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Met hod of Preparing an Overbased or Neutral Detergent
FI ELD OF | NVENTI ON The present invention relates to a

woreaonozh3sf preparing a neutral or an over basedPCT/US2006/062384

det ergent conprising reacting an acidifying overbasing
agent, a suitable detergent substrate and a suspension
of nmetal base. The invention further provides a

| ubri cant conposition containing said overbased

det ergent. BACKGROUND OF THE | NVENTI ON [0001] It is
known to use overbased detergents in an oil of

| ubri cat i nylcthwicaSPrepating ampvertased eahcutralsBetergent

Over based detergents Igglﬁgg fﬁ!gggﬂgéfs, phenat es,
sal i genins, salixarat y and they
provi dgpal @één@'lﬁyentfohpﬂe@ﬁ& Yo al Bt s Ile §ring a ncutral or an

sul phur-contai ning aci ds produced from the co ustion
obvehrbohdcwogentf omhprisifpesacuiet eangentdsilyane qyedpamed agent, a

I-%W&PZ? rg)e r gg%[r %‘g’éFré{]dg (li %P S%H%Fglh}q;o og}g?a[l Ol’gaggse%he invention

dedef Ggbvidss Slildricut o@p&sitibh @oﬂﬁiﬁlﬂ% Qﬁﬂ%'&ef‘tﬁ‘éed detergent.
sul phonate detergents is typicall TBN whi |

ot her over based BiCEGROUNTh OFeTHEdR XEFONR X i num
BN F t.he the rocess fo k|n Qver ba
d@y£réen?@ ?e%% 're gonﬁl% g%ﬁg%ggs n%3 Slnb?1(§F0fIUbﬁcanng
TBNcasity/ o6 ihprevodleatlifessi | tﬁ%ﬂbﬂs@d eéesrpasednclude sulphonates
deter ent. Therefore it woul d be advantageous to, have
od whigeri@panthtpraten ettt PalCHMErorG hey eplexidsd alkahmty,

d

BT A LR YRS B ASTESPTT T i
nak (eaﬂ]oghd:QOu@\fﬁB]baﬂ"hdsdjédétef@ﬁm sre ropa2f WsBa huﬁﬂﬁr @@8ow and

oses a |l ubricating, conposition contain'ng di s
pbrgiwe&er%waﬁurwr%%ﬁf% ﬂr’g)eéoﬁlffoﬂ??d’@raﬁlroé‘pg hlkgbly overbased

”‘dbﬂekg&lt i Hﬁﬁ%hﬁfég NRe RAKILITEIERN GORHORGS o@f&gems is typically
I -insoluble with a particle size of 1 to

m4@® OB rekilsinuhar evalbaspé rd@mngefnrtso R0 cven &Nanemgmnum TBN’s.
percent. of the |ubricatin itign. The a ine .
PRI T Bro-Eomp e it SRR Bkt a5 Bl B pgsssing to
PoBie h%h' PRNI £ tWpkdtude @i filReibls OvEBesc@fdeldBent. Therefore it
[ 0003 Pat ent Application 60/718697 discloses a
mitohsbboidvantereatty hgvan methadrafaircrasing ustaubnl anigirma pyprbased

S I p

or‘d@tg h{‘ % 1&#}83@{‘8 %gﬁaﬁ rgg%%e%sggs(gucﬁ a?ﬁﬁ %x%?rd dléﬁneaﬁrocessmg

C @Bt:@mﬁy) aﬂitdoraammn@ afakt alghlysoveebatd aéteﬂgeﬂtst 10

nanonetres to less than 1 mm The netal base provides ]
[0002] GB 1,096,008 discloses a lubricating composition containing dis-

persed alkaline earth metal compounds prepared by milling. The alkaline earth
metal compounds are oil-insoluble with a particle size of 1 to 30 micrometres
and are dispersed from 20 to 80 weight percent of the lubricating composition.
The alkaline earth metal compounds prepared by milling are used to provide a
lubricant with a direct source of TBN.

[0003] US Patent Application 60/718697 discloses a method of lubricating
an internal combustion engine by supplying to the engine a metal base dispersed

in an organic medium. The metal base has a high solids content and a mean
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the lubricant wwth a direct source of TBN. [0004] US
Pat ent 3,525,599 di scl oses a conposition of matter of

w@2@7apsssi on of barium carbonate in an am ne BEI/USID6/062384

an organic acid. The conposition is prepared by
carbonating barium carbonate in an am ne salt of an

organic acid in the presence of al cohol and a
nOALEH HEe phatdipsidAtnappmetrThio lesnihesilt ion Tdernefrhbase provides

4%&%‘{5@1 nt %’Eﬁ éﬂﬁlrgarsgﬁ{&%to% TENMMARY OF THE | NVENTI ON
resent invention in one enbodi nent
pl[@llﬂ4qi es I&S rPraO:me§$52f50399pd1§¢iasdsrlagcal‘ﬂp@\it®dstbaﬁﬁﬂtter of a dispersion
é rgent, the process conprising: reactin é%
BFll%B]aPaé OB3[8 JB 6@“%?0??6? Pglaﬂfrg?“}lcaf‘c t difiepgpagposition is
r I
ZM-PHT” oA B PRI Buth Raflondls 1 L MRl R, lrar ¥nic acid in
\/vtﬁeclbresetme mftaaiohbbaed R 108 sperdellucotyqil.c dhk wolmposition contains
Hé% f rocess Qb) an aci di fying overbasi ng agent;
() AT Gt O%ﬁ neutral i sed detergent substrate,
to forman over baggdoeirey agntrHH RPOENTHONONE
enbodi ment the invention provides a process for
pl @40 i nngsmpr@m avsaton gt @meg@rnbodlmhet m(w@sg process for prepar-
co ar ed
b SRendd Bk B RoRGF RPEPRE, SR RE dp dPsaproparcd
Ofsusb@nm)@ COMPHiSiAG (9% h&abbast lwlbh amebif hacicRNize @M micrometres
(iii) an _organic nmediumin which the netal base is

s@s é@ﬁd@a %(ﬁlg,rlﬁqcéamt; ?ndoflmé aﬁwg@@@meﬁi{ug@égsw 101(1 ﬁl}e Histal base is

X T R
[ (\cooaln\aeﬁiladdne’igrallsetcbdel&gmitsabstbﬁ@eo &oldhi 4n onsbased detergent.

th@g eafter renov bst ant i al o i on of %d§ wat er .
H ¢ H encconerdmenb e HacHidte ea?r?dp%pcg% £ PLeRging an

SBGbeQf,edf élét&‘:grehf‘gh@ﬁro%%s' &Qﬁﬁl@sn%‘ere%tﬁ%u@ néf?e p%ﬂyr&hﬁispen-

over based netal detergent
psiovi aesprasing ¢ essctab ba:p:r wphrd mgam pmeiela alze @étlérrgammetres or

St SRR LT SRR Bl B RRRRLA e oo
PaGdpeali&d &'yﬁﬁ:aﬁil by G ﬁﬁ&%ﬁréﬁs)o (b) ﬁlS&Gld{f&in)g &ferbasmg agent;
surfactant; and (iii) an organic mediumin which the

mend | c)pasasidis of weptnlived, dqt@fgamﬁw@stgatguwhelteﬁathetmecess involves
n%&&mgl f%efde ﬁl%?arlltbapeﬁgd(ﬁﬁggi tfl&teht?ero eméavtingag' Ful%star{tla(i)%%ltlon of
es upri can

enbod nverit on provi
Othd whiek aadbf elaNgieshdlati®nd uteapme@ks( efid ek@dclsihl 8)epyf filtering

adm xi ng the neutral and/or overbased detergent

or stripping the product to form the overbased metal detergent.

[0007] In one embodiment provides a process for preparing a neutral deter-
gent, the process comprising: reacting (a) a pre-prepared suspension comprising
(1) a metal base with a mean particle size of 10 micrometres or less; (ii) a
surfactant; and (iii) an organic medium in which the metal base is suspended, in
amounts such that the neutral detergent has metal ratio of 1 to 1.1..

[0008] In one embodiment the invention provides a lubricant or lubricant concen-

trate obtained (or obtainable) by admixing the neutral and/or overbased detergent

from the process described herein with an oil of lubricating viscosity.
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fromthe process described herein with an oil of
| ubricating viscosity.[0009] In one enbodi nent the

WO paoenea3sn provides a |ubricant (or a | ubri caneCT/US2006/062384
concentrate) conposition conprising: an oil of
| ubricating viscosity and the neutral and/or overbased
detergent fromthe process described herein with an

ol P00 | ulbr Preagmbpdiment dhs invpntigsEppgvidey pldeRpptT(@ng debricant
0 t
mﬁée%ﬁﬁ&%&%ﬁg&o&ﬂ_ ?sng %ggd;l do%@tﬂé?&tln%rblgcég’l\fy 4688 tR neutral
dasdbosedbabd detcardt frompbs ptdcesra;sdeshdredmferam wiithi ani gigof lubricat-
t he overbased detergent. [0011] As used herein, all
né‘%“ﬁ%s Ycle size descriptions are determi ned by
using a par tpet £iSk B HERER I AR OFCPHENRIVERZEEN The
mean particle size data IS presented on a percent
v0irde beBlics pros G LR ciTtien pecrwfdemtrmtho@to'rfqﬁepasingsad oivnrbased
t he i rt. . an erein,to desi
t g?%? cPﬁ é‘ﬁm%&%? 0588 &P’Q‘é? and §°18P°%1H§ Sné’teé?o lémg She bVEbased
ovefcbased salt to the chem cal equivalents of the
metal in the salt which would be expected to result in
t l0ldact Apnsesehenen aﬂllw@e@tep@rrtlgémﬁlzs diosartmtoas tage determined by
oV ased..and.t he nd..accordin
t Hgmgn artlg]ﬁesrl%ec%lFaSrué%rg?l Vi theg?T?i %p o:jfc e|I§me ‘pralrtqc}fe St1 e data is
t peeseg@dtoard sercditudluhd basigor mal or neutral sal t the
metal ratio is one and, in an overbased salt, the

meQ21 ¢ at The fegmgmeeitleration dn usstkin the@risy e thansblerein to designate
d

SSREEAFTS ;OG0 SaF T Ly BPpo of h2bSuaB i
21He tleerBisall cquicaleasdof {H2O0h3{al lin thasaknbbidh neatldtitecxpected to

det ergen S a.neutral deterge A neutral. deter

t Y gl|n| {}wl,]rggcté? ?tgfeepats (5{ gqrgq_ntt @bﬁtr?lite tPO]@?L Q]vel;&%sed and the
PeLsONmidl! l8fhpblnd hscc'ammgf tPr @RAKhHEnOVRERRSE dreactivity and
detergents w | Ip know of processing conditions requi reay

f etoua‘ddmngy metthl thaseactentshdhas,iinga (ibrrealacidnaigral salt the metal

er basi ng.agent enovin

LY W AR ST BT SR To 6y hF T Ho b seist thapeone. The
pb%’ﬂbd?&i @et@fg@ﬁteasmhfe%v&{tﬁﬁlaﬁw Gatba HehPFGRMot exceeding 40:1
di scl osed herein, optionall gghlses adding in

| e EheRiigh, Sa")dtﬁlltai\’mgsfatlhéoﬁ elpti0 I er wigdpensi on,
ﬁ(}jd]t% d Il?ly elgRl:{) Hg?ezﬁt thg adsetter Iﬁo{sa+ H&{l aggrg\’gﬁ{ ©TA neutral

en Ad0 east on
cae&uge‘na@ﬁﬁaztlgz Rds £orcpl 006 6f $ to AfIL er

[0014] A person skilled in the art of preparing overbased detergents will

know of processing conditions required for adding metal base, carbonating (i.c
adding acidifying overbasing agent), removing water, filtering or stripping.
[0015] In one embodiment the provides a process for preparing the detergent
disclosed herein, optionally comprises adding in incremental additions the pre-
prepared suspension, followed by removing at least a portion of the water and
then adding in at least one of alcohols, co-surfactants or co-promoters. After
adding at least one of alcohols, co-surfactants or co-promoters the process adds
another incremental addition of the pre-prepared suspension, until the desired

product is achieved.
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addi ng at | east one of alcohols, co-surfactants or
co-pronoters the process adds anot her increnental

wa@edtzem of the pre-prepared suspension, untiPCT/H82006/062384

desired product is achieved.[0016] As used herein the
Total Base Nunmber (TBN) is a nmeasurenent on the final
over based detergent containing the oil used in

piYHSd si ndys psed harpia the Tgral Base dembeaSTRDY ihedncagimecaton the
| d te
Pl R0R o Bleon Gnelifhe e, o S8 EPRLEHD - hc,fina, product
t bbsahot Hba&edlﬂluecbﬁfaddilfﬁlﬁ}ll ¢iing hag ofl rbeen ﬂe(ii(bvbd) aﬂt&Qﬁoce&Bmg.

r o 100 or . from 200 to 1000, or from 250

iz@fn 7€I 00181 MWER* tNeISHErPLERY f@éﬁ&@éﬂ@%ﬁﬁ%&?%ﬂbﬁ\@ rang-
PEACESH Pdo {ohle}d()mb?@f‘dn?rl‘sb %o §0§(9‘| ARRAI®096 RBNEL Bom 250 to
det'er gent, TBN be at |east 350 or 400 rising

t 820000 or 920 [0019] Wien t he overbased det er gent

f th ti ' h .. )
si‘f@ir At SR BERT Dbt een ooy B ahS ey Sperigsention
t & »QQlphBhath ro@'ﬁhéﬂﬁetd@tég&t e TBRMAYBc a0 16380354 8P300 rising

Neutral detergents typi caIIy have a TBN of |ess than
t bral 0QkecP2bed above for over based detergents For

eIMés wﬁélﬁ]g eeg\g’%u{h (F‘ tteréFﬁtt f%g 8 bara%g p oc-gs?’sl\I OP I.lhgﬁgventlon

oﬁs a,@theﬁme,l ﬁﬁﬁara{t@@?khllaﬁ@teM&é@aﬁ@Qham gevytbd)ﬂwmo 500, or
as a_lowin-process viscosity and a | ow final
vif@érbémp‘% USEMHEPEP A30he term "1 ow' used in "l ow

dmﬁﬁcesﬁeﬁﬂrﬁc&? g}{ntﬁa[?&lcgll}llh%\(ye EBN ¥E n{sgsrhﬁﬁl that described

S a VI scosi ower an wou
expent fat dviedmsad dotevgmnits. oRat emplkeaaeﬂrai%ﬂihonates tend to have

de ent . 022] . In different enbodinents t
mggé%%q éh?naﬁ%%sang igglefes tﬁ%%w beiced J@ﬁ@ i LAY or less.
of[odzq:}s tﬂ?e”o%&bﬁmd @&e?geﬁfno%n'h%%% ld%l} iR- o RS Vlls%%§1ty and a

Typically the overbased detergent may have a m cel

mban fpead tvisdosityi zasofsed hrereinoths term [lowsl}setirunohlew in-process

enbodi.nent t he.su on conprises conmponent

CRAROUEE opnd Br atwr BEAT el RoNeniERs FOUBMT e L g Tower than
hevoRildbe %Ja@ec&@r flomPd EoricBRahAbverbaRanatandctéadis t he

Su s pension (conmprising (i) a netal base wth a nean

p&0Q224| e loj Giéfermt porberdanete the overbased detergent has a micelle mean

particle size of less than 10 nm, or 8§ nm or less, or 6 nm or less. Typically the
overbased detergent may have a micelle mean particle size of 1 nm to 5 nm.
[0023] In one embodiment the suspension comprises components other than
water.

Pre-Prepared Suspension

[0024]  As used herein, the term “pre-prepared suspension” means the sus-
pension (comprising (i) a metal base with a mean particle size of 10 microme-
tres or less; (ii) a surfactant; and (iii) an organic medium in which the metal
base is suspended) is prepared prior to being reacted with (b) acidifying over-
basing agent; and (c) an acidic or neutralised detergent substrate. A detailed
description of making the suspension is disclosed in US Patent Application
Number US05/010631 and/or US Patent Application entitled “Process for
4
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over basi ng agent; and (c) an acidic or neutralised
detergent substrate. A detailed description of naking
the suspension is disclosed in US Patent Appli

Nﬁﬁﬁeflneébep@smésfileér{m H@b&sve @@t%ﬁ@tlamﬁw‘@@@b%do 2005 (if the
O LA RGO ol ) o

bi[iﬁiHS]S aInm)nhet |eﬂﬂﬁat1&herﬁy1$1Eemspemorc@mtaaduspﬁglotnvvo Tepically, the
nor e t al. bases) ne enbodl nt th

s RSB s STt B%&%li M. 1“1‘3% OB medfn gt Phygigal proc-
' %sssufrpgﬁg %ﬁl‘t}éﬁhﬁ&{t%é( th&taf B@seol@ Qﬁ?ﬁo?w&?%%s?@s@&' bér Sphysical

physi cal process. one enbodi ne
upnﬁmsm1y dlspersed by the physi cal process [ 0026]

|on may be prepared by a Si Cc
ENH e o PRaSrigR el ShPseeed e Pt e e Bimples of
i Migsiddl bld s uﬁ[dd%CBtzﬂ% meLiHg NinNling 2gHihBhy NGusihg, agitating,
ul tra-sonic radiatin The phyS|caI process typica Iy

r eq uitresopgadiptingr & sfphysigel prasesd ngicablyl iefiwiges one or more of
t&ﬂ gilng,rHﬁ’lli]f gfgl’g}l;l %%&égat (%;{ﬂ%hng,l %1tg1tr ol Som §0nlc radiating.

at’ing.=Typi c rocess resﬂ

t e pteatialtho peesibalvpidogesd ealts fatHe weal Hagehfingta ﬂIl@éleartlcle
10, nanonetres to less than 1 nm (or to | ess than

nﬁﬁze@f at papteklsnanosetesgdo oy thay | urnn@r;s? é@é%@é@(?%%mu%to less
t t

o, 350 8 ik Tiroc S PSR 3887 bl mier. o vorticpl bead

midillj adooizontak bosdmillhbadof millimgobell entbo gicart millindier mixtures

physi cal . process for par.in he suspensi on

%&?qﬁ el f9g Pﬁnﬁadﬁnhe \%&Rhyé AL BYOCRRY 105 dERATINGG suspension

mcbﬁlprlg&ot%mln!gnng'vfef@d'ﬁmf heAbMlL MBRluSmithe m | 1ing

process may beé carried out in a vertical or horizontal
bR 7k | 11n dEffchart codadiments the oubswesocenssvay he carried out in a
red on of. rticle ze. of he al base by hj,gh )
CREREY 0 PlietBALb G il Fishts HELTT] Prordais, s i ygduction
beaghartand/sofe Of fRN merl %as@%%ehlgﬁgin‘é@f 8618iSions of the metal base
aggregates, solid particles; or m xtures thereof. The

baathsat epstcarid Yeadawad/gr wihat pelet besceagdlomcries, pagrsgates, solid

%?ﬁfc‘i}% atop ﬁﬁi{ttuli]& t‘ﬂgrseorfeq"hler%%gdsf)ﬁlﬁdgflg%a%e chemgg néan’?lalreesue and

Sone 1 nstance are a

Ofrna@s forestenthanmede @aired ahearspagicld 0R28Jf theemsial lbase. In some
|call¥ contai ns beads present at |east 40 vol % or
ﬂnslt?é%% hsobapdp avg HMixiyee ﬁf fafferontmergeparigledirs f or

ef@dﬂ%‘] e 6P %ﬂlQ&ll%Cé’tﬁLms@beads present at least 40 vol %, or at least
60 vol % of the mill. A range include for example 60 vol % to 95 vol %.

