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FI LTERABI LI TY | MPROVEMENT FOR GAS- TO LI QUI D HYDRO SOMERI ZED BASE STOCKS
BACKGROUNRO@Bo9fikslzols NVENTI ON FI ELD OF THE | NVENTI ON 100 :EThs2805384
invention relates to Gas-to-Liquids (GILL). base stocks and to G| base
stocks of reduced/ mtigated haze formati on. RELATED ART [2] Feed stocks
for lubricating oil base stocks are generally m xtures of various carbon
nunber hydrocarbons i n"CMETHOID Y ORHAVENATIGATION ANDI i mitati on vari ous
carbon chain | ength paragfiFeRr ABPIPY AIPRGVE @S, aromatics, etc.
|

The presence of | cla(r)_ G Y oREIE0 1 Y gocarbon base

st ock cause pour porRE—aRgeroaa o o0 . that is, the
onset of solid wax formation in the oil occurs at relatively high
tenperature. [3] For lubricating oils to effectively function in their

i nt ended BACKGROUNSD(ORTEABANVENIUON on engi nes, turbines, hydraulic

i nes, etc.g the\f; must remain liquid at low tenperatures. [4] To this end
hydr ocar b I | ubricating oil base stock production are
subjected to wax renoval processes including solvent dewaxing wherein the
wax i s phy@0Hal | yThepoesedt imventioneredates e Gasdotliguids (GRL) dape stacks @andsi ng
a solvent, or _catalytic d i ng, wher ehy thef use.of a catalyst converts

| ong chai #° FodnBRsSTtogks ¢ %I%CB antizated hazg ToMBAIORy dr ocar bon (wax) by
cracking/fragnmentation into shorter chain hydrocarbon, to thereby reduce
pour point and cloud point (both of which are nmeasured at | ow tenperature).
WO 2009/ 064494PCT/ E§S§5308/012839 [ 5] Waxy hydrocarbon feeds, including

t hose syn gaseous conponents such as CO and H2, especially

Fi scher-Tropsch waxes are also suitable for conversion/treatnent into

| ubri cati fg02jase Peédds stacks Uor dabiioatisg ol hasey sfoeks sare qzemedalbd emixtuney afr
hydr oi soneri zation/cat (and/or solvent) dewaxi ng whereby the | ong chain
nor mal - pavaripisscazben srumghen hiydregrsbers pacladmen dyamayr 84 ¢xavRle/ ARG NSt zed

into nore_heavily branched .iso-paraffins of inereased vi [ i and
reduced pé‘tﬁ‘?‘?a&lﬂyc‘(%lfﬂ‘sp&amqn L%lﬂl? CLe[qgilb B‘ilrlagﬁrbsr’ozﬁ)égﬁrag{’}gf’hté%p hitifits,
conversio of o] r e AR he
conmponent E‘%@gﬁiﬁ% asTlgﬁ%%e\ggFggﬁ%G%ﬁ ogag%ﬁgi Ifhsr;/gglgrsléﬁgt ockzr.l f [ 6]
Despi t e baiyagodatbsrebagesdotiovalseparrgiointearpiocioud goivit tarbe relativelp higit, that
however, heavy GIL base stocks exhibit |ow | evel haze formation which
appear s ats,t hpemsetrefs soidamax fognation hinn theoeld ofeurst rbrglatyvely eigho
measure pour point or cloud point. The onset of haze is seen on standing at
ambi ent té?fBE\gré‘f‘HFes, e.g., roomtenperature, about 15 to 30C, nore usually
20 to 25C. 1007] The haze precursors are wax types which are nore difficult

Lo remve (haan kG hificARnE Sifs! Rl eRRACIANGH ditit TR BRY RbnffrC! Oud

poi nt and not ecessa y respon o-conventl on wax renoval technl ques

such as s@ln{emh] RQonfAisfibit éfzifleyeptrbigies, ARy da@Ut Olirsdsy ate\dlithay aflusthadRainan
formin oils nerely upon standing at roomtenperature even after the oil

has been diguidkedlovotemperatyresir poi nt such as -5C or even | ower. Haze
di sappears on heating but can reappear on standing and even at room

tenperature. The waxes associated with haze are predom. nantly paraffinic in
nat ure and004kl ud&oithis ¢nd by diocarbangiaed sapess sed fmilelhn%ﬁtwgﬁllfhagﬁéléock

base. st ociboadtlion ART s Mg iooN ok iR ke BREF SRRing SPets, B08aREr
lubri cati Qg Qkin harwik 2 pRPsicilly FeRoved %dim BEE 88k!d Y8li®ht IiRltehperature

using a solvent, or catalytic dewaxing whereby the use of a catalyst converts long

chain normal or slightly branched long chain hydrocarbon (wax) by
cracking/fragmentation into shorter chain hydrocarbon, to thereby reduce pour

point and cloud point (both of which are measured at low temperature).



[9] From a custoner perspective, the appearance of haze has negative
inplications with regard to quality, customers usually associating high
qual ity wotbhostick®4exhi biting a clear and bri ght appear 20TaSe008Wil 82
observation. The clear and bright standard is in accordance with ASTM
D-4176-93 (Reapproved 1997). Haze can al so be quantified under a turbidity
test criterion expressed as nephelonetric turbidity units (NTU on a scale
having a Pmsgﬁum%kyehﬁdro%érbdiﬂ ftads, ripeladingd tiyseasynthbsidedefrem gasdouas a
Hach Model 18900 ratio turbidinmeter, a Hach Model 2100P turbidineter, etc.
[ 10] Hazecompaheutssswoh as ©6siand Hpospecinly Fischer-dponsed wiaxesprgsalso

i nsofar as t X associated with tf{ed{@z.e coul.d cl Qg% tbhe @?rets of the
fine filtsvikabledge FanyersiQn(ireptmeny, it 4labricpting hasg oty by sEhIesting [SBEF To
address h f iQn 4 | j Z J h u 1

havi ng a %%erg% |&Zst v{i%scllgg%rp §%§@‘%ﬁ# 5%%%%&% ?P%l} 2!;Héc!ay%ﬁer anvte ?dgati on
steps sucfewaxinigdPhereBRCIRY IoAgechhih tioriatacafiipise ahaorsﬁFhﬂ?d bparthedt
help lower the extent or intensity of haze but are generally, by

t hensel veparaffissifat¢ ceammangedridsomiesiaed datd mara heavdyubranchedlisp-paraffiss @dsi r ed

product. Restricting the distillation range tq |lower boili nol ecul ar
wei ght s | Hegeasefl cyiseesityuindgxc Ang fredpee @GH?ﬁ“ﬁaﬁ@\g‘%l H‘b‘é‘t-baggbféf%}% W1 be

sacrificed ipn this se, S r [ Rt re.

1 13] Usp Bty R Somel Rt R0t HARe G 00T FRE Sideks| PBLEEE for
cont act| ”ga§é&ﬁs Qonp¥nkhtstare KnoWrPaS G ELHiGRids §EIS) BuseltRMasd shsvkisi on of
the haze precursors. The solid adsorbents reduce the cloud point and haze
of the oil with mnimal effect on yield. Sorbents used in the process are
general | y[eog]i d pRespirubéing sfbiddaceddywngnipegitusel pouppoire ampelontypang with
a surface having sonme acidic character. Acid character is determ ned by
neasur enehoweverdiedvy iGEL dase stogks exhihikdavedevalihage ferrgation yyhigh apgears
spect roscopj c_nmeasur enen f. adsgrbed basi g. nol ecul es .such as ammoni a

P but v af teanmsragye drady ghgefaross Harutanat a2 ap jSrastie BEURBPRL ) o
si eves, al.pum 14 C [ i i at dl?ﬁ’% hm

silica-al h%’&}]d;ﬁ’f gg%h'c?gl%séﬁgé.tg&,eﬁ%za%% %éeé% %Isﬁg{ S gﬁt% , a@??pr)ntﬁ Cé‘laEUé',CS,
nont mor i | @Niroem teahpedsitiré Cabob@N5abil0er, mbreéasusllys 2000 2$°Ce. 9., powder,
particles, extrudates, etc. [14] The oil to be treated is contacted with
t he adsorbent in batch node or under continuous conditions using a fixed
bed, novi [@07Aed, Fhahaze peatursirsnaratvek tupes vhibkdire magpeediffiault yo gemiovei zed

fluidized bed enpl oying upflow, downflow or radical flow oil, circulation,
at t enper thagrars the Waxey tyjarahy asrocaaied W%PW@@PBBF‘E‘/C At %&Hp ¥c and

Ceaches nASyORL; Beapib o KbarofRluy ety al séihibuglet il ns RpaL 4"

st ocks. TB@tal}%ﬁ:}’&e\WﬁthaAQ%eGi@ﬁBBrsirfdiéwedJ,qmé'@afh frml BRSils Qﬁewmpaﬁaf fin
nmol ecul es of "which at lNeast '90 wt % are iso-paraffins, having a by ASTM
D- 445 of standimgBatnrodins tanpéai@e ewen aften the dibihhas bgepalemtaxefl tata leagowt54C
and an end boiling point of at |east 538C. This heavy hydrocarbon

conposi t i BAINGSUEInAS -H b PT sWem lawwer. | [dazs disapreags sarhtep\éng t AR IEAPPEPT BN |

made from Fi scher-Tropsch wax subjected t droi soperization,. This heavy
took v 1 Papgte and BE R Ry “HPREHRr B Sy Tenelid, S Jat 4€

hydr odewaxj Qo - idd Joard twhied t hat
denai ng. P B e s e R s T
renove t hageolhigher mudadudat halightehan taré thehwakeressual [yOdsgbeiaRdoGEOS Bahd
teaches a process for producing a | ow haze heavy base oil including the

st eps of §§@upcm h@seast@@@vy waxy feed stream having an initial boiling point
greater than 900F and having a paraffin content of at |east 80% separating
the heavy feed stream.into.a heavy fraction and a.ljght, fraction by deep
cut ot 9GS on. Hadk onyatisty dFdices: e drarabiiain, Of (e ik 0F Biustkunbeod °F ow
haze heav Q] j " means a cloud point of 10C
or |ess, }S(r)@grg% #ﬁyfrgbf[‘%&/ uéé@?fsﬁ%é%vép?fé’g@@gt& y OC or less. WO

2009/ 064494PCT/ U S2008/ 012839 1018] WD 2005/ 063940 teaches a process for
prepari .”9[@0936126_15{0% DauStotér Perpestive, ClHUdppQirihc@lofPRARWKAS mpdtive

ki nematic viscosity at 100C of greater than 10 mmR2/s by hydroi soneri zati on
of a Fi schaplidatipscivity regaedite gualitycicustoamdratusaallpfassoeiatingniwigh quadity
products and a distillation residue, reduction of the wax content of the
resi due by contacting the residue with a hydroisonerization catal yst under
hydr oi soneri zati on conditions and sol vent dewaxi ng the hydroi soneri zed
residue to.-obtain a haze free base oil. See al so WD 2005/ 063941. [19] USP
6, 962, 651 teaches a nethod for producing a |ubricant base oil conprising
the steps of hydroisonerizing a feedstock over a medi um pore size nol ecul ar

______ o, o S -, = - v S



[21] US Published Application 2005/ 0261147 teaches |ubricant blends with
| ow Brookfield viscosities, the base oil being a mxture of a base oil
derived fwormdvwagldoy paraffinic wax and a petrol eum deri peu/usa@s/ onist and
contai ning a pour point depressant. Repgesentative of base oils derived
fromhighly paraffinic wax are base oils derived from Fi scher-Tropsch wax
vi a hydroi sonerization. Pour point depressants are described as materials
known in Wi Gitd extibitingcd oidar ahdibrightappdarhndd dedisual ebdezvatiad. The elear
anhydri de-styrene copoicgrre_r s, polynmethacryl ates, polyacryl ates,

a

pol yacryl and deight standerds ist inoacoprdancst witbfARAM 2dd76193 (asapprayed AP9Rht i
d i nyl boxy! at | ot 1 f dial kyl f tes,

vinyl est Bage ofan Alsq b auantlliad) et p I 4Ry SO ppresse S

RS . gy e !

Popor ey LEBGHEEF: BABAERT BhiteINELY) B3 SClf naVils sBhicBin VAIGC oF 24

identifieNTs Rolnie@ubar iy ad eturbidZ@btedSFuéh 485,24 FFadtedvlods] algMddirhiive
conprising a blend of an al kyl ester copolyner, preferably an

et hyl ene- tirhidimeter; atachddodgh2QOR hutbidimeten kteni ¢ oi | to inprove flow
properties of a mneral oil and to prevent filter bl ockage of a filter due
to wax formation. [23] US 2006/ 0019841 teaches the use of a Cl2-C20

pol yal kyl [ hacrifaza 15 360 gaen anPoaing b ppieatiah doroproblerns duyides e msekar o

oi | base B e whsapsasis SO bt b0 eIRE Bt poRS ST Bl Gdflincea

ener gy effl.ci : i |k ising a high viscosity fluid bl ended
s hite e i HpaR

with a | ower wher el e final blend has a viscosity index
greater than or equal to 175. Preferably the high viscosity fluid conprises
a pol yal pppxaljef i T@ndlidvél8 hazeotmatiGit @6 lipdrbisentbrizedpsyrithetia watheaty c
hydr ocarbon or PAO and may further conprise the addition of one or nore of
an ester, lubieneilahaving aakdtiematiy discogityc@s 460°Gi e abouioil 0. mpalds torversatean

al so be present and include one or nore of. dispersants, .detergents,
friction PIHERMQ} steps sueh ?6hlgrl}ﬁ!irfe%‘ftﬂﬁS%‘éFJ}Witﬂ?&ée,atEé‘h‘BFIes‘F‘PﬁnQF‘ ed gedistant s,

chr omophop el (Vesineidialh BR3hUl O4F Bhse HAZELTHEARAY. ¥y Sonshidydd ui ¢

has a kin cosity greater anh or equal and | ess

than or eﬁts_arﬁéiené,a%galgmésﬁlt@ﬂ@%awehlﬁendh@f {hevedsired r08utty Restridtilgs a

ki nematic viscosity of Iess than or equal to 40 m®/s at 100C and greater
t han or etheadistilation ramgl ®© wett@dlingueecwnlar Weights issefficient brmithed or
described in any way. [026]1t would be. a sigpifjcant technical advance if
the haze theslO E§6@P&?g§’%%sﬁ SI%‘R/W@W SpERECEREEILS 6% coul d be sol ved

by a technique other than subjecting the base stock to an additional or _
nore seve i nal ,processi ng ep, ,such as re severe solvent or catalytic
dewaxi ng Lﬁédsor%&%ﬁa}sslb e"rﬂfﬁ%f:%SGéPih%WgFgﬁneri zation all of which are
mar ked by a reduction in yield. DESCRI PTION OF THE I NVENTI ON [ 027] 1t has
been di sc ed t j = Li qyj )ai S Cﬁ(e‘ﬂ% d/ or
base oil ( ﬁlavi ntggg W&%@ﬂg?u%ﬁ&%gngygﬁ%ét%g lgraé,:agf)ré erab yggpout
10 m®/'s géntatGhethe BHrWitRrLéslidalyorbbAtio demoVE A6 leakt BiftEon @TXBE tRgei N

the oil on standing at anbient tenperature, said haze being evidenced by a
great er t hravugsods.NTheagolRDaIsotients treducebthet closd gwynt, ankhhazge of dhriodawvith a

| evel evidencing NTU val .ue o bout 2.0 NTUY or less at 20C C, .
pr ef er abl JIBBBYt e?fést @R Yasld) eséor pntfoesecge,n '#Eﬁ' é’rﬁ?f‘egﬁeﬁ%?mg&ﬂ‘a'@i‘dt selid NTU
or less at_20 (9 I pref t 0, 1C
for at | eagﬁlcét‘aﬁ@%t?e&é‘ra&%‘géﬁhy&%? Fétfé\gés%(a;%g aa;r/@ ,%raeguﬁtag:? glragéﬂégépel east
60 days, HBiic RhafREGD! YAGH tkaattePOisdayerindd 8yafabinemdn® dfhacidlsitease
stock(s) and/or base oil(s) of a particular addifive selected fromthe
group condemsdity)gletdrmindDug9 EAHANHAREN kpeI2ABBOHPICABBSSUredent bf agsorprdr |
basic molecules such as ammonia, n-butyl amine or pyridine. Sorbent materials

include crystalline molecular sieves, alumino-silicate zeolites, activated carbon,

aluminas, silica-alumina, and clays (e.g., bauxite, Fullers Earth, attapulgite,
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montmorillonite, halloysite, sepiolite) in various forms, e.g., powder, particles,

extrudates, etc.

[014] The oil to be treated is contacted with the adsorbent in batch mode or
under continuous conditions using a fixed bed, moving bed, slurry bed, simulated
moving bed, magnetically stabilized fluidized bed employing upflow, downflow
or radical flow oil circulation, at temperatures usually below 66°C and more

preferably between about 10°C and 50°C.
[015] See also USP 6,468,417 and USP 6,468,418.

[016] WO 2004/033607 teaches heaizy hydrocarbon compositions useful as
heavy lubricant base stocks. The heavy hydrocarbon composition comprise at
least 95 wt% paraffin molecules of which at least 90 wt% are iso-paraffins, having
a KV by ASTM D-445 of above 8 mm?/s at 100°C, an initial boiling point of at
least 454°C and an end boiling point of at least 538°C. This heavy hydrocarbon
composition of this published application is a particular GTL heavy oil made from
Fischer-Tropsch wax subjected to hydroisomerization. This heavy stock will
typically be mildly hydrofinished and/or dehazed after hydrodewaxing to improve
color, appearance and stability. It is stated that dehazing is typically achieved by
either catalytic or ébsorptive methods to remove those constituents that result in

haziness.

[017] USP 6,699,385 teaches a process for producing a low haze heavy base
oil including the steps of providing a heavy waxy feed stream having an initial
boiling point greater than 900°F and having a paraffin content of at least 80%,
separating the heavy feed stream into a heavy fraction and a light fraction by deep
cut distillation, and hydroisomerizing the light fraction to produce a low haze
heavy base oil. In this patent “low haze” means a cloud point of 10°C or less,

preferably 5°C or less, more preferably 0°C or less.



wherein Rs are the same or different and are i ndependently selected from
hydrogen, and methyl, preferably hydrogen, Ills are the same or different
and are iwdependently selected fromC to C24 al kyl andpairasees®11sder eof ,
preferably C6 to Gs alkyl and m xturessthereof provided the average of the
R1 groups is in the range of Cl0 to Cl6, preferably C10 to Cl4, nost
preferably Cl2 average, R2 is selected fromCl to C18 al kyl and m xtures

thereof, pogsjer abinO QDO8/E63940nteachiesa Processf for qireparing aphiazei free base pdl yner
of formula 1 a weight aver ag; Mv of from about 40,000 to about 80, 000,
pr ef er abl hawingua cBmdopoint wbdelgw 6°6r and ¢ kinemptic Wisgosy atokQRICaos greaters110

avai l abl e from I nfineym Cor,paratian;.or Il . N ichils.a mxture of

(a) wher elﬂPPIRg]Oi gﬂr@?ﬁ)ﬂm g?,gf QyMEHZAtgn, of rgg;ll%{%'é%f)?s&isg nH@bseRfEO&rﬁcﬂ

ni trogen apn t hGl it - ' a

et gnt - avarior of 888 gt Sy HpbGLs tindf (RIARKER RsREpRedithion' vt s
wax content of the residue by contacting the residue with a hydroisomerization
catalyst under hydroisomerization conditions and solvent dewaxing the hydro-

isomerized residue to obtain a haze free base oil. See also WO 2005/063941.

[019] USP 6,962,651 teaches a method for producing a lubricant base oil
comprising the steps of hydroisomerizing a feedstock over a medium pore size
molecular sieve catalyst under hydroisomerization conditions to produce an
isomerized product have a pour point of greater than a target pour point of the
lubricant base oils, separating the isomerized product into at least a light lubricant
base oil having a pour point less than or equal to the target pour point of the
lubricant base oil and into a heavy fraction having a pour point of equal to or
greater than the target pour point of the lubricant base oils and a cloud point
greater than the target cloud point of the lubricant base oils and, dehazing the
heavy fraction to proved a heavy lubricant base oil having a pour point less than
or equal to the target pour point of the lubricant base oils and a cloud point less
than or equal to the target cloud point of the lubricant base oils. The feedstock
can be Fischer-Tropsch wax. Dehazing is described as a relatively mild process
and can include solvent dewaxing, sorbent treatment such as clay treating,

extraction, catalytic dehazing and the like.

| [020] USP 6,080,301 teaches a premium synthetic lubricating oil base stock
having a high VI and a low pour point made by hydroisomerizing a
Fischer-Tropsch synthesized waxy paraffinic feed wax and then dewaxing the
hydroisomerate to form a 650-750°F+ dewaxate. Fully formulated lube oils can
be made from appropriate viscosity fractions of such base stock by addition of

suitable additives which include one or more of a detergent, a dispersant, an
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antioxidant, an antiwear additive, a pour point depressant, a VI improver, a
friction modifier, a demulsifier, an anti--foamant, a corrosion inhibitor and a seal

swell control additive.

[021] US Published Application 2005/0261147 teaches lubricant blends with
low Brookfield viscosities, the base oil being a mixture of a base oil derived from
highly paraffinic wax and a petroleum derived base oil and containing a pour
point depressant. Representative of base oils derived from highly paraffinic wax
are base oils derived from Fischer-Tropsch wax via hydroisomerization. Pour
point depressants are described as materials known in the art and include, but are
not limited to esters of maleic anhydride-styrene copolymers, polymethacrylates,
polyacrylates, polyacrylamides, condensation products of haloparaffin waxes and
aromatic compounds, vinyl carboxylate polymers, terpolymers of dialkyl
fumarates, vinyl esters of fatty acids, ethylene-vinyl acetate copolymers, alkyl
phenol formaldehyde condensation resins, alkyl vinyl ethers, olefin copolymers
and mixtures thereof. The preferred pour point depressant is identified as

polymethacrylate.

[022] USP 6,495,495 teaches an additive comprising a blend of an alkyl ester
copolymer, preferably an ethylene-vinyl acetate copolymer, and a naphthenic oil
to improve flow properties of a mineral oil and to prevent filter blockage of a

filter due to wax formation.

[023] US 2006/0019841 teaches the use of a C;,-Cyy polyalkyl methacrylate
polymer as a lubricating oil additive for mineral oil to improve the filterability of

the lube oil as compared to the mineral oil base oil.

[024] US 2003/0207775 teaches lubricating fluids of enhanced energy
efficiency and durability comprising a high viscosity fluid blended with a lower
viscosity fluid wherein the final blend has a viscosity index greater than or equal

to 175. Preferably the high viscosity fluid comprises a polyalphaolefin and the
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lower viscosity fluid comprises a synthetic hydrocarbon or PAO and may further
comprise the addition of one or more of an ester, mineral oil and/or hydro-
processed mineral oil. Additives can also be present and include one or more of
dispersants, detergents, friction modifiers, traction improving additives,

demulsifiers, defoamants, chromophores (dyes) and/or haze inhibitors.

[025] The high viscosity fluid has a kinematic viscosity greater than or equal
to 40 mm?/s @ 100°C and less than or equal to 3,000 mm?/s @ 100°C while the
lower viscosity fluid has a kinematic viscosity of less than or equal to 40 mm*/s at
100°C and greater than or equal to 1.5 mm?s at 100°C. Haze inhibitors are not

identified or described in any way.

[026] It would be a significant technical advance if the haze issue associated
with heavy GTL lube base stocks could be solved by a techniqué other than
subjecting the base stock to an additional or more severe final processing step,
such as more severe solvent or catalytic dewaxing or adsorption, or more severe

hydroisomerization all of which are marked by a reduction in yield.

