WD 2008/ 002597PCT/ US2007/ 014887 - 1 - STABLE DEFCAMANT COVPCSI TI ON

CONTAI NIl NG GTL FLU D AND/ OR HYDRODEWAXATE AND/ OR HYDRO SOVERI ZEDY CATALYTI C
(AND/ OR SQ0\ZhdsI0249EVWAXED FLUI D AS DI LUENT Fl ELD OF THE PpNYRNTdoDMN14887 1] The
present invention is directed to defoanmants and especially solutions of

def oamant s, sai d defoamant solution conprising m xtures of the base
defoamant diluted in a carrier fluid. BACKGROUND OF THE | NVENTION [2] The
formation of foamin lubricating oils during use is undesirable because the
presence of foamdramatically reduces the effectiveness of the lubricating
oil, interfering with the ability of t_hﬁ_l ubricating oil to wet the surface
being lubricated and interfering wwth the ability of the lubricating oil to
carry off wear products, deconposition products, sludge, soot, and

di ssi pate heat in $SEABIEDERQAMANEQ QSIHON CANTAMING: nat i on in

| ubricating oils i SGTRURLETIBCAND/OR HEDRODEWAKX ATZIANDMRoamant s
function in part BpYDROISOMERIZBDICATALY TICO(ANDYOR SOL VENT)
characteristic which nakes PENRARERIFIUSHY WS IHL UENToamant al so has the

negative effect of Iimting the anount of defoamant that can be added to
the lubricant to forma stable mxture, i.e., a mxture in which the

def oamant FHEED/QF THEINVENIIGON 1 t he | ubricant and does not separate out
of the lu%?fntﬂ% %re@ @Q@ﬁﬁ&? 'isedipé'&ga‘fo defddrtanits ?éﬁdfc@{)céiﬁﬁy isBhiied

pur pose. Nunerous defoamants are known 1 n the industry and have been
enpl oyed vef defeampntyg saidodefoamaht salatien coniprisingmmixtures of thizbase i cone
anti-foam a%ent s (qr, defoamants) such as pol ydi net hyl si | oxane (PDVS) oils
and pol yned OF'PPéFbéﬂPt%’i‘I“i%?ﬂ{é’eb@'é‘gr s, fluorinated PDVB and pol yacryl ate
esters. Defoamants t\ ) i Btic viscosities at 25C in the range
of from atBACKGROLD #3982/ s and even hi gher.

[002] The formation of foam in lubricating oils during use is undesirable

because the presence of foam dramatically reduces the effectiveness of the
lubricating oil, interfering with the ability of the lubricating oil to wet the surface
being lubricated and interfering with the ability of the lubricating oil to carry off
wear products, decomposition products, sludge, soot, and dissipate heat in the

equipment being lubricated.

[003] Foam formation in lubricating oils is counteracted by the use of
defoamant. Defoamants function in part by being insoluble in the lubricant. The
very characteristic which makes a material useful as a defoamant also has the
negative effect of limiting the amount of defoamant that can be added to the
lubricant to form a stabite mixture, i.c., a mixture in which the defoamant
remains in solution with the lubricant and does not separate out of the lubricant

oil and therefore become ineffective for its intended purpose.

[004] Numerous defoamants are known in the industry and have been
employed with varying degrees of success. Defoamants include silicone anti-
foam agents (or defoamants) such as polydimethylsiloxane (PDMS) oils and
polymers thereof, silicone glycols, ﬂuorina}tcd PDMS and polyacrylate esters.
Defoamants typically have kinematic viscosities at 25°C in the range of from

about 352 mm?/s to about 120,000 mm?/s and even higher.



WD 2008/ 002597PCT/ 1JS2007/ 014887 DESCRI PTI ON OF THE RELATED ART [005] USP
5,766,513 teaches antifoam agents for use in automatic transm ssion fluids
(ATFs). TWe aesti0ks9am agents are identified as pol yacryl ace/usea)7/014887
fluorosilicone, the antifoam agents bei ng enpl oyed at very low | evels. [6]
GB 2,234,978 teaches polyacrylates or acrylic polynmers as antifoam agents.
Pol yacryl ates do not degrade the air release tine of the oils to the sane
extent as PDMS and have replaced themin sone application. [7] USP

6, 090, 758 teaches nethods for reducing foamof a lubricating oil at both
24C and 93.5C, the lubricating oil conpyising a wax isonerate base oil, the
anti f oam agent bei ng pol ydi net hyl si|l oxane having a viscosity at 25C in the
range of 60, 000 to 100, 000 mmR2/s and _whi exhi bits a spreading coefficient
of at | eaRRESERIPTION QETHERE LM. 5C, used in an anount in the
range of | icQdrison

US2005/ Olggggg ﬁa%@ﬁggdgﬁg tecdfglsass- ﬁ’l?ggg d(:)I yg?rngﬁ?lriﬁtlsg%gﬁe (crosslinked
PDVB) r esimissivhefluigis{(ATES. difeomtifoamaagtnesancfidentified as polyacrylate and

hydr ocar bon-containing liquids. The PDVS resins are cross|linked with either
al kyl pol yiluasesiliceong, i%%a%m.aaﬁem%ﬁmﬁwdrm?%}em‘%ﬁﬁ- [9] It has
unexpectedl y been found that defoanmant/antifoam agents can be dissolved in
a fluid sg0e6} edGH 2,237 &teachespolynenylatgs of acpdicipelymess as apiifqami | i d,
hydr odewaxed, . or dr ol soneri z atal ytic. . SOl . e, Xy
feed ori giqgepﬁi%‘g;ﬁ?ﬁl]wgsﬂﬂé%ﬁ@dgy&i‘? aﬁf%?%#§l§1’§9&¥;ﬁﬁ élllg?e{% s:)erc‘)%lluce
anti foam %éﬁt{?gqfﬂmﬁﬁdﬁﬁﬂ'wréﬂ%@d\ﬂkﬁhid someapplietienf or extended periods
of tinme as evidenced by their remaining clear and bright and resisting the
formation y fi PRy ' . > Fd hriBhti

subj oct | vdO07L o PREE030; 75 cEedNE A 10k rediing s o uBbrichRe ol at
fluid, hydEowegethd 93.5P¢¢ i mbreaiing dilaainaprising a(waxl isomerake bade) oitlewaxed
waxy feed origin fluids or. mxture thereof, preferably GIl., 45845) | d, ,useful
in the prdbeantifoarn sgeahbeiagpalydigsthylsdosancbavinga)gseeshoat % in the,

range of 60,000 to 100,000 mm?/s and which exhibits a spreading coefficient of

at least about 2mN/m at both 24°C and 93.5°C, used in an amount in the range
of about 1 to 10 ppm.

[008] U.S. Published Patent Application US2005/0109675 teaches that cross-
linked polydimethylsiloxane (crosslinked PDMS) resins are useful as defoamers
and antifoamants for hydrocarbon-containing liquids. The PDMS resins are

crosslinked with either alkylpolysiloxates or siloxane.

DESCRIPTION OF THE INVENTION
[009] It has unexpectedly been found that defoamant/antifoam agents can be

dissolved in a fluid selected from the group consisting of Gas-to-Liquids (GTL)
fluid, hydrodewaxed, or hydroisomerized/catalytic (and/or solvent) dewaxed
waxy feed origin fluids and mixtures thereof, preferably GTL fluid, to produce
antifbam agent/defoamant solutions which remain stable for extended periods of
time as evidenced by their remaining clear and bright and resisting the formation
of “fish eyes”, “clear and bright” and “fish eyes” or both subjective visual tests
familiar to those skilled in the art. The GTL fluid, hydrodewaxed, or
hydroisomerized/catalytic (and/or solvent) dewaxed waxy feed origin fluids or

mixture thereof, preferably GTL fluid, useful in the present invention is/are



characterized by boiling in the range of about 300F to about 750F (149C to
399C), preferable about 320F to about 734F (160C to 390C), nore preferably
about 320FO0t20087/002997( 160C to 371C) the ranges recited corcedsesdionsst o t he
initial boiling point (IBP) and to the final boiling point (FBP) of the
fluid. [10] The GIL fluid and/or hydrodewaxed and/ or

hydr oi soneri zed/ catal ytic (and/or sol vent) dewaxed waxy feed derived fluid,
preferably GIL fluid, useful as diluent is also characterized by a

Ki nematic Viscosity (KV) at 40C (ASTM D 445) in the range of about 1.2 to
4.5 mm2/s, preferably about 1.7 to 3.0.91mR/s, nost preferably about 1.9 to
2.5 mR2/s. [11] One or nore antifoam agent(s)/defoamant(s) is (are)

nbi dinto the dil t i ts i h f. f 5to 50
W5 pr et cahasagionzeby Botling immagenge ot abpunspi i Caboutc AR ASA0 2688, 0. 1
to 5 w % %°@fé{%&fb‘?é §9+\¥t ji@mta%gm 9343# i@%é’g%w%wd)l?ﬂor‘éhe anti foam

agent / def oana ent sol ution can be use i ni shed l'ubricating oil
conposi t i opreférablycab@it@206F talFOOFF {160°L to 3013 )tk rapges eeciedy about 0. 001

to 0.25 wt% nore preferably, about 0.001 jo 0.1 %r?a d.pn the total

wei ght of ¢oreespopigte ‘I"GUPI‘@&EPHQP&)P?‘“&Q%?‘?‘?%. ¢ ‘iéﬁ’ofﬁ%g BRI 5am
agent / def o t-clh | solution is characterized as being clear and bri ght
and resi stm%ﬂhfﬂgﬂhéye" formati on for extended periods, evidence of
stability phiheh i§ ChREI ' QAFSH b RJFRH Zedl ddtaINti

sol ution t@ﬁm ef eecgpt&‘eﬁ%degnﬁéajaéggdﬁggﬁja%??c%t| ngﬁ)g?l for mazti ons ?&1‘0

per f or m nyah@firsolvémydewaked etaxgrfeed dérived flidpreferably GTL fluid, useful
agent / def oamant - di_| uent sol uti.on, nust_be stab] e. The&%t\gbi I@gm W

sol ution hessdiluentdsalsesharacierized by, adkinematicoV iSeReRY i 4o M n the
| ubricati i\ - j Ll 1 W} ' (P30 thi€/s,
formation fﬂgﬁi‘ﬁﬁﬂgg%l %abs({%gr% ol %déﬂ'zjr%\?)% pgté%{ﬂg?;akgh \t/m'qﬁqtog%t funcsti on
effectivelmo faddpdabeut PO QS immg®/ei | for mation conposition. The
formati on of haze or of "fish eyes" indicates that the solution is not
honogeneoup1apd OhE opfidreRtifogartgedt(spdefoaiman(s) és (are) Eambineddints the/ed i n

the diluent. If the antifoam agent/defoamant is not unjf or;?y qi s%ol ved or
di sper sed dilueridn amaousis in the rasegemodifeom abopb A-05r toHQ Wi ves PEstekhIK @beWE denced

by the solyti.0 eidg racteri | i g%slﬁ.g "fish

eyes") the&'éJP&qu)ﬁ%cﬁﬁﬂ%Pg%eﬁ %F%gglﬁa&e%%ﬁ? gé‘?? %}érz\ﬁ g&ﬁe toh%rhe

| ubri cant jwlyWoeralaboae 0anic 2 9ameagent s/ def oamants per se are not sol uble.

10151 Wil e %’he clear and bright criteria for the antifoam

agent / def opyr@)t diheignvifoaet dgémtrdefoamant-dildentssodation eam bbysedién finisheidr y as

absol ute evidence that a given solution wll necessarily function Yvel | in a
Hﬁ‘z’le

| ubri cat i nigibsicating oibearapositiepds ithe mngerafcabaut YMiletoy-SHut, BRGEFEPY i sh
eye’. 1 € abdd® 001 14!h2sdel at pidtePdbiy AbBfie 6108 107 s WivdBhsddPor BEN a3

a very go utron all” as ‘an

ant i f oamanigtalak of tsofinished lubicatagdsitl compositidat.i cati ng oi | fornul ation

conposition. 101 Ant i f oamant s/ def oamants are not added directly to | ube

oi | formul f(IliS?nSI'lb@ﬁﬂtlilﬁﬁrﬁa emadefbashardiaentwlation ictnracerizédias beimgnt i s

ei ther not soluble in or only slightly soluble.in the base oil. of the

| ubri cat i nejeat and bright and sesitantlesifishgye” formatipp fP&°§F§§§E€P§H at

anti f oam agent s/ def oa ypi-cal.l.y f i . I, | i ze of

the. d sper Sogencs ot SR Sybih if Bilikal 193¢ ABiRIaRT SpAR kAR et

fornul at i 0gblGE6R 26 beictfediive vahdpadded o lubficating bilXormationsiir performir1 81 As

previously indicated, for the antifoam agent/defoamant to function

ef f ect i vel theininggrstedifungtienol ved in the oil. This is achieved by dissol ving

the antifoam agent/def oamant in a diluent, producing a Sta?tlgﬁleio tion and
o]

addi ng t hel®#dbl dheantifoam agentidefoamantcdituens seliaromyst be ®sition.

stability of the solution has a tremendous impact on the performance of the

solution in the lubricating oil composition. Solutions which are hazy or exhibit
the formation of “fish eyes” on standing are not stable and will not function

effectively when added to lubricating oil formation composition. The formation



10191 The antifoam agent/def oamant-di |l uent solution of the present

i nvention can be added to any lubricating oil fornulation conposition
conpri si nyoanys/ooz@rur al , synthetic or non-conventional Ppasasstcoksshase oil ,
usual |y but not necessarily, also in conbination with at |east one

addi ti onal performance enhancing additive. [20] Base stock is a

| ubricating oil that is manufactured by a single manufacturer to a
particul ar specification regardl ess of feed stock source, nanufacturer

| ocation or manufacturing technique and is identified by a unique

desi gnation. Base oils are one or nore_pase stocks used to produce a
particul ar lubricating oil product such as a formulated engine oil, etc.
[21] The base stock of the forpulated |ubricating oil conpositiong can be
any Aner i cdrhageorafeifish eyes) E‘H{Péatf’%ﬂ?")t '-E?éﬁlp%ml“, i ot k‘Pm(’TE%PGOB*? a‘?ﬁb‘b“se
stocks. A Gat] 856 | Ly t rt.
Lubricati r%’\g‘\‘lt 'gggéadggﬁéf%ﬁéﬂtg?%ptgﬂat cl naﬁgg@'gHZ? ﬁ%gﬂgsﬁf hlg(ﬂpl)?esent

i nvent i on antifomatagent/defdasnartis hoeuniformlysdissoked or dispersedinathealiluend f

| ubricating viscosity, .typically thgse oils havj a kinemati ¢ viscosity
(KV) at 1dpuifgemdissalpden oy dispersipn mewﬂep@ Fﬂﬁ'g“eswnaﬂ ® to 100
mR/s, pre &

i nn2/ s. Nactfl%?%‘{%%lz?dsggyélfﬁf%’g??g ol s(,?aggr%{turflfcggn e%’f)ﬁ(}%glﬁﬁgﬁns an t%i‘éxtures
t her eof cafispasetseffectivellyiviech adddd toate labricantrinfwiniell the aatifeamer is al so
known as reclainmed or reprocessed oil). Unrefined oils are those obtained
direct|y fagsnisidefeamants peryseraremot selubleiconvent i onal source and used

wi thout further purification. These include for exanple shale oil obtained
directly flIP&8] réﬁbrlpith@cl?aeaa{iib&@,t cptgriafarthe gnhfeam sepavdefoamanty from
primary digtil ' f Ol ta) '

esterifica 'fugﬁ’k g}r’fé‘g@é‘ s&rﬁgg ?‘Ir’fz; Ig+t{ ¥ ggrb? {sﬁ?ﬂ‘lnﬁggrﬁ%é %‘R%a&gﬁ gﬂgfg%eutshg 58 for
unr ef i ned givérs s6ltiopt wilbhédwussarily fanation swdl) ircé dubricatingeoid formatéon
purification or transformation steps to inprove_at |east . one | ubricating

oi | propercompasiior,thepsesange of hage andéory fishiaysr’, 1§+ thedailure of the $lbr on or

transformgtio [ . e incl < af: I t
exctract | onort S BF SfeAP 83 brikF 1FaRER Syt H3icaliBh (RAFHR Bruit Wil
filtrati orfailperaginitifoamantiefoageii isohitionwhen adted 6g a labdcating ofli ni shi ng.
Re-refmed oils WO 2008/ 002597PCT/ US2007/ 014887 - 6 - are obtai ned by
processes famaplajionscampestipRed oils, but enploy an oil that has been
previously used. [022] Goups I, | 11, 1V and V are broad cat egipri es of

I, ] :
base st ocH816kvAnjfeamants/defoamantygre net asdeddiraetipdolube oth formuiatians ( Ap|

Publ i catiqn 1509 AP|] . or I . i ' i ndex
of betwee eﬁﬁuieoml%%ﬁ@cﬁgg?eeﬁtgﬁg%gé%ﬁﬁ Eﬁtf 13%‘(%185/11 }é# §‘$@§lsé%ﬁhan 90%
sat ur at es.or@ryBlightlP 86Rublé @it itfe Bdébibof tHCRBrCHtihg déPfoPmulatioreompbsiut 80
to 120, contain less than or equal to 0.03% sul fur and greater than or

equal to 9®m.saturates. Goup |1l stocks have a viscosity index greater
than or equal to about 120 contain |ess than or equal to 0.03% sul fur and
great er tH@h7br Ieisumispected thatamtifpameargents/defpamants typically function

effectively when the size of the dispersed antifoam agent/defoamant particle in

the lubricating oil formulation composition has a parameter of about 2 to 10

microns.

[018] As previously indicated, for the antifoam agent/defoamant to function
effectively it must be dissolved in the oil. This is achieved by dissolving the
antifoam agent/defoamant in a diluent, producing a stable solution and adding

the stable solution to the lubricating and formulation composition.

[019] The antifoam agent/defoamant-diluent solution of the present invention

can be added to any lubricating oil formulation composition comprising any



I V includes pol yal phaol efins (PAO. Goup V base stocks include base stocks
not included in Goups I-1V. Table A sunmari zes properties of each of these
five growwe.20RABLi7A: Base Stock Properties Sat ur at es PEWIUSa007NiI4S8DSI t Y

| ndex Group I <90% and/or >0.03% and 80 and < 120 G oup ||

-5-

natural, synthetic or non-conventional base stock/base oil, usually but not
necessarily, also in combination with at least one additional performance

enhancing additive.

[020] Base stock is a lubricating oil that is manufactured by a single
manufacturer to a particular specification regardless of feed stock source,
manufacturer location or manufacturing technique and is identified by a unique
designation. Base oils are one or more base stocks used to produce a particular

lubricating oil product such as a formulated engine oil, etc.

[021] The base stock of the formulated lubricating oil compositions can be any
American Petroleum Institute (API) Groups I, II, II1, IV or V base stocks. A
wide range of lubricating base stocks is known in the art. Lubricating base
stocks/base oils that can be benefited by the present invention are natural oils,
synthetic oils, and unconventional oils of lubricating viscosity, typically those
oils having a kinematic viscosity (KV) at 100°C as measured by ASTM D445)
in the range of about 2 to 100 mm?/s, preferably about 2 to 50 mm?/s, more
preferably about 4 to 25 mm?/s. Natural oils, synthetic oils, and unconventional
oils and mixtures thereof can be used unrefined, refined, or re-refined (the latter
is also known as reclaimed or reprocessed oil). Unrefined oils are those obtained
directly from a natural, synthetic or unconventional source and used without
further purification. These include for exafnple shale oil obtained directly from
retorting operations, petroleum oil obtained directly from primary distillation,
and ester oil obtained directly from an esterification process. Refined oils are
similar to the oils discussed for unrefined oils except refined oils are subjected to
one or more purification or transformation steps to improve at least one lubricat-
ing oil property. One skilled in the art is familiar with many purification or
transformation processes. These processes include, for example, solvent
extraction, secondary distillation, acid extraction, base extraction, filtration,

percolation, hydrogenation, hydrorefining, and hydrofinishing. Re-refined oils



90% and 5_ 0.03% and 80 and < 120 G oup |11
| V Pol yal phaol efins (PAO Goup V All

G oups | ,wOl2p08/dok3970r

IV

90% and 5 0.03% and 120 G oup

ot her base oil stocks not included in

-6 -
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are obtained by processes analogous to refined oils, but employ an oil that has

been previously used.

[022] Groups I, IL, III, IV and V are broad categories of base stocks
developed and defined by the American Petroleum Institute (API Publication
1509; www.APILorg). Group I base stocks have a viscosity index of between 80
to 120 contain greater than 0.03% sulfur and/or less than 90% saturates. Group

II base stocks have a viscosity index of between about 80 to 120, contain less

than or equal to 0.03% sulfur and greater than or equal to 90% saturates. Group

I1I stocks have a viscosity index greater than or equal to about 120 contain less

than or equal to 0.03% sulfur and greater than or equal to 90% saturates. Group

IV includes polyalphaolefins (PAO). Group V base stocks include base stocks

not included in Groups I-IV. Table A summarizes properties of each of these

five groups.
TABLE A: Base Stock Properties

Saturates Sulfur Viscosity Index
Group I < 90% and/or > 0.03% and > 80 and <120
Group II 2 90% and <0.03% and 280 and <120
Group II1 2> 90% and <0.03% and =120
Group IV Polyalphaolefins (PAO)
Group V All other base oil stocks not included in Groups L, 11, II1, or IV

[023] Natural oils include animal oils (lard oil, for example), vegetable oils

(castor oil and olive oil, for example), and mineral oils. Animal and vegetable

oils possessing favorable thermal-oxidative stability can be used. Of the natural

oils, mineral oils are preferred. Mineral oil compositions vary widely as to their

crude source, for example, as to whether they are paraffinic, naphthenic, or

mixed paraffinic-naphthenic. Oils derived from coal or oil shale are also useful

in the present invention. Natural oils vary also as to the method used for their

production and purification, for example, their distillation range and whether

they are straight run or cracked, hydrorefined, or solvent extracted.