[0029] In different embodiments the suspension may be opaque or semi-
translucent to translucent or transparent.

Metal Base

[0030] The suspension of the metal base comprises a mono- or di- or tri- or
tetra- or penta- or hexa- valent metal, or a mixture thereof. Typically the metal
of the metal base is a monovalent or divalent metal. In one embodiment the
metal base is derived from a mono- or di- valent metal including calcium,

5
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[0029] In different enbodi nents the suspension may be
opaque or semtranslucent to translucent or

W@ e@nspesent . Metal Base [0030] The suspensi onP@F/US1966/062384

net al base conprises a nono- or di- or tri- or tetra-

or penta- or hexa- valent nmetal, or a m xture thereof.
Typically the netal of the netal base_ is a npnoval ent
ofMagnGrayBnbarEr.dithiun, sedieme OGS HENCCHiUE, plebbitutsadhereef. The
derj.ved, f.r no- | = al i 1

c et STy neihe itpt By A ardlBrflor P, In one
cembodiman the xbdatalebaschiercegstallihbe Imedidferdrasenloptimonal thy metal
cont ai.ns ter of hydration or crystallisation. In one

efBBAT et T'HE' AeTaF"BE8® is crystalline. In different
Menfi ﬁrﬁguﬁ%f%etﬁpﬂ%é%' Enf & Wik ns{ﬂﬁ%ﬂ@? k3Be from 5

e
[ 0315I The anount of neta ase present In
swg geris if%9rwiny or droge 10 vontoStovit0 %6 09 @0fravn 19 wo o fa onwt %, or

10 wt %' t 0 % or.fr 1 % t 0 %, ,0r

t Bt 3516 g 88 et 5mor FF shiosld WE Ybetcom v o 65 wa
or, bf MR shGpamkioo to 65 wt % of the suspension. [0032]

The netal base is typi ca!IY in the formof a solid and

i $00321 apbirewictabbpss sl tybicelly n tthe faryahs sohednd i netnapprecia-
sever al [nents the metal b h a rticle

S PHE b BIR R ERENE, RO o FRE PR PRI 5% s o
| efantpudficlt 9198 i0tha3QuspRNSBRIARSInE Ofrém 720TAkn&hetdés to less than
nanonetres to 0.4 mm or 80 nano netres to 0.3 nmm

[ 053] oTRE BrAICtIsade QérBRaPT yO dBmprictes tat0.4 ¢dt ofoR@ nano-
OEne‘%%‘?@%G dr oxi des or carbonates. Exanples of a

sul tabl e nmetal base conprise at |east one of sodium
cidi33hat eThesmdialivatd garchdhate@nppadsas $¢ashoaaoboxiat s, hydroxides

pot assi um bi c bonat e, pot.assi um hydr oxi de, .sodi ym
h9HGRG IS} | %@Hﬁ?%&af Ml&@ﬁ%ﬁ@%ﬁ%&%ﬁ ROWPHS b Jeast one of
CRbGLHM IR LX) d8diutl bithBna R %@&%Elﬁvm %@ﬁﬁ)'nﬂ%@,e potassium bicar-

car bonat e, magne si um carbonate, cal ci um oxi ;
magnasi potasstid dy drdxité,unodoxn de drdxadé, Uithiar bpdimtxede, magnesium

bar i,um oxi de,. bari um hydr,oxi de, ceri um oxi.de or

O iy b e [ERBBEIAERDEGT PO ngEReRgR magne-
t BRiMRhAonBRS ®alBull GE8AL maPnéiith X$:U8€, 1ifh@imi SSH&NEAium car-
dolmtic [ime which is conmercially available. In

sbortta) baniyn dixide asivah By diorile, lsagBmcoTige 08 esixgyre thayeof. In

hggg oe)ﬁib%%‘im&?tj Sf We %{(\jeg?mn Ctﬁg %&QT base is present in a mixture, for

instance dolmitic lime which is commercially available. In several embodi-
ments the metal base comprises calcium hydroxide, calcium oxide, calcium
carbonate, magnesium oxide, magnesium hydroxide or magnesium carbonate.

Acidic or Neutralised Detergent Substrate

[0034] The acidic or necutralised detergent substrate may comprise at least
one of alkyl phenol, aldehyde-coupled alkyl phenol, sulphurised alkyl phenol, alkyl
aromatic sulphonic acid (such as, alkyl naphthalene sulphonic acid, alkyl toluene
sulphonic acid or alkyl benzene sulphonic acid), carboxylic acid, calixarene, salix-

arene, alkyl salicylic acid, or mixtures thereof.
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car bonat e, magnesi um oxi de, magnesi um hydr oxi de or
magnesi um car bonate. Acidic or Neutralised Detergent

wEewstizese [ 0034] The acidic or neutralised deR@r/sanne/062384

substrate may conprise at |east one of al kyl phenol,
al dehyde- coupl ed al kyl phenol, sul phurised al kyl
phenol , al kyl aromatic sul phonl C aci Qyé\’SUCh as, al kyl

ndM¥Mhal ite 08¢l PRBRAIBICAEtHS 2gidkgl OFf o ﬁBS%Mﬁf‘éa@t& substrate
a%b%pﬁc bky lorbrﬁggeegf | M Q?&Hét&l s\ﬁ#ﬂ@m %aﬁb%}’;lakéhg sahxarene

acl | xarene ene \ cylic aci
mabktylisadisy i haoi & ahrfoRPRE] orlmixames mnﬂeoﬂl ment the acidic

r pneutralised det ent substrate conpri ses_one or
MLDS gﬂnk%e sgRgTEn thP pHBCENE CPEPTISSY Rk dvdshane of a sali-

S%Eﬁl)ﬁaraeﬂ dro@ﬁrlf)%{rl sﬁ@étitﬁﬁé'd' SryRGuthhoR Y QQP&}’|aa§3ﬁlé/9[eﬁn-substltuted

m-xt ur es her I n"one enbodi nent
sacsflanmgmgen@mmahszasnm ot sdstthonef.of a sal i geni n, a

AT oF Vs <. dRrEtsRe gt ot dBertemBen larisnsi s for the
Obvér%'aﬁe%l tberRat is hOARThraWheRodhe: H8icRE B8 RkliiaSerfcd MBglphonate

t he conmon nonencl ature for the overbased detergent IS

a (sermni dllylagrenatie cﬁmtirdlamcxwléhesabcry@al(nfwm @k saleylic acid), or a
:ﬁk%)ng% Q‘% ga{lkry?mhglilqﬁy ldgh cou leaulﬂpé)%rllleﬁolagulg%]urlseg alkyl phe-

( honyaral dayiperamenol , al dehyde coupl ed al kyl phenol,
sullfhurl sed al kyl phe nol), or a saligenin. [003 In
di 94381 entInedibsasntesinodiments Bienavehassst dtgiesnt %rmﬁéidfrom the

foomd leen@lﬁhﬁls%d Yetd? éﬁtrs%‘ok éﬁqa? % Q%Qﬂmﬁﬁ th{a enol{h?}Shenate

be a cal cium or rragn S|ump en rom a
al filerhyadleylcphepb chlddhlygte- c@dqﬂerb lalkybmphsndlphu rsulehuh&ld kalkyl phenol),

phenol cal ci um or um sal i geni.ns, | ciu
ee% Wﬁgw}m&?%‘r&&?‘%& IR G Raneiwn il @ﬁ]a&maﬂc sulphonate,

”@Q@ﬁ%{ %%ekfﬁﬁf AliRaraRl of & GIMBr MacHBIRAIY M Al K oke.
salicylate.”[0039] In one enbodlnent t he oveérbaséd

déﬂ(bwgljentlnc anboxybatimentythbeoadebdsee ddeftemenamadiqxgtvat imay be

.. Th i t
S85e oGy afipha s edbpSH e Ere OB ER b U htan 6 to

sgot@bfr@mcmobp@(yéﬂbgn@gdrﬂs i nclude caprylic acid, capric
acid, lauric acid, nyristic acid, myristoleic aC|d

dé‘l‘h‘r%l ¢ Bxdreplesofiacanisbie a@”bdxylpfeﬁﬁléd@éhlﬁél‘@lﬁé}dlcd%ld capric
Jél?r aél%ggacc d&j nrgr%t{? %c% eth r1 é ae?clz %Hgtr:?%rahg aa 1(9, adcoidgeanow acid,
r pehtadt @in6icagdid, pdlmn@& at, @Glrﬂl.tolafca&‘did dﬂn@r@t@llcchcid, stearic acid,
12- hydroxystearic acid, oleic acid, ricinoleic acid, linoleic acid, arachidic acid,
gadoleic acid, eicosadienoic acid, behenic acid, erucic acid, tall oil fatty acids,
rapeseed oil fatty acid, linseed oil fatty acid, or mixtures therecof. In one em-
bodiment the aliphatic acids are oleic acid or tall oil fatty acid.
[0041] The carboxylate may have a metal ratio of 0.2 to 10, or from 0.5 to 7,
or from 0.7 to 5. When overbased the metal ratio is greater than one.
[0042] The neutral or overbased detergent formed from a carboxylic acid

detergent substrate may be salted with cerium, calcium, magnesium, barium,

lithium, potassium or sodium.
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gadol ei ¢ aci d, eicosadienoic acid, behenic acid,
erucic acid, tall oil fatty acids, rapeseed oil fatty

wa@eood12d3snseed oil fatty acid, or m xtures theP&DiS20061062384

one em bodi ment the aliphatic acids are oleic acid or
tall oil fatty acid. [0041] The carboxyl ate may have a
netal ratio of 0.2 to 10, or fromO0.5 to 7, or from

0[8043% 5 Inngpan wvkedimsal threadidicapr rmsuigliped gletosgant substrate

]E G@ﬁ g)gfs mL}ggfle%]ofTaq qee{l‘f Wb %!f églc(]i s%%@frgt% % c?gmnore deter-
or roma carboxyll ¢ aci eterg en stra

bgcstadubettates tahe aexd, mlm oeabeseldrdetfrggmteﬁjrmﬁd nh@yr bel ﬂbscrlbed as a

[ithi um. potassi um or sodiu ne enbodi nent
¢ femalsnrit  hunierlly s g0 eé?fgéﬁid BapdenpRared by reacting in

Cﬂf@’ﬁfe%&?cenbf({ﬁér ﬁ%g@t{méﬁ ah§ QL%{dlf BledabidlgSHHRat, ra?ﬂ?ﬁsammatlc

When two or nore deter gent substrates are used
owdphxm;e adcdettelegs minef dkyteghenaly (sbeh desdkylbglttnak azkdehyde coupled

@%L?@G&QK B ST phinel SR BRnd Nt e e T et on

Al dihyddeA¥EdiBRSt At AR or Adudllized ARRY é;nt substrate may
sulphonlc acid at |east one al kyl phenol (such as,

abkyhe pirenes theama@msmme@doaﬂomthp Renicparcd suspension. In
S hu hen 0 nal | kyI
<O By E5 AR o BRI By b giont o
newd guatdczad ed@ﬂ@’e@&ﬁtfoﬁﬂ lisd piaterepied ksasﬁdneloﬁarre as t he
surf act ant enpl oyed to formthe pre-prepared
- 8.9 eA8eodi nent the acidic or

n I i Z t i f t 110

%H‘gsirf a@?eagdt%kgﬁgﬁ% cfH ?%Stug%r e?ﬁeusggewp it ar%gdthte overbased
Sds@mlt omy Wca dighid, sgelOrvefdrase agidAgenic e[di)(ﬂ),ékﬁirlchitEid sulphuric

aci di fyi ng overbasi ng .ggent used to prepare_the
ogtilhad SuiblerBPraRte ey TR eagandy iRFid Sh:asOropssben dioxide,

aﬂzg oﬁ?ﬁk{&esaﬁie%ofm td HEF@Ehtdem B iRIAMEd ﬁlea%gdlgll ing overbasmg
Sui'tabl e i norganic acidifying agents 1nclude S (3’

cagdons dadondbexid2 ®r agretieiagidur msonchembodimelnh thk acﬁélfgnmg over-

RN R N SRR R i AR
agoodel yi nﬂl@ﬁ&ﬂf‘fﬁ%'gﬁﬁ/eﬁgl@ﬁ% nﬁnﬂy%U{d@e@fm ws honor from 1 to
di oxi de and acetic acid O The acidify

o@epbi@m@ tagbrr ey béo a?d@édustnl iddleondon@ﬂdglrt@m alsq gncom-
as b 8{“11%(%% ditdn I)f 20t ph &urngé] Heﬁpsrgcém %sd\Lv%:II %Hdmg all
(Bne additi'on° 2166 encom passes C | ousS a

obf mrt @ktabase dlidetngohd anw)ociej@soallgahmhhlbaﬂdf ﬁglealﬂhe acidify-
of the petal base added at one tine) pically the
nm{ﬂj%yerbgsu@g ﬁ%@lttlﬁglea%lpm efSYthe number of rne al base additions.

Surfactant

[0047] The surfactant includes an ionic (cationic or anionic) or non-ionic
compound. Generally, the surfactant stabilises the suspension of the metal base in
the organic medium.

[0048] Suitable surfactant compounds include those with a hydrophilic lipo-
philic balance (HLB) ranging from 1 to 40, or 1 to 20, or 1 to 18, or 2 to 16, or
2.5 to 15. In several embodiments the HLB may be 11 to 14, or less than 10 such
as 1 to 8, or 2.5 to 6. Those skilled in the art will appreciate that combinations of
surfactants may be used with individual HLB values outside of these ranges,

8
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I ng overbasing agent is the sane as the nunber of
nmet al base additions. Surfactant [0047] The surfactant

WO p@a28s2 an ionic (cationic or anionic) or noPET/U81006/062384

conmpound. Cenerally, the surfactant stabilises the
suspensi on of the nmetal base in the organic nmedi um
[0048] Suitable surfactant conpounds include those

wWPERYidedhipat dpneemeositizpoppifinad suefpetavieblepil By viithiyithage ranges.
@ sl S Ao Gtclid e oo oy g e

14hetzdrsalt @3 $het zha.dhc boowguatl wbert thomBtal dy d&ivedtfeort thelinomsé base.

will rematetht conbi nati ons

6@{?& a % ] 55 SUHACHRS O RRIEVOREA HERN9/ ATfodisclosed
0‘1’1{ Mt cohNEB AT NGE S DML AR st h§93 tlh@rtﬁ ReSEdd & Interna-
of afinal surfactant biend is Wwth hese ranges.
Whenalt Rditiour f @eteamnt chasplan indaid altiiaeohammesc ag}kyiaupf,lsmﬂ!i@nates
surfactant nm Peco1 the net al a t 1({ htﬁc}
gf Oy 2RE°© ‘ﬁ% palkyiens) C?@pﬂ‘é“r B T ﬁ%RO ymers com-
bﬁﬁ%nﬁ[ﬁgﬂ%ﬂle %&ﬁf@pﬂeﬁéatoﬁm{shé% ?Hfrsfﬁ‘éh‘@ %%b%%&lta%@ #cohol eth-

for the invention are discl osed t cheon’s
Emslylstds ctbosylaied aDBethetsg ethlosyl,ateligegByl ph@nbls gihrexylewd agnines and

I nt e eric In
POy stgaB el 3P gl BB arr G s, farty esters,
p%l}&@ﬁﬁY@ét&Xl 8NRb] CRMPRQUNARIazd D! UEHiNgivRE OBKenates, lecithin and
copol ymers com'pri sing "al kyl ene oxide repeat units
(ée@vatlvps,u]rlgmm(;@tdﬁiyrlvajafle@,owmgglggergl@ozm§1| derivatives, olefin sul-
et oxlat S oxylated al.cohol s. etho I

hasies e S A B O Rl A ol flacd fory
f atidy oa@lcdﬁolseirhﬂéw Ipat&sls fs’ﬂrlﬁﬁarﬁ@drﬁfa&vaﬂ @uﬁbb@ esté@tany deriva-

esters, I&l@ cerol esters, glycol esters, imdazoline
d&VEy auiRhekes grhdpehals or legoxyhited alsahelsraryiatty \eetsrs, polyisobuty-

| 'leq{é'sﬂcﬂﬂgm(agrPH?Hlyeﬁﬁfesm)n()gl yceri des and

derivatives I'n sul phonat es, phosphate esters and
d¢o030ht | vIasonepembodqyﬂeat eleb almﬂaoeztrhwoyﬂlﬁtsesi pbbtebtgrsags dsfined in

| ) | k | t
GelBTe ol s Gt by e voso LRl bkt o emibopGsuitable
goﬁf'ég't@?%'uﬁta@tgn@l eﬁ%hﬁ’tleﬁat‘éﬂ fnatisy 38888, as dlsc%o&e)% Ol]n Polyester

I'yi sobutyl ene succini mide and derivatives
oﬁsammmd% tmﬁt(lnphmlugjsaﬂtacth@cn@f)conprl ses poI yesters as

U@;(gsqig 8I ]%80 ol um H,ﬁ né%nt ssﬂlllr ag‘[ﬂng ll% & 9%%8?,r%yl %8bs%ftuted aryl

Eﬁ@ﬁl@ﬁ&ﬁi @ SuPhERAE P AalWdli FacfI8aR8iin@arth BetDBRGhixtures
ester Exanpl es AtoF(lncIudlng salts
f) The hydrocarbyl substituted aryl sulphonic acid may be synthetic or

natural. The aryl group of the aryl sulphonic acid may be phenyl, tolyl or
naphthyl. In one embodiment the hydrocarbyl substituted aryl sulphonic acid
comprises alkyl substituted benzene sulphonic acid. In one embodiment the
surfactants is a hydrocarbyl-substituted sulphonic acid, such as, polypropene
benzenesulphonic acid, C;s-Cse alkyl benzenesulphonic acid, and Ci6-Cys alkyl
benzenesulphonic acid or mixtures thereof.