DESCRIPTION OF THE INVENTION
[027] ‘It has been discovered that the haze in Gas-to-Liquids (GTL) base
stock(s) and/or base oil(s) having a KV @100°C of about 8 mm?/s or higher,

preferably about 10 mm?/s or higher, more preferably about 12 mm?/s or higher
observed in the oil on standing at ambient temperature, said haze being evidenced
by a greater than 2.0 NTU at 20°C % 1°C after about 13 days, can be reduced to a
level evidencing an NTU value of about 2.0 NTU or less at 20°C = 1°C,
preferably about 1.5 NTU or less at 20°C + 1°C, more preferably about 1.3 NTU
or less at 20 °C £ 1°C still more preferably about 1 NTU or less at 20°C + 1°C for
at least 13 days, preferably at least 30 days, more preferably at least 60 days, most
preferably at least 90 days by the addition to the GTL base stock(s) and/or base

oil(s) of a particular additive selected from the group consisting of:
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I) polymerI

R R_I l
AN /
?—CI: CH; TH
R1oocC cooﬂ ’ R2CO0 -
n

wherein Rs are the same or different and are independently selected from
hydrogen, and methyl, preferably hydrogen, R's are the same or different and are
independently selected from C; to C,4 alkyl and mixtures thereof, preferably Cs to
Cs alkyl and mixtures thereof provided the average of the R' groups is in the
range of Cj to Cy¢, preferably Cyo to C;4, most preferably C,, average, R? is
selected from C; to C,g alkyl and mixtures thereof, preferably C, alkyl, n and m
are sufficient to provide the polymer of formula 1 a weight average Mw of from
about 40,000 to about 80,000, preferably about 60,000; most preferably the

polymer of formula I is R511® available from Infineum Corporation; or

II polymef II, which is a mixture of

(a)

—} CHy—CH 1—
l J\ /L
R8 | [0 >x"0

wherein R® is C0-Cy; alkyl and mixtures thereof,
X is oxygen or nitrogen
and s + t together are sufficient to produce a co-polymer having a weight
average molecular weight of about 800 to about 1000, and
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(®)

— CH,—CH
l J\ /L
RO | |0">x"0

wherein R’ is C;; to Cp4 alkyl and mixtures thereof,

III

x is oxygen or nitrogen, and wherein at least some percentage of x is
nitrogen in the range from about 0.01 to about 2 wt% of the neat polymer
and u and v together are sufficient to produce a co-polymer having a
weight average molecular weight of about 7000 to about 8,000 and (a) and
(b) are in a ratio of about 60:40, preferably about 55:45; preferably
polymer II is CP 8317® available from Laroute SA as a solution of about
40 to 60% polymer in heavy naphtha; or

a 4:1 to 1:4, preferably a 3:1 to 1:3, more preferably a 2:1 to 1:2, still more
preferably a 1:1 mixture of the polymer of Formula I with a second
polymer selected from the group consisting of:

A)  Cg-— Cj, alpha olefin fumarate ester copolymer (wt average
molecular weight of from about 500 to about 20,000) preferably
Ketjenlube 19® available from AKZO NOBEL Corporation

B)  poly(ethyl vinyl ether) [about 3,000 to about 5,000 weight average
molecular wt]

()] 15 — Crown — 5 or (1,4,7,10,13 — pentaoxacyclo pentadecane 98%)

D)
_ ll?3 T_
‘ECHz-CHz j__ I C|H-C|H
° ook , LT % Ja




. E. ??11. .
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described in USP 4,211,534, USP 5,578,019 and USP 6,270,538 and wherein R’
is selected from H or CH;, R* is either or both -OOCR’ or -COOR7, R’ is H or
COOR’, R® is -CONHR’, or a 5 or 6 membered heterocyclic nitrogen containing
ring which can contain one or more C; to C; alkyl groups, preferably pyridine,
pyrrolidone, -CONHR’, more preferably CONHR’, R is H, C, to C;3 alkyl group
for D(a) or C, to C,3 alkyl phenol for D(b), O is zero to 100, preferably 10 to 100,
P and Q are integers ranging from 10 to 100 wherein the total nitrogen content
ranges from about 0.3 to 0.7 wt%, preferably about 0.57 wt% for D(a), preferably
R446® available from Infineum Corporation, and from about 1.2 to 2.0 wt%,
preferably about 1.75 wt% for D(b), preferably R434® available from Infineum
Corporation. It is believed these materials are described in USP 5,578,091 and
USP 6,270,538;

E)
[ R12 R12 | _ —
\ / |
T 179 T
R300C COOR™ R'*C0o0 i

L _.n’ L

wherein R'?s are the same or different and are independently selected from H, C,
to Cg alkyl and mixtures thereof, preferably H, R"s are the same or different and
are independently selected from C; to C,4 alkyl and mixtures thereof, preferably
C4 to Cyo alkyl and mixtures thereof provided the average of the R"? groups is in
the range of C, to Cg, preferably C4 average, R' is selected from C, to Cy, alkyl
and mixtures thereof, preferably methyl and n’ + m’ being sufficient to provide a
polymer having a weight average molecular weight of about 15,000 to about -

80,000. Polymer E is preferably V387® available from Infineum Corporation.



wherein RO is Cl2 to Cl4 al kyl and m xtures thereof, x is oxygen or
nitrogen, and wherein at |east sone percentage of x is nitrogen in the
range frowoabeuc4®401l to about 2 wt % of the neat pol ynepPcCarus2e08ans3y
together are sufficient to produce a ceipol ymer having a wei ght average

nol ecul ar wei ght of about 7000 to about 8,000 and (a) and (b) are in a
rati o of about 60:40, preferably about 55:45; preferably polyner Il is CP
83170 avaifjabl e from Laroute SA as a solution of about 40 to 60% pol ymer in
heavy naphtha; or Illa 4:1 to 1:4, preferably a 3:1 to 1:3, nore preferably
a 2:1to 1:2, still nore preferably a 1:1 mxture of the polynmer of Fornula
| with a second pol yner selected fromthe grdqup consisting of: A C38 - Cl2
al pha ol efin fumarate ester copol ynE¢Hgwt average nol ecul ar wei ght of from
about 500 to about 20,000) preferably Ketjenllube 198 avail able from Al CZO
NOBEL Corporation B) poly(ethyl inil et her)| [ about 3,000 to about 5,000
wei ght average nolecular w] O—15 € &~OW or (1,4,7,10,13 -

pent aoxacycl o pentadecane 98% D WO 2009/{064494PCT/ US2008/ 012839 - 10 -
described in USP 4,211,534, USP 5/578, 019 and USP 6, 270, 538 and wherein R3
is selected fromHor CH3, R4 is eitEﬁé%%ﬁsb th -00CR7 or -000127, R5 is H
or COOR7, R6 is -CONHR7, or a 5 ot 6 ered heterocyclic nitrogen
containing ring which can contain|{one or norg CL to C3 al kyl groups,
preferably pyridine, PYrrolidone, -~CONBR7, rord preferably CONHR7, R7 is H,
Cl to C18 alkyl group for D(a) or Cl to Cl18 al kyl phenol for D(b), O is
zero to 100, preferably 10 to 100, P and Q are . integers ranging f[o 10 to
100 wher eMhereia n’otsasufiicians g prevideeh polyamecRaing d Weielt ayergeomglegulgro,

preferably about.Q. 57 w % a) bl 46( 1 .avail abl

it 1 neam Snadrel ram atonf 1E0A0 18 kel 73008 e R 3 Co @i ChaBREapbil=, /s
wt % f or 4 % r b Ai i It is
bel | cved (RASDNILE 77 POBY oA 04OBT (ARCR LB WBUr BAIREUEDRASARS Hrhliblel L.
m wher ei firdth 2abaizel Coeperatienor different and are independently sel ected
fromH C to C8 alkyl and m xtures thereof, preferably H Ri 3s are the
same or different and are independently selected fromCl to C24 al kyl and
m xtures theredl), pmpeftéculat ypaly t(@nathacrylatg) estersniavailable tfiemeoRobmexi ded
t he avera%% of the R13 groups is in the range of G to C8, preferably C6
aver age, TPRraligN&st ed from C1 to C12 al kyl and mi xtures thereof,

preferably nethyl a Lok )& ﬁ%fi cient to provide a polyner having
a wei ght average m{ag)cgllsézr()pvfgexl ig)%’tﬁg% about 15,000 to about 80, 000. Pol yner

E is preferably V38(5) yi@@qé@ml@m om I nfi neum Cor porati on.
(c) Viscoplex 0-220®

(d) dodecyl methacrylate of about 40,000 to about 80,000 weight

average molecular weight, preferably Viscoplex 6-054®;

)
CH,—OH
CH —OH
CH, O C R'

|
O



WO 2009/ 064494PCT/ US2008/ 012839 - 11 - F) CH3 C CH COOR15 n" wherein n" is
sufficient to provide a polyner having a wei ght average nol ecul ar wei ght of
from abouwo0200908@940 about 75,000, and R15 is C6 to C30pcprustesalnisys Lz
77160, Lz 7719(r), and Lz 7949B(r) whichzare pour point depressants

avail abl e from Lubrizol Corporation. Hyparticular poly (nethacryl ate)
esters avail abl e from Rohmax Cor poration as: (a) Viscopl ex

| - 330/ 333WHdainVRECRPA €546 10, (lineaViatiogniretp OpeTéiably C); linear alkyl (@bup;
dodecyl nethacryl ate of about 40,000 to about 80, 000 wei ght average

mol ecul ar prefierghly apaidalede £vm Unigenw Garppratiarras Berfad HME3336@;c2 0 C R16 0
WD 20091064494PCT/ U S2008/ 012839 - 12 - wherein R16 is a Cl0 to C20 |inear
al kyl group, preferably Cl17 linear al kyl group; preferably available from

Uni gema | fad FM 3336e; or Polymer of Formula Il; IV)a 4:1

to 1:4, %ﬁéibgﬁgﬁuﬁgﬂlz& nore preferably a 2:1 to 1:2, still nore
IV) a4:1 to 1:4, preferably 3:1 to 1:3, more preferably a 2:1 to 1:2, still more
preferably a 1:1 mixture of the polymer of Formula II with a second polymer
selected from the group consisting of:

A) Cg — C,, alpha olefin fumarate ester copolymer (weight average
molecular weight of from about 500 to about 20,000), preferably
Ketjenlube 19® available from Akzo Nobel Corporation;

B)  poly(ethyl vinyl ether) about 3,000 to about 5,000 weight AMW;

)] 15 — Crown — 5 or pentaoxacyclo pentadecane;

| | |
CH, —CH, ’| Lc: cls clz — C|>
4 5 J L 6 7
o —R R —p LR R g

wherein R3, RY RS, R6, O, P and Q are as previously defined, but R’ is a C,

D(b)

to Cyg alkyl phenol and wherein the total nitrogen content ranges from
about 1.2 to 2.0 wt%, preferably about 1.75 wt%, preferably R434®

available from Infineum Corporation.



preferably a 1:1 m xture of the polyner of Formula Il with a second pol yner
sel ected fromthe group consisting of: A) C8 - Cl2 alpha olefin funmarate

est er copebyn®rocgsmei ght average nol ecul ar wei ght of fromcalsoasd0B3e o about
20, 000), preferably Ketjenlube 19(r) avalable from Akzo Nobel Corporation;
B) poly(ethyl vinyl ether) about 3,000 to about 5,000 weight AMN C) 15 -

Crown - 5 or pentaoxacycl o pentadecane; D(b) RBH HH C CH2 CH2
E)
R1§ /R12 _ -
C—C CH, CH ——
R'300C  COOR™ R'co0
L — nn L _J m'

wherein R'%s are the same or different and are independently selected from H, C,
to Cg alkyl and mixtures thereof, preferably H, R"s are the same or different and
are independently selected from C, to Cy4 alkyl and mixtures thereof, preferably
C, to Cyg alkyl and mixtures thereof provided the average of the R" groups is in
the range of C, to Cg, preferably Cq average, R™" is selected from C; to Cy, alkyl
and mixtures thereof, preferably methyl, and n’ + m’ being sufficient to provide a .
polymer having a weight average molecular weight of about 15,000 to about

80,000. Polymer E is preferably V387 available from Infineum Corporation;
F)

CH,

— C —CH 1

COOR"

wherein n” is sufficient to provide a polymer having a weight average molecular
weight of from about 20,000 to about 75,000, and R" is Cg to Cs; preferably Lz
7716®, Lz 7719®, and Lz 7949B® available from Lubrizol Corporation;



I O R4 RS R6 RY

WO 2009/064494 PCT/US2008/012839
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H)  Particular poly[methacrylate] esters available from Rohmax
Corporation as
(a) Viscoplex 1-330/333®
(b) Viscoplex 1-154®
(c) Viscoplex 0-220®
(d) a dodecyl methacrylate of about 40,000 to about 80,000 weight
average molecular weight, preferably Viscoplex 6-054®;

polymer formula I; or

V)  a4:lto 1:4, preferably a 3:1 to 1:3, more preferably a 2:1 to 1:2, still more

preferably a 1:1 mixture of the polymer of Formula III which is a mixture of

(a)

— CH,—CH
= I J\ /L
OR10

w X

wherein R'%is C;;, to Cy4 alkyl and mixtures thereof
and w + x together are sufficient to produce a co-polymer having a
- molecular weight of about 800 to 1000, and



wherein R3, R4, R5, R6, 0, P and Q are as previously defined, but R7 is a

Cl to C18 al kyl phenol and wherein the total nitrogen content ranges from

about 1. 2v0Qo®/@44M% preferably about 1.75 wt % pref er abiryusBsb34 (2839

avai l abl e from I nfineum Corporation. W320091064494PCT/US2008/012839 - 13

- m wherein 1112s are the sane or different and are independently

selected fromH, Cl to C8 alkyl and m xtures thereof, preferably H Rl13s

are the sggp or different and are independently selected fromCl to C24

al kyl and m xtures thereof, preferably CAXO C10 alkyl and m xtures thereof

provi ded the average of the RL3 groupg i$ in the range of C4 YO C8,

preferably C6 average, RR i|s selected|frpm Cl to C12 al kyl and m xtures

thereof, preferably nethyl—+ @id,+CH f—petrpg—sufi+etent to provide a

pol yner having a wei ght avefrage ml ecyl a % ght [of pbout 15,000 to about
r P

80, 000. Polymer E is preferably Vi@{14va nfi neum Cor por ati on;
F) CH3 C-CH wherein n" is| sufficient yo 2I ymer having a wei ght
aver age nol ecul ar wei ght of —rom about "26;600 to a‘bU 75,000, and R15 is
C6 YO C30; preferably Lz 77168, Lz 77190, and Lz 7949B(r) avail able from
Lubrizol Corporation; W 20091064494PCT/ U S2008/ 012839 - 14 - H)Particul ar
pol y[ met hacryl ate] esters avail able from Rohmax Corporation as

a) Visco i3 3 c \fscolex0220r

(@) a dodddifte #&ﬁ kege %*gh%ﬁofﬁgﬁﬁ%s%%%f* dut B0, 006, wel ot avor abe

mol ecul ar wei gRRC roduce a co-po ymer aving a |
molecular welght of about 7 000 to 8,000, and (a) and (b) are in a ratio of
about 60:40, preferably about 58:42; and mixtures thereof; preferably
polymer III is Alpha 5482® available from Clearwater Engineered
Chemistry as a solution of about 75% polymer in xylene, with a second

polymer selected from the group consisting of:

H)  particular poly[methacrylate] ester available from Rohmax

Corporation as:
d) a dodecyl methacrylate of about 40,000 to 80,000 weight average
molecular weight; preferably Viscoplex 6-054®; or

VI) ad4:l to 1:4, preferably a 3:1 to 1:3, more preferably a 2:1 to 1:2, still more
preferably a 1:1 mixture of Polymer K (DODIFLOW 4313A) which is a cloud
point depressant for middle distillate fuels and is represented by the following

formula

CH

| Cl | |ﬂc:Hz |
R' ooc COOR'? L R18




polymer formula I; or V)a 4:1 to 1:4, preferably a 3:1 to 1:3, nore
preferably a 2:1 to 1:2, still nore preferably a 1:1 m xture of the pol yner
of For nulwol2bév/oseiseh is a m xture of (a) 00 wherein RPCTas@oR/ol233€14

al kyl and m xtures thereof and w + x together are sufficient to produce a
co- pol ymer having a nol ecul ar wei ght of about 800 to 1000, and WD
20091064494PCT/ U S2008/ 012839 - 15 - (b) CH2-CHR11 0 00O

wherein R'7 is Cio to C;s alkyl and mixtures thereof and R is Cio to Cy4 linear
alkyl group and mixtures thereof and n"' + m" ranges from 20 to 60 with a second

polymer selected from the group consisting of:

T
l
C | c—¢C

O I
o) P Q

wherein R?, R®, R’ RS, O, P and Q are as previously defined, but R’isaC,

D(b)

to Cyg alkyl phenol and wherein the total nitrogen content ranges from
about 1.2 to 2.0 wt%, preferably about 1.75 wt%, preferably R434®

available from Infineum Corporation;

H)  particular methacrylate ester from Rohmax Corporation:
(d) Viscoplex 6-054® [dodecyl methacrylate weight average
molecular weight of from about 40,000 to 80,000]

[028] Additives Identified above as Polymer I and Polymer E are believed to
be described in USP 4,713,088; USP 5,011,505; USP 5,716,915; USP 5,939,365.

[029] The amount of additive added to the GTL base stock(s) and/or base
oil(s) typically is in the range of from about 50 to 5000 ppm, preferably 50 to
2,500 ppm, more preferably 100 to 2000 ppm, still more preferably 200 to 1000
ppm, most preferably about 250 to 1000 ppm based on active ingredient. When
used individually the polymer of Formula I or II is employed in an amount in the
range of about 250 to 1000 ppm while the preferred amount of Polymer III is
about 250 ppm active ingredient. The GTL base stock and/or base oil can be
treated per se with the recited additives or can be treated after mixing with one or

more co-base stocks such as mineral oil and/or natural oil and/or synthetic oil the



wherein R' is Cl2 to Cl4 al kyl and m xtures thereof and y + z together are
sufficient to produce a co-polyner having a nol ecul ar wei ght of about 7,000
to 8, 000,wendiywmmy49and (b) are in a ratio of about 60: 40pcprust@saloisgs about
58:42; and m xtures thereof; preferablyjypolynmer 11l is A pha 5482(r)

avai l abl e from C earwat er Engi neered Chem stry as a solution of about 75%
polymer in xylene, with a second polynmer selected fromthe group consisting
of . H) par hinkuhfof padi{veeidded; yh &ppn, dimg based, hablevet,r annttiRoquantit@osfoiheat i on
as: d) a dodecyl nethacrylate of about 40,000 to 80,000 wei ght
ave][ age n6iEcHase stedikghng/oprhasereibipyessnt domnyx seclomaigturgyof/pils. 4Ce basel: 4 .
preferably a 3:1

pref er gbl ytogky ‘Yoﬁf‘& %ﬁé@dg?gﬁoﬁéf% &{'j(lzléc%\ﬂ% @%(ﬂ%q?ﬁ%%z){l&gf é}lh | k}yrsggéﬁgwah
PO ot oA (o qh FO G laRp kL 6 A RS o AEPSEERE G BY sldek

20091064494RChANrS2A08/ WaRH 38s vill GaxyvhaelssiydrBiracker b3forms, Waky ahffidatend
m xtures thefeof and R18 is GO fo Cl4 linear alkyl group and m xtures
t her eof amdixy"hydrootackategdkerimal erackate @Oothet minerabcomgerpblojinet e¥en aoned

fromthe group consisting, of: b) 3 . .
%etroﬂ:um oil gerive% waxy[;(nazerials such as waxy materials derived from coal

liquefaction or shale oil.

[030] The present invention is also directed to a lubricating oil base stock
having a reduced tendency to form haze after standing at ambient temperature,
having a kinematic viscosity at 100°C of about 8 mm?/s or higher , preferably
about 10 mm?/s or higher, more preferably about 12 mm?/s or higher, a pour point
of -15 °C or lower, a cloud point of +5 °C or lower, preferably 0 °C or lower, a
NTU value at 20°C * 1°C of 2 or lower, preferably about 1.5 or lower, more
preferably about 1.3 or lower, still more preferably about 1.0 or lower after
standing at ambient temperature for at least 13 days, preferably at least 30 days,
more preferably at least 60 days, still more preferably at least 90 days, said base
stock comprising a GTL heavy base stock having the afore recited kinematic
viscosities @100°C and from 50 to 5000 ppm of the above recited additive or
additive mixture, more preferably 50 to 2500 ppm of the recited additive or
mixture, more preferably 300 to 2000 ppm of the recited additive, still more
preferably 200 to 1000 ppm, most preferably 250 to 1000 ppm based on active
ingredient. When an additive of Formula I or II or III is used individually, it is

ideally present in an amount of about 250 ppm.

[031] Haze forming waxy molecules addressed in the present invention are
those observed in heavy GTL base stock(s) and/or base oil(s), the haze being
visible at temperatures above the traditionally measured cloud point of the oil.

Typical cloud points are zero to -5°C.



CcH2 -CH2ZRTHH I = 4- R6 R7 0 wherein R3, R4, R5, -6, KO, P and Q are as
previously defined, but R7 is a Cl to C18 al kyl phenol and wherein the
total nitwoges/wasvient ranges fromabout 1.2 to 2.0 wt YPcprustesanisgs about
1.75 wt % preferably R434(r) avail abl e-ig.om I nfi neum Cor porati on; -
H) particul ar nmethacryl ate ester from Rohmax Cor porati on: (d)

Vi scopl ex 6-054(r) [dodecyl nethacryl ate wei ght average nol ecul ar wei ght of
f rom abouf{03%), 000The hafe ddkss¢® ] thdpiiesemeiavenidon is thed veliioh appsalRatyorer |
and Polyner E are believed to be described in USP 4,713,088; USP 5,011, 505;
USP 5, 716 peasroonsipempendurss she hpze beingeingigaiive off thgdldeequlatiouatbthe ¥axye GrL

b K d/. b i i.cal IS, . f 50
Lo 5000 pBiIEHIER d dbs gouich Stns 88 iffkrtate it Mg BSLT $¥T08 besé SR8 CHom
till I ; 00
opm based obaass oG ¥ gtk Tl Up e el opEAaEaDh s MOl HnbRoskd
Formul a | ieqhipment @ebizingehydrautio farj@sint in the range of about 250 to 1000

ppm whi |l e the preferred anount of Polyner 111 is about 250 ppm active
i ngredient. The GIL base stock and/or base oil can be treated per se with

the recit ddi t4 E M Xd. '

co- base sﬁg‘:’: S squc'lkggz}s"&%riOcnffal{r}lzg%}%(Sjtlt Fseg%l%qgfhhgérgﬁg&%ﬁ%hgﬁﬁ?é)%taﬁgg: ?rg oi |
the WO 2QQ8f{ QA dAiTeTind §1QeR{d31A8aAbient femparduel Of isagibiculated aistethe in
vppm being based, however, on the quantity of the GIL base stock and/or
base oi |l praxyemblécnlasnysseciatedrivithuthés bézeoatespresenthiaseery tlowkeonesolrdtions;| ude
oil derived fromthe %drodewaxi ng or hydroi soneri zati on/.cat (and( or

sol vent) @BREpXimgtely Zxttar aP0vBRMoWhGEsas theo eracantrations of | Waxy aQlechlgsyr al

hyar ocr atsrEiates il Hadh SRR MR HACI S IRPAP T pellVey by BRUET0BTY
petr ol euggphI oﬁﬁﬁéﬁ/&%ﬁgf%%h?ddr@'o? WHEY nfdte MBI ¥ssOBlatEd ith ehr p6tht fgfom

coal Iliq action or s e oil. [30] ThHe present invention 1s also
directed tlee aillisibbowtal Wl @bbubd®008tppak). havi ng a reduced tendency to form
haze after standing at anbient tenperature, having a kinematic viscosity at
100C of about 8 mm®2/s or higher , preferably about 10 mm®/s or higher, nore
pr ef er abl J03djout Huarthere not enliiyHee amgupbof wasiynmagdrial msseviated| withrhazg

| oud point, of +5 C I f bly a C or. .NTU vyal t 20Ct
10 of 5 oPubgamalngirer sy hetpunssiecabagitrpud siromd PoUEpdint T 5
or lower, 15 hld Qéfﬁfee?ﬂh%f\ﬁé)ﬁggﬁsé%&%gq%gﬂfig d?ffeljfeﬂi’yer after.standing at

anbi ent tenperature for at ys, preferably at |east 30 days, nore
preferably at |east 60 days, still nore preferably at |east 90 days, said
base stock conmprising a, GIL he&vy base stock having the af Oé{ﬁ regited

ki nemat i ¢ [03%cosi Ppws pginjoend nelobdopping 315 HeaRionathy o pssaciated oy Eh, B@KY ed

additive gr_.additi. 1X . [Tor r I : cited
addi t1ve Sreeiial hibReclyrtotiFuil sh, SRSHETRS $osBehfy, tiAReRR s Riphidfine

addi tive, THel IWaz&PaddresRleiabneG 26sd #RRALBAM hdWederPrist BER&ed 280 beo
1000 ppm based on active ingredient. Wen an additive of Fornmula | or |1l or
11 is usedbstaniallyd baanchedi isoiparaffasl highr astonly miffer atroctraldy fedmouthe250
ppm [31] Haze_form ng waxy nol ecul es addr ss;ﬂei n tlgg present invention
are t hose npatfinsgbytnansalsy sehstanfzally Beaydgy ﬁyan mopanghfin, te iseparafimshaz e

e, ekl R SOA ST RS S B8y RO YoaARbHrelacngol
n-paraffins/iso-paraffins associated with pour point and cloud point having 20 to

40 carbons.