[023] Natural oils include animal oils (lard oil, for exanple), vegetable
oils (castor oil and olive oil, for exanple), and mneral oils. Animal and
veget abl ewoizbes/qpe®3essi ng favorabl e t hermal - oxi dati ve stralviuszaoy/ocss7 be
used. O the natural oils, mneral oils are preferred. Mneral oi
conpositions vary widely as to their crude source, for exanple, as to
whet her they are paraffinic, naphthenic, or m xed paraffinic-naphthenic.
Ols derived fromcoal or oil shale are also useful in the present
invention. Natural oils vary also as to the nethod used for their
production and purification, for exanplLe._ their distillation range and
whet her they are straight run or cracked, hydrorefined, or solvent
extracted. WO 2008/ 002597PCT/ 1JS2007/014887 [024] Synthetic oils inﬁlude
hydr ocar bol024]1 s Syntheti¢ oils inddudehydrncarbpmoids ps webl a5 nen- Uafﬁqa§b%ﬂl e

derived frgm praocesses such as em cal L L A

pol yner i zagmﬁ,eafi H“Ecﬁ%??ez‘gﬁ%er@SWé’ﬁSg%%‘?ﬁ% %gflgl% ﬁ%gﬁgg g?lll fr‘]o,r
etc.), wheggafiples poRirficifitiins bligdntrizatioh] e6ndenisatibsralkylacion| acylation) es are
built up (i.e., synthesized) into materials consisting of |ayger, re
conpl ex noetedywhere paterials copsisting of smaller; simplefamplRFUIATSPSEISS ATE ?gg‘&ch as

I i zed and int I i | efins. (.nol :
P opyl eno. PBGbtre STRRERRT S Rl conSisting of ety ER: cARpIN ARYCaa:
et hyl ene- ajphaq] e§{itheqe okl Hélade h9arcoasbon 6ils siteh gpohimrézédradAO) oi |
base stock is a commonly used si/nt etic hydrocarbon oil. By way. of e%grrpl e,

PACs der i viadefpolymegzedolefingipolybutylenes,i pelypropylsnes, Beopylenceispb

utilized. See U.S. Patent S 4.9 122; 4 7 4. 8 025]
The nunber C%Q}glyg&_és,,f‘gfli@[}?gﬁe%faﬂ? Sy ?‘f_éd %&‘g’%\;\ﬂ}’ gﬁ&'lg?ig %g&%‘%ﬁg{’ erials
and gener afdVea¥fILRDPSlyalplaolti® (PAOYBII bast sto€lisca Eommonlpnisedr s such as
ExxonMobi | Chem cal ® Conpany, Chevron-Phillips, BP-Anpbco, and others

typical |y synthefic bydeivarhorpail. By weyaf @opleRARsFivediRemrAeC el 1he

de in ki [ i iti bout.,. .
rgher | 1 nCamaser maes reRperaDoiilal SEhRPRNRFRoR o 38R,

may be nedg gof (¢4 emat4,827,0930sities up to about 3000 cSt (nmeasured at
100C), or highér. The PACs are typically conprised of relatively |ow

mol ecul ar Eﬂﬁht T haaMRA RO aBe MORESIaP ‘W EhBUTRRE PHOS whithl #Eikmdwihi ch
include, blUt are not [imted to, about C2 to about C32 al phaolefins with
about Cs tmahérials a6d@eakeriby: avaitable on sunajoasommenciaiscale deaesuppliersiodecene

and the like, bein fe d..T ref erred poal yal.nhao e ly-

1- oct ene, _fo*y@S _E‘Xg%‘g&f?é"gégmﬁb‘ff\?%mB%c(g}hee‘RgﬂmﬁﬁSUP%%eroéo 8and

m xed ol ef feder¥RANYVa¥P irh ABouCEsE b5l hbEutBV00) or highed sand PAIG¢IMmagnd t he
starting oligonef, the PAGCs nay be predom nantly triners and tetramers of
t he starti bgnedd innkinemiatib viscositiesnmputa abait 1100ecSti(givasuxsid a3d@H°E), davi ng a

viscosity range of about 1,5 to,12 ¢S 100C. - 8. - Howey t he diners
of higher bigherndn additian, highes VHC%HMETXQMI? Somerﬁ’é’}lyb%v%]?&é’tab‘gﬁpﬂi de

| i ity b A il fluid
my be conPERaR iy RhEfTeY s ASRER Ghlo/ablft 00T St (hlksurcu i g0y, O S
presence ohjghepOTHEEF ADRre bypicdlly ¥6inprised ofvelativchy lowdmolénidht weight! yst

including, for exanple, alumnumtrichloride, boron trifluoride or
conpl exes bydrmgeoated-palymsrs geoligemermeobalphapledims|wehigh dnclyde byt argnot

| . _hut ! b i i .
Bty or op BRI aBpSECE RS i fnllefif Bih BUR IofoM, CAE Bl ©f
4,149, 178 gleflasSsudinhe Moctert -d&tenepy-dodecony and thid lile, bkink peefeirad. Ot her

descriptions of PAO synthesis are found in the follow ng U S ggte t Nos.
3. 742. 082: The psefeznat palyalphaglefinsare polydeoctane pplydodecene pndply-1-

4,434, 408; 4,910 355:; 4. 956, 122 , . ' 4 t
Cig ol efi ngog?%en&eagng%)ggrqsn&iﬂ'égﬁﬁaﬁ ! g?%%ﬁzfe%fi w{’ﬁf@%] %5?4 usgf ul
synthetic pbohehé vivgokies gradesitd wiel startingfoliomer, UROPAI:S etaybe or esters

of phosphorus contai ning acids may also be utilized, For, exanples of other
synt heti c pristaminantly timess end tetramers ofifhe starting ol¢fing, wity mipgr amounts

Lubricants" .. .C @underson and. A. W . Har I bk i Shi hBacc New
Yor k, New ?Sﬂke F@gﬁfﬂgowgﬁ,fﬁaﬁug ?(‘:’3’/@?%& rar%‘?rgf%tgmls%ﬁé% gl,w'?%éggllgglc'
substituents are typically al kyl groups of about 8 to 25 carbon atons,
usually fromabout 10 to 18 carbon atons and up to about three such
substituents may be present, as described for the al kyl benzenes in ACS
Petrol eum Chem stry Preprint 1053-1058, "Poly n-Al kyl benzene Conpounds: A
Class of Thermally Stable and Wde Liquid Range Fluids", K C. Eapen et al,
Phi | adel phia (1984). Tri-al kyl benzenes may be produced by the

cycl odi meri zation of 1-alkynes of 8 to 12 carbon atons as described in U.S.

~ 2 a2 ™ A= NSNS o - o o ™~ : a2



-9 - papernaking oils. They are commercially available from producers of
| inear all cyl benzenes (LABs) such as Vista Chem cal Co., Huntsman Chem cal
Co., Chewvono@meeiscal Co., and Ni ppon G| Co. Linear allpcyluseonzomss?
typically have good | ow pour points, |ow tenperature viscosities and
Viscosity Index (VI) values greater than about 100, together with good
sol vency for additives. O her alkylated aromati cs which nmay be used when
desirabl e are described, for exanple, in "Synthetic Lubricants and Hi gh
Per f ormance Functional Fluids", H Dressler, Chapter 5, (It L. Shubkin
(Ed.)), Marcel Dekker, New York, New Yogk (1993) [029] Al kyl ene oxide
pol ynmers and interpolyners and the| r derivatives containing nodified

term nal hydroxyl groups obtained by, for exanple, esterification or
et heri fi cdtlipwever, he dihets @@/highelt ¢l@fmgmm%1t=mg ofigbout By+ i 1omay,be| e

h | b d. h , | er
o e, Sor “winde PpRilednt Gt oAt ”E”%iwfc’afﬁ%f’?%‘ 1GFVaIGS, | ProPy! ene

pol yoxyal y, e Vi ng an
aver age rmll?)ééi ‘%é tg'ﬁf’ ﬁayaﬁgé?n %“tf%ﬁ?%gm t@é&mengi pﬁ&f@I ene

gl ycol havj Ea@leﬁ'ﬁlxﬁQHé ﬁfeé@ﬁbél BF a%lﬂﬁ@ﬂ&atmciﬁ%t saéllad flﬁa FiiedélyCratt her
of pol ypropyl ene gl ycol "having a I'ecul ar wei ght of about 1000 to 1500,

for exanplctalyst mhuimgnﬁ)rmh;lmih@lymmmsmehbﬂdﬁe beren trifleorade ar ¢ aci d

esters, mxed C34 fatt ers th 0x0 t

tetraet hylmplﬁf‘%S?L"%l‘H’rggg'é ee‘}V“Pa‘Xa‘S& ’ﬁg‘gﬁi gufﬁé% gglgmt%f b& 83%?lo%rks
10301 Est efisiafRarbORyHR Gickds HiP&terS 586k as efifididceiste 6P kB propidfiatee For svel |
characteristics nmay bé secured by the use of esters such as the esters of

di basi ¢ acixenplethe matbadkdisolased by Wik Ppmry&i,l‘b%ﬂ &8 ordf.SpBatedsr boxyl i c

aci ds. Est t he rmer t) i nclude,. f t he rs of

di car boxylféﬁ%’g?c!@n% ﬁcggvﬁﬂ%ﬁ§v|‘t§eﬁf\eaé‘“s "9 ag?mtﬁmsacfﬁl&ésucm ni ¢
acid, al kepkh&SiC e foundGhdhe FBIlAVIng0IS! PaAes! Nbs. 1742 osaub%scseacl d,
sebaC|c acird, fumaric acid, adipic acid, linoleic acid diner, nalonlc acid,

al kyl rmal GhB26.32004,239230;14,367,36214.443d,5608c434,408:14,910355:4P56:123:cohol s

2 conot, cid s RERHL TS HimeRis °h@§%&§y§‘sﬁac°“§f§wﬁd§a‘&a§ Gy

adi pat e, q»a(tgmemygrg%yl) sebacat e, -n-hexyl fumarate, dioctyl sebacate,
di i sooctyl azeldte, diisodecyl azelate di octyl phthal ate, didecyl

pht hal at e, (pg8i7gi CeShbr ASRE &Yifthefit fubridatihls BARESIEH 6714 Yudlsad élﬁcéﬁiﬂabé’d' c

esters are thgse whi ch are obtained by reacting one or nore pol yhydric

al cohol s, qit ef estats of plhmphnmbecmuamwad:ldssnmhabg hméllrmbeﬁnqumlysl S

propy?eipe%‘hﬁ’g?%ﬁﬁﬁqw AT l%léF%tﬂ‘%S é’@hv/‘fq{h“lsgp%‘cf

di pent aet g@ﬁsﬁ sVt R. @idxﬁﬁ%rpmﬁfhdw @m q{élhﬁgl&?ubﬁﬁﬁh% t, Mewar bon

atoms, preferably ¢5 to C30 acids such as saturated strai gnt ain fatty
aci ds i nclYidikpdNeom¥arki(d962).d, capric acid, lauric acid, nyri stl c acid,
palmtic acid, stearic acid, arachic acid, and behenic aC|d or the

corres ponc[oﬂgl br :lnaﬂedamﬂearnmtsyoci‘tsb the dkyhsudmtmumte@rﬁ atpuqalbcal&yl such as

| d t t het i t b k | ud
the. est or STGPPE PF AROWYE & 25 E4mbatcatoms: HEHD Bomb abaiiold B TR EaRARAOR ane,
pent aer yt hd @ 106 thidPGRhARIbYE ifehtOhna Vil preSéntOhs BBIRibEATRE @idOXY! i C

acids containing fromabout 5 to about 10 carbon at ons. £33il Silicon-based
oi | s are alkyhsenzehes in AfCS:PetroleunyﬁJhlemlmy IBmpmntal(?iﬁglﬂﬁ olfiese oils

and i 11 ey thenzesiohioupisCR; ¢t 81 fherdafly el e Whog Lol ™ ' °

tetraet hylkﬂfgﬁ ﬁﬁﬂ » KU FHapeR PR, Imﬁlahhm@(lgset)r arﬁ%ngtnmelnaexae thay! i cate,

tetra-(4-ne Y silicate, tétra-(p-tert- but}/ pheny silicate;
hexyl - ( 4- rtﬁhyiduﬁecpbmthﬂy:)'clildsmlenzaﬁm oﬁd:w(cym §t@|12®aabmsat0@mas

I hyl - 2- | Al h I f het i
Poby caci ipssnpes in LhScParent siiasdf OtheralittzprensS ek JESHIRAR ol Lde,
for ean'@#@Eh&ﬁaﬁth@ﬁh@qotres)swhna@spba&e.m&e; gsgbhy! ester of

decanephosp I Cc acl
Alkylbenzenes are used as lubricant base stocks, especially for low-temperature

applications (arctic vehicle and machinery service, and refrigeration oils) and in



[ 35] Another class of oils includes polyneric tetrahydrofurans, their
derivatives, and the |like. W 2008/ 002597PCT/1JS2007/014887 10361C her
useful flwoasosai239abri cating viscosity include non-convenTiuseal7/004887
unconventional base stocks that have been processed, preferably
catalytically, or synthesized to provide high performance |ubrication
characteristics. 10371 Non-conventional or unconventional base stocks/base
oils which either formthe base oil into which is added the above descri bed
antifoam additive/di spersant-diluent oil solution, or of which a particular
portion boiling in the 300 to 750F rangg constitutes the diluent fluid
itself, include one or nore base stock($)/base oils derived from one or
more Gas-to- Liquids (GIL) materials, and/or as well as one or nore

hydr odewaxpapesmaking dilei Jbeyane eﬁmmq‘pmll)'t availablgifrom produsgrs ofiingated base

andor - horeie hengeny (LB Sia s iR FeRP Go- Hulhmif e fiRT Cevar e —

waxes reCO@ﬁé%nfCHéﬂxwxc&ym&mﬁmﬂml €. DYing&t MRPIbeARYRSS canyamaxreal
waxes, and waxy stocks such as gas oils, waxy fuels hydrocra bot t ons,

waxy raffi gmctnovhponoppauk,dm tempsraiire yissokidios anddYiscosity Indqxe(r\é]) oil, or
trol t |

Focei ved Pres g dananont (00 dokelr il edod filvaRsy 19 KAadph e Bl

st ocks a”délﬁgld?@& ﬁnﬁhﬁﬁcs évﬂ?éﬂ mﬁ? e dnehén Besitdble bfd hé%ri!ﬁdt g5 have the

I ndi cat ed ni ngs: hydrocar bonaceous material having a high
pour poi nte;xarmnllecm 1‘Symhre’sc ll.r@m:@ns aysl Higha PerfoomanesBunectional Fluids”, Hat a

ot v ryP RS, T S B R B S  8 ew,

saturated Q% ggﬁxpons such as al kanes. Paraffinic materials may include
|l i near all cane anched al |l canes (isoparaffns), cycloallcanes

(cycl opar a(mzs Wergi r ege[yMﬁhe&%{d .ﬂte@mv%l meéRhrid MR wadivatlesal kanes;

c) "hydroprocessing nNg process | ch a feedstock is heated
wi t h hydr ogentaiming) nyidifiedpermainal bydmockyli gomrpspottaingd dy, fonexarhple, n t he
presence ést&r%ﬁéation or etherification are useful synthetic lubricating oils. By way of
example, these oils may be obtained By polymerization of ethylene oxide,
propylene oxide, or other alkylene oxides. The alkyl and aryl ethers of these
polyoxyalkylene polymers (methyl-polyisopropylene glycol ether having an
average molecular weight of about 1000, diphenyl ether of polyethylene glycol
having a molecular weight of about 500-1000, and the diethyl ether of poly-
propylene glycol having a molecular weight of about 1000 to 1500, for example)
or mono- and polyarboxylic esters thereof (the acidic acid esters, mixed Cj g
fatty acid esters, or the C;30xo0 acid diester of tetraethylene glycol, for example)

can be used as lubricant base stocks.

[030] Esters comprise useful base stocks. Additive solvency and seal swell
characteristics may be secured by the use of esters such as the esters of dibasic
acids with monoalkanols and the polyol esters of monocarboxylic acids. Esters
of the former type include, for example, the esters of dicarboxylic acids such as
phthalic acid, succinic acid, alkyl succinic acid, alkenyl succinic acid, maleic
acid, azelaic acid, suberic acid, sebacic acid, fumaric acid, adipic acid, linoleic
acid dimer, malonic acid, alkyl malonic acid, alkenyl malonic acid, etc., with a

variety of alcohols such as buty! alcohol, hexyl alcohol, dodecyl alcohol,



of a catalyst, to renmove and/or convert |ess desirable conponents and to
produce an inproved product; d) "hydrotreating": a catal ytic hydrogenation
process tWwatoeooy®rts sul fur-and/ or nitrogen-contai ni ngpPaoydrse@anbsss i nt o
hydr ocar bon products with reduced sul fur and/or nitrogen content, and which
generates hydrogen sul fide and/ or ammoni a (respectively) as byproducts;
simlarly, oxygen containing hydrocarbons can al so be reduced to

hydr ocarbons and water; e) "catal ytic dewaxing": a conventional catalytic
process in which normal paraffnms (wax) and/or waxy hydrocarbons, e.g.,
slightly branched isoparaffins, are congygrted by cracking/fragnentation

i nto | ower nol ecul ar wei ght species to insure that the final oil product

(base stock or base oil) has he d,efsi red p OdL%C pour point; O, "lso vent
dewaxi ng" : 2-thlbeed alcehaletly. pectiic ??ﬁ}f@l"réélol }ﬁ?ﬁgm%@f’kf’ﬁﬁﬁo‘w “6{? use of
Can ¢SSR A BRIBEAD BlS A st

can then b o roi so
| somer i zatdiebctyl azalatd, \diisedecylcoskte, divtiyt phtimilate] didecel phthalateyax) and/ or
slightly branched iso-paraffins are converted by

r ear r angerdigicopylsabacatgi #6n i nt o branched or nore branched isoparaffins
(the isonerate fromsuch a process possibly requiring a subsequent

addi ti onal [03ak r Sestiewlady ayscfid synthetie esteas armthose yhchiare pbird bY base
t ock b .0 | h i Doy - " King" -
stock o a5k bhe WP d Ry R BRAEH eI P B iacl plgBAA 0

cracki ng/ f4saHERRbPENT F@fydlé/élg@ﬁéﬁ%émﬂ gycol, trifissiligloll ieflaniee2Mhethyl-2-
hydrocarbons into |ighter hydrocarbons, or converting aromatics and/or
cycl opar affron¥l-1 3apraneasdio)l, trimethylol propane; psptaseyidsitplbang dipgnta-j )

“hyar odevel gt (odycah SEREYEXL NG Pl ol ERS AT ABRITH,AL Fitan Mobi

corporatio very se process nasind Step or

by use of abl$i0i9b €15 atitls)sath@s seriraled Straightichai Eitfyesdids dwoluding caprylic wax
by isonerization/rearrangenent of the n-paraffins and - 13 - slightly

br anched iasith:apricaedd,i launc gsid myaistia aeidy, palmitig acid stgagicr aid, araghic

Corvent " b4 estiic Sl bt B R BBOANE GARARY LARR T RBIKA” 0G0, oo

"hydr oi songfsafRated faft9WRidy fuch aswiltizlacid.c dewaxate", and "hydrodewaxate”
refer to the products produced by the respective processes, unless

ot herw se [982F  Suftable dyHth&ad edler base s068ecshpolicnts indlude ¢ estetd ofsecur ed
froma single feed stock source and subjected to a single processing schene

and neet i tumethylod ipcopane, timetlivlebbutang, trimethylol ethane, pentaerythritol
and/or dipentaerythritol with one or more monocarboxylic acids containing from

about 5 to about 10 carbon atoms.

[033] Silicon-based oils are another class of useful synthetic lubricating oils.
These oils include polyalkyl-, polyaryl-, polyalkoxy-, and polyaryloxy-siloxane
oils and silicate oils. Examples of suitable silicon-based oils include tetraethyl
silicate, tetraisopropyl silicate, tetra-(2-ethylhexyl)silicate, tetra-(4-methylhexyl)
silicate, tetra-(p-tert-butylphenyl) silicate, hexyl-(4-methyl-2-pentoxy)
disiloxane, poly(methyl) siloxanes, and poly-(methyl-2-methylphenyl) siloxanes.
[034] . Another class of synthetic lubricating oil is esters of phosphorous-
containing acids. These include, for example, tricresyl phosphate, trioctyl

phosphate, the diethyl ester of decanephosphonic acid.
[035] Another class of oils includes polymeric tetrahydrofurans, their deriva-

tives, and the like.



1) "base oil" conprises one or nore base stock(s). [39] Thus the term
"hydroi soneri zation/(catalytic) dewaxing" is used to refer to catalytic

pr ocesseswolm@nob®ve t he conbi ned effect of converting mromrmskooganess? s
and/ or waxy hydrocarbons by rearrangenent/i sonerization, into nore branched
i so-paraffins, followed by (1) catalytic dewaxing to reduce the anount of
any residual n-paraffins or slightly branched iso-paraffins present in the
i sonerate by cracking/fragnmentation or by (2) hydrodewaxing to effect
further isomerization and very selective catal ytic dewaxi ng of the

i somerate, to reduce the product pour pejnt. Wen the term"(and/or
solvent)", is included in the recitation, the process described invol ves
hydr oi soneri zation followed by sol vent dewaxing (or a conbi nati on of

sol vent del036]ng Qner vaeful fluids ablubricagng wiscosityfineluds noecoyestionpl or
e At S qarRhrioh gl handStoRk Rap RIVE Bch, RidcBSsel gty LhBIRIANE b POU!

point. . . . at are’derrved via-one

synt hesi s, syifihédiséd toprovid@Ridhoperforntdhcerlabficatiae Chaacteristicer
degradati on/ deconstructive processes from gaseous carbon-containing
conpounds, [03Mr 0Q¢n-CRRVALIGNA] oF UIRBHVEIRiom Basé sicREMasS ollS wiielilgithek s
such as hydrogen, carbon di oxi de, carbon nonoxi de, water, nethane, ethane,

et hyl ene, ~form thechase ail insavhichisvaddeshibe aboypescribed amtéfoaput y| enes, and

butynes. G L,.pbasg.stock d/ or.base.oils 0Th .eri al hricating
Vi'svos ty PO iR R B of SR RAIELLR phon bRHIE S o
waxy synt hipstheeoheedy STPF Rage cohéiitutey! the dIRRRE MURPitskelr, inethderon ¢ Mprer
gaseous carbon-cont ai ni ng conpounds, hydrogen-contai ni ng conpounds and/ or

el ement s abasestack(s)kase ails dedeed fropk prg onmpreGasate=Liquids (GilRg| ude oil s

boiling in_the.lube oil boiling range sepatated/fractiqn fr

synt hegi ze'® ﬁf_al?nﬁ"@? ra?sswgha%%élg qrg'pmé%f)g’gw/@a s¥ ?\yﬁgﬁggﬂ’eﬁ?ﬁ/—
subsequent ¢atalyiel (@AHAR sbPveht] dERhxdPBadR! SW6EIS) ANd/ok BAsYBilS Getie@iffddgr OF
both of the well-known catalytic dewaxi ng process, or solvent dewaxing
process, tuatpraldvareor waxydeeds, shineral anddyr non-punerap oilwaxy feadrtecksed wax

i soner at es onprisin for,exanpl e, hydrode d,.or dt oi sQneri.zed/ cat
(and/ or soﬁ“?g'rﬁrg)pﬂ@\ﬁ'%gﬁs gvhl%b%?%%%éQWﬂV§€3f°ﬁ B%W?H’ﬁ (?Fﬁ‘g’é’\ﬁa?ésdgy or
hydr oi somedgivést deswaxingyl/ mturaPWares,)andoxaxy dtocks alich a5 grsS 6ils (Waxy fa@ser i al

(i.e., hydrocarbons, waxy hydrocarbons, waxes and possi bl e anal ogous

oxygenat eshydrperackenbptitomsdwaey wailinate.dy drgenagkatenthermad coackatesnar other

sol vent) dewaxed F-T hydrocarbon or..hydr odewaxed or .hydrai soner.i zed/ cat
Cor "ol verbyerh el e AR paOTwelbil HeshBANERF mirilt S AP TR o
(and/ or son¥giMals AREMRIfToMNESR i gl tactRREST shle BilXand Afixturd 6PSuchlbdskl M
base stock(s) and/or base oil(s) derived from GIL materials, especially,
hydr odevaxsecksoand{ptibaseseder i zed/ cat (and/ or sol vent) dewaxed F-T materi al

derived base stock(s) and/or base oil(s), and ot her hydrodewaxed, or
hydr oi somej038¢d/ At usedritbremn, thd fodluwingaevare Have thedindicated hreaaimgsock( s)

and/ or bas il ( re characterized typically as _ having kinenatjc
Vi'scosi ti & giwwé)ocﬁxs‘fr%@mnasw ma ayieia bish Bows Pg,tywehzsram y

from about 3 Wrﬁy‘r - @r r@ﬁltpy: tﬁﬁ:”inaﬁl 5 nun2/s
to about 30 t%&%?gggggtgﬁgﬁ ie gy aeéTLE"%ggé S ocr:i eri vgﬁéethe

hydr odewaxi ndram dboiit d5SSCrter252QY, and lcahsisting prédomamntlyrdf phraffiiiog) of F-T
wax, which has a _k'anemati c viscosity of about 4 nun2/s at 100C and a
viscosity i ndB3tegaisibout 130 or greater. The GTL fluid and/or hydrodewaxed
and/ or hydoi £ 7:od Vi fmg# e rived fluid,
-15- pref ﬁ)abl ‘ﬁﬁgl lﬁé}%éhlé‘nﬁa e agérdﬁg%%gg}t%(ﬁg’dl I ugsnetm(??%?d in the
present i nvenParmaffiheesthhtermlk maynatiudedimecao alkanes,dsranehedi8iRanes (ibe- r ange of

about 1.2 to 4.5 /s, preferably abouf. 1.7 to 3.0 /s re preferably
about 1.9 to P28 ;gyclpﬁﬁ(ﬁ’er:a&%l?ma > (RAR-FBR NG P "F’é‘gs’ and
hydr odewaxi ngpCachb§dyQidhlkanes Process using a single hydrodewaxing

catal yst. Reference hgrel nto Kinematic viscosity refers to a measurenent

made by AS)M fhetdroprdeédsing’™: a refining process in which a feedstock is heated with

hydrogen at high temperature and under pressure, commonly in the presence



[042] G| base stock(s) and/or base oil(s) derived from GIL materi al s,
especi al | y hydrodewaxed, or hydroi sonerized/cat (and/or solvent) dewaxed
F- T mat erwal2oedaessed base stock(s) and/ or base oil (s), @&oW/uskéve014887

hydr odewaxed, or hydroi soneri zedkat (and/or solvent) dewaxed wax-derived
base stock(s) and/or base oil(s), which can be used as base stock and/or
base oil conponents of this invention are further characterized typically
as having pour points of about -5C or | ower, preferably about -10C or

| ower, nore preferably about -15C or |ower, still nore preferably about
-20C or |ower, and under sonme conditiong may have advantageous pour points
of about -25C or |lower, with useful pour points of about -30C to about -40C
or lower. If necessary, a separatge dewaxin

t b ti t
achi eve the deks catalystifo fs8aye a‘ﬁé?%?mpﬁéﬂggfﬁrﬁé cﬁgﬁﬁgﬁgfg gr to
nmeasur ement ”Blgﬁlg% aﬁtﬂg&g@gﬁ,?g&%&m | ar automated versions. 10431 The GIL

base stock(s) or "base ol rived fromGIL naterials, especially

hydr odewaxd)d dhiydrpteatingtea icatatytiahydrmpehatiors prowess thaleoaxerds Bilfout er i al
derived base stock(s) and/or base oil(s), and ohhgr SLt?Ch wax- derived base
stock(s) and/®d/prBHTegen-eontgining hydrpoazbensaate Rydracarbon,pradughs Wit 4 so
characterized_tyn] E j i [Mals ' ter,

ot of or abl y 1ot sbed Sule /P hicdect] SiREht KnaRHEG eRertd: HYardfeA

Addi tional | y, sillfide@nd#Airammioni (fespectivelyrusdsyprodactsj simiatly, oxygen of t hese
base stocks and/or _base oil(s) may be Bref erably 130 or greatér, nor e .
preferably 13eonspininghydrocazsbenssanalse be rpduses iqhxdroearbgps gnd Walet: For

| e, L& d i | 3 ! : i
materi al s O ercidyf Wehidngals Shub@RfoRl hilviciodtel I it |
a viscosity ipaaffins (Wak) and/er eakye hydredabens; esg.hslightly brancheddso-t y i ndex

refer to ASTM net hod D2270. [044] In_addition, the GM base st(?ck(g%mand/or
base oil (s) aP&afijns.@ae conyerisd by sracking/fagmentaisgninto loweg molecilat gy

