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TI TLE M XED DI SPERSANTS FOR LUBRI CANTS CROSS- REFERENCE
TO RELATED APPLI CATI ONS [0001] This application clains

w@roosnid4gs f rom U. S. provi sional application sepCBEIS2004/024024

nunmber 60/492, 153, filed August 1, 2003. BACKGROUND OF
THE | NVENTI ON [ 0002] The present invention relates to
i nproved di spersant suitable for use as |ubricant
addi tives. [0003] Succinim ﬁ%@spersant s of various
types are known, including based on
pol ymer - subst MIMEHEIHS?ERSW&E@M EUBRIGANBSICCI ni C
anhydri deg I
aI kyl at i on rou P%R?ﬁ%efbr%é%ggﬁﬁwwtﬁ%ﬁ)Ng

" {098 hal "They amiwa@ﬁn shaime palloraw fromoH.-§- aue eisiomahgppisetion
dééﬁ%ﬁﬁh‘%%mﬁ@@@%%ie}dA ] ?lfﬁ(ﬂf@ the chlorine route
have the unwanted e %gl 0 increase in
viscosity of | uk FORS-SBSHe ially
cmoept r athesprmnmvehubﬂn eeylatas eo ixﬂpﬂdvdedlspamht Suitadld for use

svleﬁ)rl 1rrrul ation has been allowed to stand for

e a I'6 weeks at el evated tenperatures. It has

nEMOl]aen Sugcinémideadis phirspes ohvagopy bpes ade knmwnamcluding those

nBﬁ%EHrSnoEolg%rCsiﬂB&Lth%?t g&'ltaﬁng %é:ﬁ? ﬁte&erggllcc& gflrides)

[atin ents ex cant uce
PTCPP@éd%M gyh crmeecagléamwgy Hop goutgory w@émrmrqsi/by a so-
taﬂllel@hi Qehg”r Qﬂt@tnfdh%lﬁnef %‘M@ﬂlat‘r{]\zhﬁ ?ﬁ@ﬂal yIMaﬁyelsath V@ikpersants,
smal |. anount er rom e er na
~FDeciafly e e celSng, foe bk b tranE £l o igpding to
canindréastiingviscasaguwdddbacmuformiilatbho or iespeciallyt bencentrates in

| &'R éﬁct?g% atd IM&J& &)Qﬁ%uﬁfr@c geﬁjle f?ﬁ%uﬁﬁgh I'hedr b%gﬁ]eaﬁl]p(ved to

he concenf
stglpfbf@aﬁfwerai daysoifer eakis s etewatedctﬁm@em@rns r ath;@ ngiw begn found

dﬂh%Pﬁfs%@ﬂhnﬂ(srﬁ}gbﬁrB@ fgm R RPaER 8 Blech1bBALIHGetAd the thermal
nmprovea ease I n IS | Nprov ment

R P PP B S0 o Sensfeadin fodueed WALy isepty increase,

V\dfbrﬁﬂmred)rtbalhbs@rprép/aeéd)&@'ed)ecalhlmmm ®uld arake even whcn only a
ent CcO i nat.i

d r
o P EEL bl Rl B BONGhe Folf Br P Eha RERG A pgieRt.  such
copputasdiavettire addntlroosl mnerﬁn of eantrd:umgnaj rexhicedwaarount of chlo-

pﬁﬁ% 95 TR Ehrl ALLS %&kﬂ tﬂ‘%rd%g”add‘é mﬁéisbé \H'f is that the

[ ubricants engl nes.
p?%égfé%fer@dmsetiyoﬁf éﬂcl@,unfwrearﬂf 6’r$a§rpsh@t|sul§ S Ehannthat of

f sineeftrate® 98 th@idispeRyafit! Fdfl @S C d)ce@@%ﬁﬁ}%l ‘I@atd@ng hs%lmproved
TEdUCtIﬁ) f the,anpbunt of zinc lﬂf’b th ophasphat
(Epan Siding, " BT oV EeR G SRR SieTHiCBRn g centrate
bﬁ)rmmtmmmdvmd\ tewmdintan oevedsset yalcadn celforat ideragent.

(0%8 U Qo véxjr?n Pg eé eﬁx\é Uil aforkOBp! dd}%eé?at'?xhso cthErowde a

spefsants Tro rine ro e an
proper balance of seal compatibility, corrosion protection, and anuwear per-

formance required in modern low phosphorus-low sulfur lubricants for heavy
duty diesel engines. The proposed reduction of sulfur and phosphorus levels in
future diesel 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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route, as described herein, fornulations can be
prepared whi ch pass seal conpatibility testing (as

woreasorad by the MB Viton(tm Seal Test), corr oBCDIS2004/024024
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testing (as nmeasured by the HTCBT test), as well as a
wear screening test. [0005] U. S. Patent 5,041, 622

LeSuer ust 20, 199 dj.s S oce
el 4 U er PR MRS Thofi R SRR, dorrosion testing
adyd mbamgemggmtﬁesﬂmtesr)gasaweblaefalwneamst:teeamgacstd| c

PO SUSD (3Rt B4 £62E hsueP, AELAIR00F Shcigses a process

Dé@em@an% sulmmmed gagboxplie apids aisefnY ag @9ylama @Bep, feacting an
alolefin) WG a%oam@@QQa cHlt &Qhocfsemﬂ@i@ z@:‘idl ng tHQEsténé@Bt“dﬁlorme

act ed l's tO for
O RSl Bl Dk Bl Tho 999U Paen
U6$)77F§093mud5151%i|.9t ADBTund 2hy2080, discloskehcyiatiyg kgents which are
| JB?dt%(g ﬁb%%&ﬁesdérﬁ%gzglﬁaﬂt( V{’ormnE VxlesrﬁétsI ﬁge\’irrl% arcca:(ih,llcoeﬁ chlorine
prcodtent. of a copol ymer of oct adecene and nal ei c

anpyet dguvq tﬁatgms 4Cgf d@ Gkvuegeaasledpémw1l0|m§m B&closes

and an a y r car [ -sub |tute SuUcci ni ¢
amgmrsaa I SupreyRys tor vicqtmEN#Fmppﬂeea] coppRrifipg fignteaction

| htedict &R atmmﬁ&wd&ﬁa@eceh@ ﬁﬁdl mlc GARP@SHd wmx £0W8cinimide

prising,t rod ct of e a e
DoPrFRaed ToTE R g, i o aROR, MO ORH DXl OB guceinie
wiahhydi2de. a hydr ocar byI substi t ut ed succi ni ¢ anhy dride
conponent or the r H%{ ;g [ % f, wherein
t he hydrocarbyl su STAMARYSGH 1t QY W
cd ent Thoppesese nveptipn 2bug @r@edveeagmpqﬁw EPMpeBitpn com-
CIRANENe pbga&i ot @? at ast o@@@m%ﬁéﬂhg aﬂwgl’)héjﬁ H group, an

noi ety is attache o.the tltue
wﬂfcﬂﬁ*@h oF & @migog ?‘Hl@ég"é‘t 2% 3&@ %Cvatr Sl ‘-‘@‘H{] succinic anhy-

p&fﬁﬁlené_orﬁ?[ﬁor&_nc @he eélictiM&eéqinvulaﬁthihEﬁaig Wherdl;nl lCthé riydrocarbyl-

anhydr.i moi.ety i.S .attac e rocar by

SoBbe 68t Rl Bk SRMBORt R PRk oobe)

Al ter nda) %eltq%)vmiglysmc;erttlmé aj qmqmeohwppmm deksast one succinic

d'a%ﬁgﬁﬁﬁ’é“m&mﬁsﬁtt h@&‘ t6 R’ ﬁfr@&hrf) sﬂfsﬁ%é% tﬁf'ougi]l)a cyclic

at‘ ast one.am ne having at east one N-H group, an
alltd@ss: angr an ani no al cohol with (2) a

hydr oca(bpslto&wb%igw&)s&eﬁu&:h @bﬁlpaﬂ&ytdmaeupat Ieh& one succinic

ST RS ot & Btk Rk Benbihsaalg non-cyelic

cdiniagses: (a) 20 to 95 wei ght percent of a conponent

PIT§e ]ed RYte{:ned?l%f ?eﬁg yﬂhé? t1'1)(10‘3 0v1|d§ ﬁdﬁ!b%?sant composi-
200 e B

ercent con al nikn
t éromn mpmslnglth@@n@l@h@f gibableae\ﬁ @rhe paind Bavingadr Gfdié one N-H

| bl B ed&dH, oF &hlagfih&Clcohol with (2) a hydrocarbyl-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 chlo-
rine; and

(b) 5 to 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



and (b) 5 to 80 weight percent of a conponent prepared
by reacting a poly isobutylene, at |east about 70

w@essen4cof the chains thereof containing a  PCT/US2004/024024
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term nal vinyl i dene end group, with maleic anhydride in
t he substantial absence of chlorine. [0010] The

I nV ﬂtd&ggfg@r }S{r}g{%g‘ggvﬁgé BW@I ) 0218 n‘?iiapgdbgence of

arch;mtmedes or the reactive equival ent thereof

Wd] h tnax"le Qn ?ﬁtt?egf \P@wggg §hbb hoﬂ T zpﬁm(ture of
kLT Phe ARy pPguotso i

cast ohe sucdi i c o an
atatlmihecdirbrd sulbetityjett Breainby rmlsxﬂ@yteismélrﬁ retamitm gﬂrularalent thereof,
CY6li glsjﬂgnkage and (b) 5 to 80 weight percent of a
conponent whe t | east gne succinic, anh
o bty (k206 S HeiEht pereRa 4) GreoeHong . ShBet flisatt one succinic
t Ahbydidea mudétyCig Cdttachbd nkape; hyldoéchipylosubsttueat nhdougk| a/ cyclic
e:ﬁo essed., (a) 20 to 95 weight percent of a conponent
é‘%ﬁ%ec? By reacting a polyisobutylene, |ess than :
about 70) peo 86rweight tpeecenhaf ns:onnenemeh@mraatrﬂreng qne succinic

t %Fr | didde YblBY llsdz?(Pa% E?]% g{eqy?l’roé’ﬁrﬁﬁ %E@u@n%@@’lﬂ zgﬁon cyclic

e presence o orin and (b) 5 to 80 wel
p é&ﬁ of a conponent prepared by reactr ng a pon
I 0oLy e@ealta,tnahea§tex@mbgd 70 per cent of the chains

th f t lid d
w th mkPoe] Gy avrilt BRIl SUbSERRITAR RBGURED B reacting a
CIpIanscrtmtylpﬁ)ﬂ]Jﬂs fHaa abower20i paxcérurdfhthe gqhvamsi thescodi containing a

AR St RNl 1, B o e

p&Ing; pB®but yl ene, | ess than about 20 percent of the
chai ns (t;jtgrtsca‘o @eryhalpercest af ta%mporreht yﬂepxteuotwweaeﬁﬂg a poly-

group, with maleiC a | r
2 vt ylgne, dh e aataut ﬁ@ ReFRETE A B i RGN b Tiag dggrminal
vmvtrrylﬁtenbecaﬁit geoup, awithembryd nghadrideast thensubkddtigh @ibpence of
an cohol or an am noal cohol ; and (b) 5 to 80

Pgﬁ percent of a dispersant prepared by reacting a

I(ihdi 0 bi"ﬁé/ l ﬁtlor‘?fuljtt?e?gﬁoﬂﬁgéjﬁ miQ upf/IBF&QP dngmtts h&)d'nprlsmg

aln her eo cont
group, (w 20 torP ¥ @ighinpgraen iR 3 dlsmeaepb@pami. reacting a poly-

abﬁﬂﬁ efd, 185@' tAhnh ﬁE@utaImpér@@rﬁtdfﬂﬁe Q:H@inh @E&Eéﬁe@ﬁrﬁﬁtﬂmg a termi-
f or &Her e W th at st one a

havi n
ofak¥ LHORP BTG RS Ol HBIehcE 96 ghprine, and
Threadtm‘getht: umenﬁwmﬂaefbrmedwhedelsy withce néasaoas aatne havihy at least

f %rrtg%-%f gr%up, an alcohol, or an aminoalcohol ; and

(b) 5 to 80 weight percent of a dispersant prepared by reacting a polyiso-
butylene, at least 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 lubricating an

internal combustion engine, by supply such lubricants thereto.



| ubricants containing the foregoing materials, and a
nmet hod for lubricating an internal conbustion engine,

whyoosiopaby such | ubricants thereto. DETAI LED DESCRUBIDAN 4024
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OF THE | NVENTI ON [0013] Various preferred features and
enbodi nents wi Il be descri bed bel ow by way of

commont y empbhelEbReeCer HON br B e

d i[BQJEﬂs anVsnoﬂ'd‘lpﬁeéemlécf features abhd embetimoehth wilittecdesaribed below
p%l y\f';\ ¥t r%hehﬁf %3# aals r;éﬁgﬁl yi sobutyl ene, but also

ene copol yner) substituent
50%1 parBUeraﬁ‘@e byo mmownﬂx emplayediprecessas for making siccinimide

d;@iepsaﬁfs anyel idi8e R #h mARHED alv'hYchaas[StQ%lﬁyEne (typically

anhydri de noi ety or its_ reactive e ent

MFPRUtYRRS, W&é@s@pp&mer%%a@gﬂ% 'éyalrsge ﬁawwg&epz%@stltuem

| ns bfb(pawdeﬁﬁlnl@}ew‘hfchpxk@ Sfftx@dpb Qdﬁﬁﬁo-aoﬂ’ﬂbm&ldr(ﬁ anhydride moiety,
nant | ubst | t