[0052] The hydrocarbyl (especially an alkyl) group typically contains 8 to 30,
or 10 to 26, or 10 to 15 carbon atoms. In one embodiment the surfactant is a

mixture of Cjp to C;s alkylbenzene sulphonic acids. Examples of sulphonates
9
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[0051] In one enbodi nent the surfactant is a
hydr ocar byl substituted aryl sul phonic acid (or

waeloph2o3str e) of an al kali metal, al kaline eart PCTES2006/062384

or m xtures thereof. The hydrocarbyl substituted aryl

sul phoni ¢ aci d nay be synthetic or natural. The aryl

group of the ar sul phonic acid may be phenyl, tolyl

oinchegshdedacyl FIPFY &m@%ﬁbweﬁ%m earddnyert saplithylenes or petroleum,
r ic acid conprises al kyl

sggébé%%gﬁlK%S%Qg%gbgggghonlc acid. In one enbodi nment

t h@&05Syr f dat @t smbedimchy dreoxiafaoydnt $bs thet fotr@do fSalhpineali @ over-

o8 R OLERRASLPBHAM Ry S Rjfh an alkali

bepzgAGRL RRPM Gal2CT itk Ql'kamrffét&'lr i%%l&i@?'lﬁﬁﬁm k@%@ﬁhm-%}esodium'
hydrocar byl (especially an alkyl) group typic

cond insgk@incocBh, motal ikludes26]ciwn oimagne&lﬁnnahlkmw embodiment
.n one. enmbodi t the fa S
o e G R E scr R Dot SubioRPL . plidiReFugth el is cal-

otiwgm! phonat esi ncl ude dodecyl and tridecyl benzenes or
condensed napht hal enes or petrol eum sul phosucci nates

aldér i vﬁyplqycésexapm:gq)f ﬁm%ﬂe@%@@u%mlwmutene polypropyl-
Surf]fc igoil%e%y e a CO ? [ &r?vedafr M 1tso Hterd i (t/ gut?&‘legg a copoly-

or OVGI‘ ased sur

t yir datil yd Hraht 1@@Ibult4:ﬁcharﬁrhsélbﬂéﬁé lor@hix@lrkadhicredfeart h
metal . The al kali, netal includes lithium  potassium or

sb‘lﬂﬁh didorh emthodineife thea peagipittals pnddrivadize cofl ai Rtyolefin.
p%gﬁﬁ%llrl]éjg%glaeng%g ﬁgﬁfcq ﬁg ?E%HFelsae{ Eilgble ts%'bsqltﬁted acylat-

Caig apem oftns Uy fﬁytbercedae&:)datmfc&m aeh @tgodnddbrebmimocester. The
i ncl.ude pol yi sobyt ene; | ene; pol yet hyl ene;

c&@bll"l %,agg%trm% °f% GH{HPQB%‘E OB Bﬁqrﬁo"rcé‘sr%“ncélonaﬁgmups
CORAH ¥s émeﬁr%%rhé’%E’ldfJroa[ﬁh'y%ﬁ@é’tt@éigoianﬁxérﬁﬁl@ﬁ ®M%n @Ylating agent
m xtures thereof. [0 I'n one enbodi nent th

surdladst antlphs, taetadmsamatﬁd/ e100b- ar paygarb@dyilin acniy phlgalridy ester or

: QFWﬂ i \@é%égt |Ol§r 55 :aﬁi %’“‘p}’ %géﬁeng&a%%(mth)acryhc acid,

f wickier ﬁrﬂe@l@ﬁé@ﬂué Omhlefdné@n &Sﬁlﬁfydﬁﬂéﬂ fAimA0 RAGS it8¥onic acid or
The acyl ating agent may be a conpound with one or nore

aenkydridacarinirtirctheigps Whstrelnatl) agrdrmenty reyliger eethacrylic.
: n(m/s%(]rjl delnt %reﬁl%o I?tnf% ?3 ﬁ%ffwg%"&ér%h% o?ggfyulsobutene with

e an a a-un

p@lnylﬁﬁfeb@m&’ag@nmoﬁilaraﬁﬂigldrdm l&st 250,3000600,V00] Y€0, or 800, to
t hereof. Exanpl es of an ac athg ent i ncl ude
(é@@%))é@}q/rp,i ey Ry fo 3000, 2500, 1600, 1300, or 1200. In one embodiment

less than 5% by weight of the polyisobutylene used to make the derivative mole-
cules have Mn less than 250, more. In one embodiment the polyisobutylene used

to make the derivative has Mn of at least 800. In different embodiments the
polyisobutylene used to make the derivative contains at least 30% terminal
vinylidene groups, or at least 60% or at least 75% or 85% terminal vinylidene

groups. In one embodiment the polyisobutylene used to make the derivative may

have a polydispersity, Mw/ Vn, greater than 5, more often from 6 to 20. In

10
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met hyl (meth)acrylate, maleic acid or anhydride,
fumaric acid, itaconic acid or anhydride, or m xtures

W@ b@reai3s2 where (nmeth) acrylic nmeans acrylic oPCT/US2006/062384

met hacrylic. [0056] In one enbodi nent the polyolef n

is a derivative of polyisobutene with a nunber average

nmol ecul ar weight of at |east 250, 300, 500 600, 700,
odiffent %bcsbmenfé rthi?rﬁ?]é’lsobﬂtYéWet}tﬁeti do 3w, thodenvatsgpay have

1300, or 1200—+ | ess than 5% by
AGHIET Mo 161 PeBb it Tiie b to ke the
degoavat | Vig VIR08S Whde diaMes, e gﬁ@ﬁseoﬁoggge %égubs'tmft@d Wllﬂll succinic

one enbodi nent the pol yi sobut to make
denhydatdey éhehpadyivhbwtnasuliseasnt 880a nlumbdr hfenen tnolecular weight

e T LoD 4P et 3P Aca 08 ko BFrdl R o 1000

gImALREtio BF s@dcini€ 3séuRQFér %ﬁuﬂfhlelnﬁ %ﬁgh? Yot p&9Wobutene typically
term nal vinylidene grou In one enbodi ment the

poinges ot YBdpd - used t® k.Béo §&r prvdOitod. 2my have a

p?&dﬂéspefnzlﬁ%gl ﬁ%ﬂé@) énre’élﬁ ?{ grar%lgrr act:tg at t%oqolsoblﬁenﬁ -dihydro-2,5-

pﬁhmn@@babmhﬁw&hq&@memhﬂw{ ®r hﬁgmwnh\éﬁtofven BRY chdvéingent the

plydlsper3|t?{ Mh of 1 to 5, or 21to.4. [0057] In

v Avifesiantdpr g vieahusy eng sugeaig pelstitderderivativg pughi 454 pefyisobu-
a}l@né VR Iﬂth@BPﬂgﬁbﬂﬁzesttHﬁeBP' Yh %Q W SRSt t dhefktant is

a nu er average nol ecul ar 'wei ght rangi ng from
1sﬂﬁﬁaﬂtxa11$ 0o fax of a80Gictmtrdgd00, or 700 to 1700, or

8 Th t f o ‘
8@”&?& 8 ‘@Igncra f I ?%th‘tlb’g?u%éd)S gqr-]:g; lglbe? cHHCFipic anhydrides
' dIERe ﬁfcﬁ@i‘y%@@s&c@n@c §nhﬂﬁr1dés LsteBs &r diacil. PoRidoPutyidhe succan

or 1.0 to 1.2. I i one ‘enbodi nent the Surfactant
i demﬂtwes @b@pmfgﬂrecﬂtmmko-tlzq etafllhaaﬂdumaswm erA Wirgh group of

pen hritol or m s t her.eof odi

P RN ETHh e fiee B TR ES R SR o B TR T des. and
derg ¥ag4ugssuch as a polyi sobu tyl ene succini m de or
derivatives thereof. In one enbodi nent the surfactant

i §00aMst alnt erothyr fombedimentr ghe shrfactyatsicemprisesogenalixarene (or
[ Qﬂ?galatgip ﬁ{\ltht nybﬁaolf .a faY @gtlpvefh Ogal&glre\ﬁlesig *a%%{éae D€an organic
succini'¢ an ygrl es itncr udé ] succi ni

apliystifatcdes o @Ekabt. o"rrh@I ls@l@pta%ne E@bf}’desﬂ’}pkﬁsyht%ﬂeoyswCSQBjtantlally
derivatives are preferred to nak

s 8 parrangnind Lo pin g tdgpst one wntwfé%mrm%we(lé e&éﬂlhu c
anhydri de derivatives are taughtmin US 4,708, 753, and

US 4,234, 435. [|0060] | R%not her gnbodi ment t he

surfactant congrises a é@awene (or

/ D

COORS3

or
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salixarate if in the formof a netal salt). The
sal i xarene is defined as an organic substrate of a

W@ 2007420382 e. The sal i xarene may be represent edP@l/US2006/062384

substantially |inear conmpound conprising at |east one
unit of the formulae (1) or (Il): oreach end of the
conmpound haying a term nal graopp of formulae (111) or
(rv): (I't)(1v) such groups bging I'inked by dival ent
bri dgi ng groups, which (@) be [he sane or different

for each |ipkage; a;(n f is|l, 2 or 3, in one
aspect 1 oz S Byl group containing 1
to 5 carbon|atons]|R2 is|hydrokyl or a hydrocar by

group; j is|0, 1, (or 2\( i's hydrogen or a

hydr ocar byl | gr oup; S a hydfocarbyl group or a
substi tut ed hydrocarbyIF@youp; gis 1, 2 or 3,

provi ded at |l east one R4 droup|contains 8 or nore
carbon atong; and wherein the gonpound on average
contains at Teast one of unit (1) or (Il1l) and at

| eadt erohef the comipbu(d hjviag ateMpinahgdraupenfriatmolao (I her (IV):
t ot al nunber of units (I) and (11 é o the tota

nungpe . of units of (I11) and (1V) he conmposition is
aboub} 1 to about 2:130 ZIThe U group in
for ae~x(l) and (111) may bel|l oc d in one or nore

|;|ons ortho, neta, or parg to the - COOR3 gr oup.
The up may be located ort t H& WCOOR3 gr oup.
When the U group conprises a -OH group, fornulae (I)

and (I tkwfge derived from 2- hydroxybenzoi c acid

(often called salicylic acid), 3-hydroxybenzoic acid,
4- hydr oxybenzoic acid or m xtures thereof. Wien Uis a

-NH @gtipup, fornulae (1) and (1Y are derived from

558 AOOBREEIE ke DV LHPNCBid Be B A Bic Y b Hie same or
t ier@eht fRQGh Iitagsi whtRN By 1d9ig B, dh R, as‘ﬁ@&tch om@y R'is a
be the sane or dlf?erent in each occurrea i ncl udes

a hygrosgtboharoun dysaiing lde S cubongromeHRR)s hadgxahor a hydro-

;E{Qr% l%ratﬁgﬁl SU&h a3 > dro n OCIH%FQ g%_‘l,(aﬁ%yl %Yguﬁ; R is a

roup %aV|ng car

Whed®chitgl gﬁtdpyéreamtaﬁmtea hsedrobaﬂ% gfodt; @ idar ugd, fpre@rided at
f or mal dehyde or an al dehyde having 2 to 6 car bon
alwsong Bosmyurcrand#ng Reortrapigi Graborytents: and pierain e compound

( bhlaxe&%e (cb?? dﬁ:s N81dA9nd oPlunft o(:f?y @%%gﬁ& Iayleagtr&%ﬁoc‘f unit (II) or

ort ho roxy group. In nment of

|ﬁM@nnmamehwdboﬁﬂmﬂbhymugﬂeupﬁuaﬁe(@medéﬂm)uhmemmalnumberof

e%lchio ﬁl)t anocI (IW?n the composition is about 0.1:1 to about 2:1.
[0061] The U group in formulae (I) and (III) may be located in one or more
positions ortho, meta, or para to the -COOR® group. The U group may be
located ortho to the -COOR? group. When the U group comprises a —OH group,
formulae (I) and (III) are derived from 2-hydroxybenzoic acid (often called
salicylic acid), 3-hydroxybenzoic acid, 4-hydroxybenzoic acid or mixtures
thereof. When U is a —NH; group, formulae (I) and (III) are derived from

2-aminobenzoic acid (often called anthranilic acid), 3-aminobenzoic acid,

4-aminobenzoic acid or mixtures thereof.
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i nvention hydroxymet hyl groups are not present. A nore
detail ed description of salixarene and sali xarate

wehemsssy is disclosed in EP 1 419 226 Bl, i nedT/tib2996/062384

met hods of preparation as defined in Exanples 1 to 23
(page 11, line 42 to page 13, line 47). [0064] In one
enbodi nrent the surfactant is substantially free of, to
f 1Q020 | Hhe divielenhdridesie awnipy athiche ayny é@f sanag gh difderent in

Z%%g{ ?cyculg%n %n‘é‘@”as?éjh é’]tfl%lten? b§1ldg£ ?ﬁ&?g% 6%? o§,ne eéHhI@)ancmd an

rirvativ her
epted Ibntelgb stldSiEatS W HaOCHnt oﬁeﬁﬂr(Rﬁié@HﬁR)-l whste R)ﬁs an alkyl group
h droca |tuted suI€h0n| aci ds,

d8pYIPEt \iéé it 6‘| gﬁarﬂ@f% Wfﬁaw SRstaylgpe dadi shphudges are
[ Q0&6dd fremdfrofrﬁﬁr&ﬁ&d@m@ hIERRY ﬁmn%wts Al ét%rns

substantially free” of free of ospholipid
(wmmsmwmmwmmmmmmm@mwMMﬂ%mMmlmz

S 0Si ne 0067 n one odi nent the surf ctant

AL SRRDN LPoRebghp B PESHER R00BT ofh ABERBENt of the
ebedtioR Mydreéspmétan 3&khs hRy pRxanp! e, 1125(916 3MBodfIléht of the
600, 700, or 800. [0068] The annunt of surfactant and

n@t@mtlbashédrqumhsdﬁpmar@ mofrayesoalr yA agoregleshlpdrdciseription of
{ﬂlxaré' ei E-J,I-II‘P e%ti?xa?aﬂ%%heﬁn.gtgﬁbsoélgaro”s%d %%Ebufn4?§]§26 Bl 1|nclud1ng

i‘ona € anount "of O

ph&shmts dﬂprbﬂswaﬁ@ns peasfief MaEasplts 023 (phgdd 1 Olilb4Mo page
@6Tab|e 1 Organi c Medium [ 0069] The organic medi um
Aphisdd)-an oil of lubricating viscosity, a liquid

Twﬁcﬂll | ;‘I}/l?(f]rf%cé"hrﬂp%m%ﬁ! Hll%rgurf%tam Xt Mbgt%n{lgl% %]%E 'ooff, to free of, a

e organi c solvent conprises an ol
| diatyi @ad on gel\lvastmas ittigreof] O@HOAs dSptrs. ohade/erhbedioregathicsurfactant

medi 0 ns ly up to 1 w % or 2 wt
%%‘Ptﬂéf R%ta By 8¢ 0§&§g@%§f6§ﬁher%€'] di fferent ’

epmy nem&lsoﬁél@m%%wn@ IR AL ot é&&lﬁh@&t halehyt & ﬁﬁdmcarbyl
0 to free of, water. [0071] As used herein the te