Combi nat i on w I RGRCE Ry BN th¢ Tl Oy PAOA0CENRBPapRK br B B has

(i.e., cycl oph¢ dédired prodiicepbut poimtich conbi nations varies with the catalyst
and tenper at ure used. Further, GV base stock(s) and/or base oil(s)
typi cal | y Daveésoleent dewaxing 7@ prosesswvhersbyway by physicabnesmoyed ér@m gihni ng

| ess than aboyt t.ypl SR g@sﬂq 0: ach of
t hese el erren'?gy u%%g?ggilk?;k%éﬂ%{tg}rta%%@ﬁwcﬁéﬁ%%@t no%b \ E§§éh§{fggﬂ% g‘{ax:nd/ or

base oil (s) owhith€sh thentterehysied fonethiezsil;i on/ i sodewaxi ng of F-T material,
especially F-T wax, is essentially ni|. [0451 In a preferred enbodi nment,

the GTL ba®e ‘Shyshrisomerizgtion” &asbomqr(@}i[oea;ngrqa%x%m%ﬁmm whigheri al s
e = ; | P : .
bount o of oy RSB i ARG Sitabfly R isklzrAftin i ediv iR

typically conpy réfrdtientdrtfisemetzsiominto biaichedruri mbredbrapehed éso-t han 60 wt %

non-cyclic isoparaffnms, preferably greater than 80 wt % non-cyclijc
i sopar af f i ns, Pamsflang(the dsomerptgyfrom &ich # proawss pessiblyreapiing ajsubsequent s

and nost pref I 9 - lg G qi 1

Usef ul COrrpOSﬁ(fiﬁﬁéﬂ%\?&%&f@g&%ﬂ#@&F@{ﬁ%ﬁﬁ;\ﬁ%&%@é 00|i{ 2?? H @afég’é\%axed or
hydr oi soner i zeflhast! oil )ty the desiryd produbtepesegoint); mat eri al derived base
stock(s), and wax-derived hydrodewaxed, or hgggoi soneri zed/ cat (and/or

sol vent ) dbwaskydresmeking: g satalydicaprogess imvhich hydrpgenationacsompamsst es,
ited i . . X =989 -0 9 f
exanple. [ 0arReridlRlodiSmafiol S nydfocdibOs  cofiiig eavite | | 0L\

whi ch are al spydréchriong in@ ligiter hpdiotatbonsy entonvertingarpmatits andtorf | ui ds of
| ubri cating viscosi f@éﬁderi ved from hydrodewaxed, or hydroisonerized/ cat

(and/ or sol vesygloparatfinsi(naphthenes)inty nosegyslischranehedparafians.oi | |
cuch a5 o} orPISRRTES: SR, RODEWARINGE GFCREnS by IASBUTER! 0o

such as ond or ack wax, oCr acker
bott ons, hydr Bgré® Mobiktbiptrhten) aeeny sdlestivecsatalytic process which in a

single step or by use of a single catalyst or catalyst mixture effects

conversion of wax by isomerization/rearrangement of the n-paraffins and



hyrocrackates, thermal crackates, foots oil, wax fromcoal |iquefaction or
fromshale oil, or other suitable mneral oil, non-mneral oil,

non- pet r oveuems/mesonat ur al source derived waxy nateri al spciriuse@/oo8br anched
hydr ocar byl conpounds with carbon nunber of about 20 or greater, preferably
about 30 or greater, and m xtures of such isonerate/isodewaxate base
stock(s) and/or base oil(s). [48] Slack wax is the wax recovered from any
waxy hydrocarbon oil including synthetic oil such as F-T waxy oil or
petrol eum oils by solvent or autorefrigerative dewaxi ng. Sol vent dewaxi ng
enpl oys chilled solvent such as methyl_gthyl ketone (MEK), nethyl isobutyl
ket one (MLBK), m xtures of MEK/ MLBK, m Xtures of 1VLEK and tol uene, while
autorefrigerative dewaxin enpl%%s pressurized, |iquefied | ow hoi

. l i ng
hydr ocar bons sighHydwrapeheshisoparaftins inte morejugavilyhranghsd isop scler r om

synt heti c wax il s such as F-T waxy oll wll usual ze r il
sul fur and/ orr\éﬁlﬁflpgégﬂagﬁm% gy ?‘rﬁ?ﬂﬁ\'weccé)ﬁ%é .9Lél %g%&véxd’(r %s esﬂécur ed
from petr ol euawirifig stép/to-mebedhe dedirbd pradistt Hdut paéit; cont ai ni ng conpounds.
Such het er oat om conpounds nust be renoved by hydrotreati n%g( and not

hydr ocr ack) nche tersns Shydsoisgmeratsy, flisomsuatell] Teatalyticidsnwvaxafss) andd

hydr odeni t roggnation (H S S,.,L 0 _awoi d subs I . jvation
of "t he-hydr o J9REedBeER dlts S tie profiiet ARETERRY iné RsBOR O pREASHeR o,
base oil and/‘g{legy&hgpkﬂm)g%@ifm&y idieatedand/ or base oil and/or wax

i sonerate base stock and/or base oil as used herein and in the clains is to

be under stk)od‘base staskZds aginglaioil secured fram a single feed\atpek sourcg@ndand/ or
base oil and/or. of x-deri,ved hydrodewaxed hydr oi s ized/ cat (and/or
sol vent) devva%?i’be%ﬁ ogﬁwegﬁﬂ?%rc’mﬁa% ¢ clmgsméggggrpgagﬁﬁl&?he product i on
process, m Xighegficationyo or nore GIL base stock and/or base oil fractions
and/ or wax-derived hydrodewaxed, or hydroi sonerized/ cat (and/or solvent)
dewaxed bd}e ‘hasc kil nomprisdasns orimore basei soek(Shs wel | as ni xtures of one
or two or nore low viscosity G| base stock and/or base oil fraction(s)
and/ or wax{08¢y i vERusht reanvityelioisomekizdtioncatalytic) desaixifgihiy/ usedsol vent )
dewaxed base stock and/or base ojl fraction(s) with one, two Qr nore higher

Xi 3 cozI i ty referte ﬁg@l%ﬁ%_ﬁko“&ﬁ&%‘ﬂh%sl@v@i the FPH!!%P%G?P"%%?%"WQE GeFmg E
and or  badaraftits ARG BRY Y HESABins O KabfarpBinenbidor xRt h, BARFBREF L

exhi bi ts drindtdesoparaffiins féljowed by (1) bstabfticy dseaxing @oirtduce theganourtS1] | n
a preferred enbodi ment, the GIL naterial, from whicf the GIL base stock(s)
and/ or bas¥ agy|resijuakn-pagatfins; arsdightly hranchedssp-paraftins presentipdhe car bons,
waxy hydr . - t L QRES icially
used for 35%@%@2?9?@‘%‘%8%@%‘%‘?‘%‘%@éﬂéaﬁ%‘???é’n an‘zg E@ﬁfl&gtu ar E/ one
enpl Oéi ng iﬁomﬁ-i'z"atﬁaf a:lxds'lt:r)cwled:k ti v d:malgrlticaiewh fanihg ofghaisbnmrﬁmnerttduge "
provi de a high Schultz-F| or inetic alpha for prodycing or esirabl e
hi gher nolthe BreduchPOYFR POHEY ZW?‘P%%I.W mp(ﬁﬂﬁlt%%&%‘%bé%‘qﬁiﬂ‘fe‘ﬂo‘ﬁ‘&ﬁﬁ to those
skilled i ne. . L IS gas
corpr i si ndeeliidH the hgtess dBslibad ihyOs 15 & BReaton ToRUHTES

hydr ocar baabvent depaging €dtl a/ combitiatiohyolrsolven desvaxige and catalytic o of t he
hydrogen to the carbon nonoxide may Qhroadly. range from ?lgeoﬁlts 0.5 to 4, but

is more tydsvaxing) whiok ?ff?ﬁéme@aﬂ'@é“?ﬁ SEPFIIQBRWEX ﬁ% 'B?‘@F"erabl y
from abou%o%\%ﬁ}rg%g?%tgeﬁgpgﬁgwér gwn, F-T synthesis processes include

processes In inthe formof a fixed bed, a fluidized
bed or as ur of cat gl yst rti.cl.es in.a.hydrocarbon sl urry.liquid.
The st of oHPARk: P LomaEeidls HEF pfériatE b aid af WV VIEBRS PEorE Shipes
there are J@MbinA@és RSB matot Fear S crhiRNaRd/ok AeghtidatiBh/decohsii&ivs t hose
skilled in the art know. In cobalt slurry hydrocar on synthesis process the

f eed nol e pracéssenfronhgas@ussadon-contajsiing companods, Rydrogen-Teataipmghesi s gas
- 19 - conprising a mxture of H2.a i s pubbled up into the bottom of
the slurry °§mf‘¥“§§c%%ﬁ_°{%°'ﬂ? éggqugto%?sts”gﬁﬁg?qﬁ&ge& §a10op diOK|dE, ;'

cat al yst idarBdimdvnekide, hirdtet, indthaf®dhdrie) Bthydéhe Gcktidedd) prépand)y dr ocar bons,
a portion of which are liquid at the reaction conditions and which conprise

t he hydr oqaobylene] propynk; butade, butylenes, and butynes. GTL base stocks and/or
base oils are GTL materials of lubricating viscosity that are generally derived




The synt hesized hydrocarbon liquid is separated fromthe catal yst particles
as filtrate by neans such as filtration, although other separation neans
such as cwotisfoeg®ti on can be used. Sone of the synt hesipzeaskgodnosar bons
pass out the top of the hydrocarbon synthesis reactor as vapor, along with
unreacted synthesis gas and ot her gaseous reaction products. Sonme of these
over head hydrocarbon vapors are typically condensed to |iquid and conbi ned
with the hydrocarbon liquid filtrate. Thus, the initial boiling point of
the filtrate may vary dependi ng on whether or not sone of the condensed
hydr ocar bon vapors have been conbined w4h it. Slurry hydrocarbon synthesis
process conditions vary sonmewhat depending on the catal yst and desired

products. Typical conditions effective to form.hydrocarbons,c rising

nost |y CSﬁ%rWPﬁ?beB%gt%,r eRYMPLS AKXy SXHH“'&V&I“B%&%PW&PB@ tﬂﬁf fins, in a
slurry hy . im sk SR oY, QRIS si ng a
supportedqégﬁlgﬁﬁggg%lg%g%fdlﬁﬁc %g,%,%?or e%%g%@ggﬁﬁgagrﬁm es, SIpressures
and hour | yhydh6gérP-86ataising Conipesunids andéor elegents asf feedstabksit GIIObEOF, 80- 600

psi and 100-40, 000 Wir/V, expressed as_ standard vol unes qf. the gaseous CO
and H2 ni steek(s) aml/or baseilsd inglude Oﬂélb"\‘/]m&lﬁbg\?fl“gﬁtoéll R@Il,ngrfé% ctively.

The term"Cs," | { ..t t ] ogyhunber
of gr ot er PR S48l Bty Il Bled GTIMRIRIPAT & Kk ButApltoRy e
has to be disgR&idn af Substgugndy sabjecrsdnesa final wdx procesaingmstep wiieh isio not
inply that hydrocarbons having the limt values of the carbon nunber range
have to beithesospoth of thewellknawn safabdic dewdanginiossss, oL ange i s

Conduct ea drivRE BRFePIBlube RS CHEGEERC NSRRI AR SIMEREL | o

occurs andyaRisdniérated] abmyprisirg) fopex@hple, bgdraiemaxedpgact i on occurring
during the hydrocarbon synthesis. is also preferred to oaguct t he

reﬁ_cti on plSOMYMMQP@VEBQWQ!@SBﬂWS‘@Q waxy, hydrqcgrlons,
achi eve a;}x)girgpgvgg%ecgog?%&sgm% "zeafc?\E irtd by s&%ﬁﬁ??ﬂa&g& P?&Ei)cgg re

pr ef er abl ” SO as 10 syn Ze nore nor e sirable

hi gher ol Bepséti (Pelakhateriat (ios ahpdivearbioriss waay Hydeocarbons; weakesrand sl urry
process using _a catalyst containing a catalytic, cobalt conmponent. Those

kil ed | _rplqsnibliaatm!oe@uﬁpmgew?sii prederablyrbydrodenvaxedngr + z- Fi ory kinetic
one or_mort epehR Rl (4O (LIRS e ¥ IR S, 0 BT

is pref er nadirb8éakeE of By ddoisomenzed/taq o s6hkat) devadx@dy F- T wangspnent . I n
one enbodi ment the catalyst conprises catalytically effective anpunts of Co
and one orhydspdewaxeth orfhydreisomerizedfeat (and/px S,Olt’ﬁmg/gc%eﬂémﬂ‘eﬁl@di tabl e

i norgani c s%%?ort nat er i ﬁ'lf:ﬁ" ‘?feferabl y one which conprises one or nore
refractoryW Sa T TYXGEES &erred supports for Co containing catal ysts

nownand AR Ls: O base sekish andr s SOk AprbeEgmBThamRieFaRty crampi o
in US Paéspeyg?l?'hﬂytg&ﬁe%édﬂoﬁ%’aé%mé}i%a}Rzﬁdfﬁr Q8lveR)2deitiaked PAD, 674.

[ 053] As se above, the waxy feed fromwhich the base stock(s) and/or
base oi | ( Shaiesiahderisted basgistoskés) aad/arrbase0ii($)e and bthenhyidredewaxsd, or

. o MAisomTEca Garliph s lvenhianan Wit ASRYed Base SBCRT apger 707
wax pref ergly ?iﬂ?ﬁa&%ﬂaﬁi&éﬂietﬂl&bﬁ&ﬂ@ £ohAing Rindifati@VBeositics 2P 10090 of SOF

and prefera continuausly boil’'s up’to an end point of at Igast 1050F. A

narr oner cisbmvabout Resach eto abaus S0emue’és; preficrat]y thom apoht3 somsfs toabouh. A
ortion of _the p-paraffi feed is nvepted to r Bpilin

Psopa_r affi-‘fﬁﬁ‘_‘ﬁﬁf’gmﬂﬁ P’#E‘}#ggﬁf’ﬂb? O‘Fﬁég’ﬁ@}s“&f”ﬁ%{,’f‘gg&e a@yaﬁ-gar affin
material t ﬁlliﬂe(FBY:aCSG er@JsE'sEb&@&EﬂéHWtﬁéHi&b_ at@akiig b9 i n the |ube

oi | range. cataly waxi ng 1s also practiced after

i somer i zathyadrbisontkriwstion{catalytie (of sdlvent dowexiagpof Eell avaxy avhichihiak aal so be
hydrocracked to | ower boiljn gt er ipal ri,ng the conventipnal .gatal ytic
dewaxi ng. MBREALC| visGasity f"é’%"é pmafs ‘itﬁz)oe V}Sﬁﬂmgbf'ﬁ%xo?f? %waxy
feed be ab HRO . ﬁpd&gg Qroede 7/ 014887 - 21 - [054]
When a boi ﬁ/(ﬁall ang%r(i S qﬁg?‘egu erei ngih? def rzr‘gaggﬁiﬁalmgwer and/ or upper

di sti | | at i oydrotsopeerided/aatalytid (and/oepalvent) dewaxedawak darivesd fldd, specifically
stated (for exanple, by specifying that the fraction boils continuously or
constitutes the entire range) the specification of a boiling range does not
require that any material at the specified limt has to be present, rather
it excludes material boiling outside that range. [0551 The waxy feed
preferably conprises the entire 650-750F+ fraction fornmed by the

hydr ocar bon synthesis process, having an initial cut point between 650F and

—— g p— & . o o - Y T T o S

Ou



WO 2008/ 002597PCT/ 1JS2007/ 014887 - 22 - tion) or to renove sul fur- and

ni trogen-cont ai ni ng conpounds whi ch woul d ot herw se deactivate the

hydr oi sorwoi2nesiioes»7or hydr odewaxi ng cat al yst used i n sulpsegqiseonr/osiseps. | f
F-T waxes are used, such prelimnary treatnent is not required because, as
I ndi cat ed above, such waxes have only trace anounts (less than about 10
ppm or nore typically less than about 5 ppmto nil) of sulfur or nitrogen
conpound content. However, sone hydrodewaxi ng catal yst fed F-T waxes nay
benefit from prehydrotreatnment for the renoval of oxygenates while others
may benefit from oxygenates treatnment._jkhe hydroi sonerization or

hydr odewaxi ng process may be conducted over a conbination of catalysts, or

over a single catalyst, Conversign tenperatures range from about 150C to

about _500@raferaly G ELetuids agitahle Apnpsesanine dibient ST indis RIsEentinv eI coss
may be op [ . . | flL¥/§ssur es
range fro%fagélggf kgl(s%ﬁ? Egé’gﬁ’gﬁg@)ﬁ?@@?ﬁghg?&ﬂ%ﬁ%g‘%ﬂp 6ﬁ?‘r512'3ﬁydr ég’ar bon

f eedst ock grbfedablgeibout 1cUt@3 0anm’a mpré proferbly abamgk.9ftochs amls. 10 to 3500
n.1.1.1 (56 to 19,660 SCF/ bbl) and the space, vel gcity of the feedstock
t ypi cal | y Brafegablyfthg wamgatment precess lilS“BS‘J‘,OdﬁW%SW“’& qut;1g a1 PFOCEES,.

[ 0571 Fol | .aw g&‘%‘w? bk O ' : L Lon,

t he hydroﬁl(r% (Y)Hcgggl eﬁgg or ﬁ%ggﬁyggcﬁ%gggggé%ﬂg?gﬂgﬁ% tlgtnﬁrlésc??ﬁywaxy
f eeds may refees da aedsnfermentimdde by ASTM hiwhod Deld$er i zat i on cat al yst, such
as a | ube hydrocracking (LHDC) catal ysts, for exanple catal ysts containing

Co, Mo, Nio4dy MITIChase SBR@RY hA&/o? BaROBIIES) dRrived fPOH G TR, mtekialsd.
silical/alumna, or a crystalline hydrocracking/ hydroi soneri zati on catal yst,

pr ef er abl yespediaely ihyideodewaxed; or hydfdjodetized/catofand/orasol vent) dewayed E-End

f .h ki nq, ' hydr,oi 4 GIL
Tt or ol  Mftaral demige Razenoske) pRdREBase . and binet BMROSSIATF bea,
for exa”pllﬁ%drgfg Heﬁzeﬁ)?a% i%lﬁgﬁtb .\?01833@) @R Wraxéd WH-drived bast stdeR(s) and/o2: 177;

4,921, 594; , 382, :
base 0il(s), which can be used as base stock and/or base oil components of this

invention are further characterized typically as having pour points of about -5°C
or lower, preferably about -10°C or lower, more preferably about -15°C or
lower, still more preferably about -20°C or lower, and under some conditions
may have advantageous pour points of about -25°C or lower, with useful pour
points of about -30°C to about -40°C or lower. If necessary, a separate
dewaxing step may be practiced to achieve the desired pour point. References
herein to pour point refer to measurement made by ASTM D97 and similar

automated versions.

[043] The GTL base stock(s) and/or base oil(s) derived from GTL materials,
especially hydrodewaxed or hydroisomerized/cat (and/or solvent) dewaxed F-T
material derived base stock(s) and/or base 0il(s), and other such wax-derived
base stock(s) and/or base oil(s) which can be used in this invention are also
characterized typically as having viscosity indices of 80 or greater, preferably
100 or greater, and more preferably 120 or greater. Additionally, in certain
particular instances, the viscosiiy index of these base stocks and/or base 0il(s)
may be preferably 130 or greater, more preferably 135 or greater, and even more
preferably 140 or greater. For example, GTL base stock(s) and/or base oil(s)

that derive from GTL materials preferably F-T materials especially F-T wax



5,182, 248; 5,290, 426; 5, 580, 442; 5,976, 351; 5,935,417, 5,885, 438;
5, 965, 475; 6, 190, 532; 6, 375, 830; 6, 332,974; 6,103, 099; 6, 025, 305;
WO 2008/002597 PCT/US2007/014887

-16 -

generally have a viscosity index of 130 or greater. References herein to

viscosity index refer to ASTM method D2270.

[044] In addition, the GTL base stock(s) and/or base oil(s) are typically highly
paraffinic (>90% saturates), and may contain mixtures of monocycloparaffins
and multicycloparaffins in combination with non-cyclic isoparaffins. The ratio
of the naphthenic (i.e., cycloparaffin) content in such combinations varies with
the catalyst and temperature used. Further, GTL base stock(s) and/or base oil(s)
typically have very low sulfur and nitrogen content, generally containing less
than about 10 ppm, and more typically less than about 5 ppm of each of these
elements. The sulfur and nitrogen content of GTL base stock(s) and/or base
oil(s) obtained by the hydroisomerization/isodewaxing of F-T material,

especially F-T wax, is essentially nil.

[045] In a preferred embodiment, the GTL base stock(s) and/or base oil(s)
comprises paraffinic materials that consist predominantly of non-cyclic
isoparaffins and only minor amounts of cycloparaffins. These GTL base
stock(s) and/or base o0il(s) typically comprise paraffinic materials that consist of
greater than 60 wt% non-cyclic isoparaffins, preferably greater than 80 wt%
non-cyclic isoparaffins, more preferably greater than 85 wt% non-cyclic

isoparaffins, and most preferably greater than 90 wt% non-cyclic isoparaffins.

[046] Useful compositions of GTL base stock(s) and/or base o0il(s),
hydrodewaxed or hydroisomerized/cat (and/or solvent) dewaxed F-T material
derived base stock(s), and wax-derived hydrodewaxed, or hydroisomerized/cat
(and/or solvent) dewaxed base stock(s), such as wax isomerates or
hydrodewaxates, are recited in U.S. Pat. Nos. 6,080,301; 6,090,989, and
6,165,949 for example.