R G TEnPREERRPROLES kPR Shblegf 1o @ conven.
lgrtxnmplspromﬁsdw(a)nispbatywl/meylsmymeamm thef pres¢nest efndCls to pro-
Vl%ﬁlé? tag'g'ﬁ(t@rg f}fo(ffrflgax)s ﬁQ)Tm ek réﬂ%mlﬁ‘érmwgls@bgtﬁugdn@lgfm (II)

er na
" @RH semasebsieed oefini(R} Aod grwp@c @s&h qrﬂy a Yy small gneunt (for

' $nsgé)ﬂdém¥sb 41@2?1 bo Eﬁ@nﬁr&%ﬁﬁﬁ Qntdhidg Caaie@ln)’lﬁa‘l v‘irﬁyhdene group
u Xt ur e rist) r
CHBr frnef Alednetg. PenBiinddese ciod ﬁmiaér“ﬂf‘?f& S1983. R6bulghene is

VIpby)}mﬂﬂmﬂ or thepgresence lof Bl ¢aalystmauptosluoé a mixture of polymers
t

T%éél H‘% e}#}eﬁ{)ﬁﬂqaﬁﬂgm(?g nlggt%P gart :l)éeag? 70 ?)%fééﬁw tg{]rﬁﬁlal vinylidene
vugm«yudeewél pmeller amouatssef eRigsHbHHUtednend gromtemﬁit other struc-

6.td@3, El'%@se Eﬁk&lr%lsl sQi‘neﬁﬁieﬁ Ii‘et‘eﬁreﬂ & %QdHfQ]ﬁW1Hﬁh&BHe PIBBLEe also

1 PIB. ( er ¢ pi.c Per
Téﬁﬁermﬁd lmligo?ateah ﬁg @éﬁaT ahi»F é %uVEHCW‘%SﬂPF%gWQd pelgw:
CH3 CH3 4-5%50-90% 1 | | fTABEEdH2- C=CH2 | | CH3 |
CH3 CH3 I / - ¢ - CH=CO0-2%6-35%1 \ CH3 CH3 11
PIB (a) Typical Percent in  (b) Typical Percent in
Terminal Groups Conventional PIB High Vinylidene PIB
CH; CH; 4-5% 50-90%

I l
-C —CH;— C=CH,

CH;
I
CH; CH;
| /
-C—CH=C 0-2% 6-35%
| \
CH; CH;
II
CH;
-CH, — C =CH — CHj; 63-67% absent or minor
tri-substituted
111



CH3 |l - CH2 - C=CH - CH3 63-67% absent or m nor
tri-substituted I1ICH3 CHS CH3 - CH- C=CCH3 IV

WQ@ 2002898488 15% t et rasubstituted CH3 CH3 CH3 |V paiubidd/024024
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C=C- CHCBIVACH I - CH2 - C- CH2 - CH3 5-8%
0-4% V OTHER 0-10% [ 0015] The conventi onal

pol yi sobutyl ene_of (a) reacts with mal ei c anhydride in
th redeifte ofCHs cat al ytic anount of chlorine by a
serles df chlofination, dehydr ochl ori nati on, and

Di- éIB-AldeF r€actions, nore fully described in U S.

Pat ent 6, 165, 285, to provide a significant anount of

di - succi nated pGHgneric material which is believed to
have predoniNantly the general2328%cture (VlI): PIB ®15%
VI where Ris - Hor - CH3 achsibditi@pr esents a
polpfisobyt.ene tepi due after rneagdinohn. A certain
amgunt qf mong-reacted cyclic material can also be
p%egt as gpown: PI B and, in one instance, the

hy rocarcbyl - Syl stituted succinic anhydride of (a)
contains on av& ge 1.1 or 1.3 to 1.8 succinic
anhydri de npj eti€s per hydrocarbyl group. It is also
bel i eved t hd¥4a ninor amount (e.g., up to 7 or 15 or
18 percent, e.g., 7 tol5 percent) of the product may
contain <%Hsucci ni ¢ anhydride noiety attached to the

hydr ocar yF group by one sort or another of non-cyclic

[ ge. . [ 00 In ntrast, hi vi nyl i dene

pé@%sﬁb& y'I?g 2of is bel !gé%d to react 0-4%
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.
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-
tion. A certain amount of mono-reacted cyclic material can also be present, as

shown:



with mal eic anhydride in the absence of chlorine by a
series of thermal "ene" reactions to produce a m xture

wobosomaes and di - succi ni nated pol yneri c mat er i BET/US1084/024024
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| atter believed to have predom nantly the genera

structure (MI1): PIB OOOO0 OVII (non-cyclic

di succi nated pol yneric materia t he doubl e bond being

| ocated at either position/dbout\the cgntral carbon

atom Preparation of i

pol yi sobut yl ene made from\a BF3 5s and their

reaction with amnes is dis ¢ . S.

4,152,499. Simlar adducts can be de using polyners

ot her than pol yi sobutyl ene; for infftance U S. Patent

5,275, 747 di scl oses derivatized etgyyl ene al pha-ol efin

polynmers with term nal ethenylidene unsaturation which

candbe‘en sanes tristantced the thydnawacb drsubistitaredosyddinicaentyydride of (a)
8%&5?1‘1 Néh E'Pérg é £ orTP?Stg 1@%&6&1%:9%]’1%&(1&8@ ﬁﬁﬂ@tﬁ?@s lgé})hydrocar-

So conta armount erla
)bdl ZEOUTt 1 i[!ctsu‘fléo bwh@veslymai @ RERATRMY (CigowedR &9 |7 aF 45 or 18

prpeeeat, napt |7ytonsq3er9eeﬁ) BY thRpRIduad makr@mdina slcenit laﬂﬁydrlde

e Bty e L Bl B o SR CTE SRR v

rcbimﬂ(egc( process (b)).[0017] The two types of products,

i&(ﬁglgi?[l acbo&lY %s@{llnﬂghaln?lghgigrg oéﬂ?%oﬁ@g?e%e%@(b?ﬁ%eﬁ&l/ed to react
stwitlc maleic antlydmde &r the asenbepf chioringdbiop sesiasiohdhenmal “ene”
(‘}Qzlc(?l oh8% rnord%li'é a%&tlﬁglo@rrﬁ(ﬁl% Qﬁdtdh§ﬁ€@ﬁ1nlfe‘acﬁﬁ§ﬁleﬁ@'inaterlal

ur pos npl eteness and clarit
dékﬁfqttﬁf b@lwveéﬁa e BT pantly e senerel srere AAD:
further investigation may show that the structures
depi cted may prove tPIBe inconplete or even to sone
extent incorrect. vertheless it is inmportant to
recogni ze that the{materials pepared by the chlorine
process are e prepared by the
non- chl ori ne i fferences, whatever
they may uhti na | ead to the
per f or manc e present invention.
For exanpl ed that the product from
the chl orj#e reaction typical contains a certain
percentadé i nternal succini© fuﬁﬂlionality, t hat
ckbone ner chaln whi |l e

Soeh |2ng} il i Cgsicaned arbiesRantEy D s 'bel | eved o be

sta abse e._non- ch
T#F daP 1% OCg.FC d pﬁlg&? gOFIUP F%en&n?rai carbon atom.
peBrépmmmmc ef atylaheg peege ftom mbnsotmmlew@madcafmm adBF; process

Q%Bfl gﬁgﬁﬁgﬁ&ﬂmb@léﬂ%ﬂﬁxe?% AVE1386 Nn TR SO PRl @, 152,499.  Similar
arglducts can be made using polymers other than polyisobutylene; for instance

U.S. Patent 5,275,747 discloses derivatized ethylene alpha-olefin polymers 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-
rine route (process (a)) and the non-cyclic components are predominantly
provided by materials from the thermal route (process (b)).
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[0018] The hydrocarbyl substituents on each of the
succi ni ¢ anhydri de conponents should normally be of

wa ndosioci4et | ength to provide a desired degr eePOf/US2004/024024
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solubility in a lubricating oil. Thus, while the
I ength of the hydrocarbyl substituent in component (a)

AT PR S pineaie proskoe” BN tetapare dd aie Bzl to 2 @)
| 2a81(bBRAGs d@dcrllbedifsﬁ tHOGext dothain feeras bf iddOstrectgre, dndtihaerms of
oft}}ﬁci ?ﬁ‘ec{‘ h ﬁic? rge(cﬁltarmgavc'e&sgszrgo% %Pl%ﬁx%g A tﬁ?x@r?arl process)

C(ﬁnstfaeptapom@f @ﬁmgl@temms arict 91ar1@)oyt desgnpgpneand because it to be
ﬂﬁ&'s&ﬁ‘)'d tﬁQPﬁfrﬁl%f afvesht amﬁmagwomhmhk %tr’é@@ﬁ’e@fieﬂi@ted may

: for 1nstance ty rocarb
3@5%\((?1 qugﬁtlgxccg}pp]@gfnﬁéﬁé(ﬁp Sto(sg)meaﬁa epb)mc‘@gﬁ:ct Nevertheless it is

I nﬁh @ﬁmetra)t ire)to Ye tHatnﬁhE&ﬁatbﬁﬁlszbgh’édOf aﬁocmonﬁ@@eocess are

00 t 0. 019
oot %&m&ar%@ﬁtﬂ%m@ ehfori o Pigtoess, gifprences
alwhilm\n:e the@nmyaxbhmla;ely)prwdwty)dba;)lgfa:lﬂmme Iaamﬂ)rmance characteris-
I%E of ati% %Er@seﬁplrﬁ/@ml{ﬁi Fo? e&gﬁlgha idisSRes %@PEY(ed that the the, product

per san € gener y are wel
arf@rmutbe;lcbla@me mﬁtlpmémﬁéléy Contaifssa qnaftaéhﬂ)ezpeggweMSIHtemal

( %ﬁ&‘?ﬁl‘cai:u:n}iu?x%lt yidat (2)alord thel Backbsne Bﬂttl%bo@n?el%hllﬁﬁ while
ecl a or nm nes
SR Tl stk @*Pgé@?f@% 15 DFRkvdde Bortmi aggnt from

ash@hmpbhldrme myetioRl Tbhailfferenbemmwﬁy@ Iplay ®rolarinnh¢ perform-
% gef or the F%FQ%Wegﬁoﬁf Ap%%cg 'Ho'??r‘?teﬁ@&} HQSound by any such

con alnin
artlwqwhq@mnl@gamand het erocycl i ¢ pol yam nes. [0021]

Arsyigne ppl 5@:\% r@uﬁs@ﬁﬁéﬁ@%ne@apﬁl dhehe succmlc anhydride

forrrul aHN- (Al | ene- R5 wherein
t FMPANERLs ﬁh@ulémoaméuwé sza%%mfnt sngh ‘toopri’ﬁldeofr‘ degreg degree

Ofof t%hﬁnh@l’lﬂh ahibribhdayd ene” T’gﬁQUWhha&hé leﬁgth 2oft thelRydrocarbyl
ar to 4 c

| ﬁaésgghgrgdmcyn}%%p% @2 netéti nghbeaFfl psr?gﬁ %s 161rcomponent (b), each of
h)(ai)rmdy(-bs) whﬁttypuaakéyd havé plrrailecmlgr\@ughobf ardeasy 380, atdewsr§00, or

of E st '%é tﬂét ot ({}nﬁée 9294 M@'ﬂ &St 1960 u‘éieyplcal upper

y enep nes nep yam

pAiapiys mw@mnyl@ﬁvl@ésvelgincm@ehp ﬂem@m@wﬁ@gdemﬁ@ns of solubil-

hhgh @bsthefrsdheg§ra@ﬂ@la1rc%ln§¢d@fshtfraﬁ§ SATICHGY b6 uPTbFBBODH &P to 2500.
azi nes agdgl\l- am gst substit ut ed

o 55 Gl B8 A5 1By adioRaTay SREs of Compapphigdappnd (0) can
suﬁdr:paﬁﬂeymm ne® ameleetifay Imgdloeimoneo 5000 or 800 to 2500.