" ﬁu@eltuifsd and sukpédmcraudrse dsmpedivics oapdlynldnd, polaestsrs or sahxare-
defi nes the absence of a nmaterial except for the
affbunt which is present as inpurities, e.g., a trace

anmoss] Orinad e E@BSdiMRnaMBHENburfANPMCRI dubstantiahy Sfree of, to
enbodi nent, the anmount present wll be |ess than 05%

oifreg exfs phﬁmho@pgt% (sitchogs lecithin) and/or amino acids (such as sarcosi-
nes).
[0067] In one embodiment the surfactant has a molecular weight of less than
1000, in another embodiment less than 950, for example, 250, 300, 500, 600, 700,
or §800.
[0068] The amount of surfactant and metal base in the suspension may vary as
is shown in Table 1. The balance is the organic medium and optionally water. In
one embodiment the amount of oil present in the suspension varies from 25 wt %

to 55 wt %.
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by wei ght of the suspension and/or overbased
detergent. G ls of Lubricating Viscosity [0072] In one

weeriodzasent t he organi ¢ nmedi um conpri ses an oi PCDTS2006/062384

| ubricat ing viscosity. Such oils include natural and
synthetic oils, oil derived from hydrocracking,
hydr ogenati on, and hydrofinishing, unrefined, refined
and rerefined oils and nixtﬁﬁEELkhereof [0073]

Unmrefined oits are those pbtai E]%%O nﬁeqﬁét T

. t i
natural or synthetic sourge genera od1&§%ﬁ%%a%99)

little) fuxddigvepurificat|on treatnent.2[0074] Refined 4

oils are simlar to the y rnfinnd olls except they
have beerMgi@ Baet treated|inlé®® or néﬁe&bur|f$%ﬁplon 40-65

bl(:‘pb to Sllﬂféé{g orre  or 1mpr er |t Pari t UI15_25

technlques are nomn in the art “and| i ncl'ude |so vent

extraction, secondary distillation, acid or base
extraction, filtration, percolation and the |ike

[éﬁgﬂgiééﬂhémaned oils are al so known as reclainéd or
r ftﬁfﬁ@iessﬂ% ﬁt‘gaﬁlc Iﬂée](g ?1 ng[?r s%k gﬁ% lbgf lglf)ﬁgftﬁ?gei?lacosny, a liquid

simlar to those us ain retine
ofienarydestdiidnoswl ¢t qar moeseedhéryof. edlypicgligsthdiorgatiedolvent
to renoval L é %nt additives and oil breakdown

oL

pF%‘é‘BE?%S ang Nﬁ?tH}gaYls%ﬁSIltg useful in making the
| Vep bl ?QHE %_r%arﬁ?d Hfé&lu%{‘ b&%hm@'dza‘{er 3ﬁ£i Fto 1 wt %,
0|I e.g., castor oi ard oil), mneral 1ubricating

oot & wtibh oas Wi Guiiod tb@isnsqjeaunnm llnsdlﬁﬁedem cmbedimente db@drganic

or Cld trea er al ating oils of the

Bt i S5 EEATHERF Brgp el b&Par t1 ni c- napht heni ¢
t y(maﬂ] anda 9iuked Berdiy eRe ftmm"ﬁ@éllofor aS M eI Ehdspdcifi@Sion and
thereof. [0077] Synthetic Iubrlcatlng oi | s are useful
aﬁhminﬁ,cql des iydrlsacboha srdterialiexgepistop shy amphsiewhighds present
ng%; i m%geg 6$alggfallmgoﬁlélg SObUI%O gflrgée(cqweg (_ﬂ?onun%r ”l;yplcally in this

pahﬂb()tirdi@xemesﬂnome bye(sbntowtleriese)ss tipal ¢ ()chod@qemhn 02003 wt %
m xt ures thereof; alkyl-benzenes

e.g.
d8HeesjeleniZBe égspep@lppalaé@y IOBélsz"é?ﬁ(e@e,te’iﬂeﬁb nyl benzenes,

dm&%@tmcﬁﬁﬁ%'\%sé%%{&enes) pol yphenyl s (e.g.,
;. al kyl at ed pol yphenyl s);

al[60/24t edndorphanybdietcherise angdnizl kydiatrecordp s oil of lubricat-
sul phi des._ an B*%@ ves, a ogs and honol ogs
¢ b SO m e frfiv%‘oflatuwo Tihere eyt RY; fgived from
| ubaioeRickie, Ay dosdhalidiCahd HYdebBRLIERS, Qfirefined, refined and re-
phosphoruscontaln|ng
refined oils and mixtures thereof.
[0073]  Unrefined oils are those obtained directly from a natural or synthetic
source generally without (or with little) further purification treatment.
[0074]  Refined oils are similar to the unrefined oils except they have been
further treated in one or more purification steps to improve one or more proper-
ties. Purification techniques are known in the art and include solvent extraction,
secondary distillation, acid or base extraction, filtration, percolation and the like.

[0075] Re-refined oils are also known as reclaimed or reprocessed oils, and

are obtained by processes similar to those used to obtain refined oils and often
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acids (e.g., tricresyl phosphate, trioctyl phosphate,
and the diethyl ester of decane phosphonic acid), and

w@lyne3sr t et rahydrof urans. Synthetic oils nmaERCHES2006/062384

produced by Fi scher-Tropsch reactions and typically
may be hydroi soneri sed Fi scher-Tropsch hydrocarbons or
waxes. | .n one enbodi nent oils may be prepared

F%ﬁ‘cmﬂlw%b@ﬁwcg%dm ferbibess giedied ite T%ﬁﬂ@%éédqjy wepkadditives
"ehd oS OlRRLORahas! 1 quid ofls. [[0079] Qs of
cosity

ubricating vi may al so be defined as specified
I f0a716¢ AneatucdroiRBeiscllleumalisg ithejtmze(lﬁ% JulBas@tsGnlclude animal

Intercha ab|I| y Cuideline flve se. oi

gPHﬁrpgegéit T Q1 e oastey eﬁpﬁﬁr Bﬁa?raE iﬁlhr&%mgowssuch as

W'hqt{?d ﬁ%l%mi’gg aMd 061%% lffe%%é?lsor i §1 %ﬁ’[etdymiﬂ%gﬁ)qubrlcatmg oils
; Goup I'l (sul phur content <O. % and >90

vvt)f %satanaﬁms nwplﬁhﬂsctqr ek p@@afilzos)na@thmpc Itiypes and oils
(%uLngf contint < % nd =90 Wt % sat urates,

VOSSR from opgler sy 6frnﬁf%ﬁ%; Pk | polyalphaoleflns
(Frgs)) %ﬁlh@@lﬂlﬁbr}éaﬁﬁ oi® RES S8 andCInddRR} hiddrocarbon oils

Goups I, 11, I'll, or IV). The oil of l|ubricating
visedoss pylyownised sed 1latﬁfpﬂi’}’m@fl&ﬂﬂip01ﬁfln®(@gp pplybuca'lsmzs polypro—

| B o Vo BRI Bl BRI SRR S Bt
GpoLp1 ddecerfdsRugnd kixtucEO theredf; Cblllkylaj’dﬂﬂzé(ﬁdd;r @sg.t dedefbenzenes,
Alternatlvely the oil of lubricating viscosity is

ofttexdear bapengy. ofigonylbengsigs | 4i-(Certbufhery - bsnecngs): polyphenyls

8Q]
LSRR Sl ORI E R N R Y i
campralledsted dipfenyl $ulphidandni sthusédrisativos,f arellogsgamd homologs

gﬁ?l conbustlonjﬁngine or open flame conbustion
Q?t‘ orfRtYieY hdc9fuel is normally a liquid at

ARt condi ts&%%tlc Tﬁ@nédtﬂl‘é‘ &hid Hl%lludenﬁhﬁ‘lqe&t@fs of phosphorus-
hydrocarbon fuel, a nonhydro carbon fuel', or a mxture

t henteofing 'Eheisrm()eog otaerbg hesphatey trivectel plectsrpbateunnd the diethyl
distill.afe to nclude a solj ne as defined,by ASTM )
it ot et rhOPaR SalE iy ARy Raild BRgprhutaR M synihetic
SPEGinfd @GuMBtl FREhé&-thpseh rdad8bnagn dhHidaeld MYy be hydroi-
ASTM sgg§%¢|catloaﬁD975 Iﬁﬁgn enbodlnent%?he ?kq yd Y

f semeyiscds Figgber- T rapsciady dreraghasher waxbbdilrepre eawodiment oils

ng% ltgenér%flilreldsoﬁfa% Egs;%ﬂg gﬂll n& ’t q}n% %}9131116%%% efrgcedure as well

daeseerU£k>hﬁhﬁhhydrocarbon fuel |ncludes a
drocarbon prepared by a gas to |iquid process fo

e Wi e HYds 8@&?‘5&%1“&\%%5&{ BYY &lsﬁrl%f‘c%@n%‘héfh S%@li%m the
Fiagtan TPORSEm Institute (API) Base Oil Interchangeability Guidelines.

The five base oil groups are as follows: Group I (sulphur content >0.03 wt %,
and/or <90 wt % saturates, viscosity index 80-120); Group II (sulphur content
<0.03 wt %, and >90 wt % saturates, viscosity index 80-120); Group III (sulphur
content <0.03 wt %, and >90 wt % saturates, viscosity index >120); Group IV
(all polyalphaolefins (PAOs)); and Group V (all others not included in Groups I,
IL, 111, or IV). The oil of lubricating viscosity comprises an API Group I, Group
I, Group III, Group IV, Group V oil or mixtures thereof. Often the oil of
lubricating viscosity is an API Group I, Group II, Group III, Group IV oil or
15



10

15

20

25

30

process. The nonhydrocarbon fuel includes an oxygen
contai ning conposition (often referred to as an

w@300gaeese), an al cohol, an ether, a ketone, aPCEHESM®06/062384

of a carboxylic acid, a nitroal kane, or a m xture

t hereof. The nonhydrocarbon fuel includes nethano

et hanol , net?y t-butyl ether, nethyl ethyl ketone

t PENGERT Bereq dAks@IIngtl*aﬁwtéfe oflapks [ubrisaiipg arcesigns often an API
A0 fEh £ SHIP RGHARATEST o Rl Biho b Rhrand soybean

met ester, ‘an tromet hane xtures of

hy@a86¢ ar blanamaldernativyy eind ¢ dithixmin ttﬁmef@mmnﬂedﬂhﬁl gamiplikerea liquid

and hapol and/.or e hano sel n et hano
Elbe ﬁ@ﬂeﬁlei GRMPHA & lﬂ%ﬁlsé@e il$ P%f‘cfuginaﬁ{ 198 | angipggrhal com-
a%ugt?cﬁleél?é?lge gﬁtog&ll fﬁ%eeéomﬁlﬁtl‘%ﬂes fyﬁpdfﬂ'éeﬂiulﬁrfﬁell isodﬂrglally a

i's a nonhydrocar bon a m xture thereof
[008111] aQatnbamal ¢qndttltrmsperxcebqulﬂuﬁtehencludcmlal lsﬁtroaetrbon fuel, a

| east pn xtures of ~al cohol s, .co-surfactant

e GORhfiBtaPln Tubodsy 8 Rixels Birgid: 10%: FitibeEh AN R mey be a
deegoRa QANRIIRYe Ao CachRIBaL | @RoAAS das| ¥Sfined BGNAZTM (American
acetic acid. [0083] In one enbodi nent the process does

népcietiplfoy Tanting codoMasetials) tshetifipetidiadi814] 0084fliasal fuel as
g@?ﬁ&rﬁ) %dlgsgg/i %018053[90%359@}?&? nat emg%me%t the l]tquld fuel is a

anol [ Co- sur ants

clhesulBiel ¥nd g landehcacetbodientdthe flafuiy fa@u ﬁ a( m@Bd Eg&sohne or a
stearlc aci d caIC|un1acetate a calciumsalt of
f Bppispdrd BYAQ néold‘pﬁléﬁ & q:rﬁh(a(pphenbﬁg‘nbﬂuld fuel 1s a dlesel fuel. The

h%ﬁ%ﬁ)}%ﬂ fﬂgloﬂl'cﬁldgg dré&% Ir%ﬂl ﬂ}ﬂé??,as( %uﬁ&ula%rocess for

al' I des kal’i ne ea taI
espwnphlhydmmhﬂmunumhpmmddbyarIﬁb&ﬂhlmnmta$thalFﬂe&ﬁ’ﬁopmm

r an i gani c cal cj un1s such as, calcium
npchg{s%nlo %‘i%‘/dé?r%b‘? ltnﬁ]éldé% A8 PEYEER aﬁ‘?f.ﬂéal%lﬂlg composition

C @oﬂ%rpf@&ﬁé@ t& 5@ a§ %&?géﬂ%@e)f LR RS, ga[noé{ﬁelc %ﬂ@étéﬁé ng Qfer of a
a calciumsalt f of fml dehyde coupl ed al i phatic

ph@ﬁ@kshcaChyz@nmmyﬂsmbphoannvamwdﬁmﬁxﬁoWgamwohhabbdésnfhd

TR AR eoh e Rt AR drin AV sl SR Retone, trans

sg@stifitdoald aall R TRls Fr&R M aithaR@ aginkAs Zuctpas farp@geea théthyl ester
6, or from3 to 5 carbon atons. The m xture of

abedheyscaromeeihyi sefen ed migemsdunat dhixturay dfnbydigearbon and

g%?ﬁ@g}ggc%p%’h pitt %g i {fé/ %rils%a rll?ll(}%%t%tﬁ}%@fo Tﬁﬁﬁgnoqf diesel fuel
Maxd Wiieardf, ahd eieles feanad At ahmseefchidical plapr ofdagich- & rapeseed
pinoe%%[]l ezste?rl In one embodiment the liquid fuel is a nonhydrocarbon fuel, or a
mixture thereof.
[0081] Optionally the process further comprises at least one of mixtures of
alcohols, co-surfactants or co-promoters.

[0082] In one embodiment the process does not employ a carbonation cata-

lyst, such as, acetic acid.

[0083] In one embodiment the process does not employ an alcohol other than
methanol.
[0084] In one embodiment the process does not require methanol.
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I sopropanol, butan-1-ol, butan-2-ol, isobutanol,
pent an-1-ol, pentan-2-ol, pentan-3-ol, isopentanol,

wheoan2snl , hexan-2-ol, hexan-3-ol, heptan- 1-BCT/US2006/062384

hept an- 2- ol , heptan-3- ol, heptan-4-ol or m xtures

thereof. In one enbodi nent, the m xture of al cohols

contalns at | east one butanol and at | east one anyl
Kpewhictsyr Bentsapl efrdramoterc il ey dn¢lypde acetic acid,

%‘g‘r thhgg?&e SS%?E{%%S%&)TIngCHIIﬁ %MB Qe %Eﬁf Qﬁt Qf; a fﬂrmalde-

over based deter ent o
[ hyémto@edh’ayplhymwlﬁ&ﬁhohshydr@ql sulphlaliit lavelsf 1 mbr@nlc halides (such
| ubri cant. conpo iti n, Ino nt the_neu
afdl ABIMYY BT %@éb@%ﬁ@rt fm?tﬁgﬁﬁﬁd}fgrﬁspsﬁa fly Cﬁ@élana%ﬂorlde
OQe a%ﬁ'tﬁétﬁ?hélfﬁe@?ﬁphﬁ‘ ﬁ{drgﬁhﬂé‘”cﬁﬁuﬁﬁ hs?l”[ REehf QI PR nitrate. In

additives. [0 I'n one &mbodi nent the | nvention
pDOVﬁdﬁ&danﬁunhecaﬂmr@onmuﬁmnmnpnnmnpmuaﬁmgbckmihhethegnnm

t /o b d te ti
(EPyineDf eI FHEY FaReT deror Sanete SPunlstte YT Bt @ hy-
Pard:QL fBpkchiadeids | vefsani ORARes g ihdHBhhiedAlcium salts.

conposi tion may be in the formof a concentrate and/or

al0086]y Bramieiedl] algaholsainelude methpaobymsd pagistire of alkyl substi-
det n f resenpt ve on | orm
CSRELAEPL Lo 23S YREE OB S A0 FORED S e

t enik@fdTof Ao bént@ihinig2 AT tcarban fatsthshad ihelbdd Banthed or lincar
the ratio of the detergent to the oil of |ubricating

vikebhains ofmerByes thergpd. gibquebibranched isdepiedly wssfAges of

o T % BT Rbondl A SR it Bbpd (Y. propan-2-o.
oiidopafpahel pbute@t idﬁgamzhs@@iilmqbuamolj @émtaled cdbptanmn Loh @entan -3-0l,
Perforna ce Additi es [L009 ric nposi ti on
opPPoaiqlyheah; F9ls e rak %ﬁ gpmwe@n PR ofy, Beptan-3-
obh Qfe Qﬁﬂf or FeREEuRE QI'lérbMeSInC&{g’éﬂﬁ@dlﬁ%nﬂ @ﬁeﬂm%?e ®F alcohols
et al deactlvators conventional detergents

(demtemgeattt kaptr epafoschnbj/ apdnateletstooiad apryd céedwd. KRmwmixture of
d i scosj t i fi .
f Plebbeta rbtrrafS Sa0r Mot neuhrbeRaeem 3 S Capige or other

Vikgsdeist y nodifiers, extreme pressure agents,
antiscuffing agents, antioxidants, foam i nhibitors,

dE0ANSY | £ i Bhes ovpdased detpreeid pelo s imventioamayvied Jusedy as a sole
2580 5300, L) S AT TP e gt i
Wbﬁerbaﬁedf hasgcpest e imngeioaddiused as one additive in combination with
other performance additives.
[0089] In one embodiment the invention provides a lubricant composition
comprising (i) the neutral and/or overbased detergent of the invention; (ii) an oil
of lubricating viscosity; and (iii) other performance additives.
[0090] The lubricant composition may be in the form of a concentrate and/or
a fully formulated lubricant. If the overbased detergent of the present invention
is in the form of a concentrate (which may be combined with additional oil to
form, in whole or in part, a finished lubricant), the ratio of the detergent to the
oil of lubricating viscosity and/or to diluent oil include the ranges of 1:99 to