[036] Because of the difference in wax type and wax carbon number, it is
believed one skilled in the art would not have expected the traditional pour point
depressants and/or cloud point depressants to be effective to reduce ambient

temperature haze. The cloud point depressants most useful in this invention are



WO 2009/ 064494PCT/ US2008/ 012839 - 18 - [32] The haze addressed in the
present invention is that which appears at or near roomtenperature, the
haze bei nyoi2navwadssve of the floccul ati on of the waxy meCeaisk@s/0i233¢ he oi l
whi ch can also interfere with the ability- of the base stock(s) or base
oil(s) to quickly filter through small openings such as the filters

enpl oyed in equi pnent utilizing hydraulic fluids. [33] The haze of

i nterest R$1Usfrahl InfinéumnCoetpantiby, andaCRnd3 25 fram pdeanoato SeA. twinehwirel e
the oil stands at anbient tenperature. |t is speculated that the wax
mol ecul esknewodpaverk ini dipsal fuel having &koiling ettt inthg sangq ﬁm@%r&zoéﬁ ons,

approximately 25 to 20 m whereas the congentration of | ecul es
associ at el \ﬂ%?‘lﬁt ?é‘g(ﬁzt %ngﬁk%ﬁe@s e?ﬁé’?’%lﬂ rb ilﬁqvel gx%%t%ﬁ%ﬁ?egegguejbout
1000 ppm i ' V@(é}lk t 3 : i\ﬁ@q it our
poi nt of ? {?élgoﬁl ﬁf g%;te)gu nttTgwt 0 Eigb%%?y\i%q%’o%@%g% ﬁéwf\gfﬁ) KFu tggrt,: ﬁoa? only
i's the anpiagi al%utvsiiiﬁn’(mtaﬁdi}ﬂgh@?$.e.<;ioiils€hiivﬂig h boiling sarisd afhabaiti 95 0°Bwer
than the anopunts associated wth cloud point and pour point but the nature
of the waaboutekdlO°El itself is different. [35] Pour point and cloud point

are traditionally associated with waxy material primarily consisting of

n-paraffins or slightly branched iso-paraffins. The haze addressed in the
present i f@&Htionl %\Aghﬁ beer diwqovereshithay oply semainapelymaric malgriaie gnd

0 o R o he LS YRR 1 MBS R R R
associ at ew%%}d}gﬁgzgﬁy??m@rn pafeedil eved, from 60 to 80 carbons whereas

t he n-par I SO- para assocd ated with pour point and cloud point
having 20 to 40 carbons. [36] Because of the difference in wax type and

wax car b0!038] nbel, thiet prieSerteiniveiion ehe esficctive thitigatibe ofrdmbient dempéraharee
expected the traditional pour point depressants and/or cloud point

depr essanhaze > dadeddeddy the treated dikexhibitinga cleanpad drighe ahpearangsh forcatoud
oi nt depressants nost useful.in this_ invention ar

D006/ 0644 et P BOBF S EEabiS 30 days ORAPREH TP I FHEARICED SwS aroloneshy o
8327 from,.ar i i i b~fUeb j

boi l'i ng pstillﬁﬁ&ﬁiﬁféﬁ@%ﬁf?t}ﬁm&a@@%ﬂéaev‘ﬁmggl&g %?@FC i&?ecglgﬁb{&gaéi n

the art V\@yld{;v&o?réf@yﬁlyéggﬁttﬁ@ drnewdresel fuel cloud point depressant to
work in heavy GIL base 0i| having a KV@O0OC of at |east about 8 mm2/s and
hi gher, i.e., oils having a boiling range of about 950F to about 1400F.

10371Thus[039] hasAhneasudé o€ andiatt tbhperatoteyhazerinahe Gl pase stocké) andars and
m xt ures of po.I%/rreri c materials can be errplbgq)(ed to effectively rritigate

anbi ent t basseedshican thgzascerainggd\by usm obaderbidity test 3ging any hepigplduehidity

i ti th ffecti Ltigati f i t i id d

by the. ¢ r EMGaRBPIRci i 13T Sheihes HHatID o HPIRE] 2100R TaASp e Y et T

days, pr eiﬁfcﬁ%d@ﬁ 1§9%(8 rifio ltﬁﬂﬂ&{met@?f A Qﬁlg;fiﬁ bhteP & Qeﬂé?hgforh@t@g%at
rably a a f

still nore prefera ays or longer, an U val ue 20C 1C o

about 2 okohsiverof dlighesattce thaoillurhirfhtey theovdsamplEahdA pheeiertdé caltbi ent
tenperature haze in the GIL base stock(s) and/or base oil(s) can be

ascer t ai nthatbgeasyeesotheantansitly v jghtessattersidray aR0° applechy thepaitiglesyinqheer

k in the jndyst h h Co. Mbdel 210QP bi di net h

Vbdel 180BRmple; & tanpmHferkfaht attactPhalit: jrorses gt that Beer dhrstieh Plia
et . A TS

oot ool c Bl e sRA Shulitunles i REPRAGRLICLRLIUBAIRILOERATY) of the

angl e by ti®idiaidtécisas ritio bhehe 8RB detechorls! Vet tcal heghire deibidity @vephso
receives |ight that passes through the sanple. The signal output (units in

nephi | onewide rangefrdm ¥ tonl @,000 NRUss ) Theé instemmentbmustmcet USERA designof
the two detectors. Meters can re tyurbidi over a,wde range fromO to
10, 000 NTEEIETighs; ﬁﬁ?qlﬁﬁantn rﬂgﬁ‘gem@g@‘gPﬂé@isi gﬁorc_rq‘_? ePW_i’OéESgs‘tfeéh‘Fi ed
|1 S EPASBEGARRidPEnd the Qhirh§ P HIRRRIER Breldtich RBAGMELEAL | On and the

clainms th OW ng corre I on” 1's enpPoyed: 494PCT/ U
S2008/ 012839 - 20 - NTU val ueAppearance >20C oudy >2 - 10Visibly hazy




0.2 to < 2clear & bright 10401The base stock(s) and/or base oil(s) for

whi ch anbient tenperature haze is mtigated by the present nethod are
Gas- t 0- Liwoi2doy0edd9k base st ock(s) and/or base oil (s) whipch/usass/ocissud
points (by ASTM D-5773) of about +5C oradower, preferably about 0OC or

| ower, nore preferably about -5C or |ower, a kinematic viscosity (by ASTM
D-445) at 100C of about 8 mm2/s or higher, preferably about 10 nm2/s or

hi gher, nore preferabiNTObge 12 N2/ Apjeabinger and a typical boiling
range having a 5% poi nf,,(15) above 90#1“ and a T99 point of at |east 1150F,
preferably > 1250F. F As stated, t 8u€¥esent invention is directed to a
met hod for mitigating>2helf@nbi ent tenpasilyhazhaze of Gas-to-Liquid (G1)

base stock(s) and/or Qi4(s). [4 aﬁ%: ot herein, the following terns
have the indicated rre???{na%?j a) "wax" %1e ydngl‘ggF bonaceous material having a

hi gh pour ggnt, ' ) 8hA/08 base 8il&YfbEAwhicH LOBide iBAbakatiR hdzee. .
at a terrpg%aut]ure W@Pﬁs}' gftg%lgg)?rom aboutl %C to 205C, and congi sting

pr edom nagy mitigited dyathei presentanethod e Gas-tphiqditi(GTL) badeestoek(shand/or
saturated hydrocarbons, such as al kanes. Paraffinic materials may _ include

linear al kaseesil(shvelrichduvalatawd points by £SFM Bs$772)ef abpwtaheC or lower,

| ffins; - L d/ | ti-Ji d d l.oal k ;
)"~ hy i oBFSEELLy ABOUE 0/ r TRMAE, TPt bueferah ApBH -2 ol bFfern 4 RRmiRes
W th hydf@g%gsi By IRSTRATS! 3 & RG> CIteEb RIS SHiS/s 6P Rry gré‘fehﬁﬁy

presence 0O ataf yst, to renmove and/or convert [ess desi conpohent s
and to prapesel Emmipopvather] fduE brefdhablyyblowt I 2airmig'or highetanidyd typical
hydrogenati on process that converts sulfur-and/or nitrogen-containing

hydr ocar bbadinghtangeybaiogradfe pasafutts ahave 99@SF and a Te point of at least
2009/ 0644?45&5[ USégeo%Olngﬁ oo 21 - reduced sul fur and/or nitrogen content,
and whi chliedh Preeraliroler0&l i de and/or ammonia (respectively) as
byproducts; simlarly, oxygen containing hydrocarbons can al so be reduced
to hydroc ns a ra.e) "cat J: NG I .

catal yti cﬁ%?@ces s‘g? ﬁ%‘?’cwen%rf'ﬁ%ﬁ “S‘%{éﬁ’? gg%@ %’n%f%@ﬂ\}ég%k ﬁ@@rggggfgbons,
e.g., sli !aﬁhbli)érﬁ%ﬁ%@_rdtﬁfé R#zabF G-t RuE@ rqmrﬂ)eslasieysmck([s) and/or base
cracking/fragnentation into | ower nolecul ar wei ght” species to insure that

t he fi nal ofl(d). product (base stock or base oil) has the desired product pour
poi nt; "solvent dewaxing": a process whereby wax is physically renoved from

oil by use of chilled solvent or an autorefrigerative solvent to solidify
the wax wi@42 canAs need hereimtbo dallowing temmsdiave thg indigaedimeandngsiat i on" (or

oot 1y B ameh -+ dydsdiabeRons emaliril SR8, A rhighahgumenin oiealiYat ;o
i br anched. Qs . i S0 3 :
br ocess. posceBringas S BIANATE6m RiRAMRIC, {1°, 4t SempRdREEhE tld RS fFin?

ensure that absutfi59@ to@I°Mraadushsisbiagpredaninantlyosyraraffinic hestetisle; desi red
product pour point); h) "hydrocracking”: a catalytic process in which
hydr ogenab) offparadfinjsdnimaterinb cr anki Aefufated nbpdeadashons; Ryeh oasnr dlkases.e. g. |

ti heavi er . hyd i nt i ght hyd b ti
ar omat | ca and PEHTYR] GRAFARR oy nailine Lot 8RR oy BIARENEY iRl ~
ffins. 1)~ LG i I I : : M
o Bxxon MobiiSCCRY BATRY Sy ealksnf Aeyplopph AR, Mo il waKt aRLaNEr

singl e step @hdrantRddyctodikadse catal yst or catal yst mxture effects
conversion of wax by isonerization/rearrangenent of the n-paraffins and

sl i ghtly b)affbjdebprecgsaimgf’t i asrefining poocesshaawvhichba deedstock sopeaatetiwith, the
resul ting prodyct not r.eﬂui ring a sg'g(?rate conventional cat.alytic or

sol vent  devedWAEORNGR higH femperaitireiand HAACH PRSI, SOTIMoRI rf theygiesence
20091064494PCE/ / > ] : ' e,
"isonerate", %-fcegtcgfaggsﬁt Qéé%mggoa‘{eeg,gd/gﬁda Qrﬁ?fﬁr %egév\”&/éef g{aéfg (ragﬁl%?%t% g{st ﬁ%d to

products pro%g&gbeb(m isrovedpredhote processes, unless otherw se
specifically indicated,
d) “hydrotreating”: a catalytic hydrogenation process that converts sulfur-

and/or nitrogen-containing hydrocarbons into hydrocarbon products with



k) "base stock"” is a single oil secured froma single feed stock source and
subjected to a single processing schenme and neeting a particul ar

speci f i cavpangy/aby494base oil" conprises one or nore basePsrask¢spi12839 43]
Thus the term "hydroi somerization/cat demaxing” is used to refer to

catal ytic processes which have the conbined effect of converting nornmal
paraffins and/ or waxy hydrocarbons by rearrangenent/i soneri zation, into
nmor e br anchededwedal fiirfandsor didlogemedntent(dnd which géneratbs\iepdroger sulfidéuce
t he anmount of any residual n-paraffins or slightly branched iso-paraffins
present in tlasdioromamenda Kxespeetivelylyas bygraductt;i simdarlyy oxygem garEiIAEXi ng
to effect further isonmerization and very s Ieci)ive catal yti c dewaxi ng of
the i sonerat &y ffzfarém%afkﬂé°§r‘~‘68§‘&‘ie J}ﬁgﬁf%}{ .onwléﬁ“faﬁé’term " (and/ or

e i somrat & 2 _ ; erm "
hycr of sonE) | St ARHG SERiNE's LR ftnal QRABRTRRECASTRL AR oiphates

sol vent dewa;pafw’fmd ®aix)! ydr ol evaiyn ohydvacatbodbf eelgs, t sléghthy sibeaiched
separation of wax fromthe hydroi sonerate so as to reduce the product pour
poi nt. [ 44] isoFparafifies,i atescanvertedt by icedcking/fragmentation i Mwer gnelesylaror e

synt hesi s, conqi nation, transformation, rearrapngenent, and/or .
dggr adat i on/ FEShSINCEESS t\?g—}‘“ﬁ\ﬂ"&@é&@? ﬁ%‘:ﬁ@&’é%@?@@é?%%ﬁ?%&ﬁ%sﬁioﬁg has
conmpounds, hﬁéﬁgﬁg&g@@?ﬁépg@é&ﬂpOWdS, and/ or el enents as feedstocks

such as hydr Car bon nonoxi de, water, nethane, ethane,
et hyl ene, gc etyveRE deWalRFMe a PoeB GMGreby’ WAX S phydically, rebrdvddefiem ofind
but ynes. L base stocks and/or base oils are GIL materials of |ubricating
vi scosity thay asecofjehdled solvertr ovad dutareftigehativarsobvent tbsolishifntiicewazxy
synt hesi zed hydrocarbons, that are thenselves derived from sinpler gaseous
car bon- cont ai¥higl Cé@ﬁ%h@lﬁ‘?mﬁy’%ﬂ ﬁ'g’@ht}t?oWﬂ;ai ni ng conpounds and/or el enents

feed Kk b . d/.or.. -
23 - “base i | usraiseinaaetTT <CBpARRG o PR R np el fah® S
separ at ed/ T r aghippat %%)E)r Qiﬁ‘d?()imshgﬁﬂ? eBrdithedBisBLah iU Ghe a€orivette@X 8YP! €,

by distillation and sequently Subjected to a final wax processing Step
which is eit hedrrangenodrit/isdmetieatiel linfonbranochat adry maredbramchad isogaeainsor
sol vent dewaxi ng process, to produce |ube Qils of reduced/| ow pour . point;
synt hesi zed \the isemeratadeem sushrprocess, Passibly xeawiriag nsuhssauchbadditional

ydr odoua ed o e Lnty EauiEdie HERRE o LR CRk AREK JreiseaIOons

Fi scher-Trop 4udt pdir Soint)nydr ocar bons, waxy hydrocar bons,
waxes and pozlsglggﬁée:d%%%%%us oI,(,ygr nal{l §): preferably hydrodewaxed, or

hydr oi songi zagddariradkang’.ora satalwid prosssexiadwhich hydrogeaatiomsaccompanies
hydr odewaxed or hydroi someri zed/ cat %or sol vent) dewaxed, F-T waxes, .

hydr odewaxed ther cracking/fegmeantasinn aof ( Andraserkansy e §tg- deqpytingy hea¥isrzed
waxes, or mxtures thereof [.0 L pase,stock(s) and/.or base .oil (s

deri ved fromeO% a9 alpgo, léé%%’c%(ﬁ’%arh%?’oﬁémé%vfﬂlgg Bitifackls' Ghlvor
hydr oi soner i ] A - i erived base

st ock('s) and/7c g?{q@ggae&@?%%}}tﬁg}rlée@?@tgbl y E%jﬂ%o‘?g\%gﬁﬁ‘%? 5%1?1.1119'

hydr oi songy i Zﬁ?ﬂﬁﬁievx( me’0r @0y dSODBEWAXENI® TofviCheveon \ard MSDW BT axfk( s)
and/ or base oil(s) are characterized typically as having kinematic

vi scosi ti es dixxon0dobil dorparatism)ta verprselective catadyitic poogese mehich v peingley
fromabout 3 nmmR/s _to abo nor e f m about 3.5 /s

o about 30 D 8 biuExeh RREELAglvaT By cali Thogule SERRetPIyIAR O
e D b MU REAORI A ARCARP K e nllrafRle/ B SHENAY LhsHcrRl 7 T

wax, which has“a kinematic Vi scos nd a
viscosity i ndespaaffieQHio MdPe Beadilybidiche@igiparafifing, theerewaltingrsrotueniot
process is hydrodewaxing carried out in a process using a single

hydr odewaxi ngequiriaigys sepaRefeccameatioaak catatydickomsolnent dewasing stop tefmeet to a
measur ement nade hy ASTM net hod 445. In the present invention the GIL base
stock(s) and/tBe deHEed Poduet PQE RHNEs/ are the stock(s) which has/ have the
anbi ent tenperature haze mtigated by use of particular polyneric additives
are those GIL base stock(s) and/or base/oil(s) having a KV @00C of WO
2009/ 064494PCT/ US2008/ 012839 - 24 - about 8 mmR/s or higher, preferably
about 10 mm2/s or higher, nore preferably about 12 mm2/s or higher.

[ 0461GTL 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 material derived base stock(s) and/or base oil(s), preferably

hydr odewaxed, or hydroi sonmerized/ cat (and/or solvent) dewaxed F-T

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

T o, Y I e~ S



[ 50] Useful conpositions of GIL base stock(s) and/or base oil(s),

hydr odewaxed or hydroi soneri zed/ cat (and/or solvent) dewaxed F-T materi al
derived baeao®iwedofs), such as wax isonerates or hydr odecanst@s/01283€
recited in U S. Pat. Nos. 6,080,301; 6,890,989, and 6, 165,949 for exanpl e.
[ 51] The term GIL base stock and/or base oil as used herein and in the
clains is to be understood as enbracing individual fractions of GIL base
stock andjpr th@sqerphd ShydRiSHHAEREE", N “issmeratsiycticatalioc eevaxaiedy uagd of
two or nore GIL base stock and/or base oil fractions, as well as m xtures
of one, two ¢hydmdewaxatel mfersia theGmodueatseprotiuced hpdhe respestiveiprocesses,
fraction(s) with one, two or pore higher viscosity GIL base stock and/or
base oi | frad¥ﬂ%ﬁ6§9mWHS%?ﬁﬂﬁg&ﬂ§’HE&%H%@H bl end wherein the bl end exhibits

a kinemath ¢ Vi SCOSLtYy.W.thi e af ' cit t bout
5 2/ s ofni Jasy Stodip oBotnbliael R RERL IS b 55k "R Mook o and
preferred enigpjcorit . td e SiHgléBpRséaabing! rMemdl Cdhd htheelihgbas epartieakdrs)
and/ or base oil(s) is/are derived is an F-T material (i.e., hydrocarbons,
waxy hydrocarspecaificatian;) . A slurry F-T synthesis process may be beneficially
used for synthesizing the feed from and h grogen and particularly one
enpl oyi nglan ‘“base et SPYPriseHARE OE MRJe aé%tﬁté’lcij/ S)c cobal t conmponent to

provi de a high Schultz-Flory kinetic al pha for producing the nore desirable
hi gher nol | ar j fedpi RS misd il bwvali wehde K9 WEfel Qot hose
skilled i*ﬁfﬂe ar?ﬁh%g@%?@ﬁéa#&gﬁ¥5§€%§ﬁ§%?g€%$ggegsP%g synfhesis gaso
conpr i si ngaglytichrocesses wiichhdveEthé sombiraddyéfifestidf\convantirg weimaltparaffins

hydr ocar bons an preferablgﬂéiquid hydrocarbons. The nole ratio_of the

hydr ogen @aodionevasy bydrogsmbensl by eqriongemient/isamesizations #yeumore branched put
is nore typically within the range aof .fromabout 0.7 to 2.75 and ef erably
from abouﬂy%PW#%n%.%’ﬂowq EYVQSICQ@W,‘?W&‘IX@%H%%%C ﬂﬁScaégg'é%t Bﬁ@Pﬁde
processes | i£ : 1S, f i wJi zed
bed or - as et fatstfing B 3Rty tahched Ro\ AlrirRls FrebéntEl diF dsoleldit b
The st oi chifiig/fragiiehtatici of byo(2)ahydrodewakiigsics effeat funher Bodtizabioh
there are many reasons for using other than a stoichionetric ratio as those
ski | | ed i andhvernselektiomcatalytivodewaxisgofithe isamerate; io nedyae: theairodpetqeas t he
oo gl Pen he s Gnd s e bRt i e O™ °°°
slurry. an CLsS :] r {he Lgul at et YW IS¢ fatal yst
in the sl (ére%% q%dbgolgpgc&%?ﬁaﬁ% gf’%@ctf?@é&%g Fgrﬁ?lﬁs tr ocar oﬁ%,(dg a
portion ofoMbigdticH ®f s6lveat Wewarthg emelt camalain deivaxisg)amhichi effectonbiei se

t he hydrocarbon slurry liquid. The synthesized hydrocarbon liquid is

separ at ed physicak sepacatier p$twapa fitone Iths hadrdisomerate sbyasniwareslusedhe gsoduct
filtration, although other separation nmeans such as centrifugation can be
used. SomPOBFPPHE- synt hesi zed hydrocarbons pass out the top of the

hydr ocar bon synthesis reactor as vapor, along with unreacted synthesis gas
and ot her eoUSGITeafTaké}h]P ABI HikSrial STNR RE dehioeq VY BhE R InHedyfRESHN
vapor s aréafgpicgﬁly condensed to I#%uid and conbined with the R@%rocarbon
li quid fi kbabiratior)usansformatiéh,26eitHeatehBCantis0degadaaa® dec@istructiviet i al
boiling point of the filtrate nag vary dependi ng on whet her or not  sone of
t he condepseeessssdrisery Eascaus siasberrcentsdring: sapinmmds; thydrogemscoptajning

hyd b i diti wh d i .