l’ e?ﬁgé’hl ?ghg:ﬁ%v& 5&;@% ftsrulcg tnlgt)él e&?iﬁgl@g%ﬂgnals can further

am ne, propyl ene
t rrczmétmgh anedineriane@lcohpl, or @y deweta@tmammda)referably a polyamine,

t &5 F&&h Hydlﬁ?fa% ?Bjé?n a(nTsngAeh’l%t}?éag%BE%lll ngbh %lfiﬁﬁ(;\@% and are

honol ogs_obt ai ned

and pent aet
o hsaasep Anfp rtlma@ﬁe b LS OFitenich adh¢as (especi aHy KT WiRe (2))” and in
angy.Bepahes Sllmm&f(és)pebiﬁﬂfylfbr @@)ef(b)é m xtures of two or

mﬁ)&(ﬂf tR?mgef:sor % P Shn B uged }/n preparing dispersants include poly-
amines, such as aliphatic, cycloaliphatic, heterocyclic or aromatic polyamines.
Examples of the polyamines include alkylene polyamines, hydroxy containing
polyamines, arylpolyamines, and heterocyclic polyamines.
[0021]  Alkylene polyamines are represented by the formula
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am nes. Such polyam nes are described in detail under
the heading Ethylene Amnes in Kirk Qthner's

w0 Bwsycl4epedi a of Chem cal Technol ogy", 2d Edi PEDOS2004/024024
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Vol . 7, pages 22-37, Interscience Publishers, New York
(1965). OQrher useful types of polyanine mxtures are
those resultin from s{\{ pi ng of the above-descri bed
pol yam ne it e as residue what is often
ternmed pol yani ne botto or, nore specifically,

pol yet hyl enedd ne bot t Bers. [0022] Anot her usef ul

pQMé@éIhgﬁt ; a@ly@dﬁnﬁ@?égénvdlfeﬁ@t bop t;bﬂ)%ﬁtb 2, &ytdf @X¥nd the
n an a polya acl an con 1 Nl
onBTRP s oup B A P L rofibotto At Bomsedtioh Rs i

Un&lepleﬁdiemt bydibger, 56 analiptGTicparbhydroay-sobstiiixd/ diph@dc group

[ %92%] t,oAgd g{]rﬂgﬁ agp%y E)Ial?r?plgy ?f 919&{ %X&l’eﬁggflggﬁqm&qnclude ethyl-

Succrni c an nMpo nen
aleu@mdlyammsf buﬁyﬂmpebfaénne(smmpylmep@b@@vw) and pgntylegepoly-

hMﬁflR&‘s\’ afhdRighkP hBﬁBIBg@%dQEIa?ed’l%tél%Eyclw arﬁhﬁg WGER as piperazi-
such as esters, am des, ester-am des, i m des,

mings u#nsk NagviReAlkylrsubstitbethripgagings eHe bglse eglequqg Specific
S léﬁbmile@ QTQush quo Mh%y@mmﬂ&n@d@m@j&ﬂ eﬂiahmnkmmmne (DETA)

SRR, RS AR, e
d ItBtIICﬁglller&IdeiinIﬂlBo m@@éemmbo rtatrlagthubedpﬁnﬁamhm (TEPA),
tlﬂ?)(aeq ﬁeﬁ%fe‘b't%rhﬁ@l Ia¥1d éﬁ%t&&%ﬂ@ﬁé@%lf C@ﬂgﬁé(rnggﬂlologs ob-

ecu e abovedéscri types
Theiped &y sengansiegr 84O 91t FOFe [ a%ltqvlﬁ'—glcaecin alkylgee @mines are
C Rl A1l s Ol CasOlireCineh thfesSéf HEd Wreme RN b thé N@or¥aE&sribal poly-

type d thermalroute or, |
E Pt R Bono RS et dBsribed Jb deraih uadey the; hepding Ethylene
agenines i tiirla Oahinass "Efl@fch‘q&idlayofiChellnycmﬂrm@ehxécﬂbgym 2d Edition,

AN pa8ls AR BRI Nl GG, arper sefu

reacti' o mXin r co
séypesatofl yomaerpm emlxtrlmm tarﬁe thesec tiealtingt firom strlppmg of the

hlé%@&@é@ﬁbeﬁ%&drﬁh‘k%xﬁ%@'tB' l@a@émé/ ‘i‘és!l&’@e GHIPRNSRER termed
made via these two routes. Additionally, in the case

WREHEiRg b969mat0rﬂ50§g%>ﬁ€§wa%lwmlyahaleesﬁmgweb%%
arnoltl)n]ﬁ lrmiiblthéﬁ‘susle;ﬁulf ?a@hﬁﬂnwxg ha acomabysaﬁgﬁereaaﬁomnbetween a
noal,cono or ol, the res n odu

SR Ciomiited A A Botyatl {Etnk pORaRIZE A lea§Olhe Frimary or
arsdcdnduae;am)nmagrdw ps.edmsotibéchinaUcRrRaemt i)ﬁﬁi,ll 62 aofl RGE publi-
mglrwi ?HW@S@[OSB‘@F resul ting dispersant. [0025] The
re

I ve anounts of the materials designated (a) and
($902Hr ei Altgrnatiyelyh thenhydregarhyl-gubsgfutod segcinis apbydrde compo-

PeeRERay bR rBact¥® math alPSIc6RAt tPforkNh ester (mono- or dlester) or with
hydr o arb | - subst.i t ut ed UCCI nic af\?\ﬂé’?iﬁl de c onen

(\R;h'@f ary ’H‘é‘ea%%‘l”i‘ &83’ % yeHeyr O &fs ﬁ‘”& e‘FSterS amides,
r eart-achides, fiatidesy dti ﬁpﬁnmnth)erecﬂ oDi¢peesanyspprdpayedabyl facting

L 3 gt 8 Aatopd sl st RhEP 4560 05 or

300024190 Adthaygladidpsrsants ph venoui)tylpgs 7@ well kpown, the dispersants
of the present invention are distinguished from those conventionally used in that
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

8



Materials (a) and (b) will typically together total
100 percent of the succinic anhydri de-based di spersant

W@ ov0seuxi6s ni ¢ anhydri de conponent) present in PEEUS2004/024024
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conposition. Alternatively, the anmounts indicated for
(a) and (b) can be based upon the total of (a) and

(i St o o T 0o o R L S Eo D, i in
erhdé nexatisnt tieby e:hlatngvmgatrhieu nomplete dizpe(sahtsi spatdlp prepared
9 rovfﬁltg%'% é{?:%og Witk %&ﬁl? ca}l%/l %ﬁb%h& t Lﬁ@{n(f@ '%h?'cﬂ'ﬁdes Qomponents

ercent
armnﬂWI@ﬁhqsngO(lb)ltqu Additienaly, \N@Flgfh@asséfﬂ@émth%ﬁCﬂgtlng)agentS

4Q 1Y% %_tBeireqﬂitxeGranaochE 91114911‘68595 reﬁéte&@vﬁﬁ'aqml amine, an ami-
percent Hat is, a rela tivel mnordjpor |

t ypalcobyl. maraPPPl. thedesylHagProdyct e oﬁhSHB&u‘E}i‘ﬁ‘{)m Hat both
maysdsi ¢l linkepes {eydlkeshdMihbard carlbat presdny ined ogrtginrporoon of the
of the tyf%% terial he cyclic linked or

cARYFTHE E hed %uqﬁﬁgg}slpgfsa and provi de an i nprovenent
({60RFA t i ®my relativhemoustsoef the matariads desgnatp@ (a) and (b) herein
d'a?@gﬁéhafHat fl@r&uiﬁt&% &92'5)%1%“?#&&9““9 %ew%?‘g?@?e%ént of the

consi deration of operties of
i hadvacathul-sebstytadesiicsinig @nhydridq gompppgt {xdigther the anhydride

I tabrslu@m% wﬂeh&ra‘ﬁﬁgm re@étedlts Bens famlspﬁrsdnypg <§faﬂwct§\157e 8 and 5
0] we re er 0 .
218 Tosorsto, & e p scfatts RE visiaBrer et ar Bp e ise G Sgmative

(la)ncmans bel@de530 aoJS(B peBOemt 9byo () ghd 5 fr 80 exrald yo 700% (b).

D‘i\/slgfgggfag:] i a?ldt g)a)l gf P& éa‘?llyﬁgé?{]hceé??rg al [lggg@rccnt (f']f the succinic
i @n ycﬂredmbasedyéllsp@rsmtt@ru aliceingst a(lbydrmcmv@nenth Present in the
C%Bhﬂioglti%ﬂboﬂlt%ﬁﬁ%l athzoin%urﬁ@irﬁhé\ilﬂé'@%r &{I&N}l (8 cadtbe based

| east 6, a Tatal Base
ofipan thbiatabef (3 56 (B)p eyqn T GAL) AANT Bf @ >§P§ Wsimilar
necatnp@heﬁtl g bt préseat. dis pataaembolfméhe thdliCtWt:T:Bhbllﬂﬁ of type

Eng Sur g %tw%}e Ipé-,‘{éc(ﬁ:n&t 85?@ tﬁ%ﬁev{/mgkt Serc *)%jS(%Ttor 60 to 80
0|WQ1glnthErw!tr eubthndlehng ameast mbtylpd (b)slsr h(bsd ﬁ@mm percent or

?%hg%r %O?Eiig @Egs opﬁgﬁwég rzéﬁ O’i‘tézr?ttr;]s a rela-
HWGHb@aWTyI?OTE:IGM)lf ithe, by mategfiady @@érwrlydrws orjnpn-chlorine

usRstedif, baﬁb@m@ém@ﬁm SR Biel y\hia posua_mebf tH@'I@' (4)omaterial, the
ers

th I t. S
kB Bitbh o7 ah el proess ATHES AL b8 pedidh nal o Forah trecduc-
r etomi) inlelic ofscodiey motaaselloé tlendispergamtopmebhtion rteybhy what would

h%%re %@5@?8}&5%?5@% onsid %Bloqsth? Ip{{}y ql{@scg'ir tlik\élmgirv%t&ﬁ; compo-

inclu rocar on subs
alniepisat e a(flly. forraullasﬂd lybrigdritethyl Amouait jof ésniessang of type (a) can

CHel (ﬁsﬂth pei:aeﬁt B?'%@gﬁ&' breFetasty 1.0€9%60 02aNds af 9@se¥deﬁr .and the

al i phatic icy¢lc- substltutes ar ona
smw @éﬁlesspersggt ﬁfempea@) €9 bp O-3 i 4P ipetrent yvmseﬁ preferably
t Nieo kd 99 drsl.S eoplet2ad 3 peroetgh anot her portion of the

l e vvosubtltu ether farm.a .
ingae T obSuisenlsatebitpd sra Bt bt B ek, Melufibe non-cyeric
t haatensl,s of ()s¢anthagnt i cedainaimbargments, a Total Acid Number (TAN) of

at least 5.7 or 7.1 or 8.6, and a Total Base Number (TBN) of at most 29 or 26 or
21. These values are for the neat or diluent-free dispersant. If the TAN or TBN

is measured on the oil-diluted material as commonly commercially provided,
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non- hydrocar bon groups which, in the context of this
i nvention, do not alter the predom nantly hydrocarbon

wmadosneded the substituent (e.g., hal o (especied1/yS2004/024024
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chl oro and fluoro), hydroxy, al koxy, mercapto,
al kyl mercapto, nitro, nitroso, and sulfoxy); [0030]

WRPTETE - 205 STieshiora e PR L8 BOES MR pe pecalculated
I notdig, a GMNe xt leadt 4 b S of Gl‘aeahtuTtﬁN ot atnastr20odrhiek ort Han
C%m 'Hg{\? ursl: GePdinC E\-Fe g:n?lt '\f;ffd%éa?bilom%ﬁﬁi%nf‘f oPaﬁp&}%carbyl

ons. er oa ons I'h
argdomcl@m@a@sn 8 @gdlmweswmse ahighis wll krquryro thom: éhlﬂed in the

ang | Shdagolin, it fd?ergecﬂear &loup "lﬁvfﬂ@t;z? chfb3R z{tm directly attached to
n dr.ocar

D fareater Sk he Tie b BT Bg TEAAyRaly BatigAren Fharacter
| IEExafpléysh ioerodirbylggroups inchpecal | y, there will be no

[ 3By PR SR FbMERST iy R AL G A B Bikeny)
anhygelidésg.ocydonbyl, ocfycidvékqoryé)ssrbtstltuwemand raromatic-, aliphatic-,
esaﬂﬁcél?ég‘cﬁ% shgﬁltmeﬁe%oﬁiaﬁeeglﬁﬂﬁ dﬁn&f atsh@e?rfssgfl‘éhd BY&ituents

I N or use
| ofiereiathe gmgu& ee@ipieyed Urereh srothsrapnatian of shemelecule (e.g., two
S%thﬁﬁérﬁ@%é&l@a@&bﬁh@r&’n%f together) in an oil of

o BOASIES et Podtoeg st uliisn Y 480 peitsBiensy pontaining

( m0g-hydaodatiomc graupa tveriflgrimithg camoxinef' this Bvehtion, do not alter the

g)l?&ﬁﬂltllq’l%{lt?g l}ﬂﬁo t;er% gﬁdgg.gn&e & %‘ilgsstrtﬁg gé g'dnﬂalﬁo(ersﬁemally