99:1 by weight, or from 80:20 to 10:90 by weight.
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tives. Dispersants [0093] Dispersants are often known
as ashl ess-type di spersants because, prior to m xing

WO p00a/120382 i cating oil conposition, they do notPCDOS2061062384

ash-formng netals and they do not normally contribute
any ash form ng netals when added to a | ubricant and
neric _di spersants. Ashless type dispersants are
@i/%ldt erThe rllgyntacoﬁgréﬂocﬁtl(g)( mpraqqsa@@r@ of lbxicating viscosity as
aLaldyelchi gh ol ecul ar wei ght hydrocar bon chai n.
Typ| ca ashl ess dispersants include N-substituted |ong
clahar Bb#fenndtnc&u@@dmwm des. Exanples of N-substituted

I hai enyl succinjm des.incl| ude

pg&ﬁﬁﬁobuﬂgﬂ ‘ﬁﬂééﬂ&&r)ﬁ}ﬂ%@wmﬁo EYmptssagier performance
”Qh@i‘ﬁ%k?r Tﬁ‘é Q)Qltlero erfb¥enRRL Y d(ﬁi?t@%syh@rﬁﬁrl%k%tlbé%edﬂe bP metal
the range 350 to 5000, or 500 to 300 Succi ni m de
didspervetmt.s canderitivepl  dutagantat (ctmergmetsdplsﬁqnlarfsiedby fconventional

instance .in US Paten 234, 435.. Succin

dPLPEP R VE B 5 5 téaﬁi’isl}ertsﬁéts’u W%"e“t%P?@@ef ¥ Fiftion modificrs,
PebMasTbACinh i RIrE adiﬂsl){erﬁatﬂo{fﬁé(%ﬁ@y hRyaemdrs Nextreth® G34dsukd agents,
one enbodi nent the invention further corrprl ses at

| enidscubiiieg digsniser yrtisxidpets, v &kt riohiporyi dobutsifierne pour point

Sﬁeglregs:qaéles ) 34 Wllt n egﬁggee{%e ¥§8}% Télgcu't reg\Fl gl?“yplcally, fully-

p@éﬂnﬁ@d@dtlubﬁmlxﬁgum lvﬁllmdﬂlealﬁ&meh& ms&doﬂtmse peffotance addi-

combi nation with other dispersants. [0095] In one

ef¥8Yi ment the invention further conprises at |east

0 sant derived from polyisobutyl ene, an am ne

a%gﬁﬁna’?ﬂom de to form apol yi sobutyl ene succini m de

c{)ﬁﬁﬂ&]&x vDispeabms. ar'EheftanIMo@ﬁbu&yéﬁﬂtﬁss&yp@dﬂsp’ﬁrﬂﬁts because,
nplex with. zi na sed al.qne i.n conbi nation :

[ @E}%}O WYHRRAR ag '&%%%B]rg U5 FPrBRSIEPR, ptg?% damof §°%H]rﬁsg‘hf°rmmg

baRess aN&méyta\o qbﬁﬁ@fn%ﬁm &@ﬁ@mfe% ra%ﬁ%ffaﬁlg%@g@%ﬁen added

of al kyl phénols w th al"dehydes (espeC| al

f tr adutdehaypdend anl@rrmcrrbspe(rmscAahﬂeys p@b)daslpcyslaatseare character-
m nes The al k 0 |ns at

P el elivanin e sos 5r RS arsd b iRl R hygrocar-

bgoReskimt rpﬁh@zﬂ RBYH1e6H Bié?&tshﬁ’t@ ahcmaé Rogishshiyutad 1QACEN DM alkenyl

with any of variety of agents. Anong these are

béummnuﬁ% Emr@pk@se@f Nrswiestidetge otomigaghain oplkgnylc apdsommides

d |
AR PES o BB sl T R SRR s b Rulay woient of
aﬂi’by@bl}d@bulﬂj'lbﬁé Is@Bstituent in the range 350 to 5000, or 500 to 3000.

Succinimide dispersants and their preparation are disclosed, for instance in US

Patent 4,234,435, Succinimide dispersants are typically the imide formed from
a polyamine, typically a poly(ethyleneamine).

[0094] In one embodiment the invention further comprises at least one dis-
persant derived from polyisobutylene succinimide with number average molecular
weight in the range 350 to 5000, or 500 to 3000. The polyisobutylene succinimide
may be used alone or in combination with other dispersants.

[0095] In one embodiment the invention further comprises at least one

dispersant derived from polyisobutylene, an amine and zinc oxide to form a
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epoxi des, and phosphorus conpounds. Detergents [0098]
The [ ubricant conposition optionally further conprises

w@rden2sown neutral or overbased detergents iPEI/USIIEE062384

prepared by conventional processes known in the art.
Sui t abl e detergent substrates include, phenates,
sul phur cont ai ni ng phenates, sul phonates, salixarates,

shpivéspbatdenc sugcHamyds eomppicy, Wish adish orhgsp A risebutiremg succinim-
. eSS . : ' o
O Rl pift BRORER LG ARH o' PyithERA, | sul Phur

And09sti dashothEO2Wss Avfl iasicskatisperapousndeaanieh kbopwn aMhnnich
i ncl ude sul phuri sed ol ef i ns, diphenyl am nes, hindered .
pﬂb@ﬁasg?tsr% SAEHOHPEKIuS S pakt Pog]n‘?ﬂltlh?lé{éh}’g%g (especially
t hereo .00 dant..c e ; r i

conbi ngethiygtﬁ? a%)glg%ﬁe%hgé‘gg?ﬁggfe%m%#eggeﬁaﬂ?l?g%?geg%t ThE alicyl
oftap typithHy wenmiseadeasad( cotltopl atamd/ or a tertiary

b gr o a sterical,ly, hinderi roup. The

or i O Bl R SaRE P BCied oF OO R B o e pal methods by
¥ dhe 8 RInDW th HnQUEE zﬁﬂﬂr’i@tgx@f cn€lgi AGhoBigOMRsd hitkbhdient @red, thio-
second aromati C %{aoup. anpl es of suitabl e hindered '
phesteldimenchptetiiaingolenctagern diselpdide, eddehydesyIskanes) carboxylic
f"r:aglt%%g%}l_lg%ge?rglg{_listgsétitg%;d; ulrg gnﬁg l%l’nhydrides, maleic anhydride, nitriles,
4epsapyd, add phospHoriis cdrbpanaRenol or 4-butyl -2, 6-

di -tert-butyl phenol 2,6-di-tert-butylphenol. In one

e At the hindered phenol antioxidant is an ester

a y i ude . ) - ﬁﬂ%

nén?joe et ainﬂeedﬁggg%}tigcpoﬁ ﬂc?ﬁgg?] %Fc{ggg:yefaég?égr -C rﬁegi%rﬁlllér?gknown
hinoutealecr pherbatedadttcopendant. ohesrpsdpayed byfamvdntiionalProcesses

Pat ent 6,559, 105. [Ql Sui t abl e _exanpl es_ of

ngfl%fae’ﬁlu MYthi o%ﬂ?aggﬂ??ég%i Utbstalrs picligieg phgnaffs. sulphur
ah @i A@Nphd faedsU A& SITHIRSCT @llixaRk&S | d1Ry3a Kylic aci
tE&é trall\g% %aémsgéséu%h as Vashlﬁdblg 8£§’t%&£dbg UBMREylic acid,
Mphgspdio(usmpcid, fromer Rnd/Br dfatbiepbodphodo. acid.t lkyl ahehol, sulphur

Adek (ggﬁ%ia- Lu egtrp S-100 S- 165 and S-600 from
ASAHC PR%?;R% [poRNds, 9T 3USHIRS t hereof . [0102]
Viaseesidayt Modi fiers [0103] Viscosity nodifiers include

st yrene-but adi ene rubbers, ethyl enepropyl ene . .
cb{ﬁﬂ%neréptlwdmﬁgm@mdgtm dmenins it érdugoylpbpgsed olefins,

hﬁq{h%gﬁﬁﬁ{u?%, hindered phenols, molybdenum dithiocarbamates, and mixtures

thereof. Antioxidant compounds may be used alone or in combination.

[0100] The hindered phenol antioxidant often contains a secondary butyl
and/or a tertiary butyl group as a sterically hindering group. The phenol group
is often further substituted with a hydrocarbyl group and/or a bridging group
linking to a second aromatic group. Examples of suitable hindered phenol
antioxidants include 2,6-di-tert-butylphenol, 4-methyl-2,6-di-tert-butylphenol,
4-ethyl-2,6-di-tert-butylphenol, 4-propyl-2,6-di-tert-butylphenol or 4-butyl-2,6-
di-tert-butylphenol 2,6-di-tert-butylphenol. In one embodiment the hindered
phenol antioxidant is an ester and may include, e.g., Irganox™ L-135 from
Ciba. A more detailed description of suitable ester-containing hindered phenol
antioxidant chemistry is found in US Patent 6,559,105.
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wEoioyarddyt met hacryl ates and esters of mal eic PCT/US2006/062384
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anhydri de-styrene copol ynmers, or mxtures thereof. In
one enbodinent the polyneric thickener is
po nmet h) ac late . Antiwear Agent &g104 The
antSW skemples ot mokehdepumyfithieparbamgrasswlich may be

?estf aONe at?ﬁ&ﬁaarﬁQBi: Wg@r 0 u&{%]ﬁll E{&%&B{ § §?@]]:1|1 nféir 'ﬂ?eb{rgde names

wear agents inc e as |se
sahqﬂhw Vaahibai 822 aadm/lelsszaam A- fvear Radd Vtainleeﬁ)ilar@) Ltd., and

R T e W

COAPAHRASes BUrddras thlocarbanate esters, thiocarbamate
am des, thiocarbamc ethers, alkyl ene- coupled
tKﬂhbﬁrbd%ﬁmesblhhdﬁhws(Salkyldlthlocarbanyl)

di 105 di t hi b t
coinas Rig e TPUbRednPeP et ahishe AbES, cthylene-

dipkdy b@igm BeRChgdRgcialctl M iche A pasabslyt@é hydrogenated
bk ound. eydltﬁlg»céﬁbanafﬁycontaﬁﬁlngbcg%%oun3, &

mwlsﬁom@np rI@éfémé@, e L imeth eeryésasAcyd catges. i ndyallyl styrenes,
BBt FE! Rl SHAARAASIFA0 B0 HOSAL B AR COMOHRT: styrene

on

2 5015)(nyn@rsl 29 nbicturkiSthiRaddn tIﬁ ohe 7651830'73161&61@&1@6 %Me&ﬁ &uckener is
descri be dithi ocarbamate conpounds and net hods of
maRIyhgethesy4t©106] Exanpl es of suitable ol efins that

SWRhUrised to forman the sul phurised ol efin
i%%%gg%—p%%pylene but yl ene, isobutyl ene, pentene,
h(EO(HMG]! HElpt hﬂmcant:tamposmon&rpﬂondképefnﬁhen,lmiﬁpﬁm at least one
cene, undec tridece tradecene,
ﬂTeéd‘é‘E&’ﬁér 4 oFeVE”é‘ngs ﬂgﬁflgﬂﬁe SREWCRE Pt difdude a sulphur-

0 ?steﬁ(m@ﬁﬁ‘ %@ph&%ﬁ%ﬁ@ QshRES OSERNRaPhd MkiXEYERSmetal dihydrocar-
t hereof. 'I'n one enbodi fent, hexadecene, heptadecene,

o by bldiboemrhesplodt adeeen ease ,zimo rrhdléwhh‘éuordlorsplsainsa othiocarbamate-
m Xt ur est her eof i mer.s, tri

nd thei d .
t SPDRIRINE, CQPE”@Q@%Q F%ﬁhleg?g Jgacmbag}aé? Ieggerrss fiScarbamate amides,

AktigeiBhmue! Yethehe Ola@fjitndBouied @ Hhist&bAhaRs, adgMEt  bis(S-
of a diene such as 1, 3-butadi ene and an unsat ur at ed

egﬂ%dmﬂsgﬁﬁbﬁgybbhﬁﬁpméﬁyIate [0107] Another class of

SHATT SR AL EEOAANEINLBRSARLY BEPIRANAUe preparcd by

e fa s are o alne
vegetiapl £ di)ﬂhho@[rbaﬁﬁutm?dm@ldr, sadn dvﬂ:ly phcahdayuradt edmpdund. The

tgfzz carbon atons. Exanples of suitable fatt% aci ds

afghiocarbamate containing compounds may also be prepared by simultancously
reacting an amine, carbon disulphide and an unsaturated compound. Generally,
the reaction occurs at a temperature from 25 °C to125 °C. US Patents 4,758,362
and 4,997,969 describe dithiocarbamate compounds and methods of making them.
[0106] Examples of suitable olefins that may be sulphurised to form an the
sulphurised olefin include propylene, butylene, isobutylene, pentene, hexane,
heptene, octane, nonene, decene, undecene, dodecene, undecyl, tridecene,
tetradecene, pentadecene, hexadecene, heptadecene, octadecene, octadecenene,

nonodecene, cicosene or mixtures thercof. In one embodiment, hexadecene,

heptadecene, octadecene, octadecenene, nonodecene, eicosene or mixtures
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their esters include triglycerides, oleic acid,
linoleic acid, palmtoleic acid or m xtures thereof.

w@eaoen203the fatty acids are obtained from | ar dP@I/US2006/062384

tall oil, peanut oil, soybean oil, cottonseed oil

sunfl ower seed oil or mxtures thereof. In one

enmbodi nent fatty acids and/or ester are mxed wth
oferedfsang GhoB]dimarsaririgiore eRdt EyaMerthaidi mnseiallynasctul olefins.
a | a e S f p I
SRR MRS DI TBY P DR ITRIRE M RUCP P4 POICKE  such as

c@ﬁibumdngchﬁdhouaﬁuuﬁnhbauamenﬂmagﬁm@ﬁamhhuannoester

ol n atfic car ox liic aci.d
thr r myfg?otﬁew%sa %‘3 @Pf\u%seéiuﬁ%q Badic ies %Mt geids and their
| b &Brs. WA C hatgﬁycﬂ@ afér @ﬁ&ﬂ%bﬂafhetdhﬁo 1B Hﬁcﬂrfa!n%al oil; and

e
m xture from’s 5, in several diments from1
t tyr9sllyoro@int t8522 oerbg0 atem80 Em@mgﬁt:s pérsuemle cfﬁltty.ailcdis and

x.ture, I hat| car |c ac
et B PR etno £5: i thd BRlLE A RERE T fplele Beid or
agliderty eadfl Y orenit ahiflgy 1R ids0artoBlainkd fr@nﬁ@drﬁa&boﬁtll oil,
atonms. Exanpl es of carboxy¥|c aci ds i ncl ude dodecanoic

a@ﬁ@lutsltﬂedm’be?élcﬁ)l(ﬂ,, cqtamst@zd adi sunfhereniced adi or man@res thereof.
9 Lo tr and
ar bl PEG A b PO Badok B AR BBt Sk lerSi e

qubwsydr e ad @ﬁhﬁia&ve rb@lhbdﬂlerneﬁﬂl)th@ragh@bsy@ﬁ)ﬂlﬁear agent may be a
including di-, tri- and tetraethylene glycals;
pwpgﬁgoﬁﬁyeg{% angl gg| ad‘u),hﬁ‘@c gitboxyli¢ acigpgften an acid containing

t%&@@@@% ?H%t&hé’ CRY e ﬁ!eyr‘ﬁgfu?e%st rOgH Q?Sl i %In%i DEXtic car-
se; fructose;

di ol ‘sor arabito mann
gboxpseacidyis liohiex &ren df elmixerry tvwith hcslunﬂawdr oil or the like, which

pentaerythritols, i.ncludin
{ PP Rerogihi frl%&%ﬂlﬂ%htgerp@wme fromyP efPnYteifescveral em-

gbygRhent! FoRl it &N AryEPlo 89! ¥ices & 80 Sv@é'lghtt Hrcent of said mix-
pentaerythritol or dipentaerythritol. [01I0] The

cmmerEhleahlllyhaamacpdrb@tﬁlcnmésaéctseccmhm\mmasocagbqutcoacid) which
to. i c ud

PEPTR IS T P Ak SR Bick NE GRGne; 1 20ghE FE LS 48%0 carbon

abfings. MHEaindest of debsSMc siNser@lidéidlieaingic abd, |sessic acid,
than 5 percent trioleate and oleic acid. The anount s

ofauriseacihrhsbenisragid, gad ©ldipedidbove, are cal cul at ed
mi@ﬁg ﬁ&?ol@cﬁlldﬂlde &1%“ et?ltoﬁd’an%r@llégflol%nwﬁﬁlﬁllgtler numbers of
noest er I'ng

esent

Ag&ﬂhoh@ﬂll]gﬁﬁps |Rtb§lhyi‘c&i’ti alzonpsintivae dhyleat $oycols, including
contain an antlscuffln? 9ent Antiscuffing agent
¥g's

c 8hpdlindddatetragdyl@ged HauPRYSRe Rlyreds. Bclisling glin tri- and
Oftét%ropylene glycols; glycerol; butane diol; hexane diol; sorbitol; arabitol;

mannitol; sucrose; fructose; glucose; cyclohexane diol; erythritol; and pentae-
rythritols, including di- and tripentaerythritol. Often the polyol is diethylene
glycol, triethylene glycol, glycerol, sorbitol, pentaerythritol or dipentaerythritol.
[0110] The commercially available monoester known as “glycerol monoo-
leate” is believed to include 60 + 5 percent by weight of the chemical species
glycerol monooleate, along with 35 + 5 percent glycerol dioleate, and less than