[047] Base stock(s) and/or base 0il(s) derived from waxy feeds, which are also
suitable for use in this invention, are paraffinic fluids of lubricating viscosity

derived from hydrodewaxed, or hydroisomerized/cat (and/or solvent) dewaxed



6, 080, 301; 6, 096, 940; 6, 620, 312; - 23 - 6,676,827; 6,383,366; 6,475, 960;
5,059, 299; 5,977, 425; 5,935,416; 4,923,588; 5,158,671; and 4, 897,178; EP
0324528 (WBO)2008AM20332116 (Bl), EP 0532118 (Bl), EP 05378t%/UsSBiy/01487 0583836
(B2), EP 0666894 (B2), EP 0668342 (Bl1), EP 0776959 (A)), WD 97/031693 (Al),
WD 02/ 064710 (A2), WD 02/064711 (Al'), WD 02/070627 (A2), WD 02/070629 (Al),
WO 03/033320 (Al) as well as in British Patents 1,429,494; 1, 350, 257;

1, 440, 230; 1, 390, 359; WD 99/45085 and WO 99/20720. Particularly favorable
processes are described in European Patent Applications 464546 and 464547.
Processes using F-T wax feeds are descriped in U.S. Pat. Nos. 4,594, 172;
4,943,672; 6,046,940; 6,475,960; 6,103,099; 6,332,974; and 6, 375, 830. [059]
Hydr ocar bon conversion catal ysts useful in the conversion of the n-paraffin
waxy feedswaxk feasistaoks sfaninsral; oil,menswinsraheil; neprpetlous, SRR bon base
oil are zeglite catalyst 3 12,
75M 38, 7SOMIEE OTRHE Sy g?"‘%’%?? gﬁ?’fg%z%é’ﬁ e’%ﬂ)"é}@'\@‘?esbﬂa?‘g% at'a, “and
zeol i te al RBE hydrodtazkePBeHomS, obaron, rabinatésastuedivaxes) s are used in
conbination with Goup VIIlI netals, in particular palladium.or platinum
The G oup hyrperackatessthesmaberackatsspfooss eid, waxdremecoab binpetactign orfxem py

ti | . techni h i . h <) 0] I ,
conver si ortTBe BiiuondRAeE pulbiae siiperdl pif ORI erpL o ot DetBfuBT M taRR
Pt/ zeol i t eshpédérivedWakPYhalrialy, finkst 6r branthed hydfsvaebylConyslimizenith| n

anot her enbodi nent, the process of produci g’ﬁdt he lubricant oil bhase stocks
conpri ses daybionnumber iof abouh2Q o greaker Prefetably about 3@ o5 greater, a8 such as

Pt/ ZSM 35. | et anot her enbogdi ngnt over a

cat al yst  CBREPISiafeh dSomeP s Raxals bt Yol GEEngRE e oYY O 1
.o B e ot el b g S o, 0
two stages a as 87 I y be

obt ai ned. . - 48 -4 ; i, N 2l f the

G oup VI Ils';ta'rr%'?j é#é %%@g%é%gl\f‘ Afge%gﬁrﬁﬁg)é* %él;J?P e:}??é e. gs.?ygsl‘}siﬁ-)ppl atinum
on ZSM 48, autorefiigetnyideaesvuing z Soivent déwaking\empldysachilled koblentsudht &5 t he

need for any subsequent, separate dewaxj ng.step. A dewaxi st ep,
when needéﬂ?ﬂﬁﬂﬁﬂﬁa l@mﬂ&%mﬂylﬂ&ml gP‘%r&ﬁMV@H{es waxi ng,
catal ytic 'ﬂg{(o : ' Afses Srhi L agﬁq,@ A4if

hydr oi sonerate or hgn'géjgggggw*‘(rr%ﬂbon may le éﬁ/a%(eg,ér epecﬁgf ng %n t he

i ntended uaapllysipressabided Sliquefial lbiw boilimgdsyadrbearbions tsubh as pedpanesor
separated fromthe higher boiling material prior to the dewaxing. In

sol vent deW#&%g, the hydroi sonerate nay be contacted with chilled sol vents

such as acetone, nethyl ethyl ketone (MEK), nethyl isobutyl ketone (M RK),
mi xt ures dO4EK/ MRK wax(es) seanred froim yyighetic verxy eibsisudheas Frlewaxpdil ur t her

chilled to eci pjtate out the, hi.gher pour. point t.erial as a waxy solid
whi ch i's tKOhuslity Bave e an il iR and/ oL higragst poRE RIRECARPORICE T on i ch
is the rafddmaite S1dbie wax(ésyakoured fromigedtdidurhWils) laycbodthROsul fursitidaped
surface chillers to renove nore wax solids. Autorefrigerative dewaxin

usi ng | ow mitriogen cantaiingtrompolindsar$ushheterpatomsomppinds mustbedeseoved used
i n which the, hydroi sonerate i 1 xed wi t\h O.u.diguld propane, a |l east a
portion ofbb(mh-‘(%ﬁ?“ie?ﬁf‘gzgﬂ‘ia°hf‘¥3?i°8’%‘ﬂﬁ"?$)’ Bﬁiﬂg‘f’ﬁa@"‘ﬁ%gpgi sonerate to

preci pi t atiydrgledulfurisdion (HEDSFUnd ﬁy&ﬁm’éhﬁi’@gkr{ati@ﬁlq:mm 8bfakRaavolty
filtration,”~ menbrane separation or centrifugation. The solvent is then

stri pped cmbsequeritpoisoming/deactivation ofithe hydroisemerigation¢atadystr oduce t he
preferred base stocks useful in the present invention. Also well known is
catal yti c [@SOhxi The terim GITL baké stdekdihd/ardase ali band/or hpdtoeit waxate basgr ogen i n

t he presence of a suitable dewaxing catal yst at conditions effectiye to
| ower t he otk andioRbass ofl ped/Rrdver ommrralabase stagk and/of Bise pilgs dse

converts {i . . { ‘{‘p‘ff' b Ed 1105 i £n the
boi l'i ng rg}fgg{n ?@p lgxfthaéfrgﬁégxgégd @ggﬁa@san C %ﬁ%ﬁ%&%@gl ?grr%bt ’Z" ﬂgavi er
650- 750F- FGiTaskasetstodk anid¥ot base ait dndioe of aeax-derieéd hydrddesvaxiedant i onat ed

into two or nore base stocks, Separation of the |ower b iB!Ifi'J%%é)r{Eterial may

be acconplhysiretsomanzed/oat (3nd/ep sekventhdenprerhase siRg 8%- 750F+
material iat8ye g iRl E)?&I.Hﬁi%% pﬁ%ggﬁ,smixtures of two or more GTL base stock




- 25 - [062] Any dewaxing catalyst which will reduce the pour point of the
hydr oi sonerate and preferably those which provide a |large yield of |ube oil
base st ockofzo@motive hydroi sonerate may be used. These i rciram$eomshayse?

sel ective nol ecul ar sieves which, when conbined with at | east one catal ytic
met al component, have been denonstrated as useful for dewaxing petrol eum
oil fractions and include, for exanple, ferrierite, nordenite, ZSM5,

ZSM 11, ZSM 23, ZSM 35, ZSM 22 al so known as theta one or TON, and the

si | i coal um nophosphat es known as SAPO s. A dewaxi ng catal yst which has been
found to be unexpectedly particularly efgective conprises a noble netal,
preferably Pt, conposited with H nordenite. The dewaxi ng may be

acconplished with the_ catalyst in a fixed,, fluid or slurry bed. Typical
dewaxi ng 1 basg o1} frae %"W@Wéﬁa‘%‘?ﬂ‘éﬁq W‘il'ﬁge}"éﬁﬁ‘é Yt from about

400- 600F, e < i fandR1 G538 @91 SCF/ 13 for
fl owthrou r(lip{)iggct orgaggg@%l—ﬁep%cp§g&z-dlé&ﬁ%§§agég%’lé{/@frllz- 2. Oa.§ The dewaxi ng

i s typi calfractivmsgas el dsamidaasesrdf one omtveo dharord bowtvisaosity G ELdrasel y no

nore than 30 w % of the hydrojsonerate having an.initial bojling point in
the range %@WQDP%%OM@F‘P&&)@&S}‘W‘Q%' egweathyﬁr §WaXCh O i ng point.

0631 GTL . [ ﬁ@o .
Lydr oi sonmeri zgﬁﬁgﬁﬂ%g)rcag%cgé{ ?(ﬂggn ggmgr%gé ?{;’S aser Gs’z%sgc l% s) and/ or
base oi | ( Sfactivi(s) withenef two alr nioredtighércvistesinsGIL bakeasstoek)and/oebase

conventional APl Goup 11 and G.oup, Il 1 pase stock(s).and/ qr pase oil(s) ,
and so mayibfragien(s)apdior mdgwefgéxﬁr CHRXCHOY ﬁ@mommﬁff/%}n. Such GTL

base stoc ‘%]E?b i DRY/Ar Basbill ; i i pemati c

Vi scosi ti géﬁa’ﬁg@% a oﬁs%é%%&m%q% at i%ﬁb{}\hﬁgﬁ%&?yﬁr}b orsrg‘z:léfgﬁlE gon

commer ci aldunitstbgll blendasherein thechiend exhibiisekiientatici Wisoodityi withuptlieo about 15
m®2/s at 100C, and ¢o rcial Goup Ill base oils can have kinematic

vi scosi ti @goijsgachreg}}sgggqu.m/ s at 100C. The higher kinematic viscosity

range of GIL base stock(s) and/or base oil(s), conpared to the nore limted
ki nemat i c [053kosIn § prefegred smbgdiment,| thar(a'lfafe@isnal, fogm.which the (iTktbgsk ( s)

Wor b , . o oo . = ! '
2ad 1 onareskiel et BafORRD Mraueled is 06 #-1oh kI DL E b BRoGREoM, 1 O°
[64] | n tReaxy Bp@rdicatbomeivakl. A slhkiyes-Tosyrtliesio pesdesaingay B¢ beneficially

hydroi sonerate/ cat (or solvent) dewaxate base stock(s) and/or base oil(s),
m xtures osed fer symthesizingsthg dred fromm Q and fwydregan and pearticyarly,pBe t her eof ,

R e SR L L
| ubri cat i ngglp SChGRIIRIGH kinetic alfikl foPjRoiicifitRe lork RSRablbigheed deri ved
base stock(s) and/or base oil (s) derived fromGt materials and/or other

waxy feed evlagweightpareffine dThis proeessds alse well kmewrctonthiose skidledvint h
ot her basxﬁﬂg ck(s) and/or base oil(s) of mneral oil origin, natural oils
and/ or wt é‘ﬁht hetic base oils. The GIL base stock and/or base oil and/or

hydr od i i zed/ catal yti d/ or .sol t) d d
foed dori JEbasts & Bk eTnRRmmspotss sspiiesss S roraiaing *pPytEer Eock o)
and/ or bag@dO(§ katdiPtiéall EsriVetedYintel hy Bdearton @hdprefrdbR/ li@ide oi | (s)

obtained fromF-T waxy feéd, still nore preferably |, base stock(s)
and/ or badwdoodarbpns bThe meleirgtio o€ the hy dedgsnito te oarbon monoxide may

hydr oi i zation/catal yii d/ | vent ). d ing.of, F-T
Const ¢ o Droadnmanat o Sboed 3304, by i 0% hpteal Lamhis th ranes 9EfG8 o up
to 100 W %boliP0g 1 278a0!prefrably FOmiabolif@. 7023l AHes WellddnowWn, Il base

oil, the anount enployed being Iéft to thebgractl tioner in response to the
r equi r emeisysthekistprecesses dieJudée phodessestin whisghithg icatatyssfie in the foameofa ock( s)

and/ or ba il (s) derived from GIL, natexial nd/or fro xy_feeds are
char act er &e?@g l?féf ﬁa@?’ﬂbz qéedg?ﬁ ?fa?1|f_liu§ryp3€ ‘é’?%?fy ﬁfga%'cfpﬁfolgi atrq’%?\ég?d’ Mre
further chfipeliguideTheStdiehionsetit oleahtio Fora FLP\s9hthesisawat@omiid 2.8y f ur,
|l ow-to-nil nitrogen, lowto-nil aromatics, and are essentially water-white
i n col or. but there are many reasons for using other than a stoichiometric ratio as those

skilled in the art know. In cobalt slurry hydrocarbon synthesis process the feed

mole ratio of the H, to CO is typically about 2.1/1. The synthesis gas



- 27 - [67] A preferred GIL liquid hydrocarbon conposition is one
conprising paraffinic hydrocarbon conponents in which the extent of

br anchi ngyvoasosmea®ar ed by the percentage of nethyl hydr egens2qoBlo)4ssand t he
proximty of branching, as neasured by the percentage of recurring

met hyl ene carbons which are four or nore carbons renoved from an end group
or branch (CH2 > 4), are such that: (a) BlI-0.5(CH2 >4) >15; and (b)131+0.85
(CH2> 4) <45 as neasured over said |liquid hydrocarbon conposition as a
whole. [68] The preferred G| base stock and/or base oil can be further
characterized, if necessary, as having_|gss than 0.1 wt% aronatic

hydr ocar bons, | ess than 20 wppm ni trogen cont ai ni ng conpounds, |ess than 20
wppm sul fur contai ni ng conpounds, a pour point of |ess than -

8C,
pr ef er abl ycorepEsingamixtyoeof Haoangd: €Oy is bubbled yp infothe bottpp.ofitheslyerys  They

have a nonjinal boi.li oint of. 370C,. ef t han 10
hexyl or | PHGEPC rlgn@gggesﬁgfef&é %gg%g:(r‘?}'i'%g\geﬁg% g’ﬁ&'ﬁ%ﬁ"y%‘@é égg‘ tI%lz‘i"\e/se re than
16 nmet hyl hg@dadieendRionsQdfeutiveqs forf iy drddubons, a0partiontf whithaat diquidd by
a conbi nation of dynam c viscosity, as neasured by CCS at 40C, an

ki nemat i c atthe seactipn eanditiens ard) which pomprisp the bydrogarion HuryigHifda: Dy (at
-400) < 29 K\/, at. - : d @gg d/
bas e) oi | i@%%%%thg%%r gg? échzagggrglslqg{fn%rsleg F%ég%ﬁjr%%(glﬁer e o gﬁ%@?{%ﬁ&% et

paraf fins filipit@eyantdtbuch dshfiliratid, hkdhdu ebagparatibn eegdnsisnshak | east
90% of a m xture of branchesg‘paraffi ns, erein said branched paraffins are

par af fi ns ¢enirifiugationgandre used. Soma @fithe synthesizedhydracagbens passput the

I I [ f .ab 280 bout. 562 boj ling. 50F
o about 1980 e RycfrkdPhoR SSuh8-58meae yaort long WihitiiEeda SRS
al kyl bra PO PBRIQIN rei@idd poducts) Bormd G théde Gviriedd Ryddoeartoar af fi ns
is at |east about 3.  [70] In the above the Branching Index (Bl), Branching

Proxi nity Yapers arertypieglly condensed b liquishiend cerabjnegr withdhe hiyidrecarban f of | ows:

WD 2008/ 002597PCT/ 1J 07/014887, 3 - Branghi 88 Mz
Lo sol ut SRR belss i (€ 198, prlthe pothP BF M et By, vatfpperndi, o, of
usi ng 10% gpiwHetifiror nbt Sbfrelef th¥zondehstd hydrocadonopors Bavebedi r ef er ence.
CDC13 solvent gives a peak located at 7.28. Al spectra are obtained under

quant i t at i cambinediwitbis Skimphedrogachoacsypthesis progess genditionpypse del ay tine
oF 30 5 onBlfbebipnT ob HEc TR e PTG AE ROFRARHEN L °
10721 H at gfedtisRad Y KRiro8abons eoniPriving thdshly CQl g, (€8], TY$-Cago)

and preferably C,o. paraffins, in a slurry hydrocarbon synthesis process

employing a catalyst comprising a supported cobalt component include, for

example, temperatures, pressures and hourly gas space velocities in the range of

from about 320-850°F, 80-600 psi and 100-40,000 V/hr/V, expressed as standard

volumes of the gaseous CO and H, mixture (0°C, 1 atm) per hour per volume of

catalyst, respectively. The term “Cs,” is used herein to refer to hydrocarbons

with a carbon number of greater than 4, but does not imply that material with

carbon number 5 has to be present. Similarly other ranges quoted for carbon

number do not imply that hydrocarbons having the limit values of the carbon

number range have to be present, or that every carbon number in the quoted

range is present. It is preferred that the hydrocarbon synthesis reaction be

conducted under conditions in which limited or no water gas shift reaction

occurs and more preferably with no water gas shift reaction occurring during the

hydrocarbon synthesis. It is also preferred to conduct the reaction under



9.2-6.2 ppm hydrogens on aromatic rings; 6.2-4.0 ppm hydrogens on olefmc
carbon atons; 4.0-2.1 ppm benzylic hydrogens at the a-position to aromatic
rings; 2.webkoes/qpswparaffinic CH nethine hydrogens; 1.4pPCTAB200u438T af finic
CH2 met hyl ene hydrogens; 1.05-0.5 ppm paraffinic CH3 nethyl hydrogens.

[ 73] The branching index (BOis calculated as the ratio in percent of
nonbenzylic methyl hydrogens in the range of 0.5 to 1.05 ppm to the total
nonbenzylic aliphatic hydrogens in the range 01 0.5 to 2.1 ppm Branching
Proximty (CH2 > 4) [74] A 90.5 M#iz3CMWR single pulse and 135

Di stortionl ess Enhancenent by Pol arizat4ygon Transfer (DEPT) NVR spectra are
obt ai ned on a Brucker 360 MHzAMX spectroneter using 10% sol utions in CDCL3.

TMS is the internal chemcal shift reference. 31 sokﬁ\f/enb ives a triplet
| ocat ed atcopditionsferachieveqn alphaof at 16ast()-83, P’&B%?Xab ash s‘%@'&‘f MOrSr e

bt ai ned L . e : 4 i Lis).
pul ce el Sye LAY 1097, R Io G Rl o OF SRIRER: ARIRRle biher . hon”

spi n- | at t ifa6lecaladvaéighhhydroeatbons, This has been achiplved in ashaxpprasessf t he
sanpl e, 200 scans to ensure good. signal -to-noise ratigs, aFg TZ-16
proton dedtsing & ggtalyspooptrising® cata eobabiocompaswt. These s 1 3 5t om

types CH3,, CH2 d are. | | fd r T whi i ment .
W hei or B E MR B PR el Ce GeERIEEEEY RpaliEny while SUEERAST
equi val entrei@foff types ofRatilly sironsrise) for eximpleq oae oomiorerGraupeVidnoved from

an end group or branch (CH2 > 4). The types of _brar}che re det erm ned
based pri reatalytic saetalssuch@sdite MYic &0, By dndReolt 15 peelgpe }ﬁatctgﬂ?@??l&?t t he end

of the br (o] : yl on the
br anch. 1%&%‘%%%%21%%%%)% e&%é@%ht' ?ﬁe({ EEE‘ ﬁgdlgé%?éégggﬁﬁlﬁuni ts of
carbons, ajdinprised dmgdéﬂlﬁéffebﬁvélwmmsﬁf Cerandronel or more obRe; Riuf Fe, t hat
are | ocated at | east carbons froma,ternm nal carbon and 4 car botxégab\i\gy
ne

froma si ¥, diniZs, HEoUnMggndl@ enp spitablejpprganic supporh matetial, pre

the carbons_.in e FCl .are i FAd '#ﬁ{sa
strai ght i ‘Hh{cgrcrﬁrﬁ%??énse?r%& lfc')]r0 L# ?eoﬁrﬁcattgbfgltﬁc ) rret%g@eg%? oﬁd.lls ese
carbons agpe@o &sitdking S2tabystd compeise Tifaniy Particilbdy c didedal dftalystscarrdim
They are nmeasured as foll ows: . . L.
their preparation are known and illustrative, but nonlimiting examples may be
found, for example, in U.S. Pat. Nos. 4,568,663; 4,663,305; 4,542,122;

4,621,072 and 5,545,674.

[053] As set forth above, the waxy feed from which the base stock(s) and/or
base oil(s) is/are derived is a wax or waxy feed from mineral oil, non-mineral
oil, non-petroleum, or other natural source, especially slack wax, or GTL
material, preferably F-T material, referred to as F-T wax. F-T wax preferably
has an initial boiling point in the range of from 650-750°F and preferably
continuously boils up to an end point of at least 1050°F. A narrower cut waxy
feed may also be used during the hydroisomerization. A portion of the n-
paraffin waxy feed is converted to lower boiling isoparaffinic material. Hence,
there must be sufficient heavy n-paraffin material to yield an isoparaffin
containing isomerate boiling in the lube oil range. If catalytic dewaxing is also
practiced after isomerization/isodewaxing, some of the isomerate/isodewaxate
will also be hydrocracked to lower boiling material during the conventional
catalytic dewaxing. Hence, it is preferred that the end boiling point of the waxy

feed be above 1050°F (1050°F+).



a) calculate the average carbon nunber of the nolecules in the sanple which
I's acconplished with sufficient accuracy for lubricating oil materials by
si nply diwopdposgporsve nol ecul ar wei ght of the sanple oil PpgTAS2¢e4s8Dr Nul a
wei ght of CH2); b) divide the total carbon-13 integral area (chart

di visions or area counts) by the average carbon nunber fromstep a. to
obtain the integral area per carbon in the sanple; c¢) neasure the area
between 29.9 ppmand 29.6 ppmin the sanple; and d) divide by the integral
area per carbon fromstep b. to obtain FCl. [077] Branchi ng neasurenents
can be perfornmed using any Fourier Trangform NVR spectroneter. Preferably,
the nmeasurenents are perforned using a spectroneter having a magnet of 7.0T
or greater. In all cases, after verification by Mass Spectronetry, UV or an

NVR sur veyoshpt WIRsTP4 boilfii) RORE i¥Qu6tedIseoin it defineptnt Jowervind!dr wpper
limted to the saturated carbon region, about 0-8Q_ ppmvs.

(t et r aget distilatioetemsratare osed 69 sqmrats the mnbwmﬁﬁmeqigﬁwmed
2008/ 002597PCT/ 1JS2007/ 014887 chl oF of i ]
ool ses f ol doEEarRen 0F seaving el b AT bA Cortifiolet) By edrififius ohe

non- uni f ordRre e4kd)ithe Spécifichtion BF AtHYIliAe eantY doeswin reqiiee tidtfangur i ng a 10
sec delay prior to'the excitation pulse and on during acquisition. Total

exper i mentmatenia at thegepecifieshlimit 186 toi bapresentrrathervexghideampatsdgliences were
carried OLGCHialccor di.ag t(% literature descriptions with m nor deviations
descri bed 9oillpgQuBIAe that SANgS. \ker operating manuals. [78] DEPT is

Di storti onl Enh t by Polarization T . o t sh
quat or nar 118831 TreRpEmRAEFed AEETR Ry ForRRas b Rar 6700 E AR bonded o
protons. %ﬁ;ea%@%\g@d:ﬁh&%?ggwi%ro%ﬁ?h&%gmimlﬁwiﬂﬁmeﬁnd

CH2 180 degrees phase PT is Attached Proton Test. It allows
al | car bor6S0°b dmel 25GAF, détatmirfed®y thedpraefitianer ansl an emd pgint: preferably and CH2

refi
d . Th ful i hat b t hyl Ld h
2 o r espotaveg OBl Br dcieramet by e catalval e piodestianaricd eppploxEd e Chi T
and phase. qr%@ﬁti@ﬁéf“fb‘?itﬂ&sﬁ{tﬂ&ﬁ&.t IS%iSh Hacknl P& fefefredt6 HORLiATR1680- by C 13

NVR usi ng e assunption in the calculations that the entire sanple is

i sopar af f i TBOPF+Qeacténis”0By aortrasy) “66048502F fraqinaf refess ty a Eactiopavidhi f i ns,
whi ch may be present in_ the oil sanples in varying arm%gts. ng o

cycl opar afdn waspesifiedhinitial ¢ut pointand an and ppintsomsyhereibstvrer 85K and oscopy

HVES) . 79 o / L1 Qﬂs(‘#? or
Elydrz)i so%ef#ozgg}-\é%ﬁ'gfg?&sg%%&?ﬁ gé\%eggag%ﬁg%hggezgagﬁ%gg?ég%n oer? (fse
oi | (s), fosntirsdradtion preparedayadisdliationyd otharaepatation/ teehmiiques.c The velxyr
sol vent) dewaxed waxy synthesized hydrocarbon, e.g., Fischer-Tropsch waxy
hydr ocar bofieed adse typikatlysgomprises meke thag; 90°4) gener ﬂY MG @?é/bag& fur and

anur act ur FEARY motd fish A it BeaTER RO Bohf Pt SEWRRAGRE popna
i ncr easi NgpataffaeiCR hab WefRgible anfbunphesilfurmditrogeh fcompuntdsi(e.gf deseet

ever increasingly restrictive environnental regulations.. Such of known
as | ow SAAbanil wppmoef each)) yithlessthan 2000 wppm RIe egaﬁh’ leps &W&Lhﬁges,

| nherent | YwppiCand nidte preferably less than 500 wppm of oxygen, in the form of

oxygenates. Waxy feeds having these properties and useful in the process of the

invention have been made using a slurry F-T process with a catalyst having a

catalytic cobalt component, as previously indicated.

[056] The process of making the lubricant oil base stocks from waxy stocks,
e.g., slack wax or F-T wax, may be characterized as an isomerization process. If
slack waxes are used as the feed, they may need to be subjected to a preliminary
hydrotreating step under conditions already well known to those skilled in the art

to reduce (to levels that would effectively avoid catalyst poisoning or deactiva-



of low or zero initial sulfur and phosphorus content. Such oils when used
as base oils can be fornulated with additives. Even if the additive or

addi ti veswonodsudesd7i n the formnul ati on contain sul fur an#CorSpivaepdssT us t he
resulting formulated lubricating oils will be Iower or |ow SAPS oils as
conpared to lubricating oils fornul ated using conventional mneral oil base
stock(s) and/or base oil(s). [80] For exanple, |ow SAPS fornul ated oils
for vehicle engines (both spark ignited and conpression ignited) will have
a sulfur content of 0.7 Mt% or less, preferably 0.6 wt% or |ess, nore
preferably 0.5 wt%or |ess, nost preferghbly 0.4 wt% or Iess, an ash content
of 1.2 wt% or less, preferably 0.8 wt% or |less, nore preferably 0.4 wt % or
| ess, and a phosphorus content of_ 0.18%or |ess, preferably 0.1 vl\%% or

| ess, nor digmairdpabmpve sudfurt apdpitragea-copiaining epmpYNgs O‘f‘éﬁh WRSr | ess,

d i tain inst -ef erably 0 0 b
ant f oam et deprins S ATeBiRriaRAon Ehy otk Rt aalyii bacl i, D200
or nore ofgRQyqHtistePRMIPG-RIeHicS/a8€ HOIBUCE prelimingdy trcaesiehyistiot | ndustry

to solve/treat foam problens in lubricating oil formulation conpositions.
Such nmt errequired ppcausel gs indicatkd abave. sich waxssi haveonly tase amoymis (leghge of

bout 350 120, 0 2/ i gher,. " i "
Seg:]gnat e g’é&ﬁﬁ%gﬂm‘hé{% 'ﬁéﬁ%fcg‘i]?'&g%é%%@g%pﬁg? gg?rgzsalﬁﬁggr be used
to desi gnafifroge LORGPVUND doMéntC HOWESES sdmRTydbdéwhringaatalgstyfeddd T f or med.