Eyr ce ercent ol
ptangl duprp)t héd%dvéllfﬁé‘m ingReepto; glhyém@sf:apm rréage nitroso,

ug,ga 8k P9 part| cularly In]e ltolrﬁgcgglsy di spersant is

epared the chlori
cAMRdh; ¢ Jbedera h“alisué‘if'é‘t%ft{‘?‘he éHQ%HP%f&%é”‘HFﬁ’t llﬁw&%& a pre-
| rdo@ithamly hﬁdrbazfrbbﬁ Uhﬂfabtyér Wﬁ|th? é@Méﬁil @dhishaéntiah, cbhtin other
eas i SCOSi i ficant e ue
oI BEBah dn A ARS Srichaln st ERPGH REGBEn dDERy, Heteroa-
i somhendodchhtfnr,rmcment harageh, pmbdummp@seosilb]mmnew as pyridyl,
USfF ’Ifmllé}gﬁ HLHmecparzH}yl ayg %ehé{?f 'n%arﬂfnlve thhe t@HDHfoeer)ly no more

Icatlng vi'scosi'ty froma sources

(ithan @apngoamyeiécmarlzﬂq sphssidesit WHI gepieseitefasi gyery ten carbon
gra@&ﬁ§ iRfthy &fyki@ébfar@)qn@@ﬁﬁntﬁ}lcé/}dﬂ |théxePivalR|bey n®@10hhyidRocarbon

@gercent b}ﬁ?\éﬁ refer ably 78 to 96%or 80 to

SUtHeRIs N y&? egrgpp»( he thernmal product in the
m[aeml]di sPke saintd domiposirb gl ubsidfutdd suquisis eath ydnidesntor cavids of
al ﬁ l%%gnt 1'3%19? ef I t sﬁ)femraﬁ ut%l lXtGE%ISﬁJg{'S%LItSa(EF)ﬁIIQth’QJCHt mven-

I he presen Ion a
r éml tcamgbef nnepyreﬂomn«m Bgeddin| @nbloilceﬁwtubnrcevnewawpsey tWaen the

f l&liﬁérgaﬂfﬁ‘dk@tﬁﬁthlﬂi%d Ga¢Parstely 6P QBQétHer@ompﬁﬁt(ﬁl Rﬁ’r lubrlcatmg
I on or less of chl orlnecqfh] ]j i/ﬁr ari s ng
f rtFoER Hes el Cewmsscial prefpctomil walsalyi Gangin 4 to 60
t pebéenppin (edd., 4Ccpitentate-FRmppamoun?y. [Huch dd@pentcates, as well
as concentrates containing 30 to 80 percent oil or 45 to 55 percent oil, are
normally susceptible to the above-mentioned viscosity increase upon ageing,
particularly if the only dispersant is one prepared by the chlorine process. It is
in such concentrates that one of the advantages of the present invention is

particularly well revealed. That is, the increase in viscosity is significantly
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ing to sone extent, of course, on the anobunt of the
di spersant package that is used in the given

wo pdpsiocant . The m xture of dispersants itself BEMUS2004/024024
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contain 5000 ppmchlorine or less, alternatively up to
2000 ppm or 1000 ppm or 800 ppm (These nunbers are
glv n for t he disp érsaqts absent tEe c t i onal

I SYhe PRI RN vly JPGEPRYPIHER 4 [Bp SsPRrRaRt sihe non-
nmhkunm(nhhdmﬁﬂqﬁﬁanis i ncl udi ng the diluent oi
C?Héﬁgco% B ‘lljsf%d) H}E%bﬁﬁf gr%%laégoﬂlbrégrg tgé 49911&95@ oil of

spect| ve Ven Pesser  amoun

ccbuhmqabmgewspwb'orfmé@p@hcfpntﬂey Glmlg@mgp%%ﬁt plénsree«fnt in the

t Renedtefal gparde@%f waﬁsﬁ&rﬂp&&%fssmnl @P&aﬂ%eoﬁdy 98 percent by -
[003 ive lubricating

se_oi in t i nven
m"feléé‘:‘nﬁffg?rtagb’n Srﬁﬂpéé of S0de 2% fromany of the base
0i[0633]n CIReIpestncé Gfhs pieeinfal pebduot inhhe Anied @lwpersant composi-

e HEI AL L 67, PRI o o
Babboriiel pivset osithy cG)ampegupy agd| ihiuhe (requltdag dinldy é@t(r%lated lubri-
lggg 3 ang“&gagnpgg fi ﬂﬁg/ grmﬁﬁgteﬁolubﬂ.c Oczﬁ QHﬁ’taM 600parts per

o Jaisp oﬁsh&p&nﬁw&@rr&qtﬁg by pA@@)Slr@%a@ tbe/smpersam compo-

otshﬁfns oaqtteﬂnaﬁbe@edp k@S@’p@H}O%r 4o ppin, olrl3lo p;fm Idf S Sdepend-
and Il1l are.m ner

ek ko P SRR P wBRSE 6 AR Sna Durbaprle et i
sysedét the givbn Ilala‘naamg dihe smixmare rafxdispreesants itself can contain 5000
t gbﬁ'ne% oMn tolfrl% alll.'g}'1 {I{v§|{ Bf) Ito @%QM&?;@?P eﬂ;ﬂlﬁ c1r 800 ppm.
ar(@h@@fetremlnﬁse@re glty@%ipr lhatdnmrsa@ts absentthgchonaantienial amount of

OidiReANdilY 8FEEAR! £roQhl S008- TFhusant %1x@drle of @i@ﬁer@éﬂts af@luding
ot her_ veget'abl e ‘aci d esters)

| i85 idilaenthgilocpuldsepfaiasup .tam 8“\]'321598 9@,0545% %nd00 ppm Cl,
SQéS{ﬁBtwélyeatE@nores&ﬁl smbueatvesuldi eecahtribubyd efatomespondingly

o172 ? praa iR i, lficp BROY lpisS PpsafiElle employea
hy8034r acKeabasel @il aseal inntbk uoexntivetihbricating st opmpoiltlon may be
u%gfey ed%rbm Ay btllel GREI IR W @ sty Osg’r%@]]é,fh StthfAmencan

rrcating vi'scos |t§ erived fromcoa
as

alPstrolpyan lnstingg {\Re: Base Qi Inteschangedhiliyy GH&@M&@S The five base
hyslr @eapdar RifbRowsd hal osubstituted hydrocarbon oils
such as pol yneri zed and interpolynerized ol efins and
m xtures thereof, alkyl benzenes, pol yphenyl, (e,

biBseRil s, ter hen l's, and al kyI at ed pol phenyl\él COS“Y
aI@w{m&d di%&ﬁi@{et hers and a@&ﬁ&ﬂéﬁéﬁ%ﬁl phen g

sul fides and their derivatives, anal ogs and honol ogues
t her eof. .

roup I >0.03 and/or <90 80 to 120
Group IT <0.03 and >90 80 to 120
Group III <0.03 and >90 >120

Group IV All polyalphaolefins (PAOs)
Group V All others not included in Groups I, II, III 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.
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[0037] Al kyl ene oxi de polynmers and interpol yners and
derivatives thereof, and those where term nal hydroxyl

wQrasps2deave been nodified by, for exanple, esPeT/iub2004/024024
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cation or etherification, constitute other classes of
known synthetic Iubrlcatlng oiI's that can be used.

38 ot her su ta I f N
ot o iferaicot a8 ufih 2u8 pRUCHFR, BoryftphadRhinShs and
dpoﬂm@mxpﬂsauamﬂmslmam those made fromC5 to C

rb e
TGS DO, G5 SR AR, B0 ORI, copr ol
e:karércsl aid pHes pfhmtalsl@mt@mbrﬁ@ agwedisas we}ﬁlelrwbélcatmg oils such
i“h%:ﬂy PQJIH]C@HISOIISS bhd %QWtha&@ﬂe@'drSa&dJ%a@ﬁ thiiRral lubricating

ya
p8!§a‘? %@ngargﬁm&aﬁ@%h%c ORIt P%ra{fgnsmﬁghthfwmjpes Hy-
H)dddteéaltﬁﬁbﬁd diaphdckediodls qirt $ndtdedaivithik toavc opedofcasefideoils of

S oils prepared by a Fischer-Tropsch
i@H(@%Pgdh$€S?¥nthetlc procedure as well as other

g&@&&] | i @il dofolubsicating oviscasitpodirivedt fiole adiak wer ghade are also
fdl.Ss tfl}létﬁelﬁrﬁ%ﬁﬂé difd g@ltl.l'dgrhyd%éé??éﬂ“oxlm%ﬁ laalosubstltuted

enp oyed 1 nref|ne
r éyﬂmarb@ﬁd)l}ses(ugmaﬁ @Qly@pqrgzed@,nfiH@t,erpp‘;y@pgpecbplefms ‘and mixtures

Syrmrs@ttlaosk fa&%mké Py 15ﬂe>ﬁtyl”(@3g 0611ﬂ1‘6@y1@rtd}ph@y®§ amyalkylated
Se). 0 ose ve C S
ol au R R b P e BB Dl and hei

Udes f atined, a)mdlsgsaatre:l hdmoslegods thereefl. di rectly froma

iﬁw l o[\l 8{1&8 p%%gr@ \Mdt 1%9éfbof))ﬁ{ﬁtrpreclﬁgép)(fé%ih/téa{ives thereof,

trea nent 1S Arersrm o
uranéﬁhmdwmrbsf,e@mébhydrnéyl graves hevenbgan mpdifiedryatfegexample,

| B @A i ofTre eakifichGEH,| @&ﬁ%ﬁ@sofh‘ér'm&@y%ﬂkﬁo@h synthetic
more properties. Rerefined oils are obtained

pll‘bltré%a&‘@g adlsfhatgants Ysedse used to obtain refl ned oils

aped3sd tano@ki l&tﬂatﬂﬂc&s%f@jmh&\ﬁ@ lbbfiﬁataig eﬁdyhats@mh be used
nser.v. ned,.oi | s, of t

PR RRtsEms. P fets RE REGLISGHP akisFnh o @ Bods Hhl €08, Y2 mono-
addﬂtmyhsaa@daodmobméakUpMmobmbdmcts [ 0042] The fully

66@6]"’“ e@tl‘&eyt}sﬁ/hﬁﬁpt: l%lllér%itn%pbl?@kﬂgx Tudt oﬁ uifdO8¥ték Nof{ Mosphorus-

n excl ude conpone ts,
opoatatryp@ awﬁﬁ,cpplv\mpvc dipbydrodgrany siligan- @@9 ilsghch as the poly-

whstynen olytaryls nﬂgwyd@po;@se& ;ﬁﬁyaamoﬁpguaﬁaﬂdmls @ﬂmm(c@tegm,s
|
gi@% By hoiicatrtopBinerin lF trealSo kiiym S8 et B feed. as wen

t nasis Iﬁspz&ad byen Bslché - Bropetls ganto- hqmldtsymumml procedure as well
V%r Io%’% %54 ﬁnﬁ@%ﬁ%l?@) In %ngaé’n%&d’n%ghp he lﬁt‘éhgrsa@t mixture of the

rau ease Cco
| @mseoamventrmwuﬂefql wlmnrmneipmri lmbga%m'dl%lalrplbe used,

T 90041)St aUﬁ?eflﬁeQ lrém{édcﬁ{c?réigﬁhéﬁ 8fl§]aé1tﬁé9rﬂ&‘tﬁtal @P synthetic (as

engi ne, Ing the brlcatn @ .21(99

e vbe“ ay H"t‘WéeSc?fa é?génors BYe? &hieﬂ% h eetefg? closed herein-

Eﬁgbﬁ@cbmbid&ﬁhﬂhs cbmpb@la;lohy of el prieBentiinvamidint i Oiirefided oils are

t er sant nt in entlon

e B0ET Arag U Eioa! Lo I Bl bt BB eEer purif-

ceatian tieagne@dmRefined oils are similar to the unrefined oils except they have
been further 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

12



pounds of sul fur and of phosphorus, as well as other
conponents. [0043] Metal-containing detergents are

wobtdosnixaeer based materi als. Overbased mat eri al BCT/US2004/024024
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otherwi se referred to as overbased or superbased
salts, are generally single phase, honpbgeneous

SRR oIk S R B R BroS By eniques
ndirec@tita atmovalad spemtciddgives andeilstroaloduivanptadpcst t he

r AR S n -
TR T 2 e L, SUIREeTRR i or can
pleepladehamy of @antmher ehadditignd ¢amprancars, of yipyxpgl whichnwill de-
ggﬁ&ﬂg'tﬁ sBfletex@ént! WVEhehaF RAX b ibe 1ReH @s aﬂ&ﬁfg@ﬁ@ﬁib&‘want (e.g.