ot ar vt - SRmbRLS e at/Rh GEREnRTRS | fkdohss ot A it el ERBINY gftidd®

hydrocar bgg%%‘ﬁonﬂﬁ'bhﬁ%ﬂﬁ Moskdyy GrcthRRe,afdthdlte, @%fene,%t‘e@@x@é, i}:ﬂ'@gane,
y bo es

pr ef er abl paraffing, in a slurry hydrocar synt hesi’s pro

enpl oyi ng peopyltne, )t bpgae]butsie) Husy Isne) ant daitydsal GTL.ogse seadksi andl/ erdeasef or
exanpl e, tenperatures, pressures and hourly gas space velocities in the
range of filsrarabGlil smtersdomf Bbricatingsviseasity1thot ace @soesallyr ferived feemed as

tandard yol f ot 0 and, H2_ i xt 0C_ 1 at h
Vol ume of FadoRARANS. 108 SRAMPUS PO R nEA BydioCatbarise dnflchl, fftsRbor 1 o

hydr ocar b iy € cay; u f . 4, 'ﬂﬁﬁs Was oY

t hat nate@?gyggﬁpnﬁgaﬁggﬂﬂ%ﬂng%%%?9h£§ﬁ§%§%gn%ggggntqﬁgk%1 aflgﬂé¥?égﬂ
ranges qu@bﬁﬁﬁiﬁiﬂ? comipsuhddUidier eleniwits asgeadstdukls. hGILobavebsioskBRand®rt he
limt values of the carbon nunber range have to be present, or that every

carbon nunber in the quoted range is present. It is preferred that the

hydr ocar bon synthesis reaction be conducted under conditions in which
limted or no water gas shift reaction occurs and nore preferably with no
wat er gas shift reaction occurring during the hydrocarbon synthesis. It is
al so preferred to conduct the reaction under conditions to achi eve an al pha
of at least 0.85, preferably at least 0.9 and nore preferably at | east

~ NN o o v o o - o Y a1




750F. Waxy feeds may be processed as the entire fraction or as subsets of
the entire fraction prepared by distillation or other separation

t echni quewo 200vewenty feed al so typically conprises noreprChas2@88q283eneral |y
nore than 95% and preferably nore than-98 wt % paraffini c hydrocarbons, nost
of which are normal paraffins. It has negligible amunts of sulfur and
nitrogen conpounds (e.qg., less than 1 wppm of each), wth |less than 2,000

wppm  pr ebasebil) lieslade bR HoiRAG implenhebrdoiliod i eérggeadﬂpmdtea/fratctianaﬁao
wppm of oxygen, in the formof oxygenates. Waxy feeds having these

propert i efrommdsynsbésized GThe matodalss su¢h tdse ifor eaxamplendye dissdlatiand@ndsi ng
a slurry F-T proc?ss g{j}th(ﬁ cat al yst havi neg a catalytic .cobalt c%r%ﬁn t,
as previ o§4pseauaRtly subtectgdtorp PPV PLCESFINgSIEP gVhich i githes O8O 0155
stocks frgm k ized..a j . zat | r geess.
O T el LbRE' Sprelite M nite rBE Thrd Sofdient VR prBlesY] 6

hydr odesubtstiicealuy) il Mmpeduded/IBH ﬂ(ﬁﬂuhbﬂﬂl; hemttsezedasvax) diseieestegbove,
such waxeS have only trace amounts (|l ess than about 10 ppm or nore

t ypi cal | y compsisingg fonkrample, dpmrodewaxdd, eir hydroéisomerizedicab gand/on splyant
content. However, sone hédrodewaxi ng .cat aLy(it "fed F-T waxes may .bepefit
fr om pr enylgvaked synibesized wanychydnosgrhonsy hy wared, ohhydrodsorasrizedicat

benef it f . . . .

process miPUEF SRl dsian ERebemi el QI ARG e e ataHeT 2

catal yst. it i@rf;&@,ewﬂmg esnd a;g&%itflé ophaAbgYhs loBfzdnatedh o PrefePiKlyat
ging from about 500 to 20,

pressures ra 000 kPa. "Thi s process nay be
oper at ed hpdidiewaxedgnar ohylsulsmperizedioat hyahdigen spdvéntpl devessdr ed-Tange
from about 600 to 6000 kPa. The ratio of hydrogen to the hydrqcarbon
f eedst ock hydsasathpns, qrr bydrodewiaxed @n hydiisemenized{rgle (9 splveBbudewaxed 3500

.1.1.-1 (5 19, 66 CF/ bbl h l,ogi f th d k
'? ypi cal | yi:r' '_gn;[@%??’r g?ﬁ‘?’é’?&maxﬁd’)l 9?2H¥%“ﬁﬁ§8ﬁs ?r%%er&é?%? %{(yog.sfi‘feglt{lgﬁt %é\%t 8
10581Fol | gﬁfgﬂ.ﬂ%ﬁ@d gl,e& @ﬁxtqf‘e%'c}hgféotfydr otreating step, the

hydr opr oce g use or the production of base stocks from such waxy feeds
may use an anor phous hydrocracki ng/ hydroi soneri zati on catal yst, such as a

| ube WO PO4B) 064GTLPbaswS2O0EsD BREEY bago oil($)y devved clrpmg GTl-Dopterials,
talysts, for tal yst t ai ni . M, N, W M, et

oxi de” supsaracialis IArode e OroRYdrRsorag b (GRaRA sobyeny By Ekéd - e

o oL : frTa, e . .

1567 ot o REALHEALEP TN 2R000 GRARLYEss BAG) hep 1R dquarkcd Hrvs

hydr odewaxyly8bisGtheRYEH/0ats PART/OE iSBB eal)- deRaked aF T sk Aeredybagt efock(s) t o
base stock”or base oil are described, for exanple, in U S. Pat. Nos.

2, 817, 693 and/0d(ase Qri}(s)} a8S thaseterized7ypidilly 4s Jyirkingnatd vigosities at
g gég Zggélogéé %%f%gfr% ab%u%%or’ndrfr% i to hggl(l)t’ 50 %{mg‘s,gg%fgr%%iy Fom abodt 3 mm?/s
to about 50 mm®s, more preferably from about 3.5 mm?/s to about 30 mm?/s, as
exemplified by a GTL base stock derived by the hydrodewaxing or
hydroisomerization/catalytic (or solvent dewaxing) of F-T wax, which has a
kinematic viscosity of about 4 mm?s at 100°C and a viscosity index of about 130
or greater. Preferably the wax treatment process is hydrodewaxing carried out in
a process using a single hydrodewaxing catalyst. Reference herein to Kinematic
viscosity refers to a measurement made by ASTM method D445. In the present
invention the GTL base stock(s) and/or base oil(s) which is/are the stock(s) which
has/have the ambient temperature haze mitigated by use of particular polymeric

additives are those GTL base stock(s) and/or base/oil(s) having a KV @100°C of



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: 6, 676, 827: 6, 383, 366; 6, 475, 960;

5, 059, 299W0R0@TB44625: 5, 935, 416; 4, 923,588; 5, 158, 671; pamasd807283¥8; EP
0324528 (Bl), EP 0532116 (Bl), EP 0532148 (Bl), EP 0537815 (Bl), EP 0583836
(B2), EP 0666894 (B2), EP 0668342 (Bl), EP 0776959 (A3), WD 97/031693 (Al),
WD 02/ 064710 (A2), WD 02/ 064711 (Al), WD 02/070627 (A2), WD 02/070629 (Al),

WO 03/ 033388ut{ &lmnds vehighes, 'gﬂ:f&faibl)i abomal @ihm’/k, é2Righed; mbrdFeRoably
1, 440, 230; 1, 390, 359; WD 99/45085 and WO 99/20720. Particularly favorable

pr ocesses aboat tepuni/pevhigheEur opean Patent Applications 464546 and 464547.
Processes using F-T wax feeds are described in U S. Pat. Nos. 4,594, 172;

4,943, 672, 046, ; 47 0N 31.099; 16,332, ; d 7 60
Hydr ocar b&%ﬁﬁéonveéﬁokgé%tSZ?ég& aggéq(%up%n o ]ﬁse) g%ﬂ%@sﬁrgﬁl gf@r I?hrzlaﬁé%é?’m[ fi ]n
waxy feedgbacklyfhgatfachxRal Ok hyldRofs8hiBrizbE/chf PRRI/8F sbientiewaked FoT base
oil are zeolite caftal ysts, such das ZSM5, ZSM 11, ZSM 23, ZSM 35, ZSM 12,
ZSM 38, ZnMtdBal dérfived ibase stauk(seandfer tasel oil(8),bptederabbo hiydeoddveaxed, aord
zeolite al pha, as disclosed in USP 4,906, 350. These catal ysts are u in
conbi nat i bydugisemerizedicat (andfer sokventh dearaxed ubak Wax1dsHvEeh basep ﬁ%ﬁfﬁgm
T Do £ B R824 ol Bk EBh e
2009/ 06AAMECLLIRADBIORRARS chibkacttABI 1y Slo? 8 MAMEHRUr ARSI AOSLOT

t he waxy tock may
-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.

[047] The GTL base stock(s) and/or base 0il(s) derived from GTL materials,
especially hydrodewaxed or hydroisomerized/cat (and/or solvent) dewaxed F-T
material derived base stock(s) and/or base oil(s), preferably hydrodewaxed, or
hydroisomerized/cat (and/or solvent) dewaxed F-T 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 viscosity index of these base stocks and/or base oil(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 generally have a viscosity
index of 130 or greater. References herein to viscosity index refer to ASTM

method D2270.

[048] In addition, the GTL base stock(s) and/or base oil(s) are typically

highly paraffinic (>90% saturates), and may contain mixtures of



conducted over a conbination of Pt/zeolite beta and Pt/ ZSM 23 catal ysts in
the presence of hydrogen. In another enbodi nent, the process of producing

t he | ubriwenboswicksdbase st ocks conprises hydroi soneri zat ipom/spehsde83xi Ng
over a single catalyst, such as Pt/ZSM&5. In yet another enbodi nent, the
waxy feed can be fed over a catalyst conprising Goup VIII netal | oaded
ZSM 48, preferably Goup VIII noble netal |oaded ZSM 48, nore preferably

Pt / ZSM 48niohoeivtloparadfias s hiad emultiéyedopdraffss ihncempindtion withf nbn-cyclic
hydrocarbon base oil products may be obtained. Catal yst ZSM 48 is descri bed
in USP 5, bppamdfins.ThEhastatiof of 1the maphheniq ((i-eeteyiclopssalin)zemtignt imfuch of

t al ts, .,.plati SM 48, | he hydr oi i tJ t.;h
foedst ockCembRidtiesarrs W datalyy! SubiSnpbattedRstr of U DGR B ap
[062] A dem&{lggaﬁw& bgﬁepg(ggg&g%an &@f;gﬁgg&&ggﬁg%ﬁh% ecohtefipr € of

sol vent dewax cata xi'ng or cesses and er't her
the entir gehetdl9icontmAiNetesd tHanCaitud-1 , indgidrenypiexlli destethan about 5

dependi ng on the intended use of the 650-750F- material present, if it has
not been ppmapfiteach fofotheshelememter Bhe Isulfyr randenitengepr ¢antentoof Kelkidvasgi ng.

| | vent  dewaxi ng, .the hydr i si t by tacted with chill

ol von 5. SHOSK S ana e oL O\ PANEEHip e dDURRSpRERZAHBRIRCREBBPSF et one
M BK), mixtures of Xt f MEIC tol d the like, and
tur cner PRl et £ T Nes L BSERMIR DR, pour poi nt material as & vaxy

solid which is then separated fromthe sol vent-containing |ube oil fraction
which is [049]r af finnatprefeirel eafbodivatet, ithe tGPLcbdseystbuk{sheandédri basedoil(s)
scraped surface chillers to renpove nore wax solids. Autorefrigerative
dewaxi ng eempgistowpamniBoin amajgsialpt thtdrernsisorpsedeminanily ppbpaAB-CYSHR al so
be used in whi t he hydroisonerate is.m xed W.h , auid pr e, a
| east a pbsroPP@r%EBF af; qly inof FpURts, pf cy OBﬁafﬁnﬁomgﬁ%gmﬁfl?ﬁ gtgﬁgégte to
precipita t : I~ st t

i1t ati ofidRE e S biNS) bypCAY ROt PR AL iy AL T Bitater
stripped eidn 60 wiYe noatéydlt Bopabiffilis,i prefdrablyl gratdrothah B0 ta%pnodugelithe

WO 2009/ 064494PCT/ US2008/ 012839 - 32 - preferred base stocks useful in the
present i msopataf6ins, more meféraklyogreater thanadytwide deamryelic isaparpfifins, epd

hydr oi somerate is reacted with drogen in.the presence of a suitable
dewaxi ng %S&Pp“sémﬁy 859?&?%61%59%2‘?’?‘%%9“\79%1{9 1?8&%‘?%% pour point of the
hydr oi sonerate. Catal ytic dewaxing al so converts a portion of the

hydr oi SO”EG&U]G t oULORYET cBRIpositbnIBIGT IGTE, Halet BeodkEs) idid/émngse fall(s),
exanpl e, 650-750F-, which are separated fromthe heavier 650-750F+ base

st ock frahydmdesvaether hysleoisomekized/aat i(amd/or asilventhtdewvaxedo Fr homateriadr e
base stocks. Separation Qf the | ower boiling teri gl may be accounpl.i.shed
ei t her prderived base giackly), £¢ PFWFW%@"%H&B}%&W SHex tr‘?'é’téﬁei%ﬂ‘:ﬁgﬂtlﬁ t he

desired b t.0 : Al i t i i 11 reduce the pour
poi nt of ?ﬁg ﬁ?ltdﬁg)l%sgﬁég OeI’%%ﬁ%%?’e a @@%@é"%‘%ﬂpgovi de a large
yield of lube oil base stock fromthe hydroi sonerate nay be used. These

i nclude sip@gly sel Ehé itvren OTECLAs stoickvarl/vhbate oithas usedilierei and hinahel east
one catalytic nmetal conponent, have been denpnstrated as useful for

dewaxi ng plaims|isdenbsi understoodoass embgaging lindividuad (frastions| of Gild, base stogk

nor deni te, M.5, Z 11, ZSM 23, ..ZSM 35, .ZSM 48, ZSM 22 al known as
het a one 4Bt RS AAs FecSRRE B PR RUER HIPEL  RUNTSE TAPE O Mife
dewaxi ng [ i g I i s i | 4 urry
bed. Typi ?;?L ?gﬁﬁ%gg%‘on %s\é‘%f‘fr&?ﬁﬂ&g%g V%Ie;l%%%?laltﬁﬂfrrgg(igﬁo? E’ﬁ-‘gﬁg? 031%: from
about 400{&90Rscaithr 6TILbase0stodRAandei0basei Gil frittion€dt witht ene) ftwbb60 nBe0
SCF/ B for flowthrough reactors and LHSV of 0.1-10, preferably 0.2-2.0. The
dewaxi ng highey piiscasity GBhdhase stbokoansiier/base aib frﬁﬁFl@nﬁSEé@ produgesa dweapbbell
preferably no re.than 30 wt%.af the hydroi.sonerate,having an ipitial

boi | i ng p%ﬂqﬂd N e’teﬁéﬂ}f‘gh‘ged&%ﬁé%&-ar W"i/aglcr?ﬁé%‘?si“én Wi ﬁ’r?ggf%ffsévf fected
initial bqjljn i t ock(s) and/or base oil(s),

pr ef er abl 3915 eﬁoﬁg%gg?ﬁggl%@%gf?gg er':rized/cat (or solvent) dewaxed F-T
wax- derived base stock(s) and/or base oil(s), have a beneficial kinematic
vi scosity advantage over conventional APl Goup Il and Goup IIl base
stock(s) and/or base oil(s) , and so may be very advantageously used with
the instant invention. Such GIL base stock(s) and/or WO

2009/ 064494PCT/ US2008/ 012839 - 33 - base oil(s) can have significantly

hi gher ki nematic viscosities, up to about 20-50 nm2/s at 100C, whereas by
conpari son commercial Goup Il base oils can have kinematic viscosities up
to about 15 mmR/s at 100C, and comrercial Goup Il base oils can have

ki nematic viscosities up to about 10 mm2/s at 100C. The hi gher kinematic

e o o, o o o Y



[69] The preferred GIL base stock and/or base oil is also characterized as
conprising a mxture of branched paraffins characterized in that the

| ubri cantwbas@/mwid94cont ai ns at | east 90% of a m xture ofPChrEp@isp839
paraffins, wherein said branched paraffpfis are paraffins having a carbon
chain | ength of about C20 to about Co, a nol ecul ar weight of about 280 to
about 562, a boiling range of about 650F to about 1050F, and wherein said
branched g@saf fi Nk aoprefiéred enitsodigient,athey G Ty anatbrial, aftdmwindrieh nhe E@TLr ee
carbon index of said branched paraffins is at |east about 3. [70] In the

abO\ée t he bBseansthek(g) | nma/m(bage, ?leshc:ﬁ/arlg rlesivied tiyhemaf-l?dm)@teaah {Eeee
Ca | FG i . B i ng . 711 A

SELER B SRS o SO MR s e B
ShiTe ror bshsfiGadAed Ot i A Tab InE Red ot €0 ind Afaidpe i partiedlaly,

are obtai pae eHi(’Jtﬂ@ i@wm ohtalkist conPrisimns corlytic Sébategsmponentse prédide us),
a pul se WD 2009/ 064494PCT/ USZ008/ 012839 - 35 - delay tine of 30 s, which

i s at | eaat highv&chuiteFlotye Kivetge salphy dfosgproduging Ithe t inoee rddsirable digharme
(T1), and 120 scans .to ensyre good signal -to-noise ratios. [072]H atam
types ar e AeSHAH eI PRIALIRS ﬁﬁ’és queéwlﬁélﬁoeﬁieﬁrg?o‘@ 30 ghese,sklled o gens
on aromat itC rings; 6.2-4.0 ppm hydrogens on ol efinie carbon atons; 4.0-2.1
ppm benzyll?ecalr‘iydr ogens at the a-position to aromatic rings; 2.1-1.4 ppm
paraffinic CH nethine hydrogens; 1.4-1.05 ppm paraffinic CH2 nethyl ene

hydr ogens; 05- N { N iS4 QARPEsing A/ iitige B #iChi ng
i ndex (BI )[0$ss] ca?%ﬁ?rg?re%Qgéﬂ{eéiesré@fgg?flr@%%g% of non%)l%nzyl ic net EIy}I
hydrogens ahd O isacgalyaicallyd doavértéd imeen hydrochebonst ahd npreferably i kquid

al i phatic hydrogens in the range of 0.5 to 2.1 ppm Branching Proximty
(CH2 > 4) hyfiietarborgo. SheHmsdsRationgf dhe dydeogen ta 3be varbon tmenpxide may

Enhancenent by Pol ari.zati pn Transfer, (DEPT MR. spect ra. ape obt ai on a
Br ucker Bgﬁoﬁfﬁﬁ\%%b@&‘! F‘gﬂ‘étt @3 tﬁs‘ﬁrﬂ"tfé%@"&l PIG ﬁé’ Wﬁﬁaﬁ%m$ﬁ/§ i Mhe

i nt er nal ! i<t I Eve i 0 ed at
77.23 ppm%pﬁmt ﬁ?l ﬁ?, épglé(f&)ﬁ%%?%qy %ﬁl glﬂ/ Zggs%gbtésaq%tﬁaélggﬁ gr)rlllégﬁznder
quant i t at isygthe§ig driocesses Unitlde4frodegies dnpwhivhstiebcaallyst 43 in ahpuosm dflaay
time of 60°s, which is at |least five tines the |ongest carbon spin-lattice

rel axat i ofixednieed, T fluidized rhedr er @sriplsburry o | catalystoparticleshin 8 diydrecarboo
scans to epsure good _signal -to-noise ratios, WALTZ-.16 pr.oton

decoupl i n§uIry l?gﬂ%dTh @gtggq;ﬁpwgé%n@l@}‘at@%r agﬁgl" @P%F%‘Sirﬁg‘ﬁ’cqnf 150 ¥%m t he
135 DEPT i i L0: : tra
a7 5o, dass M orareaSEHY for ik B thad BNIORARe Micatio ¥ MR, T2

four or nmpsghé QEPKREW! I BiNcABaR NMludy iireEarbba 3mtksie prockls thedetd pasleof
branches are determ ned based prinmarily on the 13C chem cal shifts for the

met hyl caratom oditthe Hé, toNG QG0 3ypRaligsdomt UsP0sThe xyBthesisgas cemprising lae

branch or rrtli%urrer%fh zl aer? C(@Esbg&bcigg u%(alg%)ovt % l;c{t?orpnto??he S uh | an réaré s 11%{ ﬁllréCh'
presence of the particulate F-T synthesis catalyst in the slurry liquid at conditions
effective to form hydrocarbons, a portion of which are liquid at the reaction
conditions and which comprise the hydrocarbon slurry liquid. The synthesized
hydrocarbon liquid is separated from the catalyst particles as filtrate by means
such as filtration, although other separation means such as centrifugation can be
used. Some of the synthesized hydrocarbons pass out the top of the hydrocarbon
synthesis reactor as vapor, along with unreacted synthesis gas and other gaseous
reaction products. Some of these overhead hydrocarbon vapors are typically

condensed to liquid and combined with the hydrocarbon liquid filtrate. Thus, the



[076] Free Carbon Index (FCl). The FCl is expressed in units of carbons, and
is a neasure of the nunber of carbons in an isoparaffin that are | ocated at
| east 5 cwiokoeveii4vem a term nal carbon and 4 carbons waycfrruseeoa/osisde chai n.
Counting the term nal nmethyl or branch-zgarbon as "one" the carbons in the
FCl are the fifth or greater carbons fromeither a straight chain term nal
met hyl or froma branch nethane carbon. These carbons appear between 29.9
ppm and 2thifialPboiling pdiat oftheofiltide specvanyndependingoa wikether erinessdrok lodws :

a) calculate the average carbon nunber of the nolecules in the sanple which
i s acconpthesomdensad shitdrocarben yeporsadiaveobeembepmbinady With iat eSlWI¥ by
sinply diyiding.the nol.ecul ar wei ght . the sample oil by 14 (the | a
wei ght of %lﬁ@cgﬂlﬂn SYOHhESIS, Wéo?‘iﬁsaFO%%FlBBﬁ-‘i@'yi RPESIAL 5 %%Fn(ié%r?r{ Hhe™

di vi si Onsc%}ﬁE SRd RIS prdudibe Tm%aﬁ%ﬁﬁﬁfcﬁﬁrﬁf% TR tof oM B Gdcirbong

teg p b Int e; C)

obtain thel ral area“per car e sanp _measure’ the area

bet ween 280 Pil@fﬂtgaﬂﬂ)sﬁ?(ﬁﬂmfﬁhsl; legsaDPLCin )i greferabilyl €, pyparaéfing)tingr al
area per carbon fromstep b. to obtain FC . [077] Branchi ng neasurenents can
be per f or aeslumsi rhydsogarbounr synthgsianpraness NWVRpIOydrg r o neatalyst maspprsiBBya t he

measurenents are, peyfornmed using pe%trorrete havi ng a magnet of 7.QT or
great er. P‘l‘PHQ‘Te%ﬁgé%l,t cmné-‘rn%rm?\@st il%h % ste g?tr"lf)%g?rﬁsw 3P%an
NVR t ' '

i ted  BopHE el oA LEoERI3TH e EhRE 2 Y ahOE SATRSD, 44,800 pfand

(tetramet hghsio GoEIV/heN, UbipBssedf asl StaddaRe VO RIthe P W WhE Pisedils GO el B,m d1
were excited by 45 degrees pulses followed by a 0.8 sec acquisition tine.

| n order hixtirei(OPCe Inatmupef door iper erdumg  dbcatalystergspectdvelyecdbpltermwas
gated off during a 10 sec delay prior to the excitation pulse and on during
acqui si ti ofes+ Fétlﬁpd@ﬁiféﬁit%?ﬁer¥? Rﬁgrqcéﬂiﬂiﬁ with & cerben f 8F gregler thap