5 percent trioleate and oleic acid. The amounts of the monoesters, described
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sul phur cont ai ni ng conpounds. Typically the sul phur
cont ai ni ng conpounds i ncl ude organi ¢ sul phi des and

w@oioysei3phi des, such as di benzyl di sul phi de, biBET/US2006/062384

(chl or obenzyl) disul phide, dibutyl tetrasul phide,
di-tertiary butyl polysul phide, sul phurised net hyl
ester of oleic acid, sulphurised al kyl phenol,

s abo¥urrsetcwpisdivsekon éhﬂ ativeli eeracqted. pamant of polyol monoester

iﬁhgglék %g ? hﬁo@L?g;ng?ggthheangLt?gkpzsgéhct of

p@lnvamﬁﬁmg Agdnt pol ybasic acid esters, chlorobutyl

esters of_ 2, 3-di bronopropoxyi sobutyric acid,
aii‘tl&iyneﬁ?yfuk&f@er §0%moahtlgpkwy0q I{hicBRGib i entisgpfing agent.
andh RV e@ehb’ !:orﬁ%i(‘t%{d% & b%ﬁ@@}élp@e&@c?eaﬁg'aQﬁeﬁagwear are often
m xt ures ther eof treme Pressure Agents [O

Extlpbme cé’ntessmg @O(IEB)lné@eﬁhﬂ)l‘téﬂb/t ther sulpbiiy bd)miammng ltempounds

o st & ol FBRUS Gt bR ph“érﬁ%"&b‘%‘%z”yil@@ul%ﬁide bis-
pRasBlBEHs, IFRiRgsEs dlﬁﬁ@m&t@assuoghlwm {ERiAGA polysulphide,

i nclude chlorin ated wax; organic sulphldes an
pouhphutipss mhﬁuéﬁeh§fd¢lb@n2§ﬂ|ddISQLthEhIIS@fb allbylghenol sulphurised
( 8h|%36%?§eé¥harl%ldst éjoe?lle ds% Oglgdrt)s%aﬂlgtsl %fda ct§j alkeyc} sulphenyl
ah\kw &hﬂmldltlﬁwapbwﬁataedﬂﬁl RAC &N §roduldt rﬁmpcbls@@lmes with poly-
t er pene, and sulzhurlsed Di el s- Al der _adducts;
pha¥phesidl pHersi aerWe/bcf‘eir%r%f 2u-AibseMppwPPERisEPEHTic acid,
p h I

E?ﬂgﬁm?tfhgpgﬁé%hgf; S(ﬂt%g%%}rl%ﬂrﬁslgca%:% gﬁ@tﬁgﬂ%x9£1kyl cthers of
dmﬁyﬂogm&cbm@sandnhxuhyﬂﬂm&aﬁbon phosphites, e.g.,

di_but I]phos hite, diheptyl phosphite, dicyclohexyl
ph5§§ﬁ¥%é;i$§%é§£%§enyl phosphite; di pentyl phenyl

pl[mrzwl t eExtwrhéi G5¥LsuPOQEPh atg%ntsd 'tl?att eﬁéyiolmesm Itﬁee ofNthclude
pol ypr opyl ene substituted phenol phosphite; netal

t hulpbar-baratielsresugihuasontaningi Il tagEiuatis £ hlnlomaatl@drﬂmdeowbon EP

oABSnaroaHSTE BB PaS A é‘f%%ﬁ;‘q‘%é’efnaﬁawlude chlorin-
diagldkyhphagphiersufpiddsdind pd1GhHphidgs sheH a@&%@ﬁk}ﬂdlshﬂﬂude bis—
am ne salt of the reaction product of

dileilrspbanzyi) shdpiper idebuiel detuistvhpeo pwheln@lsssiu ethyhragter of
h d
T AER, PBRGRL ARA e S MBS TGRS, e erene

oah@@@l@hans@d)nﬁkﬂm@aﬂmomdmrccyj @b@lﬁsu@@dﬁ@ﬁhyyd@umbm Such as
acid or anhydride and a fatty acid such as oleic acid
vv.ﬂt%r%@ca@n VAP Y ofrﬁxoaph%r@acsvimdq I fyipenfliengr methyl oleate;

dg %jﬁltokﬁ/s %st@lfs ?&le% rth@Z(ﬂflf(ﬁocH'oHEra‘fﬂp{rﬁ{ﬂ'r@éia'r%rplpﬁosphltes

tives
e.g., dibutyl phosphlte, diheptyl phosphite, dicyclohexyl phosphite, pentyl-

phenyl phosphite; dipentylphenyl phosphite, tridecyl phosphite, distearyl
phosphite and polypropylene substituted phenol phosphite; metal thiocarbamates
such as zinc dioctyldithiocarbamate and barium heptylphenol diacid; the zinc
salts of a phosphorodithioic acid; amine salts of alkyl and dialkylphosphoric
acids, including, for example, the amine salt of the reaction product of a dial-

kyldithiophosphoric acid with propylene oxide; and mixtures thereof.
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1,2,4-triazoles, benzim dazol es,
2-al kyl di t hi obenzi m dazol es, or 2-

Wa@lkMwyi2lizshi obenzot hi azol es; foam i nhi bitors i NnRCTUE2996/062384

copolynmers of ethyl acrylate and 2-ethyl hexyl acryl ate
and optionally vinyl acetate; denulsifiers includ ing
trlalkyl hosphat es, pol yet hyl ene gl ycol s,

Mt hy| (gﬂ@r @@r@@@an%p Hiigpy [Sughas POrEpsiongiphibitors including

‘8&1&3{’4&&% Q&hﬁca[thQB%(&e%%n&{“ ?&uo??'o\f”%&ecef?ﬂ“ LulPhidt acid or

(

depressant s i ncluding esters 5o

aaﬂb{wrlddaearﬁi g/lfz&t;eacmo;luyms lodeic ykat eith fpdlyamind; ab@s] deactiva-
S TR R ol R SO BHAR: envaives,

e@@(il 488501821 1 Ybén%ﬁ@%%ﬂe@es 2%W8Rﬁ1%%bﬁﬂn9&%%t S ¢ 2-

carboxylic acids and pol yal kyl ene-pol yam nes and ani ne
salhyidldﬁobéd@ptlpkmgcﬂ;cfpam iabitdwrsraycladisg dopolyeds iof dtind acry-

e ab8rhaBeMRaalesr g B oRheTn R Ty Gt meiud-

fof Mk}luﬁ[dsﬁﬁﬂ%s cm&ﬁykh@ r%lyd:e?@rﬂﬂl?&hﬂfenéi oitRisi aRbropyl-

i ncl ude at | east one of i esel gasoli ne,

biewe @xakse|andt (cthylener aﬂémpg@mdnner Iomd@% ;pogsémrSDng point depres-
¥ & I%Cludllill u'sf%%sf {%ﬁ?@f% ail y ol fl%r%h?,h% lyrn h Fylglte§ polyacry-

I ubés 6ﬁp61yﬁ6@%ﬁid@@Yar@0ﬁMioﬁ&ﬁo@ﬁ%ﬁ§ﬁﬁ:lu({lﬁ)é-Iﬁ}y hadmvatwes
enbaodi nment. the internal conbustion engi ne, may be
dPeders BOERISe dSERYi MEXIdes gl %@%QJé}elseélOlé‘F?@isﬁ@n groducts of

fglél]lt‘) gghgaa%l({su%c} %‘3 a%g%éﬁlgog{)l'@ %@egn(gaaﬁﬁhé ;%‘3 @l SRR Iphos-

engl ne he 1 ntern
c phbis tcidm neaygil seebé asal idi ths dhbricaat t@dpesiiome and in

aniher eandinent a gasoline fuelled engine. [0116]

T ustion engine may be a 2-stroke or

4I§f1r4‘? ke PRIbNGbasaHl &e@&%@nt‘ SH@E N R SHitP8)e §58 hﬁ‘;ﬁ fubricant
i nclude a marine diesel "engine, aviation piston

enginpesifiohowEkaaplesiodse lutenginh esgludeitabdedst loae aofda tfnels k(diesel
veral .e

i .. [o |.n di, ment i tabl.e . .
8B PIRTESHHED T R RHER DUL et oot HRRUE fuigy metal
aﬁ/O@EﬁlQVﬂ‘&d@a& $ntbihal 308BSstash SHEWD 1LBridaRd. e 1R.ahallc@ o?nbodi-
[0118] The follow ng exanples provide an illustration

ofmonhaubiripgahiccbirploghee@peEsempesesar e non exhausti ve
al[lvelﬁlﬁ € nl%t oﬂengﬁggc%gnetn? tﬂlé mtgrntah%oﬁl%gﬁ?onognélﬁg may be a diesel

fuelled engine, a gasoline fuelled engine, a natural gas fuelled engine or a mixed
gasoline/alcohol fuelled engine. In one embodiment the internal combustion
engine is a diesel fuelled engine and in another embodiment a gasoline fuelled
engine.

[0116] The internal combustion engine may be a 2-stroke or 4-stroke engine.
Suitable internal combustion engines include a marine diesel engine, aviation
piston engines, low-load diesel engines, automobile and truck engines.

[0117] In several embodiments a suitable lubricating composition comprises

additives present on an actives basis in ranges as shown in Table 2.
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EXAMPLES Preparative Exanple of the Suspensions [0119]
Preparative Exanple 1. A dispersion containing 50 wt %

WO 20v2/120862 Wt % of an al kyl benzene sul phoni c aRCTUS2006/062384

surfactant and 40 wt %oil is mlled in a horizontal
bead mll with a mlling chanber of suitable size
appropriate for the scale of the operation. The bead
size filling the chanber (tﬁ@ﬂ%ﬂly 65 vol. % is

typrearfy T tie range 5E%(%&mgn&'(wtg)ggpgib?{cagﬁ‘%&no?osmon)

0.3 mm +/- 0.05 nmm beadsg er a sui anoun

mlling, typically 4 to|20 m Autes fesiBence tige D

e _suysphension sphends lin the

(i . e the actual tine t! p
mi | | Overkasedateraantpar tilcl e0-8148 i s| abhi-ébed (il:4) < 15-30

%g¢§§g§;$5%4§c§%’aﬁﬁv% Frergnh £S280, ks T g%.gﬂ&@g 0.5-15

pension is easy to| pour ‘and

f opilsMabaicaeekgsdogitpedan -130NW and 25-BRL, | abawifg 55-98

no fpndpnr*y to stratifvilor to form ael Exlamml| es 1

and 2 : Preparation of Salixarate Detérgents [6120] A
salixare d t ra | c .1 on . .
SRR o P TR RPR RRls oSyt B ARSRRROP AR e dpvention
PTapsy étanvideEx@mpinesxhaadts ccdiar ge ot tendedss éimit the scope of the
equi pped with a lid and clip, stirrer gland, paddle
aMtY“HE€Rani cal stirrer, ther nocouple with

Egrot gt M heating system and a condenser, a
ca—%—o—n‘aiﬁﬁn tube and one stoppered port. The stirrer

i Praparative BOMplpwf ainddStdpensienper ature is rai sed to 57

ANT < Tifaiave St ¢ X oty i anfuinisiohen 2a ime. 10wt

PO b QREMNDenlbiee SIFhOHIE acRl SileittaArhanAt 64 olDiNG milled in a
car bon di oxi de fol |l owed by addi ng additional |ine

c harigegalabehdt ingh vitlr & g Hingaeliyonker ed supabls sizareppgopriate for the

cetmp bt perader R P IR Gt R APP b Eispug vot 200 i
h@}ﬁ}ﬁcalgﬂﬁd@i@@én@ndﬂﬁﬁh't@C(‘).ilﬁﬂnfdi&ﬁK‘r)er (The o BrRer at-up.es mm
is gradually increased to 149 0C, at reduced

abattsphéftee apudablgranpert afendipeyivinecallyfite 20 geinusast gsidence
t . i L O .
SR st MR r ORGP ShARST Do AP BTk purtict

corked dobicveadiioertl fi@stasndetandndd byr@bulem® ERRI0 @aittide Size
is carried out usinhg .a sinter funnel vréb‘h a Fax-5(tm
f AeEpehi dhpausPepgiPd 1} cesalfppeuriandsstable far sgvepyl weeks between

o . ! . rep: ve
R QYL+ %bf%,%fgegffﬁnaﬁe%%ﬁaﬁt@_ stAMBALr R BlH 3R89

wth 2 additio I me and “using d suspensioh with a
nmEaampéastli @de2:  Preparation of Salixarate Detergents

[0120] A salixarene detergent substrate in a conventional amount of diluent
oil, acetic acid and the product of Preparative Example 1 are charged to a vessel,
equipped with a lid and clip, stirrer gland, paddle and mechanical stirrer, ther-
mocouple with Eurotherm™ heating system and a condenser, a carbonation tube
and one stoppered port. The stirrer is set to 600 rpm and the temperature is
raised to 57 °C, where a mixture of alcohol (isobutyl, amyl alcohols and metha-
nol), is added via the stoppered port opening. The mixture is then carbonated
using carbon dioxide followed by adding additional lime charges and then

further carbonated up to 4 more times. Once the final carbonation is complete
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size of about 0.2 mm The reactants are added to 37.2
g of oil, and the reactants are present at: salixarene

wa@ledengsm substrate 473 g, acetic acid 4 g, 4BCBUSR006/062384

anyl /butyl al cohol mxture, 26.2 g of nmethanol, 7.8 ¢
wat er and carbon di oxide for the carbonation steps 14

g (first carbonati onéa and 17 g (second addition). The
pﬁé’pﬁﬂ‘é‘@meinﬁés dFs per o orrciindistifatian (pplgth bepd.esandspser and
5 %0 e 2
o Sotbet KOOI TREFBERARRRC 1 pRRREH Fhoich & PR Cratipduced
steposphbec TBbbsafe ﬂah&)rprmmhglesfm&aﬁum@/ Ot mote kas water of

cal ci.um co nt of 4. and uires ati on
f &7actiglsal Pg%ﬁi ’1036%‘31“&“%?2?] g%o Fder v v%larz[sawaf he mixture is then
e@PJ)I@MSfo@sé?ﬁﬁ%ﬁtst%stsihghh@%lttré’tl&h afi 148868 ﬁsbgegrl@@%‘d? ubifAk a sinter

1, except thé appropriate armunt of ITinmeis
tﬂldmdl'fvrtbmF@@fﬁ\T]érﬁ"ﬂueomldlpadour ces i.e. not a

pr@#ﬁﬁ P fota 5 IR iniiyulch'?%?o DD GRS gmmedi-

iy\'ﬁbc%ea@ﬂh nefiditi®s dfilirhé ahd ABing QY sUspESidNIMNthZa AAYS particle
[01 Exanpl e 2, enploys the same process as Exanpl e

1§1ze>o<f apoutt (@ mod&@geaﬁwsmaﬁd@d@ Y7.Dgofafil, landghe reactants
f t he di Th t

AR Rl ehich CRELrise: ocfen ArbTabS 4R & PRRET I G 4p s 2 of
gamﬁﬂbﬁty@ afbfohémiﬁ)étﬁiag Yo 2L cihabthBhott WSG% welderdarfll &frbon dioxide

nol, and 2.1 g water. For each of fhe six
cétvrtibn&ﬂlib@natsctreﬁgp& ke gl (fine cabopatienomdi I/ &ﬂ@é@mda@d@@o@) The
g%%%ay(edoltlr%!f: d(i)sfpggs(i)?n i eas mgaacﬂ a(sjelrgg(ﬂt%%l\?lfg %OC ?fg %Z? :%1 @ suspensmn

Exeatice al Uy 241d 621798 KbkctlvielihBsfore ﬂl@H@IﬁUﬁhdﬁH&bﬁdﬂbaﬂbﬁnann
9w % and req[wres filtration for about 2 days

[ otep4]TheohRroftthe eradughis 288 medeOBl, sltthes aﬁﬁmu@r@@&% of 4.6
dese . ept the appropriate
a%u%tam}?eq%ig%n%ﬁhfr&{ 3?6?@%?1#01&%& ti onal sources.

Tihe122] oduCodmpéiratike Exraﬁméssl aaplogt abgrotedst @meldr @ 12H]described
CoartieEx le 3, e s the sane process .

Y6 BeiaERBBOE forxepirife %r%@%@pﬁmq% inﬁmapwi agded from
a@@h‘\';btntl‘aﬁall LOcbsS ilen ntohea %_%er%ﬁre@l Biktdr G¥spWhdibn @ *l"h@el" BN of
mean particle size of e product has a TB
1I}B>n7paraiaiedﬁmm1mle nit En1t2403‘ mg/BOW. Bohamd qat;qmnroestent of 4 3wt %

ration day, 0126] Exanple 3 is a
A SRS PR eSS T Wby ol xi g T a vessel
ZgﬂlﬂﬂpedEﬂMrﬁ St 6ﬁ19[0yst her sue! frocd@l dasc PRABPSEEN), , except the

of a po on ef
process involves 6 addltlons of lime from the dispersion. The reactants are

present in at salixarene detergent substrate 292.4 g, acetic acid 4 g, 30.8 g of
amyl/butyl alcohol mixture, 29.4 g of methanol, and 2.1 g water. For ecach of the
six carbonation steps the lime dispersion is added at 50 g each (total of 300 g).
Carbon dioxide is charged at 200ml/min for 46 minutes each. The TBN of
Comparative Example 1 is 247.6 mg/KOH. It has a calcium content of 9 wt %;
and requires filtration for about 2 days.