rbon~di oxi ] mnth a mxture_co
sline wwepdﬁ I enginga By 9o9F f?é*&”&d %%ﬁsﬁﬁ@anéfmsmn fluid
| Qﬁﬁri ngneaLhtﬁﬁfatlc t@ir@ﬁﬁksﬁon‘;oﬂn‘ﬁﬁﬁm ttaAshesAbn, 0¢dqt1nuously variable
u en idic
TR SsiAop T SR ndgrallic SRIE, 25h¥h component, or
baster labdcantpr Ehotfeﬂysfuuhu]asﬁdalqlMEamﬂ car bal essholfor instance, to
W%ft]atJ he @tk &%ﬁﬂl@ilsn% Vylulg Iy Wﬁé'lﬁbh@é&ﬁ to the

sufficient nu carb
dEREEE, 68 b BE |Grankepse, pand Ométla&dbﬁterwnfexc%‘s%ne lubricants

meykallys c@xﬂam)nﬁ )éd@%ll@h&&&ﬁéi didfoefs@ﬁﬁ’ﬁofotfhe eésnt ﬁrmdnﬁon one or

The term "netal ratio of the t ga? )
oG APE-EOBANIRG RRrarE SRS BUPLPUR: TRy opigining com

apodnds ﬁﬁgﬂfur(andmxﬁ]phumhorws newetlads atie¢radonsinientsas a

EE{)@Z*S]r atM%taqfco pa?mn &&L%F@\lb gofdtel? (}\}ep@a%efllsmgfl'éﬁgls Over-

as presen nor have
ek@&qls myterials, eﬁmwpemftyredoto asreueirpasgd ar supeghesed salts, are

ﬁ&@ﬁ?dmﬂ?l ?lﬁz@ks h@fn% ¥&ddus kN@\Wfbn‘izﬁl ts?ﬁ@ﬁlssi‘ﬂakﬁc%’niéal by a
the art s des

ech ques
b&2Gtal coftert igr exqess (9% tt‘,ata?fﬁ’d:g‘ lag(quentag%dge\grahzatlon ac-
(icﬁﬁdlhlgiitﬁgtkﬁakﬂomhh@hwy ofpﬂrenﬁiesal ahbsiEh gatticuda dsidic organic

PAPmRPUNS TEg 6 B0 ML ARY TThE Rlprbalfd udgfipCeiipared by
2 TFETING 7odh; aC&;tht@.ﬁﬂ (typicghy, 585’{01‘&1365?@% lawgpoarbeRylic acid,
< ? 9}9031%0%8&02%2 v@'ﬂ{j a3mBd el I%‘iﬁ bcfl. £ddic or amc com-

F'genin deriva tlve detergents, esp eC| magne
s@ongdr reaction megdiaye FP’B@HSH"ﬂ aylegst png meft, erga;[lg: mjgent (mmeral

Ovsrr ba&;ﬂdh.@altbp@eﬁ@t ecyc&ieer@er)t $or e@neca@hicy cﬁ rﬁb umatenal a
sal i.xarates, are

TRICHAPEHET GRCTS %ts AUPEGH s, 414 CPIOp R SR dBch Phenol or

wialdohol.er based cal ci um sul fonate detergents. [0045]
T u e r C

Eﬁm i rel'ghc? B%deb ar%?fu% ’?ﬁ%‘éls‘gwgml )J l?a\i% EFQLFEFICFE%I? h¥mber of
ocsrhom mom@cmwldwavd@gmt of Eﬁléblélrthbll )Dlﬁ tTéle7arp@we<rft excess

bhéﬁ@l'igmomrﬁ&q y B sBERTEfeRl Yof Incfall @tid. pﬁ{ecé% ‘Betal ratio” is
ght, Its cofcentratjon in.a con entLate Wi

be
cé'ﬂ“f saip Rbithg9tal payixalents, of he el toghe gagey tbﬁ{ the acidic
p@irgaiit conPodd. Mehditrat aidtai saltrighs conpalpstio of osdll Awalt having

aql(.jS 8¥ne€ho§§uc%rmetafaas preggnt in a normal salt will have metal excess of 3.5
equivalents, or a ratio of 4.5. Such overbased materials are well known to those
skilled in the art. Patents describing 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



cally netal salts of the forrula ROP - S MRIO-' n
wherein R8 and R9 are independently hydrocarbyl groups

w@onsainssg 3 to 30 carbon atons are readi |y obtEHUSBDY/E4024

10

15

20

25

by the reaction of phosphorus pentasul fide and an
al cohol or phenol to forman O O di hydrocar byl

P R AN X T

prietedeadrigyntz] agpeoidllyemagsesieachbgetihgr &ai ddscabet indJ.S. Patent
r I [ p I .S

LAY LR b PSS e o
thleschtmdduRlb oppenhr6e200¥Kpenduntinyemindy & apidularly effective

gwe%sw %trﬁé@ersas%ﬁ%ﬁ%m shrreRack erdradRs. leﬁm ¢ and
rome e

Yy al.so eni ¢ unsaturation
LIORISY | SRS Rprount ok Mg ARl 2o T CaMPpReT Nt FaRPICE fpgmulated
angbriame, i8 preser( veidlr iypivadly wes.5po eftepabént 18/ tveigh, preferably 1

7
SRy 30 Shy oA 0L E BRIy wgiane. 1
r @anc@ttaaoprmva dendeatrR® wiltl bR ogrespgrslingly ipereased, Xxoue.g., 5 to

of, h Ye/tl cOhol and a secondary al cohol, for
|ggﬁgﬂ% Fﬁﬁ ﬂ?xture of 2-ethyl hexanol or

410846y - Mﬁsﬁérﬁ%nm& eampasds pfatidfur ARl pheephosps are typi-
arcgu?fn{eem gaﬁggfﬂﬁdfotr@lupas zi nc di al kyl di t hi ophosphat es
or sinply zinc dithiophosphates. They are well known
and readily available tgQ thgse skilled in the art of
| 'ubricant formil ati on. P0047] The anount of the mnetal
salt of the dit/hiRPho sp orug acid in a completely
formul at ed | ubr|i cant, pregsent, will typically be
[ P rably 0.5 to 2

ht, apd nore [preferably 0.75 to 1.25
percent by wei ghij?y'n | ow phosphorus conpositions, the
anount of the tal salt of-dphosphorus acid (e.g, ZDP)
can be significantly reduced, and present in an anount

05 perce or, 0.1 to
portesein, ROahg BPats Hepgiaedlnctydsp ol s g hesipiag 3 to 30
by artingdtbms Aré oveddlyostphinable, byl the sattion ofl pbesphoouid pentasulfide
f %%%{;&[bﬂg@%%f f’H %r?%’B (éﬁ/y(ﬂ‘oca%y8§h{)%)h8) %%%blow acid
P)osRsp@dRng © (h@ f@rmubt DR 5%’6?3)@5111 t & basiogwyal compound,

Ligkeratfy zindeo.aa® qgtre&fted@k%wﬁl@ HRQ v festfting@efal kcbdpound in
formul a ed | ubr | cant §n1ZDP nmetal detergents, and

otthiPrelised a5e werypf&éerrte By g tagmy provide a
lubricant with less than 1.2% sul fated ash (ASTM
D-874), or less than 1.0
80
S
N

/P—S Zn

2
where the R® and R’ groups are independently hydrocarbyl groups that are

percent by wei

R0

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 to 13
carbon atoms, e.g., 3 to 12 carbon atoms. The alcohol which reacts to provide

14



percent sulfated ash. In one enbodi nent, |ubricants
prepared fromthe nmaterials of the present invention

wa@onsaiiied ess than 0.5% sul fur, |ess than 0. 11B6€T/US2004/024024
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phosphorus, and less than 1.2% sulfated ash. In

anot her enbodi ment, the | ubri cants contain |l ess than

0.4%@r |less than O 2%suf than Q.08% or, | ess

© e RS 96D bARRoRTSDE 2Ot R BTG operie o, fESondary

0 abkhel| foatiedarmeh a Mhese of Enetlbyllrlmgpnbbov&rmedlyl -2-pentanol with
?oi;?gﬁbq‘%ﬁ]t | Yu @ nf8G palgt Pce lofte ké’g 't(?'%é ﬁﬂ@tcﬁblﬂgﬂﬂthlophos—

| ow anoun osp oru
arpdja@m ¢fuﬁlrmlé @@ﬁedlrmeghqseh%tﬁ edTh‘%)Y zil§e WHN oapy and readily

f QyAARIE | 't&frfose Iiameﬂaﬁ gﬁeam optubriclaﬁt Mﬂﬁﬁﬁionl nvent i on

c in eit

iﬁ?\‘ﬁﬁat i ﬁh% ampeahsﬁe the; lﬂsi% 553 0{? tbﬁegltb Qﬁ'owrweamd in a com-
pg;gae}ryt fdrhmil atel® lalskii¢ant oifapresims petild appicalydie d to 4 percent by
addi. i onal Ch 13l J1i
ai S é etfglsé%fér {)grt?o% gﬁﬁ&t@ gf%g%lgr% id '&é: regerably 0.75 to 1.25
pqvleycmat |ba \Mmgb@r dmnow-ghesplpups anmp@slél@os,u thg amount of the metal
mggltfdfgj;nt%hd%ﬂé( afid he ﬂbﬁp@:{lﬁﬁ@ts@mﬁ&%ltw%ﬁ%éd‘%nd present in

di sper resent I nvention, can be
p38taRouA ol §- %Sytcr 8e§p RITEENLA Werghy &370-4 tmﬁ &ffeegp or 0.3 1o 1.1
agRfdess, NI 0.8g5ecent By Wetght. tAll@Mphasphorus, low-sulfur diesel oil

g'ége aaRsD Ry AT D5 £ o it et § 5 pRB R or 002 10
sWc@i%, or ridydr DAES, Phiandi 0. é% Se@exi 66S, tobd¥oar 0.1 to 0.3% S).
gg_tqgéwﬂgstheag oHHP%Fr}HéﬂdF cﬁgﬂpﬁff&dg tﬁ?ffﬁfé?rl‘éﬁﬁulated lubricant

?P%’ SucC treat nent ar I ste
4 (om 40P, meygadgtergentsoend pthes dpeicpsmay deygatricted to provide a

CbRSIn® Wit ey tHhS1. 2%(tsﬁHH{%dp£sﬁS§AJ$”Pwmﬁ817$) @nréss than 1.0
anti - wear a nts {"1 i ncl ud dltﬁgb hosphori ¢

c PeEEnh 84 g& %nen% g}eﬁh GARE Hregerrﬁd Bg aterials
c anhmpfhsemtnnbudiorgccbmlatlessethhle 0% whiif o) lmyhhxeo 11% phospho-

g%ﬁ%ﬁ%‘l{d etﬁ(sj% 237e S fAk! ﬁle ég a%ﬁ}helﬂper’ﬁﬁocﬁglg ? p(ﬂ% lubrlcants

num conp
caontis dessethpn é)sfb%t gr iesg |tlm11 a@% seHundess thans0. Q§% or less than

g, dﬁﬁﬁ&g@ﬁé}hgsa&m&bﬂsﬂ Uy, ddraieky ltm @om; %mte%szsh These

and fa ounds such as gfycero nonool eat e
e

f dinpigs nbe \(aélee indgpendsRilY AfetrcAnPHES oHemmyations containing

_Fl)_;ﬂihéﬁxyl Gt fowt anpuhal boyetdtyd ash nlﬂﬁ)sblf@ﬂih@,rf&@dl s(ift) are sometimes

R f th f
! eeidR shr SOROVEPS! B ol Bel s i hepresea imvention
V\A’d:lan bedsed ot eld:hmt“hlgh S APSY oofllowoSAPSE fermsulehons

w&&ge of B30 c{d?@\tze% thgk %ﬁ@f 'bEy%ﬂeE'Q{toiYn‘éfuﬁe Y GO AT spersants

I ncl
p@uylmeahya@dlypa@le saéclal@sitee ispepwinisac Manmich adispersants,  ester-

e%ﬁfa‘i’mng' (ﬁ%t%'té/ rﬁ%ﬂ%ol?xﬂkﬁ@'d@ﬂerﬁhw Rﬁ%rsa%'t W?:ﬁﬁbklty modifi-
di ene copol yners, ol ef

conj u
m.ﬂri i ‘gﬁ}‘lé’? a}b‘?ﬂg‘lSst%@éS’I“Fbldl‘%Fmgger qli%o the present invention,
alvav eal s bt i ppedeaied 18 sabtion iviico ahy Yof o ahfietyr f) agdtosir Among

P08, SAPLEAS s R B VSRR Y
pdieyores scarboxd sl am&%dlydrcboprbqahsrb@hgltecbsucamklylanhydrides, nitriles,
Rﬁ?k{&k,eﬁkﬁ%n coffpolRls, BAPHEph a8 @ofhpBindd-UREFGEMNes detailing
such treatment are listed in U.S. Patent 4,654,403.
[0049] Yet other additives include corrosion inhibitors, extreme pressure

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



tives" by C. V. Smal heer and R Kennedy Smith
(Lesius-Hiles Conpany Pub lishers, develand, Ohio,

wa9®zp124ét i - f oam agents can be used to reducerPOr/US2004/024024
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prevent the formation of stable foaminclude silicones
or orgam c pol yrrers Exanpl es of these and addi ti onal