In, practice, these terns are used interchangeably in the industry. .
Ant i f oani nyaxegeomay benefitbiom prehydrotreatment for the remavabré oxyeenates Waxikei cone

it |l 't aj | at.e. -
ol ynot hadBpeennay Bers b GEF bRLer Rl rifient o HR T BPmeditionor, |\ ¢
i nventi Odi}%ﬂrag@wgﬂfngaﬁr%céﬁt mh{ el dhitteddbvedia@smbinatioprofratd¥nor f | ui ds

and silicorie pol yners 'such as w Corning DCF 200 (respective viscosities
at 25C of ®@ErecdnglencatalystdConversion temperatyrestange dpm about k8710 Uni on

bi de UC,L45, | at t g | utd 4 izol L
580D, The A HOBSE R BrsRsies St i aboll 00 800 eE! rf frdodit 1 2
about 0. Oﬁnh?gg%ﬂ@r%edﬂﬂ hée pAdRkic@OPHYdidgn)\ald h9dripeutpatfiaMpr¥saires he t ot al

wei ght of de mant - di | uent " conposi tion. The sol ution nmust be clear and

bri ght. Thange fiorhiabpub60@ ke 6800 kRaafheatiocfihydsapen 1 thenhydrogahess e g

i sual | | i ght . th f _"fish " i

ot fecti yerdeedstpek thydotnsihintdotcraP RIEUS okt BORFE80u0 1OREI0G o (i e
(e.g., 3 Wﬂ#.”s(bﬂéil@%a%@%&l%ﬁh tﬁ@ﬁad@&é]@éﬁﬁy oP it Redstoek Aypivhil92 and

the Gearbox foamair release test. [8 It has unexpectedly been

di scover ecranges from abouti @ 1 20 @OJ:HBWI po ¥d.htel 10 LHSV.

hydr oi soneri zedkat al ytic (and/ or solvent) dewaxed waxy feed fluid boiling
bet ween alj@®57] 30Followibg any hededhpddenitpogeinatiohlor Hyslrodesulfisizatios20 t o

734F (160 to ,390C), nost preferapbly between out 320 to 700 160 to 3710
are eff ect‘i’ﬁé‘)’dlif‘l)ﬂfé}??s*!‘& H%‘; ?‘B’r[BF REOFRLLAN ?gﬁa%sfstg?%%frgma%ﬂﬁ‘%m

agent / def = 'Igﬁqﬁ ' inEMhvdrofs orEiaR B&O
base oi l sq’%ggig %%aq)b%l I ngﬁg’ n%%ﬁ%rﬂéﬁéﬁygmﬁr ange air?geéeaﬁlgg?? ?ﬁ% t he
subst ant i ad lubeslydroceacking (LLIADA) catadiysts] for(cxample egtalydycentainingd39, 0%

sul fur) failed as di]luents, producing solutigns.whi c]h were hazy.and

exhi bi t ed Mos Nig¥, Maa §i, O OKieSUPPRES; ¢-8-»jalurping, §iljea, Silis, RIS for
the (JUL fLluidt i, qd ' | S Ab iti¢ient oi |
for anti foéa% %(}1%% Eyﬁled g@nkg%%y HH?%%T%H%&O}?M T iyt?i{’ aﬁ{# %ﬁ%?ggdéwaxed
and/ or hydeasalystreri zed/ catal ytic (and/or solvent) dewaxed waxy feed fluid
suitable for use in the present invention are non-conventional fluids as
descri bed [gssgget OtheplyovferiZatiohicatalysts ahd precegses forrhy’i0ctackifig) Ryddsto t o
399C). [85] The antifoam agent/defoamant-GIL f]uid and/ or hydrqdewaxed
and/ or hydd@vaxings Py bydroisomeriziag Ghk maatesigls any/or wmgeﬁewa?'éfofot@éa f1 uid

di l uent so i . Y, LCALY i I 9gh atgo3n

conposi t i O#BE%&QHS%gﬁ%%@?%%Qr ?é}o?{r?u%tki g’tnufr:%nlrs)ug'sll\]%?on’ can conprise the

base oi | as,9800070! 419373993 4.975,177; 4,921,594; 5,200,382; 5,516,740; 5,182,248;
5,290,426; 5,580,442; 5,976,351; 5,935,417; 5,885,438; 5,965,475; 6,190,532;

6,375,830; 6,332,974; 6,103,099; 6,025,305; 6,080,301; 6,096,940; 6,620,312;




ant i f oam agent/ def oamant -di | uent solution or may further contain one or
nore additional performance enhancing addition. [086] Exanples of typical
addi t i veswonoéudeso7but are not limted to, oxidation inirChitseees/ 014887
anti oxi dants, dispersants, detergents, corrosion inhibitors, rust
inhibitors, netal deactivators, anti-wear agents, extreme pressure
additives, anti-seizure agents, pour point depressants, wax nodifiers,
viscosity index inprovers, viscosity nodifiers, fluid-loss additives, seal
conpatibility agents, friction nodifiers, lubricity agents, anti-staining
agents, chronophoric agents, denulsifieyss, emulsifiers, densifiers, wetting
agents, gelling agents, tackiness agents, colorants, and others. For a

bR 7B B AR 40 356, Ko SARBLA SRS, o

Ref bl i shed
by Noyes CalEEIF ARER S, Lo BE PTM ) T35 ¢ (D, B oma L 1o

| ubri cant {BAY)RPIOSE78ME (Bllb,rEBﬂStB&&ééBQD oEP 06668944 B2)) EP668342 (Bddst one
erformance additive. 88] The .tvype n it o) f
i t1 vos 1R B4 T695% GABLNG H i eHS (Aa; HeF1RROMHIT A, 6 FLERAZEH,
t ) I t
ant Twear D BT R O B A R A D e cenee
of anti wea iaBhitish PatensE4p0 94411 3 S0FF) 7;0dd40,2805 1,300)8 527 WO F9/45085c
adequat e antlwear protectl on. lIncreasin Iy 5 cificatio | ubri cant

per f or man@ad WQ, 99720720y Pasticulsely ffGV SSHE e W@HBOH‘@P .
o oved 3 eRbs RGRRSHS!4CHS 48 an 143 an@%fcbm% i T Wak Rl afldl t1 ves

performthis rol y reducing fric wear o parts. 90] Wiile

there are dﬁéﬁbéﬂ frf B8 Patt Noss45D4AN; W94 3 672, 16,046,940016,425,068) decades
the pri nciﬁp antiwear additive for internal conbustion engi ne crankcase

-34 - oi | $,183,09%633%P%91 eAdDAI2H# e and nore particularly a netal

di al I cyl di t hi ophosphate in which the prinmary netal consti tuent is zinc, or

zinc di al I[@$9Hi t Hydpeeasherm cenyersion) cataiysss usefpldnthe cgayession 9f thee of t he

formul a Zn 0 S,
pr ef er abl JI&&%&% ﬁ%}‘;lo%ﬁ\égﬁ{ eseqﬁ??( °$°§B?%‘e%°3’“g$ﬂ{‘ P&ﬁr?— chain or
branched. chsor/Ph¥2 bit afe/ Réclitt Icutalipsts] swhmsmssomM-qm Z8pe23. 4 to 1.4

w % of the total tube oil conposition, although nore or |ess can often be

u?]ed ad\éSrZSiyeM§M-l([§QZ§Mﬁ§eZ§M-4&, of fretite, herrierise, zeotithhet@prerlite fr om
conver t o Shethung 88ofie Folh o' ilofod BB BOE 5P, Inesk caflrd Adbida .

this effegh cb&xﬁxﬁaﬁ@@mgﬁc;s@ﬁj?wn mktal9finipactiaRPpatiddiuphesplhatinu.f The
antiwear additives. [92] A variety of non- tghosphorous additives are also

used as arGrompaY1liaegtalsumay bein¢enporatad antefthg zealite ¢ataliysts bis comyentional and
EP additi veém Sul f ur - %gl:ont.gl ni r}%&%l efins can be prepared by sulfurization of
various orGEMHIAUESUFY &F 08 KXYHMESy al i phatic, arylaliphatic or alicyclic

or of er abl 06050 TmpRSAERR e Ran B P e S BBL RS RSRABPA TS | east one
non- ar omatdghddeiedl sver AEbmbinatiof WGﬁt@lﬁ&aQﬁﬁ'Mmﬁ lRetal PStein the
presence of hydrogen. In another embodiment, the process of producing the
lubricant oil base stocks comprises hydroisomerization and dewaxing over a
single catalyst, such as PYZSM-35. In yet another embodiment, the waxy feed
can be fed over a catalyst comprising Group VIII metal loaded ZSM-48,
preferably Group VIII noble metal loaded ZSM-48, more preferably PUZSM-48
in either one stage or two stages. In any case, useful hydrocarbon base oil
products may be obtained. Catalyst ZSM-48 is described in USP 5,075,269.
The use of the Group VIII metal loaded ZSM-48 family of catalysts, e.g.,



RBRAC=CR5R6 [93] where each of R3-R6 are independently hydrogen or a

hydr ocarbon radi cal. Preferred hydrocarbon radicals are al kyl or al kenyl
radi cal s.wongosiosssof R3-R6 may be connected so as to foParasSeqocion4ssTi ng.
Addi ti onal information concerning sulfurized olefns and their preparation
can be found in U S. Patent 4,941,984, incorporated by reference herein in
its entirety. [94] The use of pol ysul fides of thiophosphorus acids and

t hi ophosphorus acid esters as |ubricant additives is disclosed in U S

Pat ent Nos. 2,443, 264; 2,471,115; 2,526,497; and 2,591,577. Addition of
phosphor ot hi onyl disulfides as an antiwgar, antioxidant, and EP additive is
disclosed in U S. Patent -35- 3,770,854. Use of alkylthiocarbanoyl
conmpounds in conbination with a nol ybdenum conpound enum

d:jl Eopr FpﬁlﬁémmﬁﬁﬂM—Hﬁoﬁt@leélM¢il>t);@¥T°F'@ﬂﬁ8¥M%Wag‘%é§_glﬁéég€ph_or ous ester
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di scl f b di ti i de | i d
oxcrens. pAUSDL ASISHEREE sleb, Htien ia e Ry B¢ 45 aibisRed L 0HERE 2"
addi tive ingofdi S¥dobo&ifl dewddine, GBMIPHE dewaRkingd88hydividesaihag pisvessdsydndienum

conpl exes such as noly-sul fur al kyl dithiocarbamate trimer conpl ex
(1t =eg- Cl eithkythe entirediysipoisonfenateanithe650-ZEPSKtrsfraction may bsr dewexad.on of

such materj al s,.shoul d he kept to 1 Dj ol the object [.S.d. ce | ow
SAPS f or m9€RERLIRE On gvggmte@?g&se&? ‘6‘1? @5@%""’%&“’3&“@@8 g%%t’ bftnl? P%eggyagent s.
For exanplhgen Sepgtatedfrom @iethi ér%iﬁﬁDEgﬁatempﬁribﬂi&iH@dﬁﬁaﬁﬂg. In o

nono-nyri states may be used. [096] Z is conmbined with other conpositions

t hat pr ovisdbveahdewexing ithe bydfaisomerag: nray: bseomacted with chilled spleentShat a

nbi nat i f a thiodi xanth t vl 1 hi odi
vl o) Sheas Rettnes meBm ik aSIOMR | Syt HoBUbyi RardiRAmkS,
properti egnixtires of NIERY/MIBIC orlshixtti 0o fOPIEK tbtaene 9fd dhe fikepamd further

al kyoxyal I cybcant hate (ni ckel et hoxyet hyl xant hate, for exanple) and a
di xant hogehilied tet prexipitate butithedhighegpour paint materinlas a waxy solid whigh is t h

ZDDP i i i es. 10971 Pref d_antj . addi ti
£o) uder pBSh MR 0B hR spiveBTisatiinedhn SHLF SRR wHR 15 phat os
and/ or  sulef fifnatd)i TheF8Mindi@ iCHpicilyyReGRY Chi SR &std SirgaleashilleR! tybdenum

di t hi ocar bamat es and various organonol ybdenum derivatives including

het er ocycremeye inporeewaxpolidsii Autergfrigerative dewaking using low molecular

mer capt obenzof hi adi azql es, triazines, and the, like,.alicyclics, am nes,

al cohol s, V&é&y(ﬁ&ﬁg ns; ﬂbﬁ“s?SRféPPf*?e’a‘iﬁ“oaJ§°Qﬁa'sF‘ﬂé“H‘R§h fh al so be used.
Such addi tiyURSishRérate is'afided Wit S 0HGhH hAdlta RaStla pertforbPvhiéiefser abl y
about -36I-y 0,01 10 4 Wb ZDDP-T] kea%lg?iorggnds provi dg limted

hydr oper oXlashed oefbtopctdlltdawn theplaydroisoymeratetoi priccipitate oblcthewakalhewarbi t ed

b ds discl.osed .and gl ai med d.n thi t and can therefore b
o i i o o SeRAREHT o Ba Al e BY SHfaiherBRibEAe Sifariih o 1ol © P°
concent r atckRRifuafidR] Thieabobveiit 36liteh! tAppéd batoeTaffn4re] Which i then

fractionated to produce the preferred base stocks useful in the present invention.

Also well known is catalytic dewaxing, in which the hydroisomerate is reacted
with hydrogen in the presence of a suitable dewaxing catalyst at conditions
effective to lower the pour point of the hydroisomerate. Catalytic dewaxing also
converts a portion of the hydrbisomerate to lower boiling materials, in the
boiling range, for example, 650-750°F-, which are separated from the heavier
650-750°F+ base stock fraction and the base stock fraction fractionated into two
or more base stocks. Separation of the lower boiling material may be
accomplished either prior to or during fractionation of the 650-750°F+ material

into the desired base stocks.



Vi scosity Index |nprovers [98] Viscosity index inprovers (also known as
VI inprovers, viscosity nodifiers, and viscosity inprovers) provide

| ubri cantwownesimobiogh and | ow tenperature operability. TireTaSaadioldsses
inpart shear stability at el evated tenperatures and acceptable viscosity at
| ow tenperatures. [99] Suitable viscosity index inprovers include high

nol ecul ar wei ght hydrocar bons, pol yesters and viscosity index inprover

di spersants that function as both a viscosity index inprover and a

di spersant. Typical nolecular weights of these polyners are between about
10,000 to 1,000,000, nore typically aboyt 20,000 to 500,000, and even nore
typically between about 50,000 and 200, 000. .[ 0100] Exanpl es of suitable
viscosity index inprovers are polyners and copol ynmers of nethacryl ate,

but adi ene jggdpf | Rty dwaliky catadpbt SIMCRRAEL redaty tiOpouinpsineof ther comonly
used V|5005|ty i ndéx inprover. "Anot her suitable viscosity index inprover is
pol ynet hadryylkalsen(eratpcarydrmtﬁerobly\ﬁhps@uéudharwmendmﬁaylk ofubienil hasg es,

for exanpl can a serve a ur i,n in some
for mul at i SHEk %o%}h%ti}gmoglw chg?'tbff ‘fsﬁae% E‘bﬁ%&%dﬁ %eagag‘?)epol YNEer s
of ethyl er}ﬁoﬁ:@gld?rs%%@s%ﬁchh%Eﬁﬁﬁﬂ?&ﬁéd Qe 1eemimemyﬁt fiétal ene and

i soprene, and polyacryl ates (copolyners of various chain |ength acrylates,

f or “exanplcompdent, iave Mrﬂﬂm@lstrm:du deusefpl &wedﬁvs:opng pstroleum oil

t byt adj 50,.00 0 ht .
[0101] i JEasions Séﬁquq‘%pif S eRne, fRtey R, Foraeniteansihs: ZoMidar 8 01 to
8 wt % pfeiﬁdaﬁ yzs ts Qs% 2tzoa1§o %c{evnastﬁéta orf¥b¢ Twaamcﬁme[OlOZ)

Ant i oxi dants retaro e oxl dati ve degradation of base oils during service.
Such degr adaxtoaimnmmphcmphhltemlmoutemszAPCb’l n’eﬂaWaxmg‘ catalyst wﬂneclph%ence of
sl udge, or, a y i ncr easgb, n t.he cant. skille e art .

knows a vmtl?én\fjﬁPP tt9 Sf“"G%PG%fF Wﬁ\‘]&rg'o? eqthvgtcoépgn%eq Be ean i cating

oi | conmpo t fdveoduct s", op
cite, andsﬂt&f&ﬁﬁl lﬁﬁt% OK@)@ 4, %%8‘?“5‘?1%‘ﬁgéqogﬁéggv7@ﬁfr%tr e%arrpl e. 101031
Usef ul antacoampdished iwith t]'nbecd’talngm@Iﬁphénﬂusi oﬂi«ﬂm mlde nbypicalbdewasingant s
may be ashl s (neta ree olic,co oun asi c net al
salts of &f‘?f‘splﬁ‘ghlf{q% %%‘Rﬁfﬁﬁ'ﬁﬁén Eﬁﬁb'@? Eaﬁt conpounds
are the h' € oP36DY &ch zﬁrest w@o?qseomwsepm o' fldw-through
stericall I ndered hydro group, and these include those derivatives of

di hydr oxy raaqtbrs:ambhﬁﬂié aflﬂ Mﬂcprdihmbbyﬂrb%ﬂ Thodewaxing isitypicallyr t ho- or
para-position relative to each other c antio S J,ncl ude
Phehf ndercoaduHEAdP SRy PoedHn 40 Witk G4 pie g Godnars fan g4 é’ne
coupl ed d‘i‘fﬂtﬂ@?}?&?ﬁs%e}ﬁ@?ﬁvﬂi frﬁﬂal%t?ﬁﬂg?on@(ﬁrmk% 0P6569150°

materials of this type 2-t-butyl-4-hept ol; 2-t-butyl-4-octyl phenol
2-1- buty1-tématodabbbﬂhxg‘hﬂlpwzimuxihlaltbmhngIpoalntheptyI phenol ;

2, 6-di -t-butyl -4-dodecyl phenol ; 2- nethyl-6-t-butyl-4-heptyl phenol; and
2- et hyl - qo63put GTI4basedstogk(shandlor bakdeil(s)skydrodewased.cak nono- phenol i c
anti oxi dants may include for exan?Ie t he hindered 6- di ﬁlphen l'ic
propri oni diydseispmesizedinat (Rrssolyeny) dawaxed (Waa‘n@?%%r' ﬁ%‘ prd/og base

advant age he 4l | es of
ort ho- cougﬁgéyb:dgg%eﬁ no eg'%lfgri]éﬁ?:% dh &H%%%BB&Y ?ﬂb%g%%% g‘t\fﬁﬁéﬁwgﬁeno )
2, 2" - bi s( Graupyll-andtGrodp/1IPpbaswitpck@) dnd/oz babe 6ilds)d atidsplmby bewteyy phenol ) .
Par a- coupl ed bi sphenol s | ncl ude for exanple 4,4 -bjis(2, 6-di-tbut enol )
and 4, 4' @Wﬁ??%ﬁ@uﬂb’s‘{sf avigh g?‘i instant imsagion. ?‘M’Oé%-l\lbﬁe ReHE) g"@;?f' dat i | on
i nhi bi tors, [ St ot hese
may be useé&g lﬂse? p%‘sﬁlﬁf c El(g)iirﬂ %hg qlln%ﬁé r%ﬁﬁ%eﬁ%ﬁgir?& nggﬁ?ﬁox?(g gnt S.
Typi cal exanﬁlsem 1900°Qy) wheireascby comphrison daminsericiad I(h(bap II base oils can have

kinematic viscosities up to about 15 mm?s at 100°C, and commercial Group III

base oils can have kinematic viscosities up to about 10 mm?/s at 100°C. The

higher kinematic viscosity range of GTL base stock(s) and/or base oil(s),

compared to the more limited kinematic viscosity range of Group II and Group



-38 - allcylated and non-al kyl ated aromati ¢ am nes such as aromatic
nonoam nes of the fornula RBROR1914 where R8 is an aliphatic, aromatic or
substi t utwo 200800e397Cc group, R9 is an aromatic or a substPrraised)7al4snt i c
group, and Rl is H, alkyl, aryl or RI1S(0)xR12 where RH is an al kyl ene,
al kenyl ene, or aral kyl ene group, R12 is a higher alkyl group, or an

al kenyl, aryl, or alkaryl group, and x is O, 1 or 2. The aliphatic group R8
may contain from1l to about 20 carbon atons, and preferably contains from
about 6 to 12 carbon atons. The aliphatic group is a saturated aliphati.c
group. Preferably, both R8 and RO are akpmatic or substituted aromatic
groups, and the aromatic group nay be a fused ring aromati c group such as
naphthyl. Aromatic groups.118 and RO may be joined together w th other
groups sucHI zbasesstopgfso spd/iorhaseoilis)e imcombinatiaswithithe intant mveatien SpRy |

bstit t gr. )] | t._ about 6 : -al i phat i
aroups. | noPttadh By iondt nersticinlednigss 3h 18t Bl IpbriER SipRosiphE" ™"  ©
al i phatic groups wi]Jl not contai.n nore thar% at()’%)(lFJée 14 carbon atons. The
general ty[8dlor Inthe presgt Ewieatinp mixbures oty WS conpositions

i ncl ude di (ﬂﬂé %@é, A8b JG+ a8 Dil(s),

i m dodi beniz}gﬁl[smgn I pﬁ%tﬁfgghgﬁ I en‘g#ji amgﬁezgt&iﬁfz?ﬁ%fmg? t\l/vcgs)or nor e
aromat i ¢ ‘amiregesothrl GTLUsaskstockPs) amdor basmoil@),cortbstiutksrthereodn al so be
used. Particu] ar exanples Qf aromati.c {ne,anti oxi ts usefyl jn.the
present i nPEHeraRl IHX ‘Eﬁ%f’?ﬁﬁ" gﬁ"oﬁ‘?ﬁﬁ@ Bﬂg&‘; o ﬂﬂ,?s ; Sant SSnstiruteall OF

t-octyl phegyl- adie&t Ach 6r : FohhihatéduRicaifg oil
p- octyl pheﬁ%-og:ﬂg g- napﬁ%ﬁﬁlgﬁlh@%ﬁgge aéillljla?gp?zed al kyl phecr?ol goelmd

al kali or ebmpbsitiencarth nmetal salts thereof also are useful antioxidants.
[ 0107] Another class of antioxidant used in lubricating oil conpositions is

oi | - sol ubl pp ! i I i may
be. bi endedltlo (RS PLBREST MG Ry [ daived ik Brock(PRARFLr BRGHE)
ant i oxi danferived fofe GXID AitedaR nddsrasthyt waky deed matieridls capbesysedtass and
copper salts of - 39 - naturally occurring or synthetic car boz%l i c acids.
O her sui t sutheorismfuthes spmbinafion wath-ofhse base stack(s) apdienbase od(Dfonat es,

phenat es, and acet,yl acet S.: i ; . {-(li r ) and
or Cu(ll) %P?%WM@@ '%@?T@a lksg‘ﬁ@/ Sgné@:%@%lcc%d%s%o%rdyém%rl eg%% e know
to be part ik andyortsst vil addéORYdfddeivaied dnd/dritdrdizbherized/aatdytic nder ed

phenol s, aryl am nes. These anti oxi dants pay be used indiyvi duall y’éﬁ type or

i n conbi natanshonsalvent) dewased syaxysfeed demyedibase stagk(Pandéergbase dMshrount of
bout 0.01_tg. 5, w9 : . g 0109
?)e? gr gent Spﬁeﬁ‘gragmw&%egétgmf%s) I%Bg}rbﬁé) %F? %blh?b;rppogg' {fgﬁéﬁl&zﬁ ?gg%“%& [ !

detergent §cR(s)ANALH Bas8Wils) cbtainedifréE-dl waxf feed) gtitlhmore pyefexablybi c
portion of the nolecule and a snall|er ol eophobi ¢ anionic or, hydrophilic

portion of GlHebass stock@) andior hase pilts)ahtaingd byrthe hydnedeVapRg ars t ypical | y
derived frpm Q I I C i i cid,
phosphor usﬁyi@i%g?m{ﬁ%g%éc}fqﬁgértglrﬁ% r Q@rﬁﬁ%‘?gé‘f‘of ae‘?ﬁ%ﬂgo(ﬁ%-g? ?%%’ ?asrﬁ‘t ypi cal |y
an al kal i ngogatitufe RomedbGultiS 12100 wi%, preferably between about 20 to 40 to up to

100 wt%, more preferably about 70 to 100 wt% of the total of the base oil, the

amount employed being lefi to the practitioner in response to the requirements of

the finished lubricant.