[0124] Comparative Example 2, employs the same process described above

for Example 2, except the appropriate amount of lime is added from conven-

tional sources. The product of the process cannot be filtered.
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succi ni ¢ anhydride, and 28.5 g of an anyl/butyl
al cohol m xture, in the presence of 34.7 g of diluent

W@e00712038Drm a m xture and 36.5 g of a |ine di BEEDS10061062384

(con taining 50 wt % calcium 10 wt % surfactant and

40 wt % oil). To the mxture with continued stirring

is added to 4.9 g of acetic acid and 3.5 g of water,

1981251 of M@M@h@mpk‘)%dﬁl saBicepigess described above
s [ t

i S he' £ BEOR D bBBARTR D & ] i YR ichm of a sturry
vaﬁﬂumlaﬁel nidadnop&ticle0sie@@f. 19Tant. e piloduet ROt NEBNSSF 118.7,
g of linme dispersion, 59 g of nethanol and 24.9 g of

c &plsiumrcpnentelet e adaddcaurasduiation fatabept hdaye 5 1

g(l)f;]%r] ng&m@&ggeﬁls d g?@%ﬁ%ﬁg;ﬁtﬁgeﬁ%pgggW%&)@iﬂg in a vessel

dl(apyepslsado withhdtioar, brrdooxlidentd scomeipesirpd28. 5f gr vher pdlyolefin

tines., duct, is_stripped. and filtered using

Féskccg]%lp Iﬁnﬁﬁ&ﬂg e, Phd %r%g@é@nﬁn@ﬂ t3gl7eé0(610é FALXPITGy 11 tﬁe presence

CQﬁgﬁf%%?)dtluént-raﬁ\lt@ffoﬁﬁg mGRLE! D FRHLESY 5 ﬂtnel@iﬁﬁ sith (con-
% an solids content of 2.8 % The product ers

e&ghing dvet 72 cdlansn, [Q$27 sEKfantpheamd 4@l BysDa To the mixture

< ol BEE St o B S IR A 5y b BEERi§ af 85 S0 B Wakr, 193 ¢
C@FG{ S ARYL s@gtﬂﬁﬁt @tld?&@eré@ﬁd SRR 6LEAS BEF0R4hERink to 100

% cal ciumcontent of 14 % and a solids content

of C Zou2 drputph &l sy miptute Hithereheatedisd 1§2 o ender vrppym and allowed
[01 arat.ive Ex repared i I

e tiERblect e (s L5 PAREEY & of B R P  Baffifanot and
122090g @ fahldith Iﬁﬁdaﬁoﬁg dtlc@molddkyd b§WtipHARIa€ sacflodfor 20 min-
surfactant substrate. 1,500 g of Caé)@ is nmeter

i Hcs- t hee Daxas 1solhen cerbamatd ewns ge nrﬁ}@ﬁldﬁd39@§1bléfﬂ§@ The

g??@i‘ﬁ%ﬁ (?'ogls{)é/lvsfog e?ﬁd6'é gggcﬁ %QQS e at&!1 te{"r7et1h1%s The

er esu
Srrduyt isTéteipptdinny fil&retchesringSleﬂaﬁ-ﬁ)“ppe@aﬂ"éeq)roduct yields 970 g

dﬁléﬁ??ggta%%?oﬁiaar#ﬁ OF P et BR TG 163 i diped @ solids

4cohtSnt €2 81HT e T@&cft ifRks OMERASEd @Yyl phonat e
detergent has a so i ds content of 12 % and the product

fi10X251 s MMeemalayayzs siilyi @rrekcd0rs a8 F:0m2dp 3, except 6

Ex le.5 j d | ci .
C5AMBnF i, SGabarO At | s ol VIR R % Ykanyegsion), o
EX®pbLe3ds, @xGentcontenr oy 14m9twd vaksieneh costcHs&t14 30t %; and
reactants are resent at sali xarene deter gent

sabstifdacentomois. 4 % .adbe peodust filigrseasdy oxey? dhys.
git?f;ﬁ“ﬂ ’C@rﬂgal%tlve gEXVX%D% 4, For rg&%gd QIt & Qgssfef?uerquipped with an

at 1on
extended 1 liter stirrer is charged 1,200 g of oil and 300g of an alkyl sulphonic

acid surfactant substrate. 1,500 g of Ca(OH), is metered into the vessel over
time allowing as much to disperse as possible. With stirring at 250 rpm, the
mixture is allowed to stir for 6 days. The resultant product is a slurry. The
slurry is then used to prepare a sulphonate detergent in a similar process to that
described for Example 4, except the lime for Example 4, is the slurry. The final
overbased sulphonate detergent has a solids content of 12 % and the product

filters poorly over 2 days to yield 30.3 %.
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steps the |inme dispersion is added at 150 g each.
Carbon dioxide is charged at 200m/mn for 46 m nutes

W@2aoh/120B82 TBN of Exanple 5 is 278 ng/ KOH, it PEEUS2006/062384

cal ciumcontent of 9.9 wt % and required filtration
for about 2 days. [0130] Exanple 6 is simlar to
le 1 xcept no carbonation catal yst (acetic
JQ%% li s kpesanple Pris prengettaan of ay evpsbessdmalciemsalixsatedrsergent

S 3 PGS L T o

ohsetdﬁeThMeax:ambs)a&t pmnerﬁtaemshizhend demrgéns pldrsmamw29$4 g, acetic

added at eac ﬁn f 300 )E_ Car bo XI de

i §Cléh‘5.ggé @B GPE SadaghtheTIRAT FRonation

0%te§§%llﬁe6dlk§er§1§§ m/dgg'lat h 50 ?aélcﬁ C@lrBb @1&95‘5 ?snEharged at
r e quires filtration for about

da9eml/poa 361 4Exrarrptlee edch.s Thand'Bi¥ ep &ixatmipbn5 o 2a% rng/KOH it has

over pbased su sed, cal ci um ate ter t, A

C BSRBRTR SoRitaPORg b Tl b BB oGt i iang

d | SEbElﬁﬁ%lE%@éj ﬁﬁwoi Exafplcd1 Obx &pt RBUEarbSPattbndcatal
of oil, g of ca C|Sum aceot atae 976 g )é)éf%%st eara}rc a(:‘[l Jroatalyst
aﬁ@emaswgi)dﬁ uspé Eﬁl@d@@qtaﬁts @m prﬁéeIFtreépsahaarpne d%@mt gubstrate
0 u ). .Jhe. ve
sty AR St R R R SR o g W
e € kteive@bardbhdticdr steﬂsmhermﬁ@ ldn&perswsd i a&idi%@talﬂﬂﬁm g( éarf]h (total of
heating system splash-head wi th condenser, vacu

r é@%.gQ/eﬁarb&ﬁdi%dﬁés e eshit? 40 mYRin fored G EdRwes P%Ch The TBN
thtEgiq Pe % Mf?gOﬁt ' tr 9, ke ﬁlexan ygg?gde\gt % and re-

reduce pressure ethy |s a
shombyﬁnhmmughrammmésmyse equal i sed dropplng funne
Th ress re of he vessel is then incr

?ter. For each

pher s RpPrSRAEYIPRrhSH AYS 5 w?mgwfe&t galcium
%h@&% rﬂeté}géhtl fAOK c&ePgE Icﬁgrg%a \Zﬁhm(w esf aAudFRRNEntaining
lime addition of 96 g is then | owed Dy carbonati ng

wido éhe ayb rse b statu beoin plakd nonki M@ngroﬁﬁllnhuruﬂéﬂ gT@feoxleéselofl &lcium

t 86948 GB°E ala R Pk Thf ks ol TR el Bopt e B hprative
C@Qhﬁ@lé of mﬁg@nsmgﬁgﬁlyﬂﬁg)ﬁﬂ@) 'ﬁlef‘iféskﬁr@@qul d with a lid

product has a a cal cium content of 3wt
%%laﬁdclao sefitireks gdanet epadddg, B cbgnipdl sprreEx ipmeceunls with cu-

YRy O ERREP GO TR B0 SRR gien. n

27@1@1 bdttoreéh aact. aihd%@seg 19&16&%& tpriad lfﬂ with ithrﬁng at 800 rpm
preparative Exanple of the suspenS| on (line

sHBHGT Exdacef %é%ﬁsa&e abP ehof tepihatexanel 1Snacaie\¢eelggqu through a
TB%S&%%qgaﬂgedsd{JoB&{ﬁrg'tﬁﬁﬁiel. The pressure of the vessel is then increased

to atmospheric before supplying carbon dioxide (at a rate of 250 ml min™ for a
period of 76 minutes. A second lime addition of 96 g is then followed by
carbonating with more carbon dioxide for 76 minutes. The vessel is then placed
under vacuum and the temperature increased to 210 °C, and held for 30 minutes.
The vessel is then cooled to ambient and the product is filtered. The product has
a TBN of 318, a calcium content of 11.3 wt % and a solids content of 16 %.

[0132] Example 8 is a hybrid overbased calcium detergent composed of a
sulphonic acid and an alkyl phenol. 540 g of toluene, 276 g of methanol and
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al kyl phenol and 110 g of al kyl sul phonic acid (with
nmol ecul ar wei ght of 683) are charged along with 22 ¢

W@Roorarmss2 and an additional 50 g of tol uene atP@DUSIEN6/062384

After neutralization the vessel is cooled to 28 0C

while 62 g of carbon dioxide is injected. The reaction
erature is increased to 60 OC over a period of 1

h8§5 g ofethe meoduss of e prspamtiye Example ofthq syppension (lime disper-

SUPRYSH LG R R RSEEE LR £ i

Thkyppbdudt anef 1 the afedkyli ubphanic aoﬂde(dw&ndmﬂedda&neehght of 683)

013 Pr ar ati.ve | e I spersjo o
rgif BRng &ltfsé%to@)aat%nif @3%@0%%0 &@%mluwwt 40°C.

aAHf@rWeﬁQQl‘ﬁa)doﬁr{ﬁe %Hgs%l 0 dYoti&y fooﬁl Y SARt %ggcgl‘%‘gh oxide is

nunber average nol ecul ar wei ght of between
1&(36c)teéuﬂ1hacrt:mhton tFmpedingpeas sicoerscd tpo@Paredr kpeaod of 1 hour,

aPElsss SpERPRL 23 foaroha bf Ui SRDRSER FHECRAgRES tifond car-

0%bARiRAdtEH Ch@RedfutOwBBstiBatin@ 184D “Cosmaroat MMﬁt@(anlﬁ)é Broduct

5 is an overbased magnesi um sal i genin deter gent. To a
veﬁﬁ@l ree@fmrppe@owdmdsﬁihtfrrpér st opper, ther m)vvel |, and
conden th 0 e r o
uﬁit SASNRAL e Exaf i 1s i&&%elasl%ég%yg& sium o 1(96 %5(9 wt %),
a4e ovtitd @il @fd 205wg YiNaPH pﬁlﬂ&l@lt}ﬂ@ﬁ@@uccﬂm@mﬁb Kpuryesdbatylene
heated to 35 OC with stlrrlng (350 r. m%ﬂ When 35 0C
i §agngdIumERer aystrgg THe eﬁl&ﬁw&w}@mﬂé}%@eq 8@dgnd d 68 ayfactant.
t rei ¢
m"fﬁ%;*hiﬁﬁ“s S L e GR Hprdlif Exdmple 1. The
adthiptistirahasti dembaidie size oﬁdﬁé&ﬂagﬁd@ﬁlmxtw@m&es of 0.38 um.
heat ed to 79 0C and hel d at tenperature for 30
apdlatye ibxapphe At is g g@rlg_asg @qugkge@én deter-

T B R S TP A

héat fadlotvangl 2@ aErgedd 6r706g tilwant ofl (Immherageth) a00@8 dodecyl phenol

L/ h When ched, t vessel .is charged,

e azﬂ@%@ﬂﬁﬁ%%ﬁ in 906 Ve i e VTGS fshefed oty € W

f t e 9
Qt‘irrﬁigr(@% rPm BVESS Y5 C% at?talzeci( 6@2 %&%ﬁ%@%@ﬁ?@% (90%) is

OC for 1 hour and then filtered he
4 addslgbithis mixtese ad FENiS is Zontmobdl Asﬁﬂervﬁt miuteghesy effmagnesium

Th ' i eld. i .3 9% [0135 le 9.i 0
oveibaCaA TR ghedh ion S fignrth s BRY e T Ay i g 0 79 °C
MaRDBEldt A tSRapRafued Fores Exaiidse R, sclofdebrehitat BRINE S MMdnesium
oxi de source is fromthe dispersion of Preparative

Exzidplivagded pnd the b@ml@ furkhes haatErCBNl@mamamed g M 1Qir 1 hour.
C%E a%ter tfhe qna?ur? is h at&i ’?'OOIli(g 5 u%la&rearl1 tﬂo 0f4 nl{f)o%réﬁi af'28 L/hour.

r eac Ion
When 120 °C is reached, the vessel is charged with 252 g diluent oil, and the mix-

tures is stripped for 1 hour at a pressure of 2.7 kPa (20 torr) at 120 °C for 1 hour and
then filtered. The product contains 4 % solids, has a TBN of 70 and 1.34 wt %
magnesium. The reaction yield is 81.3 %.

[0135] Example 9 is an overbased magnesium saligenin prepared in a similar
manner to Comparative Example 5, except the magnesium oxide source is from

the dispersion of Preparative Example 2. The product has a TBN of 70.4, a
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85 % [0136] Exanple 10 is a sul phonate detergent
prepared by mxing in a vessel (equipped with stirrer,

wae b@rmensst |, and condenser), 28.5 g of a pol yoP&F/US2906/062384

succi ni ¢ anhydride, and 28.5 g of an anyl/butyl

al cohol mxture, in the presence of 9 1.7 g of dil uent

oil to forma mxture and 31.4 g of a |line dispersion

( EHEneHIm Gitas oftl. 3% waleiasglids Zoptend o 4% sed arrcagtinn yield of
335wt %oil). To the mxture with continued stirring

i s~ added to 4.9 g of acetic acid and 3.5 g of water.

13B13p] of Exeim@6 18l kyd sudphgptaon deteagind paglaesdByimixing in a vessel

substrate i.s added qver approxi mate utes, The
SRR do i SRS SRR YCBC anf ‘f%lcf&éseﬁogé nd Pk 2 Relyolefin

h@fi’éc%’ic afh grl&)@’anaedeS Lo aﬁ%ﬂ?ﬁu@ﬁtaﬁ&%og nh?Hfr@ r’[ﬁe ¢ presence

then stripped to 152.5°0C and "al | owed to cool
r of &l ivgloy da:lluelatr 01ﬂnto<tfmrne airgix¢uraragdd3 124 g fga bmec@ﬂspepramm (con-

P REBRs 3R B cllenfifs 150810 SfhapRatad 35 o ertih) POt mixeure

dizaessutidned §tu’s}ﬂ%ﬂ ddabd eye® by heatc 29d hed 3.51g of Qater. 183 g
for 30 m nutes e m xture iS carbonated using carbon

dicbkiide akxltsubphonisadiddetesgent sabsirate & gdsked@ver @pmpxmtely 12

2%11nutg§J t %emnmxl‘uﬁresetx {hrelrr?l f1%rn 59‘3 to AHW § éd erlldgls ?hen heated to
Isper Sion on di oxi I'S repea

fgrtae hela fot ﬁpﬁroﬁﬁhﬂbf}lﬁ hotrs2B drchewteippadl tt(enseacf’lm and allowed
addi tion before resum ng carbagnation for 55 m nu
e roddnd wetrlitively. clayamintuicp shprged 2P o C@I@weps shg@te 59

a|g|thﬂé 19&% 5%t0 17153191?61]?%/ choﬁ mBIt’H)C? Zﬂ%lle stirring 81.2

to COO tere
sgroﬁapm@k (hﬂpierﬁlournd etd(deﬂl&%ﬁowed' Biy h)éat141135t0 Fb5t%e for 30 minutes.

i nder i1.s added of et hano| of a
ﬁfga/%fw ISFUBABIE uﬁ re@r0oy 1P§1d§t‘?”rﬂi‘ @rf&%giatg ogla%m3/s (or

oh.d L5 O SPeRialRR wmeag%ﬁhg Jtor 2m81ﬁ Urge faaaftfo% $Olime disper-

approximately 53 0C and hel m nut es.
nmsdonuare carbphahoxide be rapededviat furthar Bonmds dswilctieg afbr 206minutes

55 t

SBHeF shel $atigh ol et at b tiPL 6 S indfy Sheh and 63
ding¥hds IThe @paaterd rippel td 0pRlPCtWITBSiMbEdh %&?seatsarsecm /s (or
anmounts and hold tinmes (for a total of 12 additi ons of

8 017 ofhy and @Howfrd|tp weoli perall samplethéilicrerhind sieipepdnd found
f 6 t el

R BTG 0E Do o SR Bl SRR 5 o

Wah M@lmﬁﬂrlcﬁlccﬁﬁﬁ m&h&er Gﬁhllé)fstlﬁﬁﬁgjlttz granstofl lppedidpersion is

aadet e mixturs heated to bpproximately 33 ¢ and held for 30 minaites. Th

g pproximately and held for 20 minutes. The
mixture is then carbonated with carbon dioxide at 1.6 cm’/s (or 0.2 cfh) for 55
minutes while stirring at 500 rpm. The addition of lime dispersion and carbon
dioxide is repeated 5 additional times with the same amounts and hold times (for
a total of 12 additions of 81.2 g each of lime dispersion). The final increment is
carbonated for 65 minutes. An analytical sample is filtered through paper and
stripped giving a sample with a TBN of 503. The rest of product is stripped to
155 °C and filtered using Fax-3 filter yielding 1252 g.
[0137]  As used herein, the term "hydrocarbyl substituent” or "hydrocarbyl

group" is used in its ordinary sense, which is well-known to those skilled in the
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[0137] As used herein, the term "hydrocar byl
substituent” or "hydrocarbyl group"” is used inits