AU Ry RRR S SR ARG, B e e IR ble csers
19Wﬁ)qh pagde [r2ent G2 amamnisobol pranids, arge up s 809 pipeabbyon); and
%Algg@&ud x&hg&:n{dgl qfncfn%ﬁ rﬁ&ﬂf1@Pstda‘?1 A4 ﬁéﬂggem RSEEAg such

phen type, ng ester-cont alnlng
pimsietials s melbdewen sals Koplyhdsnrandalapgocabargptesicand fatty

Oﬁbﬁﬂﬂ%ﬁﬁdst k@cPRs %i?bé%@ﬂ'rﬁ@ﬂiolédﬁ@ oanmtlyt aithed (¥. %d%ﬂ%xylated
phenol antl oxXi er an T

DABURES SRC snPopoxkERulean; iR hEUHTRLERS HEthordCeng T/12), al-
4 tRSGght bertaint éfortiedberiesitc af the insedticepsr aicet yclearly mevealed in

Cc g@{gnlﬂ%ér?s n‘Bvl Jﬂ}e 3§ n%P %{)ﬁttap-h bri &%;H Ho\&?fferM'u?ﬁ N o Q'B%}zpe‘?ol MONoo-

esent 1 nven
déeate.| Béelcqsrtygmm\ars cvehigh Ima)nalsp be preseahtinglugg pobyigobutenes,

(%%P h%fcryg@@%l??esfe% ?Hi%‘aocg\ﬁa%ﬁ%steﬁ rHi?eri'eﬁpolymers polyal-

usi v t hat sone LY
mi b B1YaFRES dadERY oy | 4BBINGeHdiFRR EORRIYTRS, tﬂ‘? qlefimy and multi-

f guma okl Oviscsdtyt hﬁgré*&s CQH@OBw\teSmeﬁtléﬁlﬁi fdllq&drsant viscosity

f ff f

| Rt R pOias ephSF el ARG By cqmerige sub-

detaacgentgh (aarpqiryrgclziuaeryﬂajesgtdﬁmenafham(t pslynesys ofrasslivgred alkyl
f )

TIAERINCHs e RARRLS) Smte RESER e I e s

pr’“é’§§3nb}’|(hv¥n§mllh€ieﬁ apd R.j hewipdo Smib (Lgsipshblespeompany Pub-

syzReR! Aew1&a{d, e, 496771 RdtPfoanNeehits "@ineb& uséd lto reduce or
such nodj fications nd re ctl on F"H@ ﬂé:ts ar ei ncl uded
e

WPERYER! ttRS fg%i}é‘”‘of’ P 8§%‘n‘c“° CQReEs Pﬁé’r%*}qé%é’ﬁ’tlymers
[ erantpl«:sn ofnthesy padsakiitibeal caxtpbsdnh | @amposep@rse drdydescribed in

E&ﬁ“'@{}’h?ﬁ SORENR! BSP! KRAT ARRYEs Datdhftation, 1976),

S of ori‘né-rou
h)PderI: 22hip2s uzbstmxldm@l aguebsortiypicalyideluded, typically of the aro-

PLeRRr ahlive (ﬁxﬁme‘?ecﬁ A)h@ﬁ@lv?ﬁ%é 0ﬁﬁ'lud?Q%yés‘i&béHn?ﬂﬁlngMﬂmdered
2000, prepared usin

henelS s Araebrel im G Tupublisbed daphctiom WO a8 78 In one em-
I ®dinétthe thohﬂﬁkn Q%Md&i’&ﬂpl%ﬁd[‘ aﬂﬁoﬁ‘d@ﬂth@mdbéSUOf tlbe:'T 0 percent
t t her noc

t &Bg%gmogrbtpq A mn@glr%bqag ubsg? bg 49@‘%6 the Shtioxidants

mcah beaised shpabtety omirt borabinatiomglhdse aﬁdﬁmﬂeﬁddDMVWGWhICh may

g Q)% sgc? ‘1# C%b nscmﬂg %g's%\éﬁflrﬁén? Weﬁtlm 'ak@d%&ﬁ%ﬁ&?ﬁ ggeater detail

ISt
181sz o%el?atznthééﬂa @ﬁd(q@wrn@ al%e]dﬂ%tﬂlggg@gff selummlyy line 16,
Aqfélusivepal chlorine gas (45 7 g) is added over 5

i DR R 3 ot SRRl S 4P e i
hahg $inahdorinhdawadf, tser that thkl béinporentsd ofi o $inal férnaulation may be
Sléit?ﬁgrre%fa ErSnd" { o5& Bt aPeulrngt?ally added. For instance, metal ions (of, e.g., a
detergent) can migrate to other acidic sites of other molecules. The products
formed thereby, including the products formed upon employing the composition
of the present invention in its intended use, may not be susceptible of easy
description. Nevertheless, all such modifications and reaction products are

16



[ 0052] Synt heses of non-chlorine
hvdr ocar byl - substituted succinic anhy dri des.

wee@parass ve Exanple B. To a 4-neck 1 L flask eOousppedo24024
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substantially as in Preparative Exanple A is charged

500 g of 1000 M high vinylidene polylsobutylene and

110 | ei ¢ anhydride, The mixture is, heate

stns B itb s SepsoEine Pt SuEhfonsmirsraliienfian gncom-
t eapses aheic@npositi@d preparesl byTddmixing theecongpanknts desatite above.

to 210%%XE@rE§/acuum (less than 0.7 kPa [5 mm Hg])

for 1 nove vol ati | es, The product IS d| I ut ed
wil0051di | Symihegelst efr ¢hloring ] , Y

AQ iR @?Epaﬁ@bé Ex.uggﬁt?’A Efo?lpé‘ﬁt?dria'lf oﬁ%ﬁiﬂate@leCMn 2000 prepared
Preparat Ve ubstant i atede t
R Rl oI R0, eh it g g T cirech bl 1o o ¢
amdck85-4 gtgmldalbc&tcﬁn qnly @qgﬂxpedrveltle rm:ccm;etdaadmﬁrqor adhetmowell
cont.ains % .S Q | [ .
Pr“é‘bb.“é‘irf‘k?é 0 Shf)lllg B%c.lr gagl tke aild apﬁﬁ"g rgaq C%Pdensers and
f Iteapk. &hel mpedrewstﬂeamdemhéastusmgt ted 463GeGhornd god (39.5 g) is
t I?xﬁﬁ 694 B'hourd gﬁgﬁe %&E%s n%ﬂfé t\,@'n{ﬂ%rzﬁg PES°C. a‘me Mhxture is

eq ua - pr éssur e fion h subsurface inlet,
artbelbh%tg‘ééo 388°(g onyer & howpdend H}ﬁ‘ﬂéﬂ‘é‘ﬁécﬁt 48276 fex d s Addi-
Atndl eR3drifle @h@ A g9iid addeder vk Sthoues, |v$h1ﬁﬁﬁ1‘2:%iism\gl thB tempera-

LR 193 #35 O R e a7 84 aingineg for S

f dvonrsDowl therddBRAr X( 2 1°LC, fod 26§ hoars_ewati Gi(ﬂli_l)klﬂf:ldﬁ:e]ltr_egm pange.
b OElO BPULoANothe NothulBy SHTBLRLR AEGA anhy-

midxidgs.e Pr@ahaih\feeﬂxar@pm B 000 arnek b L Basksequappes snibstantially as

Nijh rffr‘gﬁﬂaﬂ‘l{'@‘ﬂxaﬂplet ﬁﬁsadhq dge%l ﬁﬂﬂ bt FOdOth”hi’gtl"lU%ﬁylldene poly-
which is yi el hspersant

o,l;;obu[txjegg]an 1é§a€r @@]%a@ym% XEYTR4l$ Epate 1th stirring to
di2®Bec sever 3S1omt§ﬁﬁdexdaiﬂ1taiﬂ&d hae thiat &m[&lratﬁfe for 24 hours The
imnri i Gt TR T DB itV FRERT LR MR el fim HeD
Prfepdrlaturve rerevplwlddiles. Oﬂﬁa?proldnetp&r difuted vArtaopl anddiltered, to
T : reparative Exanple D
ag)éggfgé(ﬁr #ic%ﬂfé'irﬂ QO%elgl'ﬁ % dgp m i's

pro Ct pr pare as ln Preparative
PrepaystiygaEsgmple B, is substantially

Prrepéartai ex/&pmﬂsb@ g%f 2@borrqn \Mg}hvﬁé’;ﬁd&d”ﬁbdl fs@bu@ldne and 68 g
m_xt ur IS  heate B% oﬁ‘

I sty Tt od SBisrioned DTRE pidduPBeoptfing p

Pah9sslhy| Bmeansinef hidpeovamts. 2Breparative Exdaiegre tih (Tloea 4- neck, 1 L

f)éﬁrg& EOQI)I&O%g#ES]rﬂ p}fe?re{%t}gg ?1(& yt!irgellc Zh&ﬁ'lo'ue‘ﬁl‘f {fzﬁﬂ tAtrmocou-

nipte,uPean-Stank tap it caBBAsen dnch en @QﬁdrPISSM@J addigionfunnel with
\r,‘\,'nshB ?z[beflhﬁ%’ ar’é'dhﬁ?ﬁe}?@(ﬁb g%f %%%Quétopkﬁfremaﬁtﬂr@xample A and

di spersant pr Odl%g& I&
0i433 ExingAab ily - The mikture is heated with stirring, to 1 and nitrogen
flow is begun at 2.8 L/h (0.1 ft’/hr). Polyethyleneamine bottoms (available
form Dow as HPA-X™), 14 g, are added to the reaction mixture over 0.5 hour

and the mixture is maintained 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



[0058] Dispersants are prepared from m xtures of
succi ni c anhydrides as generally reported in the

wdoremparass ve Exanpl es above, with varyi ng per ceri/agp®s4/024024

10

15

20

of the thermal product and the chlorine-process
product as indi cated in the follow ng Table 2. Each

i san 03| ion i |n t he.for mof a, concentr at.e
o ARBEe e leck| " csiilal dipRrsafy i Gropared gfom the
wmaeﬁaltqﬂtrkpmﬂaavdlixpmpte @nt conposition is reported,

ajr wll ag#?&%%@ eﬂ?% g?%%gﬁl%ﬁ {1915 in Preparative

I n
t Hexampdpd) sapddedaiileg oftaopragact Briepsre\ﬂe@k@ Biepgmgve hgxample A
Taa%ezsz) E5f \ﬁfro&{qct tHh&Ia®d as 1rPbe?>ﬁthiv€$>&fm@é go%n&?gﬂwlm 327 g

Vi se | ncrea succinic Vis It
afAingral @él. y 'éfdmr’érarepme@ edldﬂé‘bs Iﬁﬁl@f Lo 35{5‘! n&f?ﬁefsﬂow is
5% 4fat 2.8 L/8. 0. théfh@o Polyethgle8eaBhe-bottoins) 28 ge aBDadded to the

L5080k 85 gt

- agdftic®0is komplete1 Theaixquie is hatedgofl540C and hebh fordBBours with
y é‘%trog é-r’lflow *Fﬁ’tep.ailtﬁls5 eégé 1t§re ngbuge wﬂlc%oisgﬁl?&eé-%o %/1eld the
1 Aigpeagpny grofugtipn kg 3. 4 1.0 3.8 * a conpar atlve

eXENEMRés 1-1addi tive concentrate which cont a| ns about

5QY% welght of the indicated dISp rsant i ncl.udi

iR, "o PrSpesiarse A PEPATe, pBh R ES MrotHsE o branbfides as
digehksallgi repordgrhosthieRreparant e Exanhapfﬁss;boae,l withmarying percentages
Sylf t i (0) e - A .
o o BSOS 100 ANLBBLAREH oy, o n e
pdelaying bahlai2n sEathodispersant sompesitiqndisdattbel fefms gé p coReentrate
andnedifiag B0 dilueAVol! Y% R4ivERACKI @A ThedlsR[AY f YK dispers-
known to amellorate vi SCOSIt increase. ¢ - a slm

m | ar
f G ACHINOSIIONGIS Eeportgfhe pdiWELL 38 the RErFant 1BEERSg &N viscosity for
c aittaimad didvoditortétrade fohaulatidhs admdinihn S fher dgpdrsamdsSafter storage
\Aﬁjﬂfﬁas ?g%S%j% gl ycerol nonool eate and 1. 9%

Table 2
Ex. Wt %. thermal | — Properties of Dispersant — | Visc increase of
succinic Viscosity, additive conc., %
anhydride used | TBN ppm Cl 100°C, mm?%s | a b c
1* e |0 15 596 465 - - 3.0
2 je {20 17.4 | 468 386 - - 1.0
3 |[e |30 18.5 | 408 342 - - 0.7
4 le |40 19.7 | 352 333 - - 0.7
5* |f |0 11.5 | 593 500 147 |50 |-
6 |[f |20 15.16 | 476 418 52 |10 |-
f 130 164 | 411 383 40 |12 |-
f 140 17.9 | 347 356 32 [-0.1 |-
9* [g |0 15 596 465 79 105 |37
10 [g |20 13.2 | 463 406 69 [14 |52
11 {g |30 143 |[402 380 38 [0.8 |4.1
12 |g {40 13.7 |336 358 34 |1.0 {38