[066] The preferred base stock(s) and/or base oil(s) derived from GTL
materials and/or from waxy feeds are characterized as having predominantly
paraffinic compositions and are further characterized as having high saturates
levels, low-to-nil sulfur, low-to-nil nitrogen, low-to-nil aromatics, and are

essentially water-white in color.



[0110] Salts that contain a substantially stoichionmetric anpount of the
netal are described as neutral salts and have a total base nunber (TBN, as
measur ed W9 20810LP2896) of from O to about 80. Many conpaIiUS2@IHIBEE

over based, containing |arge amounts of a netal base that is achieved by
reacting an excess of a metal conpound (a netal hydroxide or oxide, for
exanple) with an acidic gas (such as carbon dioxide). Useful detergents can
be neutral, mldly overbased, or highly overbased. [0111] It is desirable
for at |east sone detergent to be overbased. Overbased detergents help
neutralize acidic inmpurities produced lyps.t he conbustion process and becone
entrapped in the oil. Typically, the overbased material has a ratio of

nmetallic iogn to anionic rtiogn of the detergent of about 1.05:1.to0 50:1 on
an equi vall@67l baéiE’.qu%‘F‘E&;#[eﬁSP‘élbh ; OFi‘FS’OF‘e&q[BP?%t"P? SHPAHEPEISING o about

25:1. The . | i kI | typically
have a TBIqrag&ﬂnE& gg%ﬁf@érggﬁg«?rﬂﬁ%ﬁg?@ﬁ% gﬁ%gggﬁ?fagggﬁigé‘@fzw or nore.
Pr ef er abl ynedsneed by thapergntagei afimethyt hgidrogens {BE), amd the proxigrigsofim A

m xture of detergents of differing TBN can_be used in )t§l|he pre%ent .
i nvent i on.bramching, 75 measyred bydhe pyerantageef rreurnng mathylene carbonsyvhich eart h

netal salt I , &?(P.J’] S

sal i cyl at e ?(%lffi(%‘}'%géaf’ ongpggﬂﬁgéggqﬁ%g%gﬁgbﬁég% su oﬁélzfc12 6>TC| dgn% hat are
typi cal | y snbh ghate(h)BI-618(OHat 4pr165 and Ky) BEthSS i(Ck,c¢ 4) <d5edsimeasured

hydr ocar bons. Hydrocarbon exanpl es include thqose obtained by allcylating
benzene, toyetsaid ligyiddyydrocarbap gampesition ahamholend t heir hal ogenat ed
derivatives (chlorobenzene, chlorotol uene, and chl oronapht hal ene, for

exanmpl e) . [068] al The prefemgd£gEhtbase pisickandjonbase aibean bg fugheny car bon at ons.

2toms,  mocburrdRd o RecaParir HaviRanan th xiky afbfite Byfcafling, % "
" Lubri cantigssafidn 30 whsh Miudea cdntaiNidgtdomposids) fess tﬁaﬁﬂﬂb?ﬁprﬁfsum@r based

metal salts of various sulfonic acids which are useful as detergents and
di sper santcontaininghedropeunds, Apous pointafilesy han'-L8P; preferaplyiless fean- c. .

o (10670 Co PR iep Bl %8 208 1CRL R 4) S8y dibudlaye At oo L, °ore
usef ul  as pYifNsr FRVC, ol dveragéahey do8iage feWeE Han/l (Rkkylcorcionkbr BRmRRESS are

anot her usSeful .class of detergent for [ubricants. These detergents can be
made by r @sctlDfgarhbematonas and oh average hayeérmereihanrl 6oxethy! bramghesqeoH) 2,

BaO Ba( , 0, for ex | .e i t.h al kyl , phenol suffurized
al I cyl phgrj}%’i). “EE%‘? &F‘%?q&?‘% P&?p%%%?%@%WS&&M & (9mbination ot Cc1- c30
al kyl gr oypsoosity CaLhrASWred By C€S atE40°0] &% RinemhiticPis €04t a8 Infedsiged ae

i sobut yl phenol , - 2-et hyl hexyl’phenol, nonyl phenol, dodecyl “phenol, and the
like. 1t J908CHepresnnteddby thet formula:i n@\%(atyﬂﬁ?@hﬂ?& Y¥anilQ0FChor e t han
one al kyl 7w@sti tuent that are each independently straight chain or

br anched. n a non-sul furized allcyl phenol is WO

2008/ 0025%6%? / l"llﬁg %9(:7 e(r)r%ﬁséﬁ-b%e stock and/or base oil is also characterized as

comprising a mixture of branched paraffins characterized in that the lubricant
base oil contains at least 90% of a mixture of branched paraffins, wherein said
branched paraffins are paraffins having a carbon chain length of about Cy to
about C,9, a molecular weight of about 280 to about 562, a boiling range of
about 650°F to about 1050°F, and wherein said branched paraffins contain up to
four alkyl branches and wherein the free carbon index of said branched paraffins

is at least about 3.

[070] In the above the Branching Index (BI), Branching Proximity (CH; > 4),

and Free Carbon Index (FCI) are determined as follows:



used, the sulfurized product nay be obtained by nmethods well known in the
art. These nethods include heating a m xture of al kyl phenol and sul furizing
agent (i nebrdismyg2®rzenental sul fur or sul fur halides, suebTas2@aloiss?
dichloride, and the |like) and then reacting the sulfurized phenol with an
al kaline earth netal hydroxide or oxide. [0116] Metal salts of carboxylic
acids are al so useful as detergents. These carboxylic acid detergents may
be prepared by reacting a basic nmetal conpound with at | east one carboxylic
acid and renoving free water fromthe reaction product. These conpounds may
be overbased to produce the desired TBNg evel . Detergents nmade from
salicylic acid are one preferred class of detergents derived from
carboxylic acids. Useful salicylates include |ong chain alkyl salicylates.
One usef ulBranehing Inflexonpositions is of the fornula where Ris a hydrogen

atomor a yl | 1. 6Q,: ' ' ger
froml toqgﬂﬁnd‘o‘%ﬁ@%mzagﬁ %%%@?M%’éﬁ@“ﬁ& gt?trge g?(?}%g eg!r?g@al Kyl
chains of A AMX spédtroRictéraisig Y0% sol@tiofis @CDCLRTMS isehopitenmdl | y
substituted with substituents that do not interfere with the detergent's

function. chiemicalrshifreferoncsal €DGy solygnteivema Reakdasatedhat vd& Akt erably, M

is calcium_ [0117 dr | - | . | ' ' be prepared
from phen(§P§LtW a{%%g%gfegig%@%c “lsa(i){ﬁ?&tg}eegé (ﬁ}q’éﬁgﬁaﬁ%ihkgga@gécigﬁysemm chis

i ncor por atgg gEChpulse dAhPHRAE BF BO si Whicis At9bust fives timddithé Duipest

i nformati on on synthesis of these conmpounds. The netal salts of the

hydr ocar byliydsogert spintletticeaielaxation timoe T1)rapd d20ncapsteenyyre £oed| e
deconposition. of a.nmetal salt in a polar solvent such as water or al cohol.
WO 2008/ 0GAERHEAISEANPS 014887 - 42 - [0118] Al kaline earth netal

phosphates are al so used as detergents. [0119 Deherg;:nts, g/ be sinple
det er gent 4032] whHtatpm wipssaradefiped P@F%ﬁ-llﬂ)ﬁ?p‘%’éﬁo VARG EGRIONS The | atter
detergents can provide the properties of two detergents without the need to
bl end separate maPe3-b2 ppmIexdrogens fnpeomaBe OBESD39 for exanpl e. [0120]

Preferred d i ncl | ci ' | f , cal ci
Cal i oyl ates. - maonber il PRGBS BISTHTL SRrdfadhieT pnecium T O
salicylates and Oﬁgf-ﬁ.dl ﬁ%ﬁt%ﬁﬁ@ﬂ@)ﬁ%&s_@tﬁﬁé wdpositiBA Gbﬁﬁndﬁbi‘ﬁfg%ﬂ‘és

r It ).
Typically, the tot et'ergent “conCenttation is about 0.01 to about 6.0
w % preferably, abbit4 pprh paraffidicBHomethine hydrogens;

1.4-1.05 ppm paraffinic CH, methylene hydrogens;

1.05-0.5 ppm paraffinic CH; methyl hydrogens.
[073] The branching index (BI) is calculated as the ratio in percent of non-
benzylic methyl hydrogens in the range of 0.5 to 1.05 ppm, to the total non-
benzylic aliphatic hydrogens in the range of 0.5 to 2.1 ppm.

Branching Proximity (CH, > 4)
[074] A 90.5 MHZ’CMR single pulse and 135 Distortionless Enhancement by

Polarization Transfer (DEPT) NMR spectra are obtained on a Brucker 360
MHzAMX spectrometer using 10% solutions in CDCL;. TMS is the internal
chemical shift reference. CDCL; solvent gives a triplet located at 77.23 ppm in
the >C spectrum. All single pulse spectra are obtained under quantitative
conditions using 45 degree pulses (6.3 ps), a pulse delay time of 60 s, which is at
least five times the longest carbon spin-lattice relaxation time (T,), to ensure
complete relaxation of the sample, 200 scans to ensure good signal-to-noise

ratios, and WALTZ-16 proton decoupling.



Di spersant [0121] During engi ne operation, oil-insoluble oxidation
byproducts are produced. Dispersants help keep these byproducts in

sol ut i on,wOhwoes/2397ni shi ng their deposition on netal suPCaAW007DISBPEr Sant s
may be ashless or ash-forming in nature. Preferably, the dispersant is
ashl ess. So-called ashl ess dispersants are organic materials that form
substantially no ash upon conbustion. For exanple, non-netal -containing or
borated netal -free dispersants are consi dered ashless. In contrast,

nmet al - cont ai ni ng detergents di scussed above form ash upon conbusti on.
[0122] Suitable dispersants typically ogntain a polar group attached to a
rel atively high nol ecul ar wei ght hydrocarbon chain. The pol ar group

typically contains at |east one _el enent of nitraqgen en, hor us.
Typi cal hy@78kar Bba G atonm sypesfcHs.CHe and %gm@d g%ﬁs‘? ﬁ’g“ r&r‘bg{%w ¥
Chemi cal | y ¥ di sper sant char ' | W ates,
Sul i i zeq GIONER EEPESIRAL, fpBior CHE RRRBRAEL it & NYIR ek L2008
t hi ocar bargsgs dhl 85 Bqeivatent 8édutAhly WiSthyfereaddrbeml which arecfouf of hore of
di spersant's are the alkenyl succiniC derivatives, typlcallé produced by the

reacti on atnmveedrfgomban end ghmip enbrauck (RERF 43uddetypeceo Hes akual ly a
-43 - bstituted hydr. d Lth. lyhyd '
compound. dekeringg BRed RgrBly cBgher G ShPRUCHRBIBT K RE el ERRbRR Y |
mol ecul e whi %Hdcoq%%%?ﬁ{]&b&xkirﬁéih'yrbnte%r%ﬁ oné $eMBvER flom thealeyhylait yl ene

group. Many exanples of this type of dispersant are well known comrercially
and in thahébrancht ure. Exenpl ary patents describing such dispersants are
U S. Patent Nos. 3,172,892; 3,2145,707; 3,219,666; 3,316,177; 3,341,542,

3, 444, 170;[036E54Fﬁéb7€aﬂ)&%d@iZFC$). 6Bhe P, is expiedséd i unity 8F c&bénsaahd
4,234,435. Oher types of dispersant are described in U S Patent Nos
3, 036, 003;is 3, mewsure pf the nambepof carbens im 9n.isoparaffin/that arc locatesay least 5

3,965, 804;carbons from a terminal carbon and 4 carbons way from a side chain. Counting
the terminal methyl or branch carbon as "one" the carbons in the FCI are the fifth
or greater carbons from either a straight chain terminal methyl or from a branch
methane carbon. These carbons appear between 29.9 ppm and 29.6 ppm in the
carbon-13 spectrum. They are measured as follows:

a) calculate the average carbon number of the molecules in the sample which is
accbmplished with sufficient accuracy for lubricating oil materials by simply
dividing the molecular weight of the sample oil by 14 (the formula weight of
CH,);

b) divide the total carbon-13 integral area (chart divisions or area counts) by the
average carbon number from step a. to obtain the integral area per carbon in
the sample;

c) measure the area between 29.9 ppm and 29.6 ppm in the sample; and

d) divide by the integral area per carbon from step b. to obtain FCI.

[077] Branching measurements can be performed using any Fourier
Transform NMR spectrometer. Preferably, the measurements are performed
using a spectrometer having a magnet of 7.0T or greater. In all cases, after
verification by Mass Spectrometry, UV or an NMR survey that aromatic carbons
were aBsent, the spectral width was limited to the saturated carbon region, about

0-80 ppm vs. TMS (tetramethylsilane). Solutions of 15-25 percent by weight in



3,413,347, 3,697,574; 3,725,277, 3,725,480; 3,726,882, 4,454, 059;
3, 329, 658; 3, 449, 250; 3, 519, 565; 3, 666, 730; 3, 687, 849; 3,702, 300;
WO 2008/002597 PCT/US2007/014887
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. chloroform-d1 were excited by 45 degrees pulses followed by a 0.8 sec
acquisition time. In order to minimize non-uniform intensity data, the proton
decoupler was gated off during a 10 sec delay prior to the excitation pulse and
on during acquisition. Total experiment times ranged from 11-80 minutes. The
DEPT and APT sequences were carried out according to literature descriptions

with minor deviations described in the Varian or Bruker operating manuals.

[078] DEPT is Distortionless Enhancement by Polarization Transfer. DEPT
does not show quaternaries. The DEPT 45 sequence gives a signal for all
carbons bonded to protons. DEPT 90 shows CH carbons only. DEPT 135
shows CH and CH; up and CH, 180 degrees out of phase (down). APT is
Attached Proton Test. It allows all carbons to be seen, but if CH and CHj; are up,
then quaternaries and CH, are down. The sequences are useful in that every
branch methyl should have a corresponding CH and the methyls are clearly
identified by chemical shift and phase. The branching properties of each sample
are determined by C-13 NMR using the assumption in the calculations that the
entire sample is isoparaffinic. Corrections are not made for n-paraffins or cyclo-
paraffins, which may be present in the oil samples in varying amounts. The
cycloparaffins content is measured using Field Ionization Mass Spectroscopy
(FIMS).

[079] GTL base stock(s) and/or base oil(s), and hydrodewaxed, or
hydroisomerized/cat (or solvent) dewaxed wax base stock(s) and/or base oil(s),
for example, hydrodewaxed or hydroisomerized/catalytic (and/or solvent)
dewaxed waxy synthesized hydrocarbon, e.g., Fischer-Tropsch waxy
hydrocarbon base stock(s) and/or base 0il(s) are of low or zero sulfur and
phosphorus content. There is a movement among original equipment
manufacturers and oil formulators to produce formulated oils of ever
increasingly reduced sulfated ash, phosphorus and sulfur content to meet ever
increasingly restrictive environmental regulations. Such oils, known as low

SAPS oils, would rely on the use of base oils which themselves, inherently, are



4,100, 082; 5,705,458. A further description of dispersants may be found,
for exanple, in European Patent Application No. 471 071, to which reference
i s made fwo 20és/®239ar pose. [0124] Hydrocar byl - substi t ut e@CImuseoniocssati d
conpounds are popul ar dispersants. In particular, succinimde, succinate
esters, or succinate ester am des prepared by the reaction of a

hydr ocar bon- substituted succinic acid conpound preferably having at | east
50 carbon atonms in the hydrocarbon substituent, with at |east one

equi val ent of an al kyl ene am ne are particularly useful. [0125]

Succi nim des are fornmed by the condensagj on reaction between al kenyl

succi ni ¢ anhydri des and am nes. Ml ar ratios can vary dependi ng on the

pol yam ne. For exanple, .the_ polar, rati o of al kenyl, succj nig anhydride to
TEPA can veflew ppacragsitial sulfur gndphoesphoryis cﬂémsmgtqli?ewﬁ%%‘?‘ggs are

shown in : t ent 7 212, 172 . 566! 2 246"
3,322, 670;%%%&5%, %&?%@T“@?%ﬁsvg%g?dgﬂézmna za'fé?ﬁz%%thﬁgg .°r%fi§gtff%44.
[0126] Sucigichated iaghe formaktibarsontihsutfoe andiod phosphams thacesudtinget ween

al kenyl succinic anhydrides and al cohols or polyols. Mlar ratios can vary
dependi ng fasmuated labmeating ols Wil beJewgr OF&Wééﬂﬁloél,s S OMRAHEL R at i on

i <por sant BRBLAE St oHERIEE uRBIRYERiGRA MERHARH bite 4Bt aRaft ! |

condensat i p4xelsiRS}).i on bet ween al kenyl succinic anhydrides and al kanol
am nes. For exanple, suitable al kanol am nes include ethoxyl ated

| yal | cyl ' I | val | eyhpod i
Dol val keny{t0Yyaer exaBipit 12t ShPS Brotliied fUR Sor PSR cfilies o gpick
propoxyl at il spoRidnpReaBhaphiied) WAPh&REa balfly CoéAtvf 65 Wi% citlesy) in
U. S. Patent” 4,426, 305.” [0128] "The "nol ecul agQ &e‘%?ht of the al kenyl succinic
w.

anhydr i despreferdblyn06hwtdrardess, moncpreferah) o oy pessaimopt peaferablyOveen

800 and 2,500. The abov rodyct anebe_ post-react ed. i vanLou agents
Such as suvFor 185y dapsnBrfeian A dongr BS5 reRaabRin okl el B30T
and bor on SRIRABRLS.4SWER ctdei)anlle Fiidsphéniacohitédt of R08% 6xlegs,sper sant s.
The di spersants c¢an be borated with fromabout 0.1 to about 5 noles of

bor on per pusifferably QilswtSbsrdess; saercipsafepatds 09 Wiba oo essemest preferably
di sper sant

de f h i falkyl | | dehyde, and
am hes. _ ScBOBVE B Tets S 48 SougR imsne. ofed il FTk D07 RARpERRY " "

reference. Process aids and catal ysts, such as oleic acid and sul fonic

aci ds, canl0813o Pkhebase astifoamingagentisydefoamant(s)usedan the Preseghsalubipn he

0. S Pat ontoeh 3EDreb .ot b ipaileg SEEHGFT GhaS EEUIPRFSsl By gL 17
3,798, 165; in@ﬂéﬁt&@&v@&%aﬂtﬁiﬁﬂﬁmﬂéﬁhsﬁi lubrigating lofcforarulaworgbdmpbsiphat i ¢

aci d nodified nni ch condensation products useful in this invention can be
prepared ftioms. "Sush meedelatypically have kinepatic yigcosities atelf “Gyinthspage rhabAR or

HN(R) 2 gr O3y t%oﬁt(),eadainqglzfs%?ﬁ&@}.s"Amifoamant" may be used to designate a
component that inhibits foam formation. "Defoamant” may be used to designate
a component that collapses foam which has already been formed. In, practice,
these terms are used interchangeably in the industry. Antifoaming agents are
well-known in the art as silicone or fluorosilicone compositions, as well as
certain acrylate, polyacrylate, and polymethacrylate (PMA) polymers. Such
antifoaming agents useful in this invention include but are not limited to
polydimethylsiloxane (PDMS) fluids and silicone polymers such as Dow
Corning DCF 200 (respective viscosities at 25°C of 60,000 mm?*/s and 100,000
mm?/s), FS-1265 (1000 mm?/s), Union éarbide UC-L45, polyacrylate esters such
as Solutia PC-1244 and Lubrizol Lz 889D. The amount of defoaming agent in



[0131] Exanpl es of high nol ecul ar wei ght al kyl -substituted hydroxyaronatic
conpounds are pol ypropyl phenol, pol ybutyl phenol, and ot her

pol yal kylywbena®259These pol yal | cyl phenol s can be obt ai nedThys2a0m14887

al kylation, in the presence of an al kylating catalyst, such as BF3, of
phenol wi th high nol ecul ar weight poly- WD 2008/ 002597PCT/ 1JS2007/ 014887 -
45 - propyl ene, pol ybutyl ene, and ot her polyal kyl ene conpounds to give

al kyl substituents on the benzene ring of phenol having an average

600- 100, 000 nol ecul ar wei ght. [0132] Exanples of HN(R)2 group-containing
reactants are al kyl ene pol yam nes, primgpally polyethyl ene pol yam nes.

QG her representative organi c conpounds containing at |east one HN(R)2 group

suitable for use in the preparation of_ Mt ch%co en ath(zrg‘ptro g
vel | knowthediluentranges fram abaut 803 19i S0y e RFEiSFANLY 3 8“'_t iVl é’{bof’ ted
anal 0gs: S ln bRl vl oF SAaRAhEMREn: 6ARBLIiEI TAIE fftiof rist
phenyl ene I'am ne I'am no nap enes; heterocyclic amnes, e.g.,

nor phol i nebe ¢lgar MdEbripht. rThédtdbﬁ,ltyidﬂtdaziefmmam-m:mitlodmpnsnmdiqoi peri di ne;

mel am ne and their substituted anal ogs. [0133] Exa;}pl es of al | ene
)%wh%

pol yani de asmpdmslalkvcﬂ% aadibright aad the absengeinfishyesy

trlethylen t e e t W ne,
hexaet hyl ef%" gggmﬂndee térﬁl&lhg gte"{?#'ﬁ gﬁgﬂggtlgg{n@%g OVQ?? gﬁﬁ?? ‘ietﬁgﬂ ﬁgﬁ ﬁ ne,
nonaet hyl &ﬁ@nﬂﬁy aﬁidgecorﬂ/l&ﬂtndﬂslaekﬁmbﬂﬂﬂlslmdh@arﬂm ASAM B2 and thé such

am nes having nitrogen contents corresponding to the alkyl ene pol yam nes,
in the for@earhoxframyaigrelpase test.nent i oned before, Z is a dival ent ethyl ene
and nis 1 to 10 of the foregoing forrmula. Corresponding

propyl ene [ﬁBlZ]/athhas suexpestedly bpen dissoseradi that fpid and/pr | tetra-,

pent apropy e,tri

react ant s 1t @%‘P’%‘F‘é%’g&/ﬁ& ngﬁlgégeggﬁg/ ﬁgﬁiﬁfé}%ﬁ 3&&8;89%?)(%@3@?9% of
amoni a argl tal 19 }K%B ee%%ueaod'tsf‘ylsobp (ﬂ#w%w@;ﬁef&@on gl kyl ene

polyamneso ereactlon of to 11 noles of amonia with 1 to
10 nol es dfctdreeinlabouﬁBk@ne%h%F/(}ﬁj)m3Q0°63)cmdwpr@ﬁ:mhiy batvedmeabdutad2bhes on

A dehyae. 8 900h S SaRhi R ofe Smedtdbens Ml Fol SR TAR ARt EbS oot

usef ul i n Jfifsaiigentidefodmstusifudt SoRiondat i ¢ al dehydes such as
f or mal dehyde (al so” known as paraf or mal dehyde and formalin), acetal dehyde

and -46 - it

f or mal deh gbﬁl eITg} %M‘%&%m éc%ld?eg?égféasg§g{§éfiﬁgyylg)§%§gpgurtsSu S{]I tuted
am ne aSh'tﬁé%aHﬂe&BﬂFéﬁﬂH exHibiting ehe aitsstavtidllKeane compositiocial bh&lgsisn t he
art; see, for exa U S. Patent Nos. 3,275,554; 3,438,757, 3,565, 804;

3, 755, 433,(1.8,, 991 sagw@tej, 0%a suldgr) failed as diluents, producing solutions which
were hazy and exhibited fish eye. Based on these results it would have been

expected for the GTL fluid to similarly be unsuitable/unsatisfactory as a diluent

oil for antifoam agents/defoamants.

[084] The GTL fluid and/or hydrodewaxed and/or hydroisomerized/catalytic
(and/or solvent) dewaxed waxy feed fluid suitable for use in the present
invention are non-conventional fluids as described in detail above, boiling in the

range from 300 to 750°F (149 to 399°C).

