁé &R 9. Ihﬁercent

r.§an fn uh 10 and an oil
OFY%acéﬂ H)éa s&‘lys esst an p rcent.

14. The composition of claim 11, further comprising 1 to 5 percent by

weight of a hindered phenol antioxidant or 0.1 to 4 percent by weight of an aryl
amine antioxidant or such amounts of both antioxidants.

15. The composition of claim 11, wherein the composition contains up

to 60 ppm chlorine arising from the dispersant composition.

16. The composition of claim 11, further comprising a borate ester in an
amount to provide up to 800 parts per million by weight of boron to the compo-

sition.
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and the anmount of the dispersant of (b) is 1to 9 e
percent by weight. 13. The conposition of claim 11,

wherein the anmount of sulfur is less than 0.5 percent
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per mllion hy MEIght of boron to the conpo- sition.
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conmposition of claim19, wherein within conmponent (a)
at | east one succinic anhydride-derived noiety is
attached to the polyi sobutene substituent through a
cyclic linkage; and within conponent (b) at |east one
succi ni ¢ anhydride-derived noiety is attached to the
pol yi sobut ene substituent through a non-cyclic
i nkage. 26
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