* a comparative example
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e - dispersant prepared from 2000 M

pol yi sobut ene- succi ni ¢ anhydri de, chl ori ne-process,
wanasiomdseat ed anount of 1000 Mh pol yi sobut enepeLIUS1004/624024

anhydri de, thermal process, reacted vvith pol yet hyl ene

polyamne bottonms, CONratio = 1:0.09. - dispersant

prep d.as for

3h‘f P‘g "\gglc Ea%% gt)( Lgéd% by welghg of the indicated
Regsal gﬁ% einéloq) a E JSC%F% QUts of zinc
L kgbia Spbﬁﬁew}t%i%’“ falé ) speRs wégqrggmnpgnufoam

i r?g‘FHbI e 2 show that corrpQS| tions c al ni ng 20 40% of
St et ResimalRr fPEREaEON tR: citniKh F\‘I‘i‘ @Flaghf f;;’cﬁ %@2 ge contains about
eﬂ%.qf thédu@@ateéréamrga%fané AlER PRRUG E % ebxserelymppgoleate, an
a?@éhtb‘fe knpwR mrnﬁlpora%\gwmw §8%d fromthe 1000 Mh
i & sipui an@rmulpsiosvied a'e g\f*@feanébetaé ijivechrokage contains about
rf’c % 86 shaujskcaserbiigersate as wsHAsabent 3. 7% elicsegnenpoleate and
10 belhﬁ%l sinflgwer edr e pr onounced i n_fornul ati ons
cont-aidispegsant t plepargd frony| 3098r dvl npelyisobuteas-sEseinisl @ghydride,
13hdgrifeapReEssadatid iimdicdtedi ypeuntank J08Pe hg@ue dpdyisebterasuccinic
mi anhydede,ashesmal hropessereadted g#ith gpolyethytesiee polyapupe bottoms,
W EQ:NCaathd #dt0.8. as shown in the footnotes Table 3, and
15 arfe- dispewsant prepatdd s Yor ‘eoheaept @0eNdatidhe6:6esul t s of
vigeodibpersimqprepmed af tinr‘eS eveks that thefiGakpwcesporatezthl is pre-
[ rpaTabhsin@ZBWﬁMe palyisobutthe Ot Nential= F:0Pr. operti es of
D g@gﬂsantrh éfglﬁgqn'fh%q@@%% @m%&%gﬂglﬁo}{g nﬁé&%{ﬁla(g 20140% of

Itive an e used ppm
cdheéh@mlé)rocesa sugeinic anpydpde gnengis exhiby nedugedmmounts of

%gch‘ﬂor%ﬁﬁélgo 9in4ttl1%§ash: &Qhélh&nibiﬁgﬁxﬂxwpﬁap&reliﬁfrbm%ﬁe 1000 M.
SISl RSt Hadoveh oyignessd iaphyoibpsate dngg dieife. The
- ifRovierferits ainc ongsasity i hebaevanpieenre pdobunced in formulations
t [ 46% by wei ght of the
%%% m% IRUEBE G0 SRS Honaott, 120 oY e I g
ntional amounts of zinc

d' PPKU} ?' RIS E{b@%ﬁam@rhtré 9?%@‘3?61{ ﬁor&ﬁ?xﬁ;&h%@t as of the materials
sul f onat e rgents enat e de en
15% pn,dllnt T%ﬁ%\l %Im At égd];% JBBP &8 OWBe‘§| opMeshﬁzﬂqtle 3, and

are tested in additive concentrate d. The results of v1sc051ty increase after 8
weeks at 65°C are reported in Table 3:

Table 3
Ex. Wt %. thermal | — Properties of Dispersant — | Visc, increase, %,
succinic Viscosity, of additive
anhydride used | TBN ppm Cl 100°C, mm?®/s | concentrate... d
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
17*{h | 100 8.4 — 117 5.4
1811 |0 23.2 | 2621 330 9.6
19 i |50 17.9 | 1367 163 5.0
20% [1 | 100 11.5 | — 122 4.9

30 * acomparative 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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cated in the Table, amde friction nodifier, and
anti foam agent h - dispersant having CON = 6:5, 55%

wWo@R4M05/04%88 act i ve chemical i - dispersant havi nBC20s24047024024

10

15

20

25

1:1, 53%ooil, 47% active chem cal Exanples 21-30
[0061] M xt ures of dispersants are prepared by

ﬂ;d;;&b Bilrg:r;ae in Q! aﬁg%fo l@e%;a” %R%gfngg?ﬁ“#sﬁ%t i
Tgb disgersgpfNaving, 3 O:fg\%ng @s‘?‘ Iﬁ&?té‘éf's eg?lg @rl n

wéek dispersanichaying plsNend do P % %tﬂ Tde actygehemaicy
%Extah@ﬂml -8@ccinic Viscosity increase, anhydride

B Aoy b b S el s
4 ddIszgsahts7ﬂ014g ZVIBU"SOfkvemOOnM @mpanenisrtpdoania/eonsenipleewith the
] sameORERALS tﬁh{ﬁ%sahpsin %dﬂqgsﬂ{cﬁl of % 'Pﬁlﬁ@e?SThe results of

di spersant repar ed pol yI sobut ene
S YESEOBItY: lreeﬁwsraft&éf%mf‘éﬁa@@ &éaﬁerprp@e@&ﬂ@tﬁbé éxanp| e
1 and pol yet hyI enean ne bot t[qm?e4 and thermal process

ITEpeT Fant LA GBI E] V08 ﬂ%cfb%é“ sobut ene

gucci nf ¢ anf d?lt dESr ePane N~ Prgpar atlve Exanpl e

Creachdtspersant g—a—| .\: ef—645 and
24 ‘3217’
c

Sntai-hl-ng45% cherd “a! —5504104 concentrate

ds
VaVa's
.

a

cdat ai hi ngl a m xt llr?g) of di QnFLQan Q859Q descrli bed in j
23ept |1 hat each di%hersant Has a OBON ratid of 1:1
a4 cohjaihs 47% chéhi cal , 53% oi | . SBxanpl e§ 31-37
[@662] | Thel fol | ow 1G ar e exan'pl es Whli«ch exhilbit

pregr esgl Vel y reducegd G levgls at pmereasi ng

WeFCEeNTRge| of Thermgy procesy di SpegSaAnt, and good

B ey s o, Trewg el s, s
29" Pk 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 1
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 in j except that
each dispersant 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,
exhibit 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, e.g., less than 0.9:1) do not

exhibit much “viscosity creep” even in the absence of the present invention:
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exhibit little or no differences in viscosity increase
after storage over the range examned. This is

whedoseyras t 0 be because the particul ar fornul aP@DOS2004/024024
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(per haps because they have a relatively |ow CO N

ratio e.g., Iessthan 0.9:1) do not exhibit nuch
"viscosity creep even in tfiedpeéog;ence of the present
AV Y o VAR N ir e B o P Pt Lac n£

it ’ x Py o
O sxpers%ﬁwt%\}ﬁggna’\ncv?ég%eﬁl@s of Dispersant v Xéﬁct cregpe, %,
addi t|i ve| SUSAUE i de used TBN ppm OViXE80E, . mppisadditive
dancant r|ATYdridg usead | TRN oppm Gz 00t€oman’e j3eoncentgate... n
@17 1656/ 486 3. 75 33|2430 3071 572 17182, 64 34 | 4008
3B |484 268 5. 77 35|B020 |21656 668 18B62. 43 [36 m 3075
2®37 |391 386 2.63 37|40 [2G72 497 18r72. 34 [ a 464
qopdratfiye exanpl e, [Biepar e@4f rjom a lqggrrere*ﬁt batLhy

f—Cih-based materTat Ttham jexanptes 32=34—+—F
. 0 i 0 i
ﬁperﬁanioﬂ[wfw Pg CO Elﬂm-c;,ﬁ%.?ia 50% qj ., 50% act |2\{§3

I af o colni fal
T A~ T U 1t

Q

Elﬁﬁlﬁl?rﬁ' SUnde as .n' 0o 200ve Exaddite A (ith A3
wd flimdi4heat i ng at | 2980d) 49d |t he nileriall of  2.34
Pr eﬁmpw@ti\@(m@eaprepnremfeorarmdﬁrﬁfesergﬂmm ofrCl-based material
diteareexsamplend2i34. "/ " except the material of

Prl epdispéisunt Ea«aanGD Bl =s0.72:1pl5agedilp$ovhaétivaf chemical, prepared
Pfamamngktuce obsadtiebiiCanliydridedehdd &ﬁuﬁbe@ﬁthi’v@tEde}ile\ (with-
Cout ﬁie"ﬁnzﬁbﬁﬁﬁn?%@ Pecyehahie Rfatﬁtrgé? g’gégﬁﬁ"%tf\% Example B, in the
dlaﬁgﬁhgsasr% udi ng di l uent

VeH{s t Apags )QJ C daI earll thl {v(esﬁxampele B is re-

a%%d r Ogl n
su?tf ncarFB g F % Oulb%g%}bgsw%‘g}]t of¢he indicated

IE owwqqgl,a}nwngﬁqgf zinc
aPéa EYISE aeir%srlpgtm lbapr,dmgscgpdséﬁ@p,n@alaum
| B e%%% Sbtq DilFglersaenien, aid anitfogmagent.

p@_@mmtﬂsdtS eaﬂt—elhteseldndncmtfammlagorﬁdﬁe m ;(ed
f e A reference. .. .
10080 20,1 BB, BAVERY Bl LG of s
c6ﬁ&1eﬁtlpbﬂaantof0e§élatlengl mavifg redicadi suhfur s dsploosphorus content,
[ Q\Q@Adon@iﬁ‘ﬂ@' he3Rrixdd ms?gfs%t BRSRe Presdnl K GenZAON 2N ference

1 cont ai ni. ng conventi onal
(Bor'r\Rulatlon 18 alsg 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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viscosity index nodifiers; 5.0% chlorine-process
succi ni mde dispersant, from 2000 M pol yi sobutyl ene
W@ pasiond468 anhydri de + pol yet hyl ene pol yam nes, PCUBR004/024024
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ratio 1 : (1.3-1.6),
t hernal - process succini m de di spersant,

pol yi s | ene su
et hyl e?feéét \GR ed

i ncl udi ng 50% di | uent oil
from 1550 Mn

M%%fieggi‘ﬁisf dngydingng Mg figieenin

nic a

JXRCA

BG%edgém,enmthmlmig eorﬁ%monm diiuahtkyil di t hi ophosphat e('s)

. 3% a'sksi/é' a§18 %td%

detergen I'nc

0. 6% aﬁbb‘ﬁ%ﬁ{ c&ﬁmd‘dléﬂeslllc%e%%é}ﬂmr ci al
_(Reference)

1S repeated,

065

36 atl

C?l ng

mgle

65% over based Ca and My
a My saligenin detergent,
i ncl udiOife @atwenr adshtive di | uent oi |

3. 85%

5. 5% ant i oxi dant ( s)

silicone
The
except that 10%

of t he Tl flfrnfmﬂ?atIU’rDOE%(wnpjei?fﬁ i depediteshesxcapt tha 10% of the

and none of .t.he,t

BB DetpBeRS siieitifiiad PSR

I

At A Case

ations o

R@fr@creemsu;:cﬁmanm dispersamte subj ected to a series of

X zns | ”Phél%ﬂﬁufahg

e stren

QJkaX‘ﬁﬂ

el ongat |

o7

I nvol vi ng_ex

ssBbicagAo 3 sep@ﬁ I@éﬁeStﬁ?rla%lehé‘@tth? skelkapaeet Bor
e'té’f%‘il@”@trreﬁglht gsd dlerngaoat |(1Qnﬂolaﬁn§-59@>65

el
LI, o, o
4 ﬁ%ﬁe?@t@hcé %&ta%llfl@rw are

&% $5@h tests for

ingr sp&ZmbAsIrst Parker-

¢ PG ke ERgrotd o e R RE B RSP ST gy A C for 282

elhongsatdtxﬂnprﬁomtmtasnng) hbatMeagedd¢seBepe (luovsredastomeiheeal tests for

t ?ec‘&sﬂf 0 tr 1 %ﬁ% |34 gﬂbn

change ori

é’%%%c\?ﬁ‘lggl

al ues

vHE g

HAQHE S oth

VI SC SI%

%‘B%ﬁﬁe%g if0 the test

Yy I nCcrease

t égtmlelbyom)l «'ﬁv\ﬁ{b Caif(i’r L% chays.areparil e %ofchgnge figpmothe original
h%t&sﬁtw?&ﬁﬁ?lﬁ&@a{@ﬁﬁu By 816AR e eroﬁgﬁcﬁoﬁh{ﬁle Qf 011 for 24

t he sarrg t 4000) ,

sdrpred

HER

wear S

ar test

¢ andy 8&?@6‘% £hangg, el rscesiy

d)&oﬁslee%&l? geat 40°C),

| HEBR Avedad sbaﬂléstc(&t @héchnoBarm pleaifioilg tehedl wihl1ko twaeedhydrop-

Certe i bt bty

Bt

5t?ﬁc’%t

t%eldlgzﬁi(

e resu

}(%Qf;d%g af. 590 T 105°C,

scrabbcnii agnenséra dislpovithed limmnstyokarad 20z FICET minuwtes themesulting

 Spdar %@JPM aEfetésl%éx

El ong. Increase scar

test 'PV3344 MB fl uoroel ast’
Vits@ski The Fasrlts MYGW“@@F Oe El ong. Tensi | e

(M paEbleus

rted ¢ urn‘?salﬂdt ﬁlequ?CBer&ﬁ%s‘?gn 'té’kt (ATDM D-

Ex.\test PV3344

(Nmm?) (%)

Tensile Elong.