[085] The antifoam agent/defoamant-GTL fluid and/or hydrodewaxed and/or
hydroisomerized/catalytic (and/or solvent) dewaxed waxy feed fluid diluent
solution can be added to any lubricating oil formulation composition. Such

lubricating oil formulation composition can comprise the base oil as such plus



[0136] Preferred dispersants include borated and non-borated succini m des,
i ncl udi ng those derivatives from nono-succi ni m des, bis-succinim des,
and/ or mwour@moefI7nono- and bi s-succi ni m des, wherei n rhe/usgarocssbyl
succinimde is derived froma hyclrocarbyl ene group such as polyi sobutyl ene
having a Mh from about 500 to about 5000 or a m xture of such

hydr ocar byl ene groups. O her preferred di spersants include succinic

aci d-esters and am des, al kyl phenol pol yam ne-coupl ed Manni ch adducts, their
capped derivatives, and other related conponents. Such additives may be
used in an amount of about 0.1 to 20 wtf§_preferably about 0.1 to 8 wt%
Pour Point Depressants [0137] Conventional pour point depressants (al so
known as |ube oil flow inprovers) may be added to the conpositions of the

present i rntifoamagent/defoamant-diluest splutionss may futherscontan oRE OHLMOLE ded t o
| ubricatin 9] Sition .lnvention to | ower the mninmum
terrperaturagdgtfor%gipg#ot?wén?%Sl}'g&vﬂﬂfkgagﬁ%wrgr can be poured. Exanpl es of

sui tabl e r. point depressants include al kyl ated naphthal ene, .. .

ol yrmet hadBYPht o Exapumibeer prbiadaddiirspdns s BuCareaR dmasd Forpiteifh. s of
hal opar af f.ip. wgr% ' : ynmers, and
t er pol yrrerl{slﬁllg\fm))ég}[%% ungr a%}gesr,g V|’g(ﬁigl?sepgdfgxt?gggﬁ%még%rgkﬁg%d al |yl

vi nyl et hdnhibitdrs;. meal deactivagors]amtl-fy &it Zgefts) extreme; préssiné addBives, &8i- 501;
2,655, 479; _ 2,666,746; 2,721 377; 2.721, 878; d 3,250,715 describe usefid
pour poi niSCiaIse agemts: ROWRIBE depressAnts, ¥ ax F‘Hﬁﬁgﬁ’@r ¥ISCOKLY. FNCFAMPTPYE Sy be
used in an,; t . Q. % ; 01.5wm%
- 47 - Co?vrl%éqgo Tﬁﬁ}%?%’,é’f?glﬁ-l%ﬁ%@?ﬁi@% ’rggg Pgﬁﬁ?ﬁﬁ?ﬂﬁ%@gﬁgf gnﬁioe% to reduce
t he degr adabdidtergflubritiy lagentsaanti-stdiningaagenits) choorhaphosic agentse | ubri cating
oi | conposjtion,_ Suitable_corrosigon inhibitors incl ine t hi adj azol es. See,
for exanpldemulsificrpgraplsifigrs, densifiers, wstting agants, gelling geeniggtackumess g oy

addi tives i u % : y about
001 to 1Bk ol¢iEfis SndBuRED Pbr RrefR bl faly coffioly s aldtings By
agent s helspe iKlamaminl inéladtrivamts andsRelatedPraducts’h ¥ exlagh€hemad, Deaxticldn i n

the fluid or physical change in_the el astomer. Suitable seal, compatibility
agent s f orBeag rh'étﬁsr%}q&'g ST3di7ddk Betpgenee Efﬂ!%‘bmi‘?l@st? z-r“gﬁ’é‘f’% esters,
aromatic : 1)) t gﬁﬁiz ngte PPl ), and
pol ybutenwaids‘ﬁ%glg npg%gnmﬁﬁé?g%h a diy%’l Vv sg?a%?eorhgtaé in an anmount of
about 0. OParkridgeytl¥d (P9 E)er abl y about 0.01 to 2 wt% Inhibitors and

Antirust Additives 101401 Antirust additives (or corrosion inhibitors) are
addi tives (89} PFRIiSitdd hbbichRBIRen eubfidaft Da3e 3tdtki orChR®I ik Iplad Avick by

water or other contam nants. A wide variety of these are commercially

avai | abl e;least opepesfarsfance @additive.n Kl anann in "Lubricants and Rel ated
Products”, op cit. [0141] One type of antirust additive is a polar conpound
t hat wets [0B8) NEThE typusiarkbquumities @fipeafdrinanpe atiditives gised invicbtmbindtidrm of
oil. Another type of antirust, additive absorbs water by incorporating it in
a wat er - i with thejnstant dpversiamis; lubricant ¢pmpesitipps, arerot pitedby theyr f ace. Yet

anot her ty&%ﬂﬂﬁgﬁé‘%\%&&ﬂ%ﬂéﬂ%tﬂh\fﬁﬁ ically adheres to the nmetal to

produce a non-r Ive surface. anpl'es of suitable additives include zinc
di t hi ophom&% pLates, basic netal sulfonates, fatty acids and
am nes. S y pbe used in an anount of about 0.01 to 5 W%

pr ef er abl yo89put Matyl litRichting Wifrequire the presence of antiwear and/or extreme

pressure (EP) additives in order to provide adequate antiwear protection.

Increasingly specifications for lubricant performance, e.g., engine oil
performance have exhibited a trend for improved antiwear properties of the oil.
Antiwear and extreme EP additives perform this role by reducing friction and

wear of metal parts.

[090] While there are many different types of antiwear additives, for several

decades the principal antiwear additive for internal combustion engine crankcase



- 48 - Friction Mddifiers 101421 Afriction nodifier is any material or
materials that can alter the coefficient of friction of a surface

| ubri cat ewstolrgosznoysoyubri cant or fluid containing such matemritusk¢sS)1488Ti cti on
nodi fiers, also known as friction reducers, lubricity agents or oiliness
agents, and other such agents that change the ability of base oils,

formul ated | ubricant conpositions, or functional fluids, to nodify the
coefficient of friction of a lubricated surface may be effectively used in
conmbi nation with the base oils or |ubricant conpositions of the present
invention if desired. Friction nodifierg,that Iower the coefficient of
friction are particularly advantageous I'n conmbination with the base oils

and | ube conpositions of this invention. Friction nodifiers may_.include
net al - contanlmls@mmim&yﬂdblmhoma@ and mere mlﬂll&@)’&mﬁé@éj %Mébﬂﬂﬂ‘s or

t | f Met al fr.jct
el ude meplirsplafe & Shiqh R R Rei s SeRpis it Ypf Bk REREEY
al kal i, alﬁg ﬁt@@mbp)orzmmrb&hﬁwﬁmrgw@rm ﬂe%ftﬁu(fbnﬁﬁla’ﬂ - cont ai ni ng

friction ers | so have Iowasp characteristics. Transition netals

may i ncl udZn[\SP(SS)IQR OR'rzé],z where R) and R’ are6r-Cis ellqémgumyrﬁmhlue

hydr ocar by at | ve of coh ol yal s eh

esterifi ed&g'lqs‘ 1911?0??1‘7 O‘?’bese %‘hﬁ)&& 8¥ ay Bgfﬁ'ﬁ%ﬁ cﬁan |%Il(?glru5

di thi ocar bR typiuIR asedin Mbﬁﬁbwm@soudowm@em@mse (cual Hibe,

I m des, am nes, thiazol'es, thiadiazoles, dithiazoles, diazoles, triazoles,

and ot her pﬂlcampmitwulaémh(mghcnmerm‘lle@rwmﬁ%h%ﬁsﬁd agvantageeusly anounts of
O, NN S or P, individually or in conbination. In particular, M-containing
conpounds [o®1])be Hewevern hﬁirslfysuﬁﬂfﬂmtthdphmplfarm ﬁaamﬂescl\atdddﬁiwmi leasaa banat es,
Mo(DTC), Mp-dithi ophgsphates, M(DIP), am nes éA{Q@ Mb- al cohol at es,
Mb- al cohol delgteaious effect ondhe gawlyshin sa&almcowms 8pd a %2"!28%“

o, 794, 150, Ssoiingifompblics: Dk way K mifhies IS itbleq8ng oo

of the ZDDP with phosphorus-free antiwear additives.

[092) A variety of non-phosphorous additives are also used as antiwear
additives. Sulfurized olefins are useful as antiwear and EP additives. Sulfur-
containing olefins can be prepared by sulfurization of various organic materials
including aliphatic, arylaliphatic or alicyclic olefinic hydrocarbons containing
from about 3 to 30 carbon atoms, preferably 3-20 carbon atoms. The olefinic
compounds contain at least one non-aromatic double bond. Such compounds are
defined by the formula

R’R*C=CR’R® |
[093] where each of R3-R® are independently hydrogen or a hydrocarbon
radical. Preferred hydrocarbon radicals are alkyl or alkenyl radicals. Any two
of R3-Rf5 may be connected so as to form a cyclic ring. Additional information
concerning sulfurized olefins and their preparation can be found in U.S. Patent

4,941,984, incorporated by reference herein in its entifety.

[094] The use of polysulfides of thiophosphorus acids and thiophosphorus
acid esters as lubricant additives is disclosed in U.S. Patent Nos. 2,443,264;
2,471,115; 2,526,497; and 2,591,577. Addition of phosphorothionyl disulfides

as an antiwear, antioxidant, and EP additive is disclosed in U.S. Patent
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properties. U.S. Patent 5,034,141 discloses that a combination of a

thiodixanthogen compound (octylthiodixanthogen, for example) and a metal
thiophosphate (ZDDP, for example) can improve antiwear properties. U.S.
Patent 5,034,142 discloses that use of a metal alkyoxyalkylxanthate (nickel
ethoxyethylxanthate, for example) and a dixanthogen (diethoxyethyl
dixanthogen, for example) in combination with ZDDP improves antiwear

properties.

[097) Preferred antiwear additives include phosphorus and sulfur compounds,
such as zinc dithiophosphates and/or sulfur, nitrogen, boron, molybdenum
phosphorodithioates, molybdenum dithiocarbamates and various organo-
molybdenum derivatives including heterocyclics, for example dimercaptothia-
diazoles, mercaptobenzothiadiazoles, triazines, and the like, alicyclics, amines,
alcohols, esters, diols, triols, fatty amides and the like can also be used. Such

additives may be used in an amount of about 0.01 to 6 wt%, preferably about
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0.01 to 4 wt%. ZDDP-like compounds provide limited hydroperoxide
decomposition capability, significantly below that exhibited by compounds
disclosed and claimed in this patent and can therefore be eliminated from the
formulation or, if retained, kept at a minimal concentration to facilitate

production of low SAPS formulations.

Viscosity Index Improvers

[098] Viscosity index improvers (also known as VI improvers, viscosity
modifiers, and viscosity improvers) provide lubricants with high and low
temperature operability. These additives impart shear stability at elevated

temperatures and acceptable viscosity at low temperatures.

[099] Suitable viscosity index improvers include high molecular weight

hydrocarbons, polyesters and viscosity index improver dispersants that function
as both a viscosity index improver and a dispersant. Typical molecular weights
of these polymers are between about 10,000 to 1,000,000, more typically about
20,000 to 500,000, and even more typically between about 50,000 and 200,000.

[0100] Examples of suitable viscosity index improvers are polymers and
copolymers of methacrylate, butadiene, olefins, or alkylated styrenes. Poly-
isobutylene is a commonly used viscosity index improver. Another suitable
viscosity index improver is polymethacrylate (copolymers of various chain
length alkyl methacrylates, for example), some which can also serve as pour
point depressants in some formulations. Other suitable viscosity index
improvers include copolymers of ethylene and propylene, hydrogenated block
copolymers of styrene and isoprene, and polyacrylates (copolymers of various
chain lengtﬁ acrylates, for example). Specific examples include styrene-isoprene

or styrene-butadiene based polymers of 50,000 to 200,000 molecular weight.

[0101] Viscosity index improvers may be used in an amount of about 0.01 to 8

wt%, preferably about 0.01 to 4 wt%.
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[0102] Antioxidants retard the oxidative degradation of base oils during
service. Such degradation may result in deposits on metal surfaces, the presence
of sludge, or a viscosity increase in the lubricant. One skilled in the art knows a
wide variety of oxidation inhibitors that are useful in lubricating oil composi-
tions. See, Klamann in “Lubricants and Related Products”, op cite, and U.S.
Patent Nos. 4,798,684 and 5,084,197, for example.

[0103] Useful antioxidants include hindered phenols. These phenolic anti-
oxidants may be ashless (metal-free) phenolic compounds or neutral or basic
metal salts of certain phenolic compounds. Typical phenolic antioxidant
compounds are the hindered phenols which are the ones which contain a
sterically-hindered hydroxyl group, and these include those derivatives of
dihydroxy aryl compounds in which the hydroxyl groups are in the ortho- or
para-position relative to each other. Typical phenolic antioxidants include the
hindered phenols substituted with C4+ alkyl groups and the alkylene coupled
derivatives of these hindered phenols. Examples of phenolic materials of this
type 2-t-butyl-4-heptylphenol; 2-t-butyl-4-octylphenol; 2-t-butyl-4-
dodecylphenol; 2,6-di-t-butyl-4-heptylphenol; 2,6-di-t-butyl-4-dodecylphenol; 2-
methyl-6-t-butyl-4-heptylphenol; and 2-methyl-6-t-butyl-4-dodecylphenol.
Other useful hindered mono-phenolic antioxidants may include for example the
hindered 2,6-di-alkylphenolic proprionic ester derivatives. Bis-phenolic
antioxidants may also be advantageously used in combination with the instant
invention. Examples of ortho-coupled bisphenols include: 2,2’-bis(4-heptyl-6-t-
butylphenol); 2,2°-bis(4-octyl-6-t-butylphenol); and 2,2°-bis(4-dodecyl-6-t-
butylphenol). Para-coupled bisphenols include for example 4,4'-bis(2,6-di-t-
butylphenol) and 4,4'-methylene-bis(2,6-di-t-butylphenol).

[0104] Non-phenolic oxidation inhibitors which may be used include aromatic
amine antioxidants and these may be used either as such or in combination with

phenolic antioxidants. Typical examples of non-phenolic antioxidants include:
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alkylated and non-alkylated aromatic amines such as aromatic monoamines of
the formula R®R°R'°N where R® is an aliphatic, aromatic or substituted aromatic
group, R?is an’ aromatic or a substituted aromatic group, and R' is H, alkyl, aryl
or R''S(O)xR" where R'! is an alkylene, alkenylene, or aralkylene group, RZis
a higher alkyl group, or an alkenyl, aryl, or alkaryl group, and x is 0, 1 or 2. The
aliphatic group R® may contain from 1 to about 20 carbon atoms, and preferably
contains from about 6 to 12 carbon atoms. The aliphatic group is a saturated
aliphatic group. Preferably, both R® and R? are aromatic or substituted aromatic
groups, and the aromatic group may be a fused ring aromatic group such as
naphthyl. Aromatic groups R® and R® may be joined together with other groups

such as S.

[0105]) Typical aromatic amines antioxidants have alkyl substituent groups of
at least about 6 carbon atoms. Examples of aliphatic groups include hexyl,
heptyl, octyl, nonyl, and decyl. Generally, the aliphatic groups will not contain
more than about 14 carbon atoms. The general types of amine antioxidants
useful in the present compositions include diphenylamines, phenyl naphthyl-
amines, phenothiazines, imidodibenzyls and diphenyl phenylene diamines.
Mixtures of two or more aromatic amines are also useful. Polymeric amine
antioxidants can also be used. Particular examples of aromatic amine anti-
oxidants useful in the present invention include: p,p’-dioctyldiphenylamine;
t-octylphenyl-alpha-naphthylamine; phenyl-alpha—naphthylaminé; and
p-octylphenyl-alpha-naphthylamine.

[0106] Sulfurized alkyl phenols and alkali or alkaline earth metal salts thereof

also are useful antioxidants.

[0107] Another class of antioxidant used in lubricating oil compositions is oil-
soluble copper compounds. Any oil-soluble suitable copper compound may be
blended into the lubricating oil. Examples of suitable copper antioxidants
include copper dihydrocarbyl thio- or dithio-phosphates and copper salts of
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naturally occurring or synthetic carboxylic acids. Other suitable copper salts
include copper dithiacarbamates, sulphonates, phenates, and acetylacetonates.
Basic, neutral, of acidic copper Cu(I) and or Cu(lI) salts derived from alkenyl
succinic acids or anhydrides are know to be particularly useful.

[0108] Preferred antioxidants include hindered phenols, arylamines. These
antioxidants may be used individually by type or in combination with one
another. Such additives may be used in an amount of about 0.01 to 5 wt%,

preferably about 0.01 to 1.5 wt%.

Detergents

[0109] Detergents are commonly used in lubricating compositions. A typical
detergent is an anionic material that contains a long chain hydrophobic portion
of the molecule and a smaller oleophobic anionic or hydrophilic portion of the
molecule. The anionic portion of the detergent is typically derived from an
organic acid such as a sulfur acid, carboxylic acid, phosphorus acid, phenol, or

mixtures thereof. The counterion is typically an alkaline earth or alkali metal.

[0110] Salts that contain a substantially stoichiometric amount of the metal are
described as neutral salts and have a total base number (TBN, as measured by
ASTM D2896) of from 0 to about 80. Many compositions are overbased,
containing large amounts of a metal base that is achieved by reacting an excess
of a metal compound (a metal hydroxide or oxide, for example) with an acidic
gas (such as carbon dioxide). Useful detergents can be neutral, mildly

overbased, or highly overbased.

[0111] It is desirable for at least some detergent to be overbased. Overbased
detergents help neutralize acidic impurities produced by the combustion process
and become entrapped in the oil. Typically, the overbased material has a ratio of
metallic ion to anionic portion of the detergent of about 1.05:1 to 50:1 on an
equivalent basis. More preferably, the ratio is from about 4:1 to about 25:1. The
resulting detergent is an overbased detergent that will typically have a TBN of
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about 150 or higher, often about 250 to 450 or more. Preferably, the overbasing
cation is sodium, calcium, or magnesium. A mixture of detergents of differing

TBN can be used in the present invention.

[0112] Preferred detergents include the alkali or alkaline earth metal salts of

sulfonates, phenates, carboxylates, phosphates, and salicylates.

[0113] Sulfonates may be prepared from sulfonic acids that are typically
obtained by sulfonation of alkyl-substituted aromatic hydrocarbons. Hydro-
carbon examples include those obtained by alkylating benzene, toluene, xylene,
naphthalene, biphenyl and their halogenated derivatives (chlorobenzene,
chlorotoluene, and chloronaphthalene, for example). The alkylating agents
typically have about 3 to 70 carbon atoms. The alkaryl sulfonates typically
contain about 9 to about 80 or more carbon atoms, more typically from about 16

to 60 carbon atoms.

[0114] Klamann in “Lubricants and Related Products”, op cit discloses a
number of overbased metal salts of various sulfonic acids which are useful as
detergents and dispersants in lubricants. The book entitled ‘“Lubricant
Additives”, C. V. Smallheer and R. K. Smith, published by the Lezius-Hiles Co.
of Cleveland, Ohio (1967), similarly discloses a number of overbased sulfonates

that are useful as dispersants and/or detergents.

[0115] Alkaline earth phenates are another useful class of detergent for
lubricants. These detergents can be made by reacting alkaline earth metal
hydroxide or oxide (CaO, Ca(OH),, BaO, Ba(OH),, MgO, Mg(OH),, for
example) with an alkyl phenol or sulfurized alkylphenol. Useful alkyl groups
include straight chain or branched C,-C3o alkyl groups, preferably, C4-Csp.
Examples of suitable phenols include isobutylphenol, 2-ethylhexylphenol,
nonylphenol, dodecyl phenol, and the like. It should be noted that starting
alkylphenols may contain more than one alkyl substituent that are each

independently straight chain or branched. When a non-sulfurized alkylphenol is
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used, the sulfurized product may be obtained by methods well known in the art.
These methods include heating a mixture of alkylphenol and sulfurizing agent
(including elemental sulfur or sulfur halides, such as sulfur dichloride, and the
like) and then reacting the sulfurized phenol with an alkaline earth metal

hydroxide or oxide.

[0116] Metal salts of carboxylic acids are also useful as detergents. These
carboxylic acid detergents may be prepared by reacting a basic metal compound
with at least one carboxylic acid and removing free water from the reaction
product. These compounds may be overbased to produce the desired TBN level.
Detergents made from salicylic acid are one preferred class of detergents derived
from carboxylic acids. Useful salicylates include long chain alkyl salicylates.

One useful family of compositions is of the formula

OH 2

where R is a hydrogen atom or an alkyl group having 1 to about 30 carbon
atoms, n is an intéger from 1 to 4, and M is an alkaline earth metal. Preferred R
groups are alkyl chains of at least Cy,, preferably C,; or greater. R may be
optionally substituted with substituents that do not interfere with the detergent’s
function. M is preferably calcium, magnesium, or barium. More preferably, M

is calcium.

[0117] Hydrocarbyl-substituted salicylic acids may be prepared from phenols
by the Kolbe reaction. See U.S. Patent 3,595,791, which is incorporated herein
by reference in its entirety, for additional information on synthesis of these
compounds. The metal salts of the hydrocarbyl-substituted salicylic acids may
be prepared by double decomposition of a metal salt in a polar solvent such as

water or alcohol.
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[0118] Alkaline earth metal phosphates are also used as detergents.

[0119] Detergents may be simple detergents or what is known as hybrid or
complex detergents. The latter detergents can provide the properties of two
detergents without the need to blend separate materials. See U.S. Patent

6,034,039 for example.

[0120] Preferred detergents include calcium phenates, calcium sulfonates,
calcium salicylates, magnesium phenates, magnesium sulfonates, magnesium
salicylates and other related components (including borated detergents).
Typically, the total detergent concentration is about 0.01 to about 6.0 wt%,
preferably, about 0.1 to 0.4 wt%.

Dispersant

[0121] During engine operation, oil-insoluble oxidation byproducts are
produced. Dispersants help keep these byproducts in solution, thus diminishing
their deposition on metal surfaces. Dispersants may be ashless or ash-forming in
nature. Preferably, the dispersant is ashless. So-called ashless dispersants are
organic materials that form substantially no ash upon combustion. For example,
non-metal-containing or borated metal-free dispersants are considered ashless.
In contrast, metal-containing detergents discussed above form ash upon

combustion.

[0122] Suitable dispersants typically contain a polar group attached to a
relatively high molecular weight hydrocarbon chain. The polar group typically
contains at least one element of nitrogen, oxygen, or phosphorus. Typical

hydrocarbon chains contain 50 to 400 carbon atoms.

[0123] Chemically, many dispersants may be characterized as phenates,
sulfonates, sulfurized phenates, salicylates, naphthenates, stearates, carbamates,
thiocarbamates, phosphorus derivatives. A particularly useful class of
dispersants are the alkenylsuccinic derivatives, typically produced by the

reaction of a long chain substituted alkenyl succinic compound, usually a
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substituted succinic anhydride, with a polyhydroxy or polyamino compound.
The long chain group constituting the oleophilic portion of the molecule which
confers solubility in the oil, is normally a polyisobutylene group. Many
examples of this type of dispersant are well known commercially and in the
literature. Exemplary patents describing such dispersants are U.S. Patent Nos.
3,172,892; 3,2145,707; 3,219,666; 3,316,177; 3,341,542; 3,444,170; 3,454,607,
3,541,012; 3,630,904; 3,632,511; 3,787,374 and 4,234,435. Other types of
dispersant are described in U.S. Patent Nos. 3,036,003; 3,200,107, 3,254,025;
3,275,554; 3,438,757; 3,454,555; 3,565,804; 3,413,347; 3,697,574; 3,725,277,
3,725,480; 3,726,882; 4,454,059; 3,329,658; 3,449,250; 3,519,565; 3,666,730,
3,687,849; 3,702,300; 4,100,082; 5,705,458. A further description of dispersants
may be found, for example, in European Patent Application No. 471 071, to

which reference is made for this purpose.

[0124] Hydrocarbyl-substituted succinic acid compounds are popular
dispersants. In particular, succinimide, succinate esters, or succinate ester
amides prepared by the reaction of a hydrocarbon-substituted succinic acid
compound preferably having at least 50 carbon atoms in the hydrocarbon
substituent, with at least one equivalent of an alkylene amine are particularly
useful.

[0125] Succinimides are formed by the condensation reaction between alkenyl
succinic anhydrides and amines. Molar ratios can vary depending on the
polyamine. For example, the molar ratio of alkenyl succinic anhydride to TEPA
can vary from about 1:1 to about 5:1. Representative examples are shown in
U.S. Patent Nos. 3,087,936; 3,172,892; 3,219,666; 3,272,746; 3,322,670; and
3,652,616, 3,948,800; and Canada Patent No. 1,094,044.

[0126] Succinate esters are formed by the condensation reaction between
alkenyl succinic anhydrides and alcohols or polyols. Molar ratios can vary
depending on the alcohol or polyol used. For example, the condensation product

of an alkenyl succinic anhydride and pentaerythritol is a useful dispersant.



O her Additives 0.995 The circulating oil conprises a mxture of Goup |
base stock (about 20.0 wt% and G oup H base stocks (about 79.0 w%.
Besi de t woQo@dH2397 % def oaner/ di | uent sol ution, it contacmas2@oussD. 960
wt % additives. Defoamer = 1 wt% of DCF 200 in diluents shown in Table 3.
TABLE 3 Days Foam ng Tendency, Seq |, nL High S Jet A

-44 -

[0127] Succinate ester amides are formed by condensation reaction between
alkenyl succinic anhydrides and alkanol amines. For example, suitable alkanol
amines include ethoxylated polyalkylpolyamines, propoxylated polyalkylpoly-
amines and polyalkenylpolyamines such as polyethylene polyamines. One
example is propoxylated hexamethylenediamine. Representative examples are
shown in U.S. Patent 4,426,305.