20091064494PCT/ 1) $20Q8/ 839 .- . p (4 n i ed
out accor lr1?§I t(g)elsi?%r Hﬁé&eﬁiaésrgfé?e&ql(Sﬁgﬁwéa?ﬁoﬁ‘ilﬁgrﬁgglg%g I (t)ér‘l\g&ggg%:elﬁtjed in
the Vari a@ilﬁflaﬁg%ﬁér_ %gé@hh@&d@ﬂ%lrﬁen nhffter BeRotl isnply3har hy drdlcatfons
Enhancenent by Pol ari zation Transfer. DEPT does not show quaternaries. The
DEPT 45 shquianceegliméts valuss gfathef carbeh Inunsbdrarangb dravedtot be presemsor DERT 90
shows CH carbons only. DEPT 135 shows CH and CH3 up and CH2_180 g}e?gr es out
of phase EWenyarbapTIuRbay (B cthedquptsd angesis. presentt | dhds Arefegrady, § be

cequences PSSR T hesh e Bioar Bt B oiBit hafhRy ititea Bi°
corr eSponﬂb_rlSﬁg@Er ngshlﬁﬁereﬁgﬂim lRcafsCaid RbreYprlclGablyl Wath Ry WhRRiLalshifii f t

and phase. I ng properties of each sanple are determ ned by C 13
NMR usi ngrédetions scegrtingnduring hthec hiydrdcatbam syhthesist hdt ent alse prefigrired ite
isoparaffinic. Corrections are not pmade for n-paraffins or_cyc|oparaffins,
whi ch may cordyatethenreactionhander congifians 14 aghigyengnaaiphat of atpleast 0.85,

Cye apar e Sl 1S, EEFBSE 0, LA 00, s ehasoony
hydr od L hi J /

aynt hes! 2o R L T b Kl e L o B R
stock(s) aokikoed biasa glirty)prcesfusimgyy drcatadyst sohfaimingnd phtatyioroobalt

content. There is a novenent anong original equipnment nmanufacturers and oil
f or nul at ocemponpntoduddioser skillgdedn othes ast knasy thatr bxsialthiay 15 emigany the

sul fated ash, sphor.us. an ul f ont e t et _ever Jincreasingl
restricti %&H@rﬁg‘:ﬁ%& Refje ragbﬁ"?'at 3’811 ¢ %UEaﬁ?l%iO‘f' - IgAChien atgpF%V\?atg&ﬁ%%ﬁtl s,
woul d rel e a Il [ REfF i | Ve f low
or zero i %Pﬁ]:béfsg’sﬁﬁﬁia%a%lg’ E’ﬁ%?ﬁh‘@?ﬁ{ftﬁg‘ﬁé ent. %éfé?ﬁwoﬁggﬁ&\;sg%huass el(a:ié’ggﬂbase
oi s can lgy, fRUMMAIRE W i preffbintedv it theedatalyst heorapdsd iaveobalt aclalytices
included in the fornulation contain sulfur and/or phosphorus the resulting

f or nul at edomponentat iIngone |enbpdimeng theveatakyst icompsises witalytigally syffestivg t o

andl Ihf%%m}q b Co W ot 08 Dt o S 00 S000 G Pagsots, UgME S po d
S BE il _ _ , P
and Conpr S0UsIR TiolApiR> Myt MG bryErtAl BaBRRSCAMPLN O, br i ©

pref er abl yefa&oy el bides. Wéﬁrﬂéﬁeéc@?@ﬁk)fop@ vbiMaiiing @atalyst®Sbmprise
preferably 0.4 W% or |ess, an ash content of 1.2 W% or |ess, preferably

0.8 Mt% or less, nore preferably 0.4 wt % or | ess, and a phosphorus content
of 0.18%or |less, preferably 0.1 wt% or |l ess, nore preferably 0.09 wt % or
| ess, nost preferably 0.08 wt% or less, and in certain instances, even
preferably 0.05 w%or less. [81] The lubricating oil conprising the
dehazed GIL base stock(s) and/or base oil(s) can be used as is or nore
typically in conbination with one or nore second base oils and/or with one

~ ~1 p— Y v Y




WO 20091064494PCT/ U S2008/ 012839 - 39 - Antiwear and EP Additives [85]
Many lubricating oils require the presence of antiwear and/or extrenme
pressur e WaRposwdaioti ves in order to provi de adequate antPCTABROOSOOISETE i ON.
Increasingly specifications for |ubricapg- perfornmance, e.g., engine oil
performance, have exhibited a trend for inproved antiwear properties of the
oil. Antiwear and extrene EP additives performthis role by reducing
friction gi@niwapardicuielyal pPaefid. cathBsis dhdl theihgreparatonaane dinbhar ant
types of antiwear additives, for several decades the principal antiwear
addi tive flustiativey bat noslimitingoexampfiesnanay ek faundl, dor exampde.nin &1.S. Pat.

i U t ho NGy R Gk O bokfl 225 5] ST P sl i Thi ophospha e

(ZDDP) . ZDDP conpounds generally are of the formula Zn[ SP(S)(0R1) (OR2)] 2

where R R2 age O ~CL8 al kyl .aro r ef l. : | S.
These al ng“dr oup‘ésr’?ﬁ f%réh gﬁ?&%{’gﬁ}# ‘3#&? Eee@r ﬁBﬁ%ﬁ?ﬁ%%%ﬁé%B@ésg%b g}p‘#}cal |y
used in ?"EQ&E"BﬁSszfis/BfeOd@ﬁM'fs Pwhxidt vkady GTL Hatéhial, pedfetabllyPeTqhhterial,
conmposi tion, although nore or |ess can often be used advantageously. [87]
However, i¢ferredfound Ft Fawax.heF{h ewph preferabiyo imas rems nitidd boilines pbiag ia the

del eterious effect on_the catalyst in catalytic converters and al so or}
oxygen sef@ngesof froaupsfoli0Eqan ferably eontinnowsbebeils ypdprancend poiry o

repl ace so or the ZDDP with pho orpus-freg antiwearn additi .
[88] A VZ@QFVtorbi%ﬁ'phgsBﬁgP&F\g ﬁ'ﬂtdi%ﬁxg'g?eeérény sags?ls %%gdaﬁ’tﬂilﬁla%%s
additi ves : i - ql efal I I G {d

Sul fur- co%1 yﬁ%%bﬁ?%#ﬁﬁsAcgﬁngiﬁgfggaﬁggﬁﬁgﬁgﬁk ?‘eg?:éezgﬁd S(EIR(’)f vagrdi Iéﬁier
organi ¢ nmbiirgisopandiiuit AttedialphHence, theyd ausp bt suffeiem!licayy! n-pardfihi ni c

hydrocar bons contai ning fromabout 3 to 30 carbon atons, gr eferably 3-20
carbon at omserialtte yiekt amisopeaffiouenisaining isomesatel keilingdndhe dwbapd fange
doubl e bopd. Such conpounds are defined t he fornul .

2009/ 06448&%??@@8@‘%@1’@8@9&50 Agactt dﬁ%ﬁ&?r%ﬁggafa%%‘{“{g’%?n%S%e e

i ndepende yge }Eg&po ref AERON
radi cal s gﬁéeysa%%’fi&gfsgg%(%%ﬁg %ilglcag%(%)?@ y {E ﬁvdw@Ck(e)F %R{I-y{%&dn%égﬂgfgo connect ed
so as to WafifpaheYddnventibhdl cAdBitic @éwiaxihgf OHeatd, 0 is preferrednthas thé wndzed
olefins and their preparation can be found in USP 4,941, 984, incorporated
by ref er ebodingepeainh of the waxyficed be gbovg 88J0°Fhd 0998Fb). pol ysul fi des of

t hi ophosphorus aci ds and t hi ophosphorus acid esters as |lubricant additives

is disclosed in U.S. Patent Nos. 2,443,264, 2,471, 115; 2,6526,497; and
2,591, 577 105%1di t i| Whesra padueange s gugledhereinsit defings theloxysr ansier upper

anti oxi dant,..and EP additive i isclosed | . R . 4 e of
al kyl t hi o@éﬁ‘%@ﬁf}yﬁe& ?{)%tb‘ﬁ%é‘s?‘i ‘@&%ﬁf“}‘i‘z‘? i?l})% W%‘ﬁ“a %F{}%égﬁé@c@ggp%ﬁtn
(oxynol yb i i hotRdirsdi i i r Q6ASRue)s fmed a
Bhosphor ol e O e e
addi ti ves entird tangey et specificition efSeboilingliafige Batenot reghire, thaBanyumaterit ent
4,758, 362 di scloses use of a carbamate additive to provide jnproved .
antiwear ahthespacified hmit bas &0 pedsesanteeathernip eyghides maiprahboiling: utsidean
ant i wear ?tgé%i tive is disclosed in U S. Patent 5,693, 598.

Thi ocar ba# &AM ybdenum conpl exes such as nol y-sul fur al kyl

di thi o-carbamate triner conplex (R=C8-Cl18 al kyl) are also useful antiwear

agents. T se i 3d f i ept nd k-ni.mum
T he onladt®r s THE Pty e pretitbIFeL ShbRses T thilr PO FrdbiiBih T
may be useggrmé&d B?&h%@rﬁr(ﬂ_ﬁ@lﬂéﬁ synﬂ%@si@ﬁﬂﬁ@és@, ha¥iAg-an Hitial @ncbdiﬁi bétwaghes,
nono- st ear at es, nono-pal mtates and nono-nyristates may be used. [91] ZDDP

i s conbi néA0%F tandofHOTF aisterasined dns thégragirtinredeanthianvend pointpgrefesablyusp
Coct yl  hi SEPXEAORGBrACLFTBRINER drpITE) AR e DERCEER VaPRBLE FARo) SOBD. theor
exanpl e) can.inprov i op i . . +Q3 i )Ses
that use & acélt%eglt%ﬁﬁﬂ%/o%gﬁi@%x aﬁ{l‘%ﬂa?izac{lrlt%ng kaerFaltee? %ﬁ@etp h@?r:?ﬁt afée):i,(P WO
2009/ 064494567 HRABREV1BF TRntrast, “650-750°F fractions” refers to a fraction with an

unspecified initial cut point and an end point somewhere between 650°F and




- 41 - for exanple) and a di xant hogen (di ethoxyethyl dixanthogen, for
exanpl e) in conbination with ZDDP i nproves antiwear properties.

[ 092] Pr efwoned/mmiswear additives include phosphorus an@&csuistens/ocmapounds
such as zinc dithi ophosphates and/or swug.ur, nitrogen, boron, nolybdenum
phosphor odi t hi oat es, nol ybdenum di t hi ocar bamat es and vari ous

or ganonol ybdenum deri vatives including heterocyclics, for exanple

di mer capt psotRdiwERy geedsnmag i phrrssidnasitticagmtiresfratiornot s subsets dfhtkel i ke,
alicyclics, amnes, alcohols, esters, diols, triols, fatty am des and the

| i ke can entirs fracticregrepoedh byadistillatien anpther separation tgehriguant 1dte wesyt

0.01 to 6 . WMX% refergply about 0.01 tp 4 % ZDDP-|i ke compou rovi de
Iinited h%do%@Bo%Pdl%@ﬁg'e)éBHﬂgbﬁeﬁi‘Bﬂr%élﬁ%‘biq\&of’y geuetallys MOIf nb@ﬁ?ﬂﬁ? at

exhi bi t ed i ol 2], @i i [ : GfHm

t her ef or eP eelélgli?nﬁwa}? EH‘% ?grr?f%&a?'gﬁinﬁu% g’b'?g%calcrﬁ?ﬁ%’]flﬁ (r)sgta& afie‘&felg",ﬁn%gpt atala

m ni mal  cpaRefhs.ali Ras h@gli%iﬁid athaliftsPs sl filr A1d Ritrdgey cdMipdwridsulend.| bas.

Vi scosity Index Inprovers J0931Viscosity index inprovers (also known as VI

i mpr over sthani $ cwppmy ofredcli), evith lassd theans 20t wppnpr preferablyplessi then| LGPV cant s
with high and | ow tenperature operabjility. These additives,inparf shear
st abi | i t yWRPT:| adafmaret pigfetablXiles dhan 2560 BEPRER Oy OX¥BERt {n ahe | 0

t enper at ures. 94] Ui .t abl [, 8COSI i i | I

ol eout ar ORI RN VB Dlehy ehdFeiie’ R BSERT jh 6 BESechs ¥ me

di sper sanii,ehfish HHRChES nfilePBdifigda ShFP F-TYploddex witlPhodRalyd Hading a

di spersant. Typical nolecular weights of” these polyners are between about
10, 000 t ocdtaDBRie dudalt comporion) asgpricyicisbuind2éat&d0 t o 500, 000, and even nore
typically between about 50,000 and 200, 000. [95] Exanples of suitable
viscosity index inprovers are polynmers and copolynmers of nethacryl ate,

but adi ene[05]ef i rEhe procesk pf making tthe dubsicanpgil basshsiocksefrom svaxycsaeksl y

used viscosity index inprover. Another %ui table vis i{?@.}y i ndex i rover is
pol ymet haBly| B ccHATBSTIFRLraS R (RIMIZAORAPIPIesgt F T Waxes are' tised,
2009/ 0644 29 - - : , I

whi ch al s @@@g%%%%?gﬁgﬁﬁenﬁ%? e&%%bg&%ﬁ'@ﬁﬁwﬂl?@% t;&ftm%ﬁém% ﬁ%aort

in sone rimul ations.
sui t abl e ydpsRd bacaubéleas intEAEE adovecsutewanes hive onlpiract irhents dhds
propyl ene, hydrogenated bl ock copol ynmers of styrene and isoprene, and
pol yacr y| titansalfmspld) ppay, orohove typically: fessrthhe radpobt dcppinatoesil) p6subuB®p €) .
Speci fic exanpl es i ncl ude

styrene-i soprene or, styrene-but adj ene .pas
pol yrer s BHICESNOBRMPEUDEG (P tho ‘I"%" femgnhhy ?/opgmaxwgs 88%51’53 F‘ﬁdggr

i mprovers i % about
B Over iR i BEL AP PR Ao AR O o b bt
degradat i gihep MAPEHAUIIR Honh NExyRInkteae re@tiéntd e JTREl aly drdisoRYeriRgiont orn
deposits on netal” surfaces, the presence of sludge, or a viscosity increase

in the | ubydwaewaxidge pstddss eday rbet hendudted rooies aa caimbénation of ycatdlysisi dat i on

inhibitors that, are useful in lubricating oil conpgsitions. ,. Kl.amann in
"Lubri canP¥eraaingls satalysbr SQRYEEION (pmperagires, gangg épnﬁi%li%ﬁtlﬁag& toabpys 684

and 5, 084,197 or .10 I i QXi i RGl: i

phenol s, 110 o PherSHREaReit BRM R0 S01e 20 QKR TRUY Bos LB He o1
Corrpoundsogéra[@y;d e PresOR® 6f APERIgeR2hh@ h9lrsn! FirfiaDPRIIGIIS raREP FrOME'S -
Typi cal phenolic antioxi dant conhpounds are”the hi'ndered phenols which are

t he phenohbowth6@h toomG0 kPa. sflivei ratid wf hiyddeged tdythe dyydrogcarbpn feedstoblkese

i ncl ude those derivatjves of dihydroxy aryl ounds in_which the_hydroxy

\ co
groups ar éhydiogemr circulpsionorateatypieally tange fr@rraggo@t 10 et boddr. (3§ e cal
phenol i c t i axi t.5\ i ngl wde t he hindere henol ubsti tyte i +
al kyl groig56l6§n%8? ﬂ?;ﬁ%llaR I eSpc?Sﬁp‘Ieéﬁm ero(lil\}ﬁf’ ieféggss[&?kt 1§8H¥ir%8g%5tezm%l
phenol s. ' 1)) th;gn;ok’@f 160 Ple1@LHINS type 2-t-butyl-4-heptyl
phenol ; 2%;- ut $?94- octyl’ herelgﬁ%;t?z-t-butyl - 4- dodecyl phenol;
2,6-di-t-butyl -4-heptyl phenol ; 2,6-di-t-butyl-4-dodecyl phenol ;
2-met hy1- foss]but YEollcﬂwi?%f )éhghelﬁ@édedincer- debityd - Ghydrdtiexting- dstépcylthéenol .
Q her useful "hindered 2009/ 064494PCT/ US2008/ 012839 - 43 - nono-phenolic
ant i oxi dahydrapagcassisigutked footheepradpetion ofibase stoeksefrom saahi wakx fegdsanay i c
proprionic ester derjvatives. Bis-phenolic anti gxidant lso b
advant age88&1ap aggaphuscéwﬂrquﬁplsﬁga]ﬁﬁowﬂ@emg{l%tCa}tﬁ@éﬂ%{ﬁ? aEx%ﬁHP%s of
ort ho- coupl ed bi sphenol s include: 2,2 -bis(4-heptyl-6-t-butyl phenol);
2,2 -bis(4-octyl-6-t-butyl phenol); and 2,2'-Dbis(4-dodecyl-6-t-butyl phenol).
Par a- coupl ed bi sphenol s include for exanple 4,4'-bis(2,6-di-t-butyl phenol)
and 4, 4' - et hyl ene-bi s(2, 6-di -t-butyl phenol). [099] Non-phenol i c oxidation
i nhi bitors which may be used include aromatic



am ne anti oxi dants and these may be used either as such or in conbination
wi th phenolic antioxidants. Typical exanples of non-phenolic antioxidants

i ncl ude: vabkydsatsed4and non- al kyl at ed aronmati c am nes SuPNTAS2@8ONBBEY C
monoam nes of the fornmula RBRORI N where3®R8 is an aliphatic, aromatic or
substituted aromatic group, RO is an aromatic or a substituted aromatic
group, and R1 is H, alkyl, aryl or R11S(0)xR12 where R' is an al kyl ene,

al kenyl engydescradkahg (LEBCYraavdlystRl fori sxamplegbatalyatsk gontgining, Coy Moy Ni,

al kenyl, aryl, or alkaryl group, and x is 0, 1 or 2. The aliphatic group R8
may cont aiW, f¥om etct, comboxide2 SuppeisHin € ordduming pilispersalicd/abising O from
about 6 to 12 carbon atons., The ali phatic.group i.s a saturated ali {icC
group. Pr Gﬂéﬁ@gpﬁ ?ygfqpr%klgg@yjéogggleé}zg i af?rl}'%tubgf?tg{ﬂ%i}ﬁ & o%‘@ﬁ%g
groups, ag%ayy? aromatic group may be a fused ring aromatic group such as
napht hyl . "Aronatic groups R8 and RO may be joi ned together with other
groups such as S. [0100] Typi cal aromatic am nes anti oxi dants have al kyl
subst i t Pe@?ssgr oupstiRdr dbon@Azhtiew O\¢htabyiar BAA ?r@ﬂ@sseﬁxfmw B§d@cradkimgiat i c
groups include hexyl, heptyl, octyl, nonyl, and decyl. GCenerally, the

al i phat i c hgdrodesvasing, oothydeoisemerizing: GHanmatevials hdéer WaxyatmaterialTHe
general types of am ne antioxidants useful in the present ﬁggpasfi tf. 8&5

i ncl ude dibpsrestacknembase pileargl desspkedy farnexrmplepia ddnitati Nos, 2,817,693;

ar onat 1 0. AOATEr a5 BV B VG g S e el SR Ll 3 PR e

used. Parti .e I .0 ti 7 e. ROy gda Ulg 1 WO
TR e ) I i e e e S S

p, p' - di ocyd7H, 93®NEI332197%; 6,1081099%6;025,385p608MBODY 1660861840, 6,620,312
phenyl - al pha- napht hyl am ne; and p- oct Ighenyl - aI_F)hanapht hyl am ne,

101011Sul 6u076z847;a61388p30n 06.4 78,4604l kéﬁ ,280P; A.R41.438; éaf??t%“h@t 4923:58%

Led 1 | anriattgadh o amRoLe FEE 28 B EE IR 1o B eE P O5aab R KB FAny
oi | -sol ub Eﬁk?é‘fsﬁu@ggpﬁﬁrom‘lg@%m %6‘6%9@2@}%@1’305@33%21?]3'1?,31513”9

oil. Exanples™© | '€ copper a oxidants in copper di hydfrocar byl

thio- or @i775959 AT PN ©F/G3IE9B00NE), W 02/06470a1(W2] WO2/0647 b (A1),

synt hetic carboxylic acids. O her suitable g“;) er salts include copper

i acar BHGA030T0607 AR 0pHGHME(A b Oﬁ@ﬁmmowibgs ik in

or Bioe0a | _
Suoc ni o Srith Batcaimg ool a3t Jorb 2305 Tl 55, WS 4/ASb85 a%ﬁi
ant i oxi danf O 00720 CEaE Gy IaLRBIC BRESES AP RN K TR 25

anot her. Jushlicadlehs 468546Mand 36455 ProcedBesPibE F-Tfwab ids Ard Hesqribedn %
preferably "about 0.01 to 1.5 wt% Detergents | 104éDeter%ents are comonl y

used in | WhSi Pat INwp. dcvislob72;i HA43,6R21 $8146:04 01,47 H2A0; 6.9 03,0990160332:974;

mat eri al that conégi ns a |l ong chain hydrophobic portion of the nolecule and
a smal |l er aﬁﬂé@%ﬂﬁ; @ ani onic or hydrophilic portion of the nolecule. The
ani onic portion of the detergent is typically derived froman organic acid

h f i.d b lLic.acid h h .acid, ph |
it ur os. (PEMcor REraesiRvE S eraiog, ftaleR R i B Rlop, S thsi
met al . V\Qﬂﬁﬁgﬁi@%&gﬂ@%&k@@@&o@éﬁ%ﬁn tdForm AR MopafitfihiOhydroestdnt O
about 80. ny conpoSitions are overbased, containing |arge anbunts of a
met al basatdradil i dre agdvlite edatalystssanichn as aASdA-SesESM- 14, niZSM-28 0 HRMRA3S,( a
metal hydroxi de or oxide, for exanple) with an acidi \ck@gas (such_as carbon

di oxi de) . Z45df1R, A8MeB8eMiSMcht olfratises ferrierits, | zojite hetb azealite dhetgi gndy
based. [0106]lt i irabl e f t det t to be . .
over based Zeblir Bt Te B ThePSPhdERTI o “TBrtH CHHNTS: eS8 dBuced
by the C0%Buf&iharqrmmﬁoapdvm%@ﬁlseqflrﬁa?ﬂeenaf gJa'lllaﬂilﬁhlor p%MHhﬁﬁul.' Yhe! he

overbased naterital has a ratio of netdlli’c ron to anionic rtion of the
det er gent GoupWII nietlls: thay beSiicdrporated iat iheazedlite kagilgsts Wyreonveafienalbl v,
the ratio is fromabout 4:1 to about 25:1. The resulting detergent is an
over based tedméqugsnsucthag ioni ¢xchapgé.cal | y have a TBN of about 150 or higher,
of ten about 250 to 450 or nore. Preferably, the overbasing cation is

sodi um cal cium or magnesium A mxture of detergents of differing TBN can
be used in the present invention. [0107] Preferred detergents include the

al kali or alkaline earth netal salts of




sul f onat es, phenates, carboxyl ates, phosphates, and salicyl ates.