MB fluoroelast’r
Elong.

Tensile
(%)

(%)

Viscosity
Increase
(%)

HFRR wear
scar (um)

HTCBT
ppm Cu

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 length 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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(NmMm2) (% (%9 (%9 (% 38 9.5 231 -30 -25 30 236 5 39
(ref) 6.5 183 -44 -38 32 248 39 [0067] The
wo ocoosniats ons of Exanpl e 38 and Ref erence ExanpdBUSH04/024024
are further subjected to a Hi gh Tenperature Caneron
Plint Test. This wear test enploys a Plint(tm TE-77
hi gh frequency friction rracEJ Bﬁwth 100 N I oad and 20
Hz frequency over a 2 kelength with a
bal | - on-f1 at corﬁwﬁstaasﬁ@etwllmmar@sm es of oil
are pre-treated ygth wmgnhydroperom de| The test is
conducted at 15Q0C-TQr éff mnates, and the results are
reported as the 3edPDshAI8 HA ¢ he bal| Table 7 ExLtest
Cameron Plint wear scar 38 339 nm 39 (ref) 378 mm
[ resu sho gl the formul ati :
cOROED End Rl 35BNt RS PSRBT SoRlei Rl dng ihspersamts of
exhe Ipréssneguientiberexhiritssepeyalent meslim:rrmmﬁefqrmaneer e terms of
Erfgﬁﬁgwemg&su PeREdskY a'n'ﬂ Slt?erf(ﬂﬂltahwaﬁnd corrosion

e
per?‘ ?mance ahd corrosion comp are
c SATPATadoWEh mg@anﬁ@nﬁbbmha@|f@ﬂnulé§}@w evesudwughghe formula-

f efomraEaintHle OB cEXam @re%lﬁc@@mﬁlaum)famﬁ@diau@ddlmpmsPhate

of aI K
6%@?@nt s é{E dlé“dlaf’ﬁ i ée e§r“ﬁdn’i?o? Vrﬁa‘ts ‘d‘cﬂg}"éf’tﬁd giprein by
r eéfermeeEerm aptthe Exahpldsy anpitese otdrerwiser exphicitey widieated, all

10 e)ﬁplrﬂe%c%ii éuérﬂlqle%ai%l tﬂis aéJCﬂngE g?é%ﬁgaa%élﬂtse%f 'rﬁ‘at{ir{‘éﬁ reac-

reac
C o] qqndrts)nSnmomu aarwcmhtghmsrnbfrmfb@rb@f atogrshend gheohke, are to

aq)@ SR rdtb6E as %Sdlhgdhfy Hﬁd@lﬁﬁi 0%11@9 r@fﬂbis‘ Sﬁ‘let‘\ylsﬁ NRdicated,

"about . " Unl ess ot’h erW| ndj cat e
cleash ehemigal %ro‘fﬁJ'BE‘?st“il%fhrerf%‘F ed Foheteis ﬂ@rﬂg@ Re gﬁsmratesés being
| Qbﬂﬁﬁreiaegra?dﬁ hglefigl &hihNmey Gblzdalrgﬂﬁdeorﬁ&ﬁse byqiromkdt&; tderiva-
may contain the.isonme roduct s,,. de
15 ot UL PORROGH SRR e R b TR HEbY e Bfhent in
behgrcesamrciah grive. c blowever, ahe gmammt dfcssst erhemiba component is

a f r t

TR BRI E R G2l SO Bl ) GRER By b cyomarty
c PseseRhnn | the moayaedcigl nmatesiab owMessc pmerw@emdsﬂate%mlés}g to be
Otdﬂaéx\&t&ﬁ inditkaupfer add n&Nérom{asumiﬁfg%t Qad fhfiatlihiie set forth

20§ BEEiin fhiob, TR B RERIO e B Bed e e pmgunts for

t Rach are@ea]tmﬁdhammtmnfcan beagded abgasthert with fahges or amounts for
| nve%tf tlsi)e ?t%?hel%g}eﬁ§ 8&%': l?e“?gmwthtehexré) d&% 0%1 % n?i?ﬁgggscﬁentlally

f oY 4
exft @semxﬁh the oredusgon @@ sebstemqsahayd@fnbt p@atmmléy taffect the basic
't %h%lvelnclﬁfra&msﬁc%@% thapodQom RhddrrbRtiatdivnal f ect

basi c
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and novel characteristics of the conposition under
consideration.Wat is clained is: 1. A dispersant

W@ 00np%1468 on conpri sing the product of (1) at PeB®B200#624024
am ne having at |east one NNH group with (2) a
pol yi sobut ene-substituted succinic anhydri de conponent
or the reactive equivalent thereof, wherein the
pol yi sobut ene-substituted succinic anhydri de conponent
coMhatiisemimed)s:10 to 95 wei ght percent of a conponent
wherein at | east one succinic anhydride noiety is
att achdd Aodisperspul ganspisiticeneosphising tthe produst @figh) at least one
ovel. . ; q ot . _
%edih€ ﬂdvﬂ'ﬁ%@ le&t or(er)N Sl g?%u.ggp Wied QB3 aogﬁﬁémbugéeneasubstltuted

conponent erein at |least "o succinic¢ dri .
mSPeqipici anhydrideHumRQnenher gt yeactnateaney dgstheregéntvherein the

t oDy Sdbuledtosub¥aituted bidekile anhydridEhdnipcipat safprises:
conp05|t|8@ %% C|alﬁ1l mh§r in the succbnlc a?p d{éde ccinic
conpondit [EE? NEIEnlpreet oF a erpneptiheisn Af e oy

5 anhyddevmiogéty ipeattmeindd {dojhe Bolyifhbutdng pebginent through a cyclic
cqg&%gﬁigdan of claim1 wherein at |east one amne is
reacted W th a m xture of polyisobutene-substituted o
succi ni(b) aneYdrvelght feeend of agompopant where{ipjt least omgesuccinic

digpRGASEN IndYPRSAttdcABd @b thé PoNidobeieEebibstitudrRagfou@hea non-
amng s reacfed separately with the

pSY§iic iBk#&ne- substi t ut ed succi nic anhydrides of (a)

and of and the reactiqn product re mxed .. C i
fogetner Thé Biigten SBftobbRants HE 7 oMite sl Susinigaphyarice
ofcofrponemtdcoriyrises.30Thoed dvsight parrencohfrosintiSote & welght percent
15 1(ggerein the am ne conprises a pol y(ethyl eneam ne).
6." The di spersant conposition of claim1 wherein: the

?gl) y: :@nggggﬁeﬁh{r gg&g?&iﬁaﬁ O RIAmAD W%iﬁ%tqefﬂﬂ@%%ine is
: , ing a po|yisobutylene, |ess

t H&RFteh Whidr & BHKtugG of ﬁelya?gfwetsr}gi@sfcd ?l&lﬂ%?ﬁ@vﬁldes accord-

t engieded) avdnp).i dene end group, with maleic anhydride

in the presence of chlorine; and the
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t andiaigb) enéyhe egeorpodpcHuPe TNxed tagdtbeicinging¥is garrespond-

| Nng RetRYRr&dmaddsf (aPsRNG@S. of chlorine. 7. A
di spersant conposition conprising the product of (1)

at | easl. DRedRBtRent@mpGitedn dbedaim anehd¥eil @e ufinwicbmprises a
(2 ol yi sobut.ene-substituted succinic anhydride or
tH%ﬂﬁggﬁé%V@n% i val ent thereof, wherein the polyisobu
25 6. The dispersant composition of claim 1 wherein:

the polyisobutene-substituted succinic anhydride component (a) is
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 the polyisobutene-substituted succinic anhydride component (b) is
prepared by reacting a polyisobutylene, at least 70 percent of the chains thereof
containing a terminal vinylidene end group, with maleic anhydride in the sub-

stantial absence of chlorine.
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percent of the chains thereof containing a term nal

vinyl i dene end group, with maleic anhydride in the

presen of chlorine; and_.(b) 5 to.90.weight p n
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WeOGHEORSY R 1ot than Ascrsiseof Worin Herqal gofitaipige o termina
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pdeTEfhut ene- subst i t ut ed succi ni ¢ anhydri des or the
reactive equival ent thereof, corrlré1 i
r

ing. (&), 10 to 95 .
wer ght SerA crARS iom SBRSIE. BrBBHRS Oby T UsERy e -Sobstiuted
pﬁduyéia]ic]bm}wkiﬁ_ﬁ@ ot geaehdibre eZ]lﬁli\ip}daemel_iﬁreaff, cohgrisha: ns
t hereo I ] -
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( nhBdride awiokyi ighttaghed émthaopolyisodrisoaenbstitepatheeugly a cyclic

rqﬁg(ta'ﬁggar@ poly isobutylene, at |east 70 percent of
t he chal ns thereof containing a termnal vinyl iﬁgen

e ..
end grdlp? RiA0nWrighki RETesTH Y A RENRGRephWherpiR b ifiasppne succinic
abmbperdOmdeiblyols Bgacht@.toAhe qrydgisobitene cobRitu&itngiréugh a non-
m xtgr giél?(f di spersants, conprising a mxture of: (a) -
1FYEYC 9550 ght percent of a di spersant prepared by
reacti a,p ' t . SS.: n ) :
the chaind RTRSFER BbERRine EubilR of hoP s filinGlubsitured
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wi th an am ne havi nggg)tf | east oe'l]e N- ro%f; andrg,b) 5 )
td"@b‘smt@j e,plgﬁ%gﬁp pea{ced]tsnlgé %almm%)ﬂ'@ﬁ fé:d)nw ing a terminal
r edfiylideheand @ryi s obith yadsie ankydrideaiatthd Presencaest chddrihdiand
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gr oup, (&F?hton% gieégha e)r/c At gai w %oeneghgg gﬁ‘?dlegf rg&qmg a poly-
absemgpleoé, ehllgast 70 percent of the chains thereof containing a terminal

vinylidene end group, with maleic anhydride in the substantial absence of

chlorine.

10. A composition comprising a mixture of dispersants, comprising a
mixture of:

(a) 10 to 95 weight percent of a dispersant prepared by reacting a poly-
isobutylene, less than 20 percent of the chains thereof containing a terminal
vinylidene end group, with maleic anhydride in the presence of chlorine, and
reacting the intermediate formed thereby with an amine having at least one N-H

group; and
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rine, and reacting the internedi ate forned thereby
Wi th an am ne having at |least on NNH group. 11. A
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claim7 or claim10 and an oil of l|ubricating
viscosity. 12. The conposition of claim11l wherein the
amount of .th

di spersant .of. ( IS to 6 rcent. by .
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by T, PR gL Wik me hybal P8 ¥0d SR Eh U RRAGRY'of chlo
paingepand pactipg ghe intermedidie fanmadatherebyshith anjagyge hpving at least
104 NS § . 14. The conposition of claim1l further
conprising 1 to 5 percent by weight of a hindered

phenol 1ant AoxdrApekitied cOmpribimgathpalig@ndanbyfvetaightl @f clain 7 or
aryl. amne ant | o>{,i1 ant ..or such.. amounts of both
antBxi'd

gfﬂ an O’i@ écaggﬁﬁ%ssﬁotslit%n of claim 11 wherein
th > . . : e
from tne cicsRmuRMQ BFctifh 1§ ot BRTHE BHBITEE B dTihant o
of(akisal ta @ pefaent bgrweishipandsihepnmzouns ohtike dispersanpinofaep) is 1to 9

arﬂamhtgg“@qé}w de up to 800 parts per million by
wei ght of boron to the conpo sition. 17. The

conposiiBi oTh@fcoipdkitiohloff ¢lainhdn whemRid Siengmatnd efstlfur is less

on t.al cont gi ni n etergent 0 t l.east. one

o] D oRE T, Mo ERAba R Grons B PP RIRAT oI TRRb Ly 4L percen
1®y veight, land thicosulfandxd ashaisilesy than 1 2tpereealt. conbust i on

engi ne, conpri sing ‘s'uppltyi ng thereto the conposition

of cl ail#h 1The 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.

17. The composition of claim 11 further comprising at least one metal-
containing detergent or at least one metal-containing compound of sulfur and of

phosphorus.

18. A method for lubricating an internal combustion engine, comprising
supplying thereto the composition of claim 11.
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