[0128] The molecular weight of the alkenyl succinic anhydrides used in the
preceding paragraphs will typically range between 800 and 2,500. The above
products can be post-reacted with various reagents such as sulfur, oxygen,
formaldehyde, carboxylic acids such as oleic acid, and boron compounds such as
borate esters or highly borated dispersants. The dispersants can be borated with
from about 0.1 to about 5 moles of boron per mole of dispersant reaction

product.

[0129] Mannich base dispersants are made from the reaction of alkylphenols,
formaldehyde, and amines. See U.S. Patent 4,767,551, which is incorporated
herein by reference. Process aids and catalysts, such as oleic acid and sulfonic
acids, can also be part of the reaction mixture. Molecular weights of the
alkylphenols range from 800 to 2,500. Representative examples are shown in
U.S. Patent Nos. 3,697,574; 3,703,536; 3,704,308; 3,751,365; 3,756,953;
3,798,165; and 3,803,039. |

[0130] Typical high molecular weight aliphatic acid modified Mannich
condensation products useful in this invention can be prepared from high
molecular weight alkyl-substituted hydroxyaromatics or HN(R), group-

containing reactants.

[0131] Examples of high molecular weight alkyl-substituted hydroxyaromatic
compounds are polypropylphenol, polybutylphenol, and other polyalkylphenols.
These polyalkylphenols can be obtained by the alkylation, in the presence of an
alkylating catalyst, such as BF;, of phenol with high molecular weight poly-
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propylene, polybutylene, and other polyalkylene compounds to give alkyl
substituents on the benzene ring of phenol having an average 600-100,000

molecular weight.

[0132] Examples of HN(R), group-containing reactants are alkylene
polyamines, principally polyethylene polyamines. Other representative organic
compounds containing at least one HN(R), group suitable for use in the prepara-
tion of Mannich condensation products are well known and include the mono-
and di-aminoalkanes and their substituted analogs, e.g., ethylamine and
diethanolamine; aromatic diamines, e.g., phenylenediamine, diamino naphtha-
lenes; heterocyclic amines, e.g., morpholine, pyrrole, pyrrolidine, imidézole,

imidazolidine, and piperidine; melamine and their substituted analogs.

[0133] Examples of alkylene polyamide reactants include ethylenediamine,
diethylene triamine, triethylene tetraamine, tetracthylene pentaamine, penta-
ethylene hexamine, hexaethylene heptaamine, heptaethylene octaamine,
octaethylene nonaamine, nonaethylene decamine, and decaethylene undecamine
and mixture of such amines having nitrogen contents corresponding to the
alkylene polyamines, in the formula H,N-(Z-NH-),H, mentioned before, Z is a
divalent ethylene and n is 1 to 10 of the foregoing formula. Corresponding
propylene polyamines such as propylene diamine and di-, tri-, tetra-, penta-
propylene tri-, tetra-, penta- and hexaamines are also suitable reactants. The
alkylene polyamines are usually obtained by the reaction of ammonia and dihalo
alkanes, such as dichloro alkanes. Thus the alkylene polyamines obtained from
the reaction of 2 to 11 moles of ammonia ;avith 1 to 10 moles of dichloroalkanes
having 2 to 6 carbon atoms and the chlorines on different carbons are suitable

alkylene polyamine reactants.

[0134] Aldehyde reactants useful in the preparation of the high molecular
products useful in this invention include the aliphatic aldehydes such as

formaldehyde (also known as paraformaldehyde and formalin), acetaldehyde and
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aldol (B-hydroxybutyraldehyde). Formaldehyde or a formaldehyde-yielding

reactant is preferred.

[0135] Hydrocarbyl substituted amine ashless dispersant additives are well
known to one skilled in the art; see, for example, U.S. Patent Nos. 3,275,554,
3,438,757; 3,565,804; 3,755,433, 3,822,209, and 5,084,197.

[0136] Preferred dispersants include borated and non-borated succinimides,
including those derivatives from mono-succinimides, bis-succinimides, and/or
mixtures of mono- and bis-succinimides, wherein the hydrocarbyl succinimide is
derived from a hydrocarbylene group such as polyisobutylene having a Mn from
about 500 to about 5000 or a mixture of such hydrocarbylene groups. Other
preferred dispersants include succinic acid-esters and amides, alkylphenol-
polyamine-coupled Mannich adducts, their capped derivatives, and other related
components. Such additives may be used in an amount of about 0.1 to 20 wt%,

preferably about 0.1 to 8 wt%.

Pour Point Depressants

[0137] Conventional pour point depressants (also known as lube oil flow
improvers) may be added to the compositions of the present invention if desired.
These pour point depressants may be added to lubricating compositions of the
present invention to lower the minimum temperature at which the fluid will flow
or can be poured. Examples of suitable pour point depressants include alkylated
naphthalene, polymethacrylates, polyacrylates, polyarylamides, condensation
products of haloparaffin waxes and aromatic compounds, vinyl carboxylate
polymers, and terpolymers of dialkylfumarates, vinyl esters of fatty acids and
allyl vinyl ethers. U.S. Patent Nos. 1,815,022; 2,015,748; 2,191,498; 2,387,501;
2,655, 479; 2,666,746; 2,721,877; 2.721,878; and 3,250,715 describe useful pour
point depressants and/or the preparation thereof. Such additives may be used in

an amount of about 0.01 to 5 wt%, preferably about 0.01 to 1.5 wt%.
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Corrosion Inhibitors

[0138] Corrosion inhibitors are used to reduce the degradation of metallic parts
that are in contact with the lubricating oil composition. Suitable corrosion
inhibitors include thiadiazoles. See, for example, U.S. Patent Nos. 2,719,125;
2,719,126; and 3,087,932. Such additives may be used in an amount of about
0.01 to 5 wt%, preferably about 0.01 to 1.5 wt%.

Seal Compatibility Additives
[0139] Seal compatibility agents help to swell elastomeric seals by causing a

chemical reaction in the fluid or physical change in the elastomer. Suitable seal
compatibility agents for lubricating oils include organic phosphates, aromatic
esters, aromatic hydrocarbons, esters (butylbenzyl phthalate, for example), and
polybutenyl succinic anhydride. Such additives may be used in an amount of

about 0.01 to 3 wt%, preferably about 0.01 to 2 wt%.

Inhibitors and Antirust Additives

[0140] Antirust additives (or corrosion inhibitors) are additives that protect
lubricated metal surfaces against chemical attack by water or other
contaminants. A wide variety of these are commercially available; they are

referred to in Klamann in “Lubricants and Related Products”, op cit.

[0141] One type of antirust additive is a polar compound that wets the metal
surface preferentially, protecting it with a film of oil. Another type of antirust
additive absorbs water by incorporating it in a water-in-oil emulsion so that only
the oil touches the metal surface. Yet another type of antirust additive
chemically adheres to the metal to produce a non-reactive surface. Examples of
suitable additives include zinc dithiophosphates, metal phenolates, basic metal
sulfonates, fatty acids and amines. Such additives may be used in an amount of

about 0.01 to 5 wt%, preferably about 0.01 to 1.5 wt%.
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Friction Modifiers

[0142] A friction modifier is any material or materials that can alter the
coefficient of friction of a surface lubricated by any lubricant or fluid containing
such material(s). Friction modifiers, also known as friction reducers, lubricity
agents or oiliness agents, and other such agents that change the ability of base
oils, formulated lubricant compositions, or functional fluids, to modify the
coefficient of friction of a lubricated surface may be effectively used in
combination with the base oils or lubricant compositions of the present invention
if desired. Friction modifiers that lower the coefficient of friction are
particularly advantageous in combination with the base oils and lube composi-
tions of this invention. Friction modifiers may include metal-containing
compounds or materials as well as ashless compounds or materials, or mixtures
thereof. Metal-containing friction modifiers may include metal salts or metal-
ligand complexes where the metals may include alkali, alkaline earth, or
transition group metals. Such metal-containing friction modifiers may also have
low-ash characteristics. Transition metals may include Mo, Sb, Sn, Fe, Cu, Zn,
and others. Ligands may include hydrocarbyl derivative of alcohols, polyols,
glycerols, partially esterified glycerols, thiols, carboxylates, carbamates, thio-
carbamates, dithiocarbamates, phosphates, thiophosphates, dithiophosphates,
amides, imides, amines, thiazoles, thiadiazoles, dithiazoles, diazoles, triazoles,
and other polar molecular functional groups containing effective amounts of O,
N, S, or P, individually or in combination. In particular, Mo-containing
compounds can be particularly effective as for example Mo-dithiocarbamates,
Mo(DTC), Mo-dithiophosphates, Mo(DTP), Mo-amines, Mo (Am),
Mo-alcoholates, Mo-alcohol-amides, etc. See U.S. Patent Nos. 5,824,627,
6,232,276; 6,153,564; 6,143,701, 6,110,878; 5,837,657; 6,010,987; 5,906,968;
6,734,150; 6,730,638; 6,689,725; 6,569,820; and WO 99/66013; WO 99/47629,
WO 98/26030. |
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[0143] Ashless friction modifiers may also include lubricant materials that
contain effective amounts of polar groups, for example, hydroxyl-containing
hydrocarbyl base oils, glycerides, partial glycerides, glyceride derivatives, and
the like. Polar groups in friction modifiers may include hydrocarbyl groups
containing effective amounts of O, N, S, or P, individually or in combination.
Other friction modifiers that may be particularly effective include, for example,
salts (both ash-containing and ashless derivatives) of fatty acids, fatty alcohols,
fatty amides, fatty esters, hydroxyl-containing fatty carboxylates, and
comparable synthetic long-chain hydrocarbyl acids, alcohols, amides, esters,
hydroxy carboxylates, and the like. In some instances fatty organic acids, fatty

amines, and sulfurized fatty acids may be used as suitable friction modifiers.

[0144] Useful concentrations of friction modifiers may range from about 0.01
to 10-15 wt% or more, often with a preferred range of about 0.1 to 5 wt%.
‘Concentrations of molybdenum-containing friction modifiers are often described
in terms of Mo metal concentration. Advantageous concentrations of Mo may
range from about 10 to 3000 ppm or more, and often with a preferred range of
about 20 to 2000 ppm, and in some instances a more preferred range of about 30
to 1000 ppm. Friction modifiers of all types may be used alone or in mixtures
with the materials of this invention. Often mixtures of two or more friction
modifiers, or mixtures of friction modifier(s) with alternate surface active

material(s), are also desirable.

Typical Additive Amounts

[0145] When lubricating oil compositions contain one or more of the additives
discussed above, the additive(s) are blended into the composition in an amount
sufficient for it to perform its intended function. Typical amounts of such

additives useful in the present invention are shown in Table 1 below.

[0146] Note that many of the additives are shipped from the manufacturer and
used with a certain amount of diluent base oil solvent in the formulation.

Accordingly, the weight amounts in the table below, as well as other amounts
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mentioned in this text, are directed to the amount of active ingredient (that is the
non-diluent/solvent portion of the ingredient) unless otherwise indicated. The
weight percent indicated below are based on the total weight of the lubricating

oil composition.

TABLE 1
Typical Amounts of Various Lubricant Oil Components
Approximate Approximate

Compound Wt% (Useful) Wit% (Preferred)
Detergent 0.01-6 0.01-4
Dispersant 0.1-20 0.1-8
Friction Reducer : 0.01-5 0.01-1.5
Viscosity 0.0-40 0.01-30, more
Index Improver ) preferably 0.01-15
Antioxidant 0.0-5 0.0-1.5
Corrosion Inhibitor 0.01-5 0.01-1.5
Anti-wear Additive 0.01-6 0.01-4
Pour Point Depressant 0.0-5 0.01-1.5
Base Oil Balance Balance

[0147] The present invention is further defined and demonstrated by the

following non-limiting examples and comparisons.

Example 1
[0148] Method: 1.2 vol% of 60,000 cSt polydimethylsiloxane (DCF 200) was

dissolved in 98.8 vol% of the test diluent. The stability of the defoamer-diluent
mixture was assessed visually for clarity and brightness (clear and bright) and
absence of “fish eyes” over a period of 3 weeks. The results show that the
Fail/Pass criteria cannot be predicted based on the diluent composition. The
PAOs are 100% saturates and when used as diluent produced a solution which
did not meet the Clear and Bright criteria despite coming closest to matching the

GTL oil in terms of saturates and sulfur content.
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TABLE 2
Visual Observation
Diluent Composition after 3 weeks

Pluronic L81 Polyglycol F
Aromatic 100 99.6% Aromatics, 0.4% Saturates P
Aromatic 200 99.6% Aromatics, 0.4% Saturates F
SpectraSyn 2 (PAO) 100% Saturates 0%S F
Synesstic 5 Alkylated naphthalene F
Synesstic 12 Alkylated naphthalene F
Esterex A32 Adipiate ester F
Zerol 150 Alkylated benzenes F
Zerol 500 Alkylated benzenes F
Isopar L 91% Paraffins, 9% Cycloparaffins P
Exxsol D110 45% Cycloparaffins, 55% Paraffins p

< 0.5% Aromatics
Exxsol D60 58% Cycloparaffins, 42% Paraffins P

< 0.5% Aromatics
Kerosene (Jet A Fuel) 25% Isoparaffins, 22% Paraffins, P
(High sulfur) 23% Aromatics, 30% Cycloparaffins
Jet A (Kerosene) 24% Isoparaffins, 21% Paraffins, p
(Low sulfur) 23% Aromatics, 32% Cycloparaffins
(GTL)(invention)
?3‘334603: C(15°'28° C) |> 99% Saturates, 0% Sulfur p*
about 2.6 mm®/s
5(2}36)9(;2‘1;‘3(“1‘;‘(’)‘3 Jooc) | 99% Saturates, 0% Sulfr pe

P = Pass (Clear & Bright)

F = Fail (Fish eyes or not Clear & Bright).
* After 6 months both defoamer-diluent mixtures are Clear & Bright.

Example 2

[0149] Following Example 1, those combinations of defoamer/diluent fluid

which were found to be clear and bright and did not exhibit “fish eyes™ were

evaluated for their antifoam/defoamant performance in a circulating lubricating

oil formulation.

[0150] If the defoamer-diluent mixture was still bright and clear with no drop

out or fish eyes, the defoamer mixture was formulated in a turbine oil formula-

tion and the foaming properties measured by the ASTM D 892 Sequence I test

method over a period of about 80 days.




- - - 0- [0151 As can be seen, not only does the G| fluid (possessing
99% saturates and % sul fur) function as an effective diluent whereas PAO
whi ch i s wOQwsameisrat e and al so contains zero % sul fur fPariusdicas14ssti | uent
(haze and fish eyes exhibited when PAO was used as a diluent), but the
antifoarn/defoamant-GIL fluid diluent solution when tested for its ability
to performits antifoarn/defoamant function in a lubricating oil

formul ation far exceeded the performance of other solutions which had al so
passed the clear and bright visual test but which were drastically

di fferent conpositionally. [0152] The apility of GIL fluid and/or

hydr odewaxed and/ or hydroi soneri zed/catal ytic (and/or solvent) dewaxed waxy

feed derived fluid to performas a _dil t.oil to for
ant i f oam def oamant - di | E‘&Q%Mh lsalzﬁassa?fnw ° ﬁfﬂo‘ﬁs EEI'?Bl 22007/ 01 4887
- 93 - Components Wt%

Base Stocks 99.035

Defoamer 0.005

Other Additives 0.995

The circulating oil comprises a mixture of Group I base stock (about 20.0 wt%) and
Group II base stocks (about 79.0 wt%). Beside the 0.005 wi% defoamer/diluent
solution, it contained about 0.960 wt% additives.

Defoamer = 1 wt% of DCF 200 in diluents shown in Table 3.

TABLE 3
Foaming Tendency, Seq I, mL
HighS | Low S High
Jet A Jet A | Aromatic | Isopar | Exxsol | S Jet GTL GTL
Days | 98 04 100 L D110 | A04 | (320-698°F) | (302-536°F)
0 0 0 15 0 0 0 0 0
16 | - - - - . » 0 0
42 - - - - - - 0 0
45 0 30 120 25 20 10 - -
60 90 95 155 70 55 20 - -
75 180 160 190 120 90 15 - -
77 - - - - - - - 0
83 - - - - - - 0 -

[0151] As can be seen, not only does the GTL fluid (possessing 99% saturates
and % sulfur) function as an effective diluent whereas PAO which is 100%
saturate and also contains zero % sulfur failed as a diluent (haze and fish eyes
exhibited when PAO was used as a diluent), but the antifoam/defoamant-GTL
fluid diluent solution when tested for its ability to perform its '
antifoam/defoamant function in a lubricating oil formulation far exceeded the
performance of other solutions which had also passed the clear and bright visual

test but which were drastically different compositionally.

[0152] The ability of GTL fluid and/or hydrodewaxed and/or
hydroisomerized/catalytic (and/or solvent) dewaxed waxy feed derived fluid to

perform as a diluent oil to form a stable antifoam/defoamant-diluent oil solution,



whereas PAO failed as a diluent solution despite also being near 100%
paraffinic and possessing zero % sul fur, and for the solution to exhibit
superi or wotnéscmngodef oamant perfornmance i n conpari son t @Cotuseso7ooisabl e
systens wherein the diluent oils were drastically different conpositionally
is indicative of the unexpected nature of the present invention. - 54 -
CLAI V5 1. A stable defoamant solution conprising a defoanmant/antifoam
agent dissolved in a diluent wherein the diluent fluid is selected fromthe
group consisting of GIL fluid, hydrodewaxed waxy feed fl uid,

hydroi sonmeri zed/ catal ytic (and/or sol vest) dewaxed waxy feed derived fluid
and m xtures thereof, wherein said fluid is characterized by boiling in the

range of about 300F to about 750C the_raage,recitiy_corres Rdin 0.t he
initial bovhergas BAQO\failedns a diluentsolption dgspitealsp bsipgacar 140 Nt%he

di luent fl ui I td i i : o :h@ange of about
1.2 to 4. S'I“Qﬂ??% g‘;gss\?&é?%?)n@i’tér‘]lgﬁ%é@gd;ﬁ%r}p 7%@?‘?@‘;‘%@@&? S?E&pl)"rhgsent in the
def oamant gn@ifsdrmAlefosmant pérforthance infoonipartsonab dthernsalbbletsydtedss t o about 50

wt % and the defoanmant/antifoam agent is selected fromthe grqup. cansisting
of sili comeherain thediluent pilémea‘gmmﬂmdlﬁfﬁﬁm&&mw&mn biisdadicalNe and
wherein th ef oanan al Ut I i.zed as being clear and bri ght
and narkedﬁgsePﬂgx%%égiggH%%%?P%%péggéﬁg&géﬁéﬁberiod of three weeks.

2. The stabl e defoamant solution of claim1l wherein the defoamant/antifoam
agent is present in the defoamant solution in an anount in the range of

fromO.1 to about 30 wt % 3. The stabl e defoamant solution of claim2
wherein the defoanmant/antifoam agent is present in the defoamant solution
in an anount in the range of fromabout 0.1 to about 5 w % 4. A

met hod for controlling the foamin lubricating oil conpositions conprising
one or nore natural synthetic, or non-conventional base stocks and at | east
one performance additive said nethod conprising adding to the lubricating
oil formulation the defoamant solution according to claim1l where the foam
is held to zero mMl as neasured by the ASTMD 892 Sequence 1 nethod over a
period of about 80 days. - 55 - 5. The nethod of claim4 wherein the
def oanant sol ution added to the lubricating oil conposition is the

def oamant solution is characterized as being clear and bright after six
nmont hs. 6. The nmethod of claim4 wherein the diluent in the defoanmant
solution added to the lubricating oil conpositionis a GIL fluid
characterized by having a kinematic viscosity (KV) at 40C in the range of
about 1.2 to 4.50 mm®/s.



7. The method of claim 4 wherein the defoamant sol ution added to the
| ubricating oil conposition in an anount in the range of.about 0.001
to 0.5 w % based on the total weight of the finished |ubricating oi

conposition, 8. The stabl e defoamant solution of claim1l
wherein the defoamant/anti of oam agent is selected from
pol ydi net hyl si | oxane and silicone pol ygers. 9. The stable

def oamant solution of claiml1l, 2, 3 or 8 wherein the GIL fluid,

hydr odewaxed waxy feed fluid, hydroisonerized/ catalytic (and/or

sol vent) dgyaxges waxy feed fluid, or mxture thereof is characterized
by boiling range of about 320F to about 734F. 10. The

st abl e def oamant solution of claim9 wherein the diluent is a GIL

fluid. 11, The, st apl e.def oamant sol ut.i,on qf.claim 10 wherein
the diluent fluld i&F@E@r@ﬁoa&%&?%@ﬂ%&ﬂﬂygﬁﬁeﬁf’ﬁ@alafaw??émaeet
viscosity {iKflvedtin 4Q0uém whbRid ABEaust: flakioy keldoted frén 4hSBotFEdnsisting of

12. The stabl e defoamant solution of claim 11l wherein the dil uent

fluid is fGALHBAd, diydrodevered redy hsedHhnd. dydipisemea red/atalticsend pt splyeryy)

at 40C in r - - - cas

Slabl'e dof e kY fea it dyi€aldipficlol bt yeth Said fiyid is dibyactiied
fluid i s chababhgein thethngs obaiony3 @R &y abantd7 38°C g ragdetrecitedicorraapohdiag to
14. The st abl e .def ganant tion of .claim13 wh i.nthe.diluen
ua s bR T e A B ohuPo Dol b by iiE e Blept Fikgna o
at 40C in Lifemk@n@eosity GOVt 49°Cin tBe fhnde BIEI0Ht 1.2 to 4.5 mmkFs, wikistabl e
def oamant solution of claiml1l, 2, 3 or 8 wherein the diluent fluid is

further chésfaeneyiapiigampeenis prgseat ia the defpamanyiselaben managpngin thganghof
th ty i P
e range ?BmaaIBBﬁ’t 0.d5 téab%ut?})%ét%'{dsthe defo%né;rgfiapt-[ﬂgm%%?rgilgseqi&ftéa g}e

solution of clarmld, erern t uent I's turt
char act er i gedp bynskstiug nfjsihcdoe pediltosilicerakidanaqianitifeam 466t compdsaions and
range of a\%ﬁgrtein]the? déflo)argeiné sé‘i'JEél? is characterized as being clear and bright and marked by

the absence of fish eyes over a period of three weeks.

2. The stable defoamant solution of claim 1 wherein the defoamant/antifoam
agent is present in the defoamant solution in an amount in the range of from 0.1 to about 30

wi%.

3. The stable defoamant solution of claim 2 wherein the defoamant/antifoam
agent is present in the defoamant solution in an amount in the range of from about 0.1 to

about 5 wt%.

4, A method for controlling the foam in lubricating oil compositions
comprising one or more natural synthetic, or non-conventional base stocks and at least one
performance additive said method comprising adding to the lubricating oil formulation the
defoamant solution according to claim 1 where the foam is held to zero ml as measured by

the ASTMD 892 Sequence 1 method over a period of about 80 days.
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5. The method of claim 4 wherein the defoamant solution added to the
lubricating oil composition is the defoamant solution is characterized as being clear and

bright after six months.

6. The method of claim 4 wherein the diluent in the defoamant solution added
to the lubricating oil composition is a GTL fluid characterized by having a kinematic

viscosity (KV) at 40°C in the range of about 1.2 to 4.50 mm?/s.

7. The method of claim 4 wherein the defoamant solution added to the
lubricating oil composition in an amount in the range of about 0.001 to 0.5 wt% based on

the total weight of the finished lubricating oil composition,

8. The stable defoamant solution of claim 1 wherein the defoamant/antiofoam

agent is selected from polydimethylsiloxane and silicone polymers.

9. The stable defoamant solution of claim 1, 2, 3 or 8 wherein the GTL fluid,
hydrodewaxed waxy feed fluid, hydroisomerized/catalytic (and/or solvent) dewaxed waxy

feed fluid, or mixture thereof is characterized by boiling in the range of about 320°F to
about 734°F.

10. The stable defoamant solution of claim 9 wherein the diluent is a GTL fluid.

11. The stable defoamant solution of claim 10 wherein the diluent fluid is
further characterized by having a kinematic viscosity (KV) at 40°C in the range of about
1.2 to 4.50 mm?/s.

12. The stable defoamant solution of claim 11 wherein the diluent fluid is
further characterized by having a kinematic viscosity (KV) at 40°C in the range of about
1.2 to 3.0 mm’s.
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13. The stable defoamant solution of claim 1, 2, 3 or 8 wherein the diluent fluid

is characterized as being clear and bright after six months.

14.  The stable defoamant solution of claim 13 wherein the diluent fluid is
further characterized by having a kinematic viscosity (KV) at 40°C in the range of about
1.2 to 4.5 mm’/s.

15. The stable defoamant solution of claim 1, 2, 3 or § wherein the diluent fluid
is further characterized by having a kinematic viscosity (KV) at 40°C in the range of about
1.7 to 3.0 mm?/s.

16.  The stable defoamant solution of claim 1, 2, 3 or 8 wherein the diluent fluid
is further characterized by having a kinematic viscosity (KV) at 40°C in the range of about
1.9 to 2.5 mm®/s.
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