[ 0108] Sul fonates may be prepared fromsulfonic acids that are typically

obt ai ned W9 28asldeesvat i on of al kyl -substituted aromati ¢ hpdrasasisons3o

Hydr ocar bon exanpl es i nclude those obtagned by al kyl ati ng benzene, tol uene,
xyl ene, napht hal ene, bi phenyl and their hal ogenated derivatives

(chl orobenzene, chl orotol uene, and chl oronapht hal ene, for exanple). The

al kyl at i ngo@jent sint ygriec adrhyodiment alvonveiom G0 thar vaxyatfeedstodkemalyk ey |
sul fonates typically contain about 9 to about 80 or nore carbon atong, nore
typi cal | ycondustedover ascerobantionr ofoRt/zealits . beta and| iy AphA 3| satalysts inctst s

d Rel d Prod " it, digscl . f b d | |
of vari ougresEnPorichuliogEnyn i aRier SEPORIAE b RIGRFS Ghd aHAIREedRTs | n
| b i t b t n . . . n V h d R
s, THRTEARL G sBC RO coptitiseR b qcditmniion nd dexigng6vér &1

2009/ 0644 9130d /chaFRI B 88 Pt/ZSM-35.OTnOy dt Ififotlier Smbblimnent, dhe waxyefeed
nunber of overbased sul fonates that are useful as di spersants and/or

det er gent san [ bd 1fedAloivat | mecatalysth comprisies Greupnvlliemetalefeades) £sXMA8,

d f | ybri Th d de b i | [ i
oot th ot Br AN GupY I AR el Icadee § SR sBomis regtestbioey 2N Fas o
f l i th | f UL f |

r ouna | eitlel Tord! @letY 0P B0 taBls, Ul bl iEile Sl WiRB0caRR baselbify)

C4- C20. Eg%ml&s'snfafy SdlbbRedl. POanY <t ZSMLAgIes dsebibedlinesPI5,075,269. The
2- et hyl hexyl phenol [ nonyl phenol, dodecyl phenol, and the like. It should be

not ed t haussbéithé Gyoap MYl precaldbadethy SddB8afamiiyp o€ catalysts)reeg.apkatinum on

substituent that are each independently straight, chain_ or branched. %Men a
non- sul f uZiSMdt&aliryhe hademisemerjzaipn pftheswaky Apedsto %@é@atﬁ%&%@e% %i ned
by net hods e eSe nmet hods i nclude heating a m xture

vvelt kna intg art..Tl'é
of al kyl pﬁﬂ}ﬂé}l SRy ISFB?riaqﬂeéwg)&gﬁt ?H'ncl udi ng el enental sul fur or sul fur

hal i des, such as sulfur dichloride, and the |ike) and then reacting the
sul furize enol AW | i e deQorhHBsIYd 9%in$€one or
[0111] Met i?ﬁgal tsAg?é‘?ggﬁlgiéﬁé?b%q%ndgég%e’a g% Bl}ge[f‘ﬂ??hgss deterg ntrsl. These
car boxyl i gndrel 6f selvengaewaxingy catalptiedeneastinyy of dydrodgvaxihg processesland
conpound with at |east one carboxylic acid and renpving free water fromthe

r eaclt i onI pitbeuthe emtics élygumpmmn' thte lrmythlﬁe 6560-51593Eedfraetion Gﬂ?ﬁc der ﬁéwléégd,r e]g
TBN .. De i i 1

deter SZFL gfa%ricﬁ{}gﬂ Psigndsed oe Of bl 0P80 mBePal pfesesl. 1of Haseidtong
ol o Bt St 3 B Hoitip@ Tyiertd] pRBFRO BS bpRaxing. Din ddtbent

or an al kewakiiy) theVihydtolsotethRUna3Obe ajonarted ovgh dhilled aolventegach fasom 1
to 4, and Mis an alkaline earth nmetal. Preferred R groups are al kyl chains

of at | eaatetohe, mpthfl ethyliket@I(MIEK); szathyl isebutyy kpwne(IMBRE) .| mixguiestaft ut ed

wi th substituen hat do not i re wwth the detergent's function. Mis
pr ef er abl MMIEI#’ %@Né&#remofg%‘gﬁpﬁﬁﬂemﬂﬁ gﬁ‘&r zi’g‘ﬁy%“r%?qrsab‘h?&tﬁm
[0112] Hydroca - i b j [sC i r £.1, 0 nol s
L0112 dcgeapi SUPHLIBET Pl U CuAthln A% PeI IR Sthom s
i nf or mat i By AatcVRbReHeS o ent tOntaiAIEIABBE @3l frdéteorhi¢h fathesaffindtee The
hydrocar byl -substituted salicylic acids may be prepared by double
deconposi raffinaté is tygitally Satther chiledoimscraped surfasaothiblersviat sgmoye anaerghol .
[0113] Al kaline earth netal phosphates are .al so ysed as det ?r qﬁnt S. .
wax solids. Autorefrigerative dewaxing using low molecular weight
hydrocarbons, such as propane, can also be used in which the hydroisomerate is
mixed with, e.g., liquid propane, a least a portion of which is flashed off to chill
down the hydroisomerate to precipitate out the wax. The wax is separated from
the raffinate by filtration, membrane separation or centrifugation. The solvent is

then stripped out of the raffinate, which is then fractionated to produce the



[0114] Detergents may be sinple detergents or what is known as hybrid or
conpl ex detergents. The latter detergents can provide the properties of two
det er gentwownadmewio4t he need to bl end separate materi al sPCBaS20088128Bat ent

6, 034,039 for exanple. [0115] Preferred.-getergents include cal ci um phenat es,
cal ci um sul fonates, cal cium salicyl ates, nmagnesi um phenates, nmagnesi um

sul fonat es, magnesi um salicyl ates and other related conponents (i ncl uding
bor at ed dg&@féﬁedtb&);e stoeRs @8tfuy in tieptesént indentéog e Alsc ortidataver iscatalytigbout
0.01 to about 6.0 wt% preferably, about 0.1 to 0.4 wt% Dispersant

[ 0116] Dur dayasing, ie vopishahe dydreispmieratelisieactes with hydragepriadibietpresgnse

d d. Di ts help k h .pr od ' | uti hus.
G i i <hi A 3 AP dBUaR TS Bkl sondipna cLecty ddPuh € nahr BBt f oo
h- f ] N . P I [ ' -gal | ed
acniess o QRge, CHENR Uoiging 206 SBlel? FaRPTIM , 00 0Eh®

upon conbuglidiSomERite a¥aIoW . boilfag? HiERAI4A i Rhd / BSRNR BB 30r exdfhple,
non-netal -Contai ning or borated netal -free di spersants are considered
ashl ess. bA0EHHICFaswhicheralseparated fromythecheavigsrX)-db8Wirs bask stivck dractiom ash

upon conbustion, [0117] Suitabl e dispersants typically contajn ol ar group
attached @8dahe bpsg steekyfragtion f%%‘Fté‘E{)ﬂt"éflfﬁﬁitwg%?‘@?%ﬁa?%&‘?ckﬁa%ﬁgar Npol ar
group typi ly, contains a t e,el i t:nogen,:

hosphor g oS B Pec s R REPR b8 AP iniRhgt, URRCPriof Y A6 dubihe

[ 0118] CheiaeabhitionBPthedb RG5O tndtBialdfitc iRl Rsieaibase seekphenat es,

sul fonates, sulfurized phenates, salicylates, naphthenates, stearates,

car bamat es, thiocarbanmates, phosphorus derivatives. A particularly useful
class of qo63jer sanhy dewakiiy dakalpyd sulsich nivgll degducat theespoury poiratl by the

produced by the reaction of a |ong chain substituted al kenyl succinic
conpound, hydreisomerate ahdtpreferablyshess mhichapranide @elargg vield ofdnbepirlasg or

ol yam no co und. ., The |ong chajn gro constifutin he ol eophili c.
Bor%/i on oﬁtchg?rm ébﬁhéy‘kﬁisg’ﬁleéﬁ é‘%’s}' i’gl UEHa-i ¢ 95 ﬁ}?iu%f Is,hapg Sﬁ!ﬁ‘&?ﬁ’ﬂ y a
ol yi sobu r e € : I S i r -ar [
Il[<)n0\>//vn com%arlglagfiﬁyﬁg‘gecf W?ﬁb@%r%ﬁ?ggagvé%@r 3‘; asgf[o;r%fsc%?ggté?i @ﬁ‘g such
di sper sanicsniponieht, Shavatisen Memondtraed &92useful 1, d0Waxihg? Petedéim oil

3,316, 177; 3,341,542; 3,444,170; 3,454,607, 3,541,012; 3, 630, 904,

3, 632, 511 frastivsy, anl iactide, 2fot, £3ampiceferrigpts; ofordesiter HV-ar £SMskki bed
in U S Patent Nos. 3,0 003, 3,.20 7,3, 254, 025; 3, 275, 554, 3, 757;

3, 454, 555 ZW'E%S@XP?% %&féé?%sﬁ\%e%g ,aémlfn‘@,"f}z@, t;?’fﬁ, one Pégfé%b;and the
3,726, 882'Silicoaluminophosphates known as SAPO’s. The dewaxing may be accomplished

with the catalyst in a fixed, fluid or slurry bed. Typical dewaxing conditions
include a temperature in the range of from about 400-600°F, a pressure of 500-
900 psig, H, treat rate of 1500-3500 SCF/B for flow-through reactors and LHSV
of 0.1-10, preferably 0.2-2.0. The dewaxing is typically conducted to convert no
more than 40 wt% and preferably no more than 30 wt% of the hydroisomerate
having an initial boiling point in the range of 650-750°F to material boiling below

its initial boiling point.

[064] GTL base stock(s) and/or base oil(s), preferably hydrodewaxed, or
hydroisomerized/cat (or solvent) dewaxed F-T wax-derived base stock(s) and/or
base oil(s), have a beneficial kinematic viscosity advantage over conventional API
Group II and Group III base stock(s) and/or base oil(s) , and so may be very

advantageously used with the instant invention. Such GTL base stock(s) and/or



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,wbanosmexeapl e, in European Patent Application RoT/UAZdsOTB39t O
which reference is made for this purposes3-[0119] Hydrocar byl -substituted
succinic acid conpounds are popul ar dispersants. In particular,

succi ni m de, succinate esters, or succinate ester am des prepared by the
reacti on bhseaofly)raandidensignifidantlyt kighetkinematicavisdositepayntb abént 20-50
2009/ 064494PCT/ US2008/ 012839 - 49 - preferably having at |east 50 carbon
atons in e /RaEl80CHvheseasshy comparison comaencial {irognell hgse willsan hvean

The’ condeRBINEHF VERBEn Wola,bitc] By S 26 d00AE oBkytimg RIS GROMRNCY

Mol ar rat bAse GAY A Maxdeekﬁ%% iovgscwﬁiegggy%ﬁa%ut for ?ﬁ‘f@memd%? MHear

rati o of enyl succinic eto A can vary fromabout 1:1 to

about 5: 1hi§ﬁrkﬁ%ﬁﬁzﬁid Waseostyp raisgearef Gunbase Wtock(s)Paindrdr Mase oil(s),
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[065] In the present invention one or more hydrodewaxed, or

hydroisomerized/cat (or solvent) dewaxed synthetic wax base stock(s) and/or base
oil(s), preferably GTL base stock(s) and/or base oil(s), which has/have been
dehazed by the process of the present invention, can constitute all or part of the
base oil which forms the base oil for any formulated oil composition. One or
more of these base stock(s) and/or base o0il(s) derived from GTL materials can
similarly be used as such following dehazing in accordance with the present
invention or further in combination with other base stock(s) and/or base oil(s) of

mineral oil origin, natural oils and/or with synthetic base oils.

[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.

[067] A preferred GTL liquid hydrocarbon composition is one comprising
paraffinic hydrocarbon components in which the extent of branching, as measured
by the percentage of methyl hydrogens (BI), and the proximity of branching, as
measured by the percentage of recurring methylene carbons which are four or

more carbons removed from an end group or branch (CH, > 4), are such that: (a)



al kenyl succinic anhydrides and al kanol am nes. For exanple, suitable

al kanol am nes include ethoxyl ated pol yal kyl pol yam nes, propoxyl ated

pol yal | cywpabgansiaves and pol yal kenyl pol yam nes such as paystéogloersas

pol yam nes. One exanple is propoxyl at edssrexanet hyl enedi am ne.
Representative exanples are shown in U S. Patent 4,426,305. 101231The

nol ecul ar wei ght of the al kenyl succinic anhydrides used in the preceding
par agr aphB1w. 5(CHy pi4)a+19, ahd(®F BIe0\SS(CROS HrdtLadhikasured oveosaiddiquidct s
can be post-reacted with various reagents such as sul fur, oxygen,

f or mal dehhydrocashdosrhpesitionas aswbédleas ol ei ¢ aci d, and boron conpounds such
as borate esters or highly borated dispersants. The di spersants can be

borated with fromabout 0.1 to about 5 noles of boron per nol e of
di sper san{068act i Bhe pprsderzed Gid 2bessy @6%4@4‘#‘@7‘%’05&@@8/%&2%9 be sfirthege o

by reference. Process. aids and catal ysis uc s .pleic j ni c
aci ds, caﬁﬁ%ﬂag@rﬁgapir?ecgfsﬂea? Zlﬁglﬂygof?sﬁitﬁ?rh Be. ? gﬁfflgﬁé \C/i}@/lﬁ g‘%ﬁazyé{lgt he

al kyl - phe : ti guifipWn in
0.5 par ot NpeR P AT HHOgLR cOnilind EOIOANLS! 06 RUETY Wpral Sulfe

3, 798, 165¢omathing 8€6nPSehds], il Pouf ypoinalofhlegh theh ed8PE; prefeghblyalesp thanc
acid nodi fi ed Manni ch condensati on groduct s useful in this inventiaqn can be

prepared 3610, H prefersed BlizaR 5 deanh(CHe ky#) subksdi tlheychavpd BRPARYRAIIES or

Bl ky - s8It Gl ObDcr S pEPGeRheY eYfmaa ey chmuah b psrspls et braicnts! o
| yb | b

pol ybuty ggﬁm cgfo[g% agg)n,%ranfa?é{y?kée%gmoe'n%oreﬁnsﬁq6%@ BHARIRI PP 1060 De

obt ai ned _ ron, resence of an a ting catalyst, such
as BF3, otarboanglonyd.t MTHEydhlsaDtas Weachavat@fize@ by @r opmbansionpof ydysiaytiene,
and ot her pol yal kyl ene conpounds to %I ve al kyl substituents on the benzene
ring of phscosithaas mgasured\byr @GS B030260 and kimermatic viscopisy gas mepgured)at

or i pal 00 ok sweRgiiE By b Jarmas DBakricCredai BN LB G T B8 ounds

containing at |east one HN(R)2 group suitable for use in the preparation of
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et hyl enedpeaniched paratfing aicepasatting having peearhpa fhaidengthi ok abput Caetfy| ene
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pol yam neglkyil rafchet anduiherdaiNti{eZ frisetchibdn ineleki afhenid bedrohed paraffins diatal ent
ethylene and nis 1 to 10 of the foregoing fornula. Correspondi ng propyl ene

pol yam nedeastighowts3.propyl ene diamine and di-, tri-, tetra-, pentapropylene
tri-, tetra-, penta- and hexaam nes are al so suitable reactants. The

al kyl ene | yam nes _are usual oht.ai ned b hg reactian of . i d
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obt ai ned ci.J 0 %rnﬁ”ﬁ nia with 1 to 10 nol es
of dichl ont'aégﬁ%@nggF@vﬁrﬁ%&?Fﬁ%}e&% on lggosdfe'rs%gn the chlorines on

di fferent carbons are suitable al kyl ene pol yam ne reactants. 101291Al dehyde
react ant s gysefithe Thddshe preparation of the high nolecular products useful
in this inventron 1 nclude the aliphatic al dehydes such as formal dehyde

(al so kno{@7Hs paAa3lif.R8|Melzy licH svdution MNIVIRn specttumsie ohdaimedt@i p Bhikdred in
the art), acetal dehyde and al dol (p-hydroxyhutyral dehyde). Forpal dehyde or
a formal d8AYdMHyz /él\’ﬁxrs@eetéawbﬁﬁtusa@g b&@f gﬁ%avg [@QM&@W&E ¢ interna
Substi tut e ANl Shftt Rlieiched! WISERAWivaNYibey ek olkibd at 7.28. All spectra

are obtained under quantitative conditions using 90 degree pulse (10.9 ps), a pulse




known to one skilled in the art; see, for exanple, U S. Patent Nos.
3,275,554; 3,438,757; 3,565,804; 3,755,433, 3,822,209, and 5, 084, 197.

[ 0131] Pr everzn@dedisgper sant s i ncl ude borated and non- bor atedssewsmiss des,

i ncludi ng those derivatives from nono-sggci ni m des, bis-succinim des,

and/ or m xtures of nono- and bis-succini mdes, wherein the hydrocar byl
succinimde is derived froma hydrocarbyl ene group such as pol yi sobutyl ene
having a Meldy omeadP80 s5hith islaoléasb@DR timea the tongest dfydsogdn spin-lattice

hydr ocar byl ene _groups. Qther preferred dispersants include succinic

aci d- est errslaamlorahmee@),aaanlffhwsléeleyalmer@oﬁoﬂgn@ldtmﬁﬂ EMiQfdducts, their
capped derivatives, and other rel ated conponents. Such additives may be

used in an_amount_of about 0.1 to 20 wt%. preferably about.0.1 to 8 wt%
WO 20091049484 pCTH Atep 0B sibdefincdsaccording ohe %‘Pﬁ%@}j}é’e@&ﬁ’ﬂ%

[ 0132] Convent i onab.ng)gg)pq]qih&gr@gqﬁlsﬁghﬁt{cqli .known as |ube oil flow
ed'to the To

i nprovers) may be” add mpositions of the present invention if

desired. These pogR-$0ippm hgdiagss vinsolefinidearbonatbrhg; | ubri cati ng
conpositions of the present invention to |ower the m ninumtenperature at
whi ch the fluid wtiOF2.flppm denzyic bpdpgansdt thexapolsdonoto aroimajisirengsour poi nt
depressants include al kyl ated napht hal ene, pol ynet hacryl ates,

pol yacryl ates, polyal-¢innm pasaitinggbhmethipg hydmRESs of hal oparaffin waxes
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Patent Nos. 1,815y 22 24801 2ol md®8] haddpEn501; 2. 655, 479;
2. 666, 746; 2,721,8%;203.%’“}’%?378; n}andﬁg, 250?71% e oty pour poi nt

depressants and/ or the preparation thereof Such additives nay be used in an
amount of ut 0.01 to 5 wt % preferahl bout 0.01.to 1.5 w % _Corrgsion
| nhi bi tor 4 ﬁ133] ?rlb@flﬁhmign?‘fi“gqxt (gﬁi) ar gcaﬁg@a{ﬁdo a3 o thc &2 ‘?1emd80§¥c§8§it(%f)n of
nmetallic t \ -\ i J i itdon.
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Pat ent NopenzZylid Sligihic BydrdBedsf therange 680.5%32.1\pneh are i ncor por at ed

herein by reference in their entirety. Such additives nay be used in an
anount of about 0.01 to 5 % preferably about 0.01 to 1.5 wt% Seal
Conpat i bi BragchiddiRroxesity QCBB]>Sépl conpatibility agents help to swell
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used in an anmount of about O. wt % preferably about 0.01 to 2 wt%
Ant i - FoamchAgmiiéal 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 us), 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.

[075] The C atom types CH;, CH,, and CH are identified from the 135 DEPT
3C NMR experiment. A major CH, resonance in all 3C NMR spectra at ~29.8
ppm is due to equivalent recurring methylene carbons which are four or more
removed from an end group or branch (CH2 > 4). The types of branches are

determined based primarily on the '>C chemical shifts for the methyl carbon at the



[ 01351 Anti-foam agents nmay advantageously be added to | ubricant
conpositions. These agents retard the formation of stable foans. Silicones
and organwo p@logmmas are typical anti-foam agents. For examsbes/ 012839

pol ysi | oxanes, such as silicon oil or pgkydi methyl siloxane, provide
antifoam properties. Anti-foam agents are commercially avail able and nmay be
used in conventional mnor anounts along with other additives such as

demul si f i end;ofutheabraych log themhethyldnet dazben amdi remmedciroin thedmiethyllemsthenan 1
percent and often less than 0.1 percent. Inhibitors and Antirust Additives
[ 0136] Ant ibraisgh. addi ti ves (or corrosion inhibitors) are additives that ,
protect lubricated netal surfaces agai nst chem cal attack by water or other
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antirust deidnsVRomPS $rasin¥PE&RboRYarld 4 VaPssr Wag frémi 4 sRleVeHaih - iCoditing
enul sion so that only the oil touches the netal surface. Yet another type

of ant i r ushe sattiihalvmettyd wir brangh eatbenes ‘tomet’ ke catbmins tin the Fdilcae she fifth
non-reactive surface. Exanples of suitable addi ti,vcis i nclude. zi nc

di t hi opho$stexeaist caghoss fpmneithar < straight chawy terminglimgthyd or fromy 3 brands and
am nes. Such,additives be uwsed in _an, amunt bau 5. Wi %
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Friction T ] Gk i £d w-any material or materials
t hat can gﬁfge({d ﬁgp%%é%ﬁi gli;egtﬁgﬁ%s% %)énﬁg%‘d@s'surface | ubri cated by any

| ubri cant adrcdltulatk thendvairage garbonhnumber béklfe nolécules imthersainpleewhichaisso
known as friction reducers, lubricity agents, or ojiliness agents, and other
such agents atsemplishedevithsusbicient pcaragpder itricating: oi materals by sEapky
conposi tions,. or. fynctiognal, fl ui.d nodi fy the copefficient of friction
of a lubri ca@‘é(b‘ilggﬁﬂgé’é&ﬁﬁ's}labé” eég?‘féi?f e?%}nﬁlée%ﬁlﬁ’ﬂ @gﬁiﬁenﬁ?ﬁ%}# Wefgptt(htle
base oils orcwgri cant conpositions of the present invention if desired.
Friction noditrers that | ower the coefficient of friction are particularly
advant age®ysdivide thebiotalt da@bomvi 13hintdrabata (@hhst dinididnsber aramotints)bysthef
this invention. Friction nodifiers may include netal-containing conpounds
or materi al savgagelcarhon rewhbes fromo siapuadty obtaimths integral grearpax gadeon in

t her eof . I\/bt%@-con aining friction nodifiers may include netal salts or
met al - | i gandeSAPIR%es where the metals may inciude alkali, alkaline earth,

al -1 gai | s my include alkali, alka
21 5o nave ) e BRUTRLE Beweb 29 hA ERIFETIY it USRI \o: oo

Sn, Fe, Cd) dRidebydtid iRegral htegprd Tarbon frofl st_dgbhy&bmm Pyl derivative of
al cohol s, polyols, glycerols, partially esterified glycerols, thiols,

car boxyl at es, carbamates, thiocarbamates, dithiocarbamates, phosphates,

t hi ophosp@Tds, dBrdriahuhgs preasersments dean ibei deerforamidhessinghianyol Esyrier

t hi adi azol es, dithiazoles, diazoles, triazoles, and ot her polar nplecul ar
functi onallransfops DAviRasRestEoaetesct iPreferaiinthe gnegsurgments gre performed

i ndi vidual ly or in i Lon. Ln r{icul \Vb- cont ai i} NG, CoNpou can
be parti cﬁ’lséﬁ 9 W@@Wﬁgﬁh@gﬂlﬁo? %@gﬂé}l §f'|\7/8@’5i?rhg§%a§ ha tglé,c s(’[ﬁ%I%SSr,

Mo- di t hi oRRASRRAGE Dy MasPSBLetrdfey 188 orMh NMR. subbeiif hebmhfe carbons

Mo- al cohol -am des, étc. See U.S. Patent Nos.b5, 824,627;" 6,232,276; 6,153, 564,
6, 143, 701 wdie hbSerty the Sp&tiral 6%idth va31lldmd8d;toThORatRaRd carbsd rdgion, about

6, 730, 638; 6,689, 725; 6,569, 820; . . ] .
0-80 ppm vs. TMS (tetramethylsilane). Solutions of 15-25 percent by weight in

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



WO 99/ 66013; WO 99/47629; WD 98/26030. WD 20091064494PCT/ U S2008/ 012839 -
55 - hydrocarbyl base oils, glycerides, partial glycerides, glyceride
derivati wee,20amd44%he | i ke. Polar groups in friction nodipCirassoosmy2ssncl ude
hydr ocar byl groups containing effectivesamunts of 0, N, S, or P.
individually or in conbination. Gher friction nodifiers that may be
particularly effective include, for exanple, salts (both ash-containing and
ashl ess dpHEMRtandeAPToSedurintys awdrdcarfied tont alccoldihg toflitetatusendeseyiptiomst y
esters, hydroxyl-containing fatty carboxylates, and conparable synthetic

| ong- chai withyameeraddyyatiens dgscribed omthes Vatian @s Bruker eperating manuals.

carboxyl ates, and the like. In sone instances fatty organic acids, fatty

am nes, and sul furized fatty acids y be used as suyitable fricti
modi 11 er o 10781140PBRA; ih Dissartionless Eshincament by Polatigaion dransiss, DEBL ¢ 1 om
about O. 0% to 10-,15 wt

% or r i t . . 0.1
fo 5wt oo debneahiied AbAerbrtRo TRELIIT 45 safiechifes EviGRTIGLAl o2ty ¢
of ten desgphi&sitd Prdt6asts DEPTDOSROHs @Hn@a@séﬁsaém?n-nawam:agn@m CH and
concentrations of Mo may range from about 10 to 3000 ppmor nore, and often

with a pr ¢Hywednd Cige 180 depraes 2 df ph2adO(depn). ART isnAttedscd Reatancliest.a
nore preferred range of about 30 to 1000 ppm _Friction nodifiers of all
types maylballowsallgashensoto be seencttutds GHl erdiGls gEs Bp; thea @Haterpagies and

i nvention, ten, m xtyres of two or noge.friction i ] res of
et on s dediepi hERedheish oP uiRRF i Inalieh PR BRBe oty Sholllflat =3
desirabl e ' Adabig Hitigy ; ] | idal GRMP QAL | Ons
contain oﬁec-%’?gs Birl(gﬁggc ﬂ%&aﬁfﬁ)t | VeSlE%}égﬁ@g@gldggg{?g,ﬁ?mgﬂgﬁd&ﬁ %ve( ??uar e
bl ended i Ph@set. h&he dsraashingoproportius efreastt sanple aieedétefminedt by CA8rNMRn i t's

i ntended function. Typical amounts of such additives useful in the present

i nvent i onusing theosssumptinabine the salcylationg1thal the eatiresemplgys dfoparaffinic.
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active i nggip@iEeld IdnfiaitionsMabe Spectréidopg(FIMIS)uent portion of the
i ngredi ent) unless otherw se indicated. The wei ght percent indicated bel ow
are based on the total weight of the lubricating oil conposition. TABLE 1
Typi cal Aj@Ifjt s oGTVabaseistackis)i aratior Gase Goligo fentexampigchydtodppansd raat e
W% (usef lljllyéroisomerized/catalytic (and/or solvent) dewaxed waxy synthesized
hydrocarbon, e.g., Fischer-Tropsch waxy hydrocarbon base stock(s) and/or base
oil(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 of low or zero initial sulfur and phosphorus content. Such oils
when used as base oils can be formulated with additives. Even if the additive or
additives included in the formulation contain sulfur and/or phosphorus the
resulting formulated lubricating oils will be lower or low SAPS oils as compared
to lubricating oils formulated using conventional mineral oil base stock(s) and/or

base oil(s).