W@e@nz23y2 sense, which is well-known to those BKI/UB2d6/062384

in theart. Specifically, it refers to a group having a
carbon atomdirectly attached to the remai nder of the

nol ecul e_and havi ng predom nant|y hydrocarbon

cHEr avitesiicatyaifplcEds 6o argrapp dar g @ groapstemditggdy attaghed to
" ‘ . : ; .

aH T8 RABSRER GTHEP MALEH ing hithe pEcdoMhbBR} hfginEatbon character.
c ¥shmal dsarfyHyy renabistligroepst iacludad aromatic-, aliphatic-,

and alicycljc-substituted arqmat.ic bstituents, as

wel | a8l gpdrpcaraebstpstifErts: fitriai e {en%’ lky ot alkeny),
conel&iced. ¢ NeeUINKBNARRIIRAY H Qb s@fuchfie af®lafGHA Bc-, aliphatic-
(EJ%?, t§§géugstit8éﬁﬁg foge?ﬁer Fopﬁla’?iné); (i?jalpzlw’
sahdtalicytled shysditaedrdromagobsibistitnentss ,ast Walll dss¢yclic substituents

ti.tuent.s contai ni ng,non-hydrocarbon ich
" TRt (Bt R o B b A O st SEHeBRol ... owo
pEeslemdanidoitity ds@e arheny, nature of the substituent
(e.g., halo (especially chloro and fluoro), hydroxy,

al koxy (ilhewbstiptted hartgerhancabsttuents; tioat ini subs§bientmepntaining
S%' R—%%?yac;a on I1.)ouh$ %v\?\%cﬁp I ?I%et SN S th} hfrill.tverllt%% ,.do not alter the
SUBStI uen{s | CP], i re havi ng a predom nan I} Yy

hyebdogdhfaln, adraaiam naturt hef elontsekdtitoéntt (4.8, halo (especially
i nvention, contain other than carbon in a ring or . )
cRBlofo gideflnpiod Brdipsiedlkory catBeAPtt ahyImeisprioe itEemsnitroso,

i l\ohur, oxygen, nitrogen, and enconpass
SB@%??@B§%¥E as pyridyl, furyl, thienyl and

i m dazéliyl hetbro gebeitatnts,noharoise dubatitubns, whidd, ewhabé yhaving a
no npre than one, non-hydrocarbon substit i

, wll. b )
pPESORINGEY Bydiogatben aFases- 4t o C?rﬁe%@y ﬁ% ﬁ%“%ealﬁwf contain

IHRHER; thhy Riabdd Yn o Pﬁ'georv\’ichllinbﬁth@%ﬁ@ REAr0Barbon atoms.
substituents in the hydrocarbyl group. [0138] It iIs

k hiparostoats wohelcofulpthe, nay@mi alitsogias enil kedompassesubatitucnts as
i nteract. i he final formulation, sp that the
cBnpeenra T anb o7f i BrE it efberiRap Bercyliipdpenpreforably
f h@MbROBRANt Bl mehydibédrBbh YuBsdagnt Wi LRI MRY&itSfor every ten
formed thereby, including the products fornmed upon

eApibeRi AGmIsubR | Banhy&oapdsl taronpottyripdllpr dwsptwill be no non-
Iogygl%tc%}l%gnlsﬂbétﬁtﬁeﬁt{s]tig Rﬁeﬁ@#ﬁgﬂrgﬁéogﬂ be susceptible

eas escri ptron. such

mpeli 38 c at lit N Bn@nel tHae 36ink @f tiy fdtieiass d¢seribod hbeheOmay interact in
W thin the scope of the present invention; the present
i mﬁeﬁpﬁ]ofprgwéq}%ssgetgaq thsr sempgnents of the final formulation may be

different from those that are initially added. The products formed thereby,
including the products formed upon employing lubricant composition of the
present invention in its intended use, may not be susceptible of easy description.
Nevertheless, all such modifications and reaction products are included within
the scope of the present invention; the present invention encompasses lubricant
composition prepared by admixing the components described above.

[0139] Each of the documents referred to above is incorporated herein by
reference. Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reac-
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conposition prepared by adm xi ng the conponents

descri bed above. [0139] Each of the docunents referred
WO 200ab20382 i s | ncor porat ed herein by reference. PEXRUSDG6/062384

in the Exanples, or where otherw se explicitly

indicated, all nunmerical quantities in this

descrlptlon speci fying anmounts of materials, reaction

c HRBICONSIHONS P lesulaa W aiksh s wmbes pftsarbasr atemshiand Hiedis, are to
a ) $
? driASstoes B0 35, RGO PADES, TG, BRofVist Midicatca,
chech d&lmloal @mqmq&jsitimnrdfﬁfrat teekertm dhenkl be shopheted@s being a
|nter s bein nnerC|aI grade materi al i ch
it araﬁﬁ SRRy Bich BY2hFRak Pbe o apy peaducty deriva-
om% a?MC&hQPEL?Jh' Rb&riid %lc"ﬁr @re%rﬂi%}_%%n‘d@fjs%oﬁ R)oge tPesent in
be present In the commercial grade wever
athsu ncbrnm‘ercsab prackemHoalevenrtho raermnlt ofprae eﬂhtefmical component is
excl usi ol vent or d ent o
RGP PR Ry ot Bl by e ligmarity
obhaeMd $€ thd FosRh@Lial lthateSal, Oul€ssUbERIS1se Ol didagdd. t NE is to be
upper and | ower amount, range, and ratio limts set
i @ﬁdﬁsiﬁ?@ﬂeﬁhﬁt bRy UPRRCT | Mebvevﬂyeamwltc oarigicnedd raiigrlinaity yot forth
t [ h
| ﬁgen e ﬁ’ ¢ 1n%b§ djeng O%le 1ﬁé;d; \/S\Alt{lﬁar}?%, thQ I‘alElﬁeS and ar{lounts for
f eichaggneht bh eheotnlveritied ﬁﬂi@rﬁesuseth\é&herVWhﬂh&ah@@ or amounts for
invention has been explained in relation to its
pﬁ%Yéfﬂ@d“@ﬁbﬁﬂmﬁﬁﬁts it is to be understood that
S i gat o) t
ofS@L]'Sk:‘?/(ﬂ'ﬂ% t‘flg 1'{1%%?%(%1{11?%% %&eweeggla%% ﬁe rARRE €t 19referred
Spm(bloﬂImmtta; oit. isTteebef wrderstodd Ithatt 0a1h)®Jsu naeli ¢ 0oas tthatecof will

the invention disclose erein is intended,to cover
BEW%&W@&{ iBndoss sﬂal” d' i b et HBOR d6pdings the pepecification.

agperdsd, o RitfHeCarRrsIGod i Qﬁe '11§veﬁ{1§h MB16s2d hbreift is intended
process for preparing an overbased detergent, the
ptocess soonproidsiicagions eadall wgth(rayheaSCpp@oml@memded claims.
suspensi on conprising (i) a netal base with a nean
particle size of 10 micronetres or less, (ii) a
surfactant, and (iii) an organic mediumin which the
metal base is suspended; (b) an acidifying overbasing
agent; and (c) an acidic or neutralised detergent
substrate, to forman overbased detergent. 2. The
process of claim1, wherein the suspension is a

di spersion. 3. The process of claim1l, wherein the
suspensi on conprises (i) a
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netal base with a nean particle size of 10 nmmor |ess;
(ii) a surfactant; and (iii) an organic nediumin

wabioch2a3se et al base is suspended uniformy bRCHUS2006/062384

physi cal process. 4. The process of claim 3, wherein

t he physical process conprises one or nore of static
nixing, mlling, grinding, crushing, agitating, or
uCepalddhic radiating. 5. The process of claim 3,

WReL i LR gRhysi cal process results in the metal base
of the suspensi on having a nean particle size of at

| east 10 nanonetres to less than 1 nm or from at

| east 10 nanonetres_.to | ess than Sgoeﬂm or from at
| east 10 nanoRECFESIOF PreREle HaAVABBScHctE ety ghe process com-

S +Ofctigh @l B Ign : e i
gg%@ﬁ S rQfctifil Rhym #Jre iﬁfbﬁ‘oﬁﬁéd ersrggns@cYI? E@lﬁgﬁgmgiqﬁ ez{ gff‘e@zlh base with

prises a mcelfle wth a an parti ess

t hamed0 particlorsiz® ofml Ormicesmetrds off hesspior essirfifctalt,aamd (iii) an

1, wherein.the over ed detergent conpris a e
o R8s g YIS 3FE el BHES rufe TSt (o ageidifine over-
abRiigpalent; ind (g 4 BG8RSoOhedhAist ldetiiehtelubstAR, to form an
over based detergent has a to tal base nunber ranging

f poerbaew! daierg8a0, or from 150 to 1000. 9. The process
of clai,m 7, rein.t ver based tergent. is a,su | .
p) gﬁg 5?CGGS%OF Slaf§r B efeﬁngl?eraﬁgg sig] ‘Ig’ﬁ g gailssﬁersmn.

phonat & or et ergent "W

350 t03920. ThO.préb&sspsfociass 1Qfwikdrainmhé, suspensedm coh@rises (i) a
over based detergent is a phenate, salixarate or
salatdyhage avithet arage martigle skecao TENumagigicayy (i @rputi@stang and (iii)
o 0oflt R MR M TR T TR by oo
dipwakeent netal. 12. The process of claim 11, wherein

the netal of the netal base is calcium magnesium )
bari unf | i t Ahamrosesdi Afnslapptlasehagin Bre physiqa egocess comprises

088 o e nPLREEI UL, A BL S PR sonic
t helisddg. 14. The process of claim1l, wherein the netal

base cqnprises at | east. one of sadi um car.bgnate, .
sodi unmbl can BERAREESS BbEUEE EER BORGD VoI PARSsy fsults in the

Finfe@z_{lb%@tcﬁ’ thRO% A5 & SR ngﬁl%xd Hfan SRAHUMMEAEO%I B85t 10 nano-
I 't hi um hydr oxi de, magnesi u
metres to less than 1 um, or from at least 10 nanometres to less than 500 nm, or
from at least 10 nanometres to less than 300 nm.
6. The process of claim 1, wherein the overbased detergent com-
prises a micelle with a mean particle size of less than 10 nm, or 6 nm or less.
7. The process of claim 1, wherein the overbased detergent com-
prises a saligenin, a salixarate, a sulphonate, salicylate, or a phenate.
8. The process of claim 1, wherein the overbased detergent has a to-
tal base number ranging from 100 to 1300, or from 150 to 1000.
9. The process of claim 7, wherein the overbased detergent is a sul-
phonate or phenate detergent with a TBN of at least 350 to 920.
10.  The process of claim 7, wherein the overbased detergent is a

phenate, salixarate or salicylate detergent, with a TBN ranging from 105 to 500,

or from 110 to 400.
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bari um oxi de, barium hydroxi de, or m xtures thereof.

15. The process of claim1, wherein the anmount of

net al base present in the suspension ranges from 17 w
%to 901wt %&emroereﬁémfzéalm lyghgregn th mgfal g the gastalpbase is a

W}-n%ok,%eﬁ? Mlv‘ﬁegtﬂtl&q suspensi on. 16. The process of

wher ei acidic or neutralised detergent
substrafe cahprirsessatf dleastl 1 pndecofin ahkymetqdh@ﬁ]ﬁie metal base is

al dehyde- coupl ed al kyl . nhenol , sul phurised al k
pﬁ%ﬁ’é‘p}’ mHeR oy et it Bmotsies. RO 4F Ha&ty?/q%hereof
acid, qali X%@?f%ceﬁsbf &@frﬁ@ewhéllelﬁyjthestﬁéthpwsb & P&rBona®!, oxide,

m xtures there he process of claim1, wherein’
t hedowideaatranturbatheofiydr ophi i ¢ |'i pophilic bal ance
(HLB) ngi rom1 t.o 40 18, The, proce of claim
1, vvherlg 8p§%“r€‘1‘*%\8§ ]oﬁ?ﬁ??rglé]sthﬁtm?tégﬁi‘seo“r?én%fseé at least
S ahé @€ RbAun? cdheea rs@dﬁhmﬁ vt dndtce thodds¥luns BhidARIC potassium
acid, a polyolefi nsubst it ut ed acyl ati ng agent, or

‘D

sblqax@@tﬁesoot@rslmllwdrqm@ egofliun diydmire rld@egs lmdrOdee mag-

]Il I m 1 I'OXl e ca CI}SI’HOEI I'ronéc em.l?l,hhlum C?lr ona eS a? 111191 iarbonate
U r| atl Nng’ vl SCOSi rocess or cC

V\hfal’gﬁbﬁuﬁlh@rbblﬁdié N&d1 OINnC OKHAE | ﬁﬁgnes(l@ﬂl dkide,0Bthidm %x@cie darium
netal base; (b) 5-25 w % of a surfactant; and (c) an
oFRANBteNRATHIY PXTde, RATIER btWéo’ﬁé?’aﬂf Bidwes shaseaended.

21. Th? pr 8q§§t5pr8ées§|o§' VWI?Jrgmnt Erﬁ?no%‘ﬁ g?‘fnegﬁl base present

neutrallze ergent su strate 'S C emca
asn theesusperfsant mnpesefrpmoledt Lo td 60 mtt%;eomfremrmawn ed to 80 wt %,

sus enS| on 0 s of cJaim1, wherein the
aBF %Q“ﬁé/zfor%??’vée}?joggﬁeéf‘lwmgubst rate is

Chem cakly dintihes&Rt of Plathg, Weféiﬁh@@ﬁm@f%r%%@ah%d detergent
formthe prepr epar ed suspen5| on 23. The process of

clsabstmale f:eﬂmpheq:s @toquasu eiqgf rikyl phewlodldatydeeaspled méydfphenol,
oraRageSyeign Tt R Er @i PO AT oy iR dfi. cotiarenc
e @Mix@yen@, eﬂﬂﬁl@@ﬂ@ﬂic%@ld} a# AliMies thereof.

17.  The process of claim 1, wherein the surfactant has a hydrophilic
lipophilic balance (HLB) ranging from 1 to 40.

18.  The process of claim 1, wherein the surfactant comprises at least
one of a saligenin, a hydrocarbyl substituted aryl sulphonic acid, a polyolefin-
substituted acylating agent, or salixarenes, or salts thereof.

19.  The process of claim 1, wherein the organic medium comprises an
oil of lubricating viscosity.

20.  The process of claim 1, wherein the suspension comprises: (a) 40-
65 wt % of a metal base; (b) 5-25 wt % of a surfactant; and (c) an organic me-
dium in which the metal base is suspended.

21.  The process of claim 1, wherein the acidic or neutralized detergent
substrate is chemically the same as the surfactant employed to form the pre-

prepared suspension.
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25. The process of claim 23, wherein the process does
not enploy an al cohol other than nethanol. 26. A

w@e@cessst or preparing an overbased det er gent, PE€T1ES2006/062384

process comprising: reacting (a) a pre-prepared
suspensi on conprising (i) a netal base with a nmean
particle size of 10 mcronetres or less; (ii) a

sur f acant ; Tardrqaess pf elaim lgaietcinthn adicrprasuenlisdedetergent
TSRS Sy RO D D AL QTSR e
Spbglarat @ispwdsései n t he process involves adding 1 to 10

net al se additions, .thereafter renoving a.
subst a? i al 1pemresss of _CU%‘Pelr Rgﬁ@r SPMAFEBIRINE:tyicy pf 2hirast one
%@gﬁ%ﬁols?&%s@rfmg&@%% 'cG%r&tngférﬁ.f filtering or

stripping the product to formthe overbased netal
det er gédt . e prbecsprodcesisn 38, whaicm 26, pwivesseidoest ing employ a

nun‘%er of g%dlitgons of netal base is 1 to 6, or from1l
t §2PONYOn (lRIVIt aqdition. 28. A lubricant or a

l'ubricapt CcaRegRbEARL f CRTROSI, LR MOMMBIIr8édRE do8n8i émploy an
of lubricating viscosity and the overbased detergent
otlcohal ether thag methenalse of the overbased detergent of
claim 3ein at | eastronee ofid sl Sycblansm sshonid Bidss com-
gear oi Ps yar a0t O AR GLE HelH WK n%gf:lilui sP

ghESHeS redRting Mhpd Had-pLepatudsiuspen g to@ptibibpi (anhietal Hdse with
A process for preparing a neutral detergent, the
pROBEYS PaBiEle isei g0 mBiseemaigey 8y lessplie)l prawkackt; and (iii) an
< o i . Dt N

o SPRARS LRG R TR Ing bleed) IR %, sBARGM, (b Bl ERBitying over-
sbudiagtagont, aaddcfianidcidin qrrgarniatiseedetengdnn subhstedie t Wherein the
nmetal base is syspended, in anounts such that the :
n@RGCEY ”H‘é%l‘é?sgé‘x‘flgﬁa]st?reltoamq tl?aéeoafdsai“‘?%’ fﬁﬁir.eager removing a

substantial portion of water and of alcohols from the process, and a processing
step of filtering or stripping the product to form the overbased metal detergent.

217. The process of claim 26, wherein the number of additions of metal
baseis 1 to 6, or from 1 to 2, or just 1 addition.

28. A lubricant or a lubricant concentrate composition comprising: an oil
of lubricating viscosity and the overbased detergent of claim 1.

29.  The use of the overbased detergent of claim 1 in at least one of
fuels, transmission fluids, gear oils, hydraulic fluids, metal working fluids,
greases, or internal combustion engine lubricants.

30. A process for preparing a neutral detergent, the process compris-
ing: reacting (a) a pre-prepared suspension comprising (i) a metal base with a
mean particle size of 10 micrometres or less; (ii) a surfactant; and (iil) an
organic medium in which the metal base is suspended, in amounts such that the

neutral detergent has metal ratio of 1 to 1.1.
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