Approxi mate W % (preferred) Detergent 0.01-6 0.01-4 D spersant 0.1-20 0.1-8
Friction Reducer 0.01-5 0.01-1.5 0.01-30, Viscosity Index Inprover 0.0-40
nore prefwoabdlyos®9dl- 15 Anti oxi dant 0.01-5 0.01-1.5 Cor ragiuspoosoniske t or
0.01-5 0.01-1.5 -38-

[080] For example, low SAPS formulated oils for vehicle engines (both spark
ignited and compression ignited) will have a sulfur content of 0.7 wt% or less,
preferably 0.6 wt% or less, more preferably 0.5 wt% or less, most preferably 0.4
wit% or less, an ash content of 1.2 wt% or less, preferably 0.8 wt% or less, more
preferably 0.4 wt% or less, and a phosphorus content of 0.18% or less, preferably
0.1 wt% or less, more preferably 0.09 wt% or less, most preferably 0.08 wt% or

less, and in certain instances, even preferably 0.05 wt% or less.

[081] The lubricating oil comprising the dehazed GTL base stock(s) and/or
base o0il(s) can be used as is or more typically in combination with one or more

second base oils and/or with one or more performance additives.

[082] Examples of typical performance additives include, but are not limited
to, oxidation inhibitors, antioxidants, dispersants, detergents, corrosion inhibitors,
rust inhibitors, metal deactivators, anti-wear agents, extreme pressure additives,
anti-seizure agents, pour point depressants, wax modifiers, other viscosity index
improvers, other viscosity modifiers, fluid-loss additives, seal compatibility
agents, friction modifiers, lubricity agents, anti-staining agents, chromophoric
agents, defoamants, demulsifiers, emulsifiers, densifiers, wetting agents, gelling
agents, tackiness agents, colorants, and others. For a review of many commonly
used additives, see Klamann in “Lubricants and Related Products”, Verlag
Chemie, Deerfield Beach, FL; ISBN 0-89573-177-0. Reference is also made to
“Lubricant Additives” by M. W. Ranney, published by Noyes Data Corporation of
Parkridge, NJ (1973).

[083] Finished lubricants usually comprise the lubricant base stock or base

oil, plus at least one performance additive.

[084] The types and quantities of performance additives used in combination
with the instant invention in lubricant compositions are not limited by the

examples shown herein as illustrations.



Anti-wear Additive 0.01-6 0.01-4 Pour Point Depressant 0.0-5 0.01-1.5

Anti -foam Agent 0.001-3 0.001-0.15 Base O | Bal ance Bal ance EXAMPLES
Exanpl e Iwo[20d048}494A base sanpl e of GIL heavy base stockPKY/UR2&800283¢ 13
cSt, VI -150, cloud point +7C, pour poipd--25C, T10 956F, T50 1065F and T99
1272F, was eval uated for conparison purposes and used as the base oil for
eval uation of various additives and additive m xtures for their utility as
anbi ent t Amevairand BRAqlditivésgat i on additives. [0144] The GIL HBS was
heated to 80C and cooled to and held at +20C and anal yzed for turbidity as
a neasure of haze. The sanple was neasured at room tenperature then put
into a 20085 cubaviany INbticatisg wilssngquite ube pyesenep @ ateearaBYOr pxEemSr di ng

to manufacture re ed testin rocedure, Wthin a d of heating and
cool i ng t Bres@Ere Ké%ggggg‘éw&é \%Sor%_egg‘go Aproxide; \&Site\%é'i?s aé‘?%?@f: PHECFH D - wa

S
2.10 whil o] at. 20 ' t ti
occurri Ing.?n&%éﬁé%l%g/ g@é@ﬁ%%s%ﬁéS%M li) Wf’ggie%"o % Péisrﬁccaha o
i ndi vi duahegaiRhfce, HavehxdhibHdd HBeMPEs Rhproves adisasir (Roparties dfn@erbil.
conventi onal pour point depressants, wax anti-settling additives, cloud

poi nt deprasseedrsandasxisreine B additives iperforsc thes trple byeseducing fretiomand
pol ynmeric defoamants. [0146] The various additives are descri bed bel ow
[0147] Addwqar/@fmﬂt@l S1 (Diesel fuel Coud Point Depressant). R5 1lle,
believed to be an al kyl ated furmarate/vinyl acetate copol ynmer, AMW -60, 000,

al kyl challd‘%]aver ?leQ[ 2e’re are rq{aglgfocg?&}ent types of antiwear additives, for several

decades the principal antiwear additive for internal combustion engine crankcase
oils is a metal alkylthiophosphate and more particularly a metal dialkyldithio-
phosphate in which the primary metal constituent is zinc, or zinc dialkyldithio-
phosphate (ZDDP). ZDDP compounds generally are of the formula
Zn[SP(S)(OR])(ORz)]z where R' and R? are C,-Cyg alkyl groups, preferably
C,-Cy; alkyl groups. These alkyl groups may be straight chain or branched. The
ZDDP is typically used in amounts of from about 0.4 to 1.4 wt% of the total lube

oil composition, although more or less can often be used advantageously.

[087] However, it is found that the phosphorus from these additives has a
deleterious effect on the catalyst in catalytic converters and also on oxygen
sensors in automobiles. One way to minimize this effect is to replace some or all

of the ZDDP with phosphorus-free antiwear additives.

[088] 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
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R*R*C=CR’R®

where each of R>-R® are independently hydrogen or a hydrocarbon radical.
Preferred hydrocarbon radicals are alkyl or alkenyl radicals. Any two of R*-R°
may be connected so as to form a cyclic ring. Additional information concerning
sulfurized olefins and their preparation can be found in USP 4,941,984,

incorporated by reference herein in its entirety.

[089] 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 3,770,854.
Use of alkylthiocarbamoyl compounds in combination with a molybdenum
compound (oxymolybdenum diisopropyl-phosphorodithioate sulfide, for example)
and a phosphorous ester (dibutyl hydrogen phosphite, for example) as antiwear
additives in lubricants is disclosed in U.S. Patent 4,501,678. U.S. Patent
4,758,362 discloses use of a carbamate additive to provide improved antiwear and
extreme pressure properties. The use of thiocarbamate as an antiwear additive is
disclosed in U.S. Patent 5,693,598. Thiocarbamate/molybdenum complexes such
as moly-sulfur alkyl dithio-carbamate trimer complex (R=Cs-C,g alkyl) are also
useful antiwear agents. The use or addition of such materials should be kept to a

minimum if the object is to produce low SAP formulations.

[090] Esters of glycerol may be used as antiwear agents. For example,
mono-, di-, and tri-oleates, mono-stearates, mono-palmitates and mono-myristates

may be used.

[091] ZDDP is combined with other compositions that provide antiwear
properties. USP 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,
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for example) and a dixanthogen (diethoxyethyl dixanthogen, for example) in

combination with ZDDP improves antiwear properties.

[092] 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 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 SAP formulations.

Viscosity Index Improvers

[093] 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.

[094] 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.

[095] 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
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alkyl methacrylates, for example), which also serve as pour point depressants in
sorhe 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 length acrylates, for
example). Specific examples include styrene-isoprene or styrene-butadiene based

polymers of 50,000 to 200,000 molecular weight.

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

wt%, preferably about 0.01 to 4 wt%.

Antioxidants

[097] 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 compositions.
See, Klamann in “Lubricants and Related Products”, op cite, and U.S. Patent Nos.

4,798,684 and 5,084,197, for example.

[098] 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 phenols which contain a
sterically-hindered hydroxy group, and these include those derivatives of
dihydroxy aryl compounds in which the hydroxy 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-heptyl phenol; 2-t-butyl-4-octyl phenol; 2-t-butyl-4-dodecyl phenol,;
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
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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).

[099] Non-phenolic oxidation ihhibitors 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:
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'2 where R'! is an alkylene, alkenylene, or aralkylene group, R"7?isa
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.

[0100] 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 naphthylamines,
phenothiazines, iminodibenzyls 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 antioxidants useful in the
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[0101]  Sulfurized alkylphenols and alkali or alkaline earth metal salts thereof

also are useful antioxidants.

[0102] 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
naturally occurring or synthetic carboxylic acids. Other suitable copper salts
include copper dithiacarbamates, sulphonates, phenates, and acetylacetonates.
Basic, neutral, or acidic copper Cu(I) and or Cu(Il) salts derived from alkenyl

succinic acids or anhydrides are know to be particularly useful.

[0103] Preferred antioxidants include hindered phenols or 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

[0104] 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.

[0105]  Salts that contain a substantially stochiometric amount of the metal are

described as neutral salts and have a total base number (TBN, as measured by
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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.

[0106] 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
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.

[0107] Preferred detergents include the alkali or alkaline earth metal salts of

sulfonates, phenates, carboxylates, phosphates, and salicylates.

[0108] Sulfonates may be prepared from sulfonic acids that are typically
obtained by sulfonation of alkyl-substituted aromatic hydrocarbbns. 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.

[0109] 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,
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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 alkylphenol or sulfurized alkylphenol. Useful alkyl groups include
straight chain or branched C,-C; alkyl groups, preferably, C4-Cy. 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 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.

[0111] 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
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is preferably calcium, magnesium, or barium. More preferably, M is calcium.

[0112] Hydrocarbyl-substituted salicylic acids ' may be prepared from phenols
by the Kolbe reaction. See U.S. Patent 3,595,791, 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.
[0113] Alkaline earth metal phosphates are also used as detergents.

[0114] 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.

[0115] 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

[0116] 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,
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non-metal-containing or borated metal-free dispersants are considered ashless. In

contrast, metal-containing detergents discussed above form ash upon combustion.

[0117]  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.

[0118] 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 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.

[0119] 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
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preferably having at least 50 carbon atoms in the hydrocarbon substituent, with at

least one equivalent of an alkylene amine are particularly useful.

[0120]  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.

[0121] 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.

[0122]  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.

[0123] 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.

[0124] Mannich base dispersants are made from the reaction of alkylphenols,

formaldehyde, and amines. See U.S. Patent 4,767,551, which is incorporated
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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 alkyl-
phenols 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. ‘

[0125] 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.

[0126] 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 BFs, of phenol with high molecular weight poly-
propylene, polybutylene, and other polyalkylene compounds to give alkyl
substituents on the benzene ring of phenol having an average 600-100,000

molecular weight.

[0127] 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
preparation of Mannich condensation products are well known and include the
mono- and di-aminoalkanes and their substituted analogs, e.g., ethylamine and
diethanol amine; aromatic diamines, e.g., phenylene diamine, diamino
naphthalenes; heterocyclic amines, e.g., morpholine, pyrrole, pyrrolidine,

imidazole, imidazolidine, and piperidine; melamine and their substituted analogs.

[0128] 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
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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 with 1 to 10 moles of dichloroalkanes
having 2 to 6 carbon atoms and the chlorines on different carbons are suitable

alkylene polyamine reactants.

[0129] 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 to those moderately
skilled in the art), acetaldehyde and aldol (B-hydroxybutyraldehyde).

Formaldehyde or a formaldehyde-yielding reactant is preferred.

[0130] 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.

[0131] 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%.



TABLE 3 StockFiltration Tine GIL HBS409 seconds GIL HBS + 500 ppm Additive
| 77 seconds GIL HBS + 500 ppm Additive D(a)278 seconds GIL HBS + 500 ppm
Addi ti ve Wwd4bowmwesnds GIL HBS + 5000 ppm Additive J> 18@0TAscamsads2s®L EVS +
1000 ppm Additive "f->1800 seconds GIL-kBS + 1000 ppm Additive "g">1800
seconds [0163] As is seen of all the additives evaluated for their effect
onfilterability, only Additive | achieved both an inprovenent in
filterabi PouyPattdmassadts o the GIL 1-1BS per se and produced a cl ear and
bright result with a NTU of <1 after 21 days. [0164] Di spersed haze in a
liquid is subject to sonme |evel of inherent inhonogeniety. The haze
fracti on (@2 s|Cgmvéntidnagmourdpoiitt geprassantshéalso gkmewnanas dube uwh flew

re made to

epr g(s:en: %p?f?f%%%)%ﬁ“ﬁe? %‘?}%ﬁﬁe insthectramposionnal s Preoeg) mvelioudfdesizedy ¢ ne
docs not ek rlf TR eSS Bt il pE AR, Mo g Lok Bt s or (he'

interacti gasewt tiveaflBhitb M8wer the GiRRAuhRIperaidird by hitlviee Avtdidillldeen
tested on"other batches that are actually l'ower in haze, no advantage has

been seenof eantbeepduradr Mareples of suitablef p@frf paint depressamss indlededtiylated in
mtigating the haze. [0165! Al of the follow ng gglarrpl es .were cqQnduct ed
usi ngt'he Dppthakas: t pelymet latesye PolyRcalatesy ePokyaEYlapddes, e capdensppon

20091064494PCT/ U 08/ 01 9 - 64 - i f
[0166] The PEHUGEEST SARRRTIRD macaq pdoRpty Sorifietonadifl Rersuliag,,
hr to nelt, eﬁﬁ%&@f@él‘%ﬁer@%‘i} dﬁﬁkﬁffﬁﬂfa?a@?,rg?ﬂ?lnﬂtéﬁé d}ffa&?%chﬁscﬁldsélgﬁlgése

After thetaddition o n“appropriate anount ‘of additive to the heate
st ock thevipllethas. WS, RerheNos808)I S:022; 240 ¥, 482119 ha 98387l (Hl; 2265 J3i n.
The additized GIL base stock bl ends were di spensed (four replicates per

bl end) i n#390p1666a146p 2,72AhSFAr @nt2 Ia$B;cansh 3238 H o desasiber usrfuhpernpeint

| ates which h - f.96,(12 . I Is (250 pi . |

e cen 17 dERelo Mol baPhaCelood, BBt i bl i P ©
troll I dur at i f th

cudy . L gt BRabGIEOT 8 Sk bbb oo g e L widte e e used

and nmeasured sequentially by using a

Corrosion Inhibitors

[0133] 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, which are incorporated herein by reference in their
entirety. 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

[0134]  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



st eppi ng mechani sm The Nephel oskan Ascent by Therno El ectron, was
enployed. It is a mcroplate nephel oneter that neasures particles in

sol uti on w9 20@eswoieng the |ight scattered by the parti clPes/uskovsiinisso

i nstrument the optical systemconsists-sf- a |ight source (quartz-hal ogen
| anp) and an optical filter (580- 630nm below the mcroplate that focuses
a light beam2mmin dianeter in the sanple. A second filter above the
sanpl e onpylydutemyd sukeinsc anhgdede. | Sieh addaive@dmaydhee used pasn ameant oft he
detector, a photorultiplier tube (PMI) above the micropl ate . [0168] The
i nt ensi t yaboutdbal teBaut%; preferablisahatt 0.01 @ W€phel oskan Ascent ni crowel |
pl ate reader is expressed as rel ative nephelonetric units (RNU).

Nephel oskan Ascent scattered light intensity was correlated to

nephel onetyr QFB%bAgéﬁtg units (NTU) with NI ST turbidity standards (Anto
Cl ear CGE ' ., Inc), Table 4. Three expert raters rated the
appearance of these turbidity standards as follows; 10 NTU standard =,
slight tr {33 azeAnticformuageninmayl advantageousdy be added; tpelubsigant composhy; s

d d - ! - -
it aRByo S aEniE et tBRMOUBAIRAR Pl ora B doa, UICPoS AR sreife on

Cever o oPgmi§RoAEahpigals 3t Jofimtjegn CHRL! I lelTidly tfokafies 6N as

silicon oil or polydimethyl siloxane, provide antifoam properties. Anti-foam

agents are commercially available and may be used in conventional minor
amounts along with other additives such as demulsifiers; usually the amount of

these additives combined is less than 1 percent and often less than 0.1 percent.

Inhibitors and Antirust Additives

[0136] 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.

[0137] 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%.



0.69 +7-0.04 4 0.85 +7-0.06 6 0.97 +7-0.06 8 1.19 +7-0.03 10 1.27 +7-0.03
20 1.97 +7-0.03 200 18.47 +7-0.30 [0169] Al of the follow ng Exanpl es
used sanpWveowhic@bk HBS (KY at 100C of 14 mf/s) secur e@Cirruseoosioeessane
batch of material. The unadditized GIL-6BS exhi bited base |ine haze
readi ngs ranging fromabout 8 to about 15 Intensity in RNU after 13 days at
20C 1C. Exanmple 3

Friction Modifiers

[0138] 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 compositions 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, thiocarbamates, 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
éffective, 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;
WO 99/66013; WO 99/47629; WO 98/26030.

[0139] Ashless friction modifiers may also include lubricant materials that

contain effective amounts of polar groups, for example, hydroxyl-containing



[ 0170] Nurrer ous traditional wax crystal nodifiers, pour-point depressants,

cl oud point depressants, wax anti-settling additives were investigated.
Despi t e twe 20@aic449hat the haze in the GIL HBS is attri betcahiseoosoiishe
presence of wax in the oil, the wax responsible for causing the formation
of haze in the GIL did not respond to the traditional wax nodifiers which
have typically been enployed to address the problenms associated with the
presence &l dmarbyl Hagboilspglyaerided, partlaleglyceriddsi ghaleridexderivatifvesranadiet i ves
were eval uated at 500 ppm and 1000 ppm_(fas recei ved) dose levels in the GIL
H B S. ThéikeeanPelesugroupsf irs frégsianc anedifierswomey péndludet bydrpcadyl i SEqups per

20001 0644 6N DB AT D E280uBlSGRE Orble 8 Pritaideply; oF iusprlieaion s

0212 o PP BB e BB ol aty bipioprene

9. 69 Pol ys4lyd (BdthSishaécHtahin®AndasblesbZefivatives) 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.

[0140]  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

[0141] 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.

[0142] Note that many of the additives are shipped from the manufacturer and
used with a certain amount of a base oil diluent in the formulation. Accordingly,

the weight amounts in the table below, as well as other amounts mentioned in this



Ketjenl ube 19) 100 14.42 13.08 Pol yet hyl ene nono al cohol 100 34.77 79.39
Ketjen |ube DX 3000(4 100 12.45 11.28 Poly (ethylene glycol nonool eate) 100
9. 36 10. OROSadvmsyddsc Acid 100 49.35 53.45 15 Crown - 5( BrTAB2008/085839
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text, are directed to the amount of active ingredient (that is the non-diluent/diluent
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 Qil Components
Approximate Approximate
Compound Wt% (useful) Wt% (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 Index Improver 0.0-40 0.01-30,

' more preferably 0.01-15
Antioxidant 0.01-5 0.01-1.5
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
Anti-foam Agent 0.001-3 0.001-0.15
Base Oil Balance Balance

EXAMPLES
Example 1

[0143] A base sample of GTL heavy base stock KV @ 100°C of 13 cSt, VI
~150, cloud point +7°C, pour point -25°C, T, 956°F, Tso 1065°F and Tyg 1272°F,
was evaluated for comparison purposes and used as the base oil for evaluation of
various additives and additive mixtures for their utility as ambient temperature

haze mitigation additives.

[0144] The GTL HBS was heated to 80°C and cooled to and held at +20°C and
analyzed for turbidity as a measure of haze. The sample was measured at room
temperature then put into a 20°C incubator. NTU was measured using a HACH
Model 2100® according to manufacture recommended testing procedure. Within
a day of heating and cooling to 20°C the NTU value was 1.48. After two weeks at
20°C the NTU was 2.10 while after about 25 days at 20°C the NTU was 2.5 prior

to flocculation occurring.



11.51 R188(9) 40-50 18.28 3.46 R434 (le is al kyl phenol)(4) 45-50 20.93
21.70 V387(5) 45-55 24.44 16.56 LZ 7716(6) 50 13.06 14.45 R446(7) 37 23.80
23. 60 LZ WOL0¢%)6400 PCT/US2008/012839
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[0145] To fresh individual samples of this GTL HBS base oil was added
various, known conventional pour point depressants, wax anti-settling additives,

cloud point depressants, as well as polymeric viscosity index improver, and

polymeric defoamants.
[0146] The various additives are described below.

[0147] Additive Polymer I (Diesel fuel Cloud Point Depressant). R511®,
believed to be an alkylated fumarate/vinyl acetate copolymer, AMW ~60,000,

alkyl chains average C;,, no nitrogen:

R /R
T:—c CH,—CH
R100C  coor! |n L_CHaCOO_m

R=H,
R1 = C¢ to Cy5 (average C;),
N + m = sufficient to result in the copolymer having a weight AMW of ~60,000,

49% active ingredient as received

[0148]  Additive Polymer D (a) (Wax Anti-settling Additive). R446®, believed
to be an alkylated fumarate/vinyl acetate where ester groups have been reacted

with amines to form amides (about 10-20% amides); average molecular around

60,000 having the formula:
R® H
—-CH, —CH, C C CH CH
bkl b

wherein:



7.15 11.28 P5090(10) 30-45 26.03 39.90 EVA 8001 100 9.21 15.61 EVA 802(11)
100 12.19 18.87 EVA 8061) 100 14.40 16.13 Lz7949 B(12) 65 14.93 12.39
Vi scopl exw0-288063083 3) PCT/US2008/012839
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Nitrogen content is 0.57 wt%

R’=H, -CH;

R* = either or both of-OOCR” and -COOR’

R’ =-H, or COOR’

R® is any or all of CONHR’ or pyridine or pyrrolidine

R’ = any or all H, C;-C alkyl

O =0to 100, P and Q are integers independently ranging from 10 to 100, 37%

active ingredient as received.

[0149] Additive J (Friction Modifier). Glycerol monostearate (100% active
ingredient):

CH—OH

CHy 0= ¢ CarMss
o)
[0150]  Additive D(b) (Diesel fuel Cloud Point Depressant). R434® believed

to be alkylated fumarate/vinyl acetate copolymers, esters reacted with aromatic

amines to give amides, contains 1.75 wt% nitrogen:

'Ts H
. ,I,
CH,—CH c—C CH —CH
| | | I
R4 R5 RG R7
P Q

2
0



60-85 22.79 26.28 Viscoplex 1-1543) 30-60 14.58 10.02 Vi scopl ex 8-2193)
60-85 24.17 28.21 Viscoplex 0-2203) 60-85 14.81 16.33 Visco | ex 6-05403)
65-75 12.\80 208®/@84900di f | ow 50% i n naphtha 1.83 3. 67 PCT/US2008/012839
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R’=-H, -CH;

R* = either or both of -OOCR’ and -COOR’

R’ =-H, or COOR’

R® is any or all of CONHR or pyridine or pyrrolidine.

R’ = dodecyl phenol

O =0, or ranging from 10 to 100, and P and Q are integers independently ranging
from 10 to 100 for a weight average molecular weight of about 40,000 to 60,000,

45-50% active ingredient as received.

[0151] Tripropylene Glycol Methyl Ester (additive “a”). The chemical

structure is presented below:
CH; O(C3 Hg O)s H

[0152] Additive F (Pour Point Depressant). Lz7716® (F(a)) or Lz7719®
(F(b)) poly methacrylate ester:

—CI:HS ] 20
T CH
__FOOR”__

R'S = C4-C30 , When n is sufficient to give a polymer having a weight average
molecular weight of from about 20,000 to about 75,000, 50-60% active ingredient

as received.

[0153] Viscosity Index Improver additive “b”. Poly acrylate ester

CH—CH

COOR'0



(1) see polyner A previously defined (2) a C8 - Cl0 al pha ol efin 2-ethyl
hexyl fumarate ester copolyner (3) see polyner C previously defined (4) see
pol yner Dgbrogwoswisausly defined, where R7 is dodecyl pheawlusard/onisty ogen
content is 1.75 wt% It is a diesel fuekgcl oud point depressant. (5) see
pol ymer E previously defined. (6) see polynmer F, previously described (7)
see pol ymer)@D(a), where R7 is H C to Cl18 al kyl group and nitrogen content
is 0.57 WRX = ndkniecoPal YL%BzEmK Al Mpsledweidd. ave¥dge molecular weight
2009/ 064494PCT/ US2008/ 0128 - 697?5-“{}‘(}9 Iﬁfi neiug?hﬂR 1};%%“) is a cl ou%l poi nt
depr essantSO¥ktoi 75.60@sel fuels. It is an n-Cl6é and n-Cl8 (Tallow) funmarate
ester vinyl acetate. (10) P 5090 is Infineum Paraflow 5090(r) which is a
cal cium al k salicylate detergent. Al kyl groups_are linear Cl2 tq C16.

I
(11) Eva 401841 EAREiRa E dRuEVRomOGPEpressanth pyl-3ET®Y| Baltewsinid b diat e
copol yners 12). 7949B(r.) s Lubrizol 7949B .a g eTo]! res t and is
2ol YT meetiedpGRATArAC hy] Festrac e 105 2P ANNF Bt BRI tRlestly
pol y[ met haghyd %lﬁﬁﬁhuﬂgey differ by their average nol ecul ar wei ght and
R al kyl groups. [017 or a sanple to have an NTU value of 2 or |less after
13 days the sanple would need to exhibit an Intensity (RNU) after 13 days
of about 0.69 0.Q4 after 13 days, according to the criterion established in
Table 3. As is sgen fRd®n Tabl e R12none of the traditional waxnodifiers
tested were effeqtive i reducib(rl_ﬁrg thg Intensity (RNU) to about| 0.69 0.04.
Thus, none reduced hazelto an U valjue of 2 or |ess after 13 |days. Exanple
4 [0172] Five hurdred wpg@m-ef cPol y i -Oky —etolEH pgint
depressant enpl oyed as rerceiv d (49%lactive ingredient) was added to a
sanpl e of GIL hegvy baselstock (KV @O00C = 14 mm®/s) whi cht whgn anal yzed
unaddi ti zed, exhilbip®dh@cbase ghpr®ntensity (RNYU) oR'40@0 14.0 2.35 at
20Ct 1C After 13 days the additized ganple exhibited an intengity of
0.58, after 90 days an intensity of 1.80 and after 174 days an intensity of
2.00 (nmean of 4 replicates). Exanple 5

R =H
RP=Cy-Cyo (average Cg)
R'*=C, to Cy, alkyl and mixtures thereof, preferably methyl

n' + m' sufficient to give a weight average molecular weight of about 65,000,

45-50% active ingredient as received

[0155]  Additive “c” (Cloud Point Depressant). Polymeric alkyl fumarate

esters
— R? R? —
C C
RP00C COORP
- — 10-50
R*=H,
1{b = C6 to C30

[0156] Additive “d” (Cloud Point Depressant). Polymeric alkyl fumarate ester



[0173] One thousand wppm of Polymer | (as received) was added to a fresh
sanple of the sane GIL HBS of Exanple 3. After 13 days the additized sanple
exhi bi t edwanoiwicerngi ty of 0.56 while after 90 days the samaseoosiobissed an
intensity of 1.41, and after 174 days as-intensity of 1.70 (nean of 4
replicates). WD 20091064494PCT/ U S2008/ 012839 - 68 - Exanple 6 [0174] Five
hundred wppm of Polyner Il a diesel fuel cloud point depressant enployed as
recei ved (40-60% active i pgredigdant in naphthghiwas—pdded to a fresh sanple
of the same GIL HBS of Exanple 3\ After 1§/d§ys t he| additi zed sanpl e
exhibited an intensity of |0.48, after 82 days an infensity of 0.66, after
90 days an intensity of : Ci7a ys an intensity of 1.57 (nmean of
4 replicates). Exanple 7 |0175] Che’thous nd wppm of Polyner H (as

recei ved) was added to a tresh sanmple of the sgne QgrL HBS of Exanple 3.
After 13 days the additized samRil@0€xhi bi EC@PRN intensity of 0.52 but after
82 days the intensity rose-to 1.75 and at 90 days +t'wAs 1.85, after 174
days an intensity of 6.32 (nean of 4 replicates). Exanple 8 [0176] One

t housand wppm of Polyner 111 (as received 75% active ingredient in xylene)
was addedRfo=aHf r€sko s@ppl e of the same GIL HBS of Exanple 3. After 13 days
t he additi%Fd sanple exhibited an intensity of 2.52, after 82 days an

i ntensi t yRot=2C320 -@f¢ er 90 days an intensity of 2.37, after 174 days an
intensity of 2.36 (nmean of 4 replicates). Exanple 9 [0177] Five hundred
wopm of Polymer 111 (as jgceive dded.to a fresh sanple of the sane
GTL HBS of? 7zlrrpléd§{‘“’,§cf {egr( 9&#&{?‘@@&@0’%’&% zed sanpl e exhibited an
intensity of 1.13 which after 68 days had risen to 1.62, after 82 days to
149, after day . 139,, r 174 d . . plicates).

VD 2ooo1 O PeRdIRssady ¢30sDyniile W%QQ‘E%@W@??@{C BAEP o e wopm
of Polynmer K (Dodiflow) a diesel fuel cloud point depressant (50% active

i ngredi enta{dpnap . ASc b i ; : AeRdti | e of the sane
GTL HBS oio@alnrplghaﬁl ft%ﬁ%?%g%)s( g of X itl?ézjlegnaéarrpl O Thi bi ted an
intensity of 1.24 after 68 days an intensity of 1.68, after 82 days an
intensity [@iso}- 63Thatds@lts 30 Prasen@d inthe Tabley/1 bElcw52, after 174 days an
intensity of 1.71 (nmean of 4 replicates). Exanple 11 [0179] One thousand
wppm of Pol ynmer K (Dodiflow) a diesel fuel cloud point depressant enpl oyed
as received (50% active ingredient in naphtha) was added to a fresh sanple
of the sane GIL HBS of Exanple 3. After 13 days the additized sanple
exhibited an intensity of 2.56, after 68 days an intensity of 3.22, after
82 days an intensity of 3.07, after 90 days an intensity of 2.92, after 174
days an intensity of 1.13 (flocculation) (mean of 4 replicates). Exanple 12
[0180] Five hundred vppm of Polyner | (as received) and 500 vppm of

di fferent second additives (individually) (as received) to give a total
treat | evel of 1000 vppm was added to fresh sanples of the sanme GIL HBS of

Exanple 3. After 13 days the additized sanples exhibited the intensity
val ues (nean of 4 replicates) reported in follow ng Table 6.




WD 20091064494PCT/ U S2008/ 012839 -

+ Pol yner

3- but adi ewe 2609884494 Pol yner |

Polymer 1 + poly (vinyl stearate) 8.13.Polyner | + Ketjen Lube 19
(Polymer A) 0.57 P Polyner | + polyethylene nono al cohol 112.0
TABLE 2
Base Oil Additive/Amount Haze NTU
GTL HBS | None Yes 2.10 at 14 days
2.55 at 25 days
GTL HBS |I/500 ppm C&B <1 at 21 days*
GTL HBS | D(a)/ 500 ppm yes <1 day >4 at 1 day
GTL HBS |J/500 ppm clear for 6 days 2.69 at 7 days
haze on 7th day
GTL HBS | D(b)/ 500 ppm haze is day 1 1.93
2.55 at 14 days
GTL HBS a/ 500 Ppm haze after day 1 2.92 at 7 days
GTL HBS | F(a)/ 100 ppm haze after day 1 5.02 at 1 day
GTL HBS [ F(b)/ 100 ppm haze after day 1 7.37 at 1 day
GTLHBS |B/500 ppm Haze 2.2 at 5 days
GTLHBS | E/500 ppm haze on day 1 2.29 at 1 day
GTL HBS | c /500 Ppm haze appeared 8.23 at 1 day
rapidly
GTL HBS | D/500 ppm C&B after 1 week | 1.22 at 14 days;
2.98 at 21 days
GTL HBS |e/ 1000 ppm haze after 1-2 days | 1.97 .
GTL HBS [ /1000 ppm C&B 1.02 at 41 days*
GTL HBS g/ 1000 ppm C&B after 14 days | 0.25 at 14 days
, 0.46 at 21 days*
[0161] In Table 2 different portions of the same GTL HBS stock were

70 - Table 6
+ pol ybut edi ene bl ock pol yi soprene 1,
+ pol y(ethyl vinyl

11 1.05 F Pol yner |

Intensity Rating Pol ymer
et her) @eolusewns/oB839. 56 P

additized with the additives indicated at the treat level indicated (additive used as
received). Haze was determined by visual inspection of the samples standing at
room temperature for the time periods indicated. NTU was determined using a
HACH model 2100® employed following manufacturer’s recommended
procedure. A pass is indicated when the sample remains clear and bright and
exhibits a NTU of about 2.0 or less for at least 13-14 days, preferably about 1 or
less for at least 21 days. Those samples identified with an * are within the écope

of the present invention.

Example 2
[0162]

recited samples. The filtration experiment primarily measures the time required to

Small scale filterability tests were performed on a number of the above



F Polymer | + Ketjen Lube DX 3000 1.12 F Polyner | + poly (ethylene glycol
nonool eate) 1.40 F Polynmer | + salicyctic acid 64.10 F Polyner | + 15 Crown
- 5 (Pol ywenro®)o6®4963 P Pol ynmer | + R188 2.28 F Pol ynmer PETRsRgosmI1288» ( b)
0.61 P Polyner | + Polynmer E V387 0.68-8 Polynmer | + Polynmer F LZ7716

filter a give amount of stock, after being diluted with naphtha, through a 0.8

micron filter.

TABLE 3
Stock Filtration Time
GTL HBS 409 seconds
GTL HBS + 500 ppm Additive I 77 seconds
GTL HBS + 500 ppm Additive D(a) 278 seconds
GTL HBS + 500 ppm Additive J 245 seconds
GTL HBS + 5000 ppm Additive J > 1800 seconds
GTL HBS + 1000 ppm Additive “f” > 1800 seconds
GTL HBS + 1000 ppm Additive “g” > 1800 seconds

[0163] As is seen of all the additives evaluated for their effect on filterability,
only Additive I achieved both an improvement in filterability as compared to the
GTL HBS per se and produced a clear and bright result with a NTU of <1 after 21
days.

[0164] Dispersed haze in a liquid is subject to some level of inherent
inhomogeniety. The haze fraction has a slightly higher density than the liquid and
as such is subject to settling with time. While efforts are made to take
representative samples (such as reheating and stirring), sub-samples of the same
batch will occasionally exhibit different levels of turbidity. This does not mean
that the haze is different or more or less amenable to interactions with additives.
In cases where additives have actually been tested on other batches that are
actually lower in haze, no advantage has been seen for the lower haze in terms of

effectiveness of the additive in mitigating the haze.

[0165] All of the following examples were conducted using the Light

Scattering measurement procedure described below:



0.60 P Polymer | + Polyner D (a) R446 (N 0.57 % 0.56 P Polymer | +
Pol ymer F LZ7719 0.60 P Polymer | + P5090 11.04 F Polyner | 4- EVA 801
18. 05 F Rebynevock49+ EVA 802 14.07 F Polynmer | + EVA 806 PETAG2008/00isger
Lz 7949 B (Polymer F) 0.62 P - 64 -

Preparation and Storage of Blends

[0166] The GTL base stock was heated (80°C) and stirred under nitrogen for 2
hr to melt any wax crystals and to ensure homogeneity of the base stock. After
the addition of an appropriate amount of additive to the heated base stock the
solution was heated (80°C) and stirred for an additional 20 min. The additized
GTL base stock blends were dispensed (four replicates per blend) into optically
transparent and disposable polystyrene microwell plates which have an x-y array
of 96 (12 x 8) sample wells (250 pl sample per well). The microwell plates were
transferred into temperature controlled thermal blocks and stored at 20°C +/- 1°C

for the duration of the study.

Light Scattering Measurements

[0167] The Microwell plates are used and measured sequentially by using a
stepping mechanism. The Nepheloskan Ascent by Thermo Electron, was
employed. It is a microplate nephelometer that measures particles in solution by
measuring the light scattered by the particles. In this instrument the optical
system consists of a light source (quartz-halogen lamp) and an optical filter (580-
630nm) below the microplate that focuses a light beam 2mm in diameter in the
sample. A second filter above the sample only allows the scattered light at a 30°
angle to pass towards the detector, a photomultiplier tube (PMT) above the

microplate.

[0168] The intensity of scattered light measured in the Nepheloskan Ascent
microwell plate reader is expressed as relative nephelometric units (RNU).
Nepheloskan Ascent scattered light intensity was correlated to nephelometric
turbidity units (NTU) with NIST turbidity standards (Amco Clear GFS
Chemicals, Inc), Table 4. Three expert raters rated the appearance of these
turbidity standards as follows: 10 NTU standard = slight trace haze; 20 NTU

standard = trace haze. All the samples in this study were measured at 20°C +/-



Pol ymer |
Pol ynmer |

Pol yrmrer 1we 20b%weophex 6-054 0.71 P Polymer | + Pol ymer PCTAIS2@s801186% yrer
K1.44 F F =fail, did not hgve an NTU after 13 days of 2.0 or
| ess as evidenced by an Intensity nmeasurenment of greater than 0.69 0.04

+ Pol yner

after 13

+ Vi scoplex 1-330/333 0.70 P Polymer | + Viscoplex 1-154 0.57 P

+ Viscoplex 8-219 0.93 F Polyner | + Viscoplex 0-220 0.69 P

days. .
1°C, with a lamp voltage of 12 and PMT voltage of 300. Intensity values are an

average of 8 replicates.

Table 4
NTU Intensity 95%
(in RNU) Confidence Level
0 0.43 +/-0.03
1 0.62 +/-0.04
1.5 0.65
2 0.69 +/-0.04
4 0.85 +/-0.06
6 0.97 +/-0.06
8 1.19 +/-0.03
10 1.27 +/-0.03
20 1.97 +/-0.03
200 18.47 +/-0.30

[0169] All of the following Examples used samples of GTL HBS (KV at
100°C of 14 mm?/s) secured from the same batch of material. The unadditized
GTL HBS exhibited base line haze readings ranging from about 8 to about 15
Intensity in RNU after 13 days at 20°C + 1°C.

Example 3

[0170] Numerous traditional wax crystal modifiers, pour-point depressants,
cloud point depressants, wax anti-settling additives were investigated. Despite the
fact that the haze in the GTL HBS is attributable to the presence of wax in the oil,
the wax responsible for causing the formation of haze in the GTL did not respond
to the traditional wax modifiers which have typically been employed to address
the problems associated with the presence of wax in lubricating oils. The
traditional wax modifier additives were evaluated at 500 ppm and 1000 ppm (as
received) dose levels in the GTL HBS. The mean results of 8 replicates (two

experiments, 4 replicates per experiment) after 13 days is presented below.



P = pass, had an NTU after 13 days of 2.0 or |less as evidenced by an
Intensity neasurenent of 0.69 0.04 or less after 13 days. WO
20091064490RP@B/064492008/ 012839 -71 - Exanple 13 [0181] Pcrashessadrmsdo vppm of
Pol ymer 11 (as received) and 500 vppm oés di fferent second additives
(individually) (as received) to give a total treat |evel of 1000 vppm was
added to fresh sanples of the sane GIL HBS of Exanple 3. After 13 days the
addi ti zed sanpl es exhi bi tEablé Benterfsetpin R&UYaftercs3 apsan of 4 replicates)

reported_in the following Table 7 WD 20091064494PCT/ U-S2008/ 012839 . 72 -
Table 7 | Intensities Rating Pollyner % activeol yriep00 PPM. 14 OGP 1|1 +
pol ybut edi ene bl ock pol yi soprene| 1, idgksdiensti engq 5.47 F Pplyner 11 +
pol y(et hypoKg¥AdiEh&'8Tock( PoT Yer| B3R inQofiene 18.37 63.11
polyisoprene 1,3-butadiene
Poly (ethy! vinyl ether) 100 10.52 9.69
Poly (vinyl stearate) 100 43.61 52.75
Ketjenlube 19" 100 14.42 13.08
Polyethylene mono alcohol 100 34.77 79.39
Ketjen lube DX 3000*” 100 12.45 11.28
Poly (ethylene glycol 100 9.36 10.02
monooleate)
Salicylic Acid 100 49.35 53.45
15 Crown — 5% 98 12.85 11.51
R188" 40-50 18.28 3.46
R434 (R’ is alkyl phenol)” 45-50 20.93 21.70
v387% 45-55 24.44 16.56
LZ 7716 50 13.06 14.45
R446'" 37 23.80 23.60
LZ 7719 60 7.15 11.28
P5090"" 30-45 26.03 39.90
EVA 801"V 100 9.21 15.61
EVA 802"V 100 12.19 18.87
EVA 806'"" 100 14.40 16.13
Lz7949 B 65 14.93 12.39
Viscoplex 1-330/333" 60-85 22.79 26.28
Viscoplex 1-154"% 30-60 1458 |  10.02
Viscoplex 8-219" 60-85 24.17 28.21
Viscoplex 0-220"" 60-85 14.81 16.33
Viscoplex 6-054'"" 65-75 12.31 16.33
Dodiflow'® 50% in naphtha 1.83 3.67

(1) see polymer A previously defined

(2) a Cg— Cjg alpha olefin 2-ethyl hexyl fumarate ester copolymer

(3) see polymer C previously defined

(4) see polymer D(b) previously defined, where R’ is dodecyl phenol and
nitrogen content is 1.75 wt%. It is a diesel fuel cloud point depressant.

(5) see polymer E previously defined.

(6) see polymer F, previously described

(7) see polymer D(a), where R is H; C, to C,4 alkyl group and nitrogen content is
0.57 wt%.

(8) see polymer K previously defined.



Polymer 1l + poly (vinyl stearate) 7.88 F Polyner Il + Ketjen Lube 19
(Polymer A) 0.50 P Polyner Il + polyethyl ene nono al cohol 82.39 F Pol yner
Il + Ketwo 2besine489X 3000 0.82 F Polynmer |1 + poly (ethylPemasgéogoois3o
nonool eate) 1.82 F Polyner |1 + salicyckyc acid 89.63 F Polyner Il + 15
Crown -5 (Polyner C) 0.59 P Polyner Il + R188 2.38

(9) Infineum R 188® is a cloud point depressant used in diesel fuels. It is an n-
Ci¢ and n-C,g (Tallow) fumarate ester vinyl acetate.

(10) P 5090 is Infineum Paraflow 5090® which is a calcium alkyl salicylate
detergent. Alkyl groups are linear C12 to C16.

(11) EVA 801®, EAV 802® and EVA 806® are a polyethylene vinyl acetate
copolymers.

(12) 7949B® is Lubrizol 7949B® a pour point depressant and is a
poly[methacrylate] ester. (Polymer F)

(13) Viscoplex materials are all poly[methacrylate]esters. They differ by their
average molecular weight and R alkyl groups.

[0bl71] For a sample to have an NTU value of 2 or less after 13 days the sample
would need to exhibit an Intensity (RNU) after 13 days of about 0.69 + 0.04 after
13 days, according to the criterion established in Table 3. As is seen from Table
4, none of the traditional wax modifiers tested were effective in reducing the
Intensity (RNU) to about 0.69 + 0.04. Thus, none reduced haze to an NTU value

of 2 or less after 13 days.

Example 4

[0172] Five hundred wppm of Polymer I a diesel fuel cloud point depressant
employed as received (49% active ingredient) was added to a sample of GTL
heavy base stock (KV @100°C = 14 mm2/s) which when analyzed unadditized,
exhibited arlrbase linerlrit'ér'lsity (RNU) of about 14.0 + 2.35 at 20°C £ 1°C. After
13 days the additized sample exhibited an intensity of 0.58, after 90 days an
intensity of 1.80 and after 174 days an intensity of 2.00 (mean of 4 replicates).

Example 5

| [0173]  One thousand wppm of Polymer I (as received) was added to a fresh
sample of the same GTL HBS of Example 3. After 13 days the additized sample
exhibited an intensity of 0.56 while after 90 days the same exhibited an intensity
of 1.41, and after 174 days an intensity of 1.70 (mean of 4 replicates).



F Polymer 1l + Polymer | 0.56 P Polynmer Il + Polyner D(b) 434 0.69 P

Pol ymer 1l + Polynmer E V387 0.46 P Polyner |1 + Polynmer F LZ7716 0.55 P
Pol yrmer Iwo=RoRalcysver D(a) R446 2.00 F Polyner |1 + Pol ymremr/uS2e0€67839 0. 47 P
Polymer 11 + P 5090 25.79 F Polyner |1.¢g-EVA 801

Example 6

[0174]  Five hundred wppm of Polymer II a diesel fuel cloud point depressant
employed as received (40-60% active ingredient in naphtha) was added to a fresh
sample of the same GTL HBS of Example 3. After 13 days the additized sample
exhibited an intensity of 0.48, after 82 days an intensity of 0.66, after 90 days an
intensity of 0.69, after 174 days an intensity of 1.57 (mean of 4 replicates).

Example 7

[0175] One thousand wppm of Polymer II (as received) was added to a fresh
sample of the same GTL HBS of Example 3. After 13 days the additized sample
exhibited an intensity of 0.52 but after 82 days the intensity rose to 1.75 and at 90
days it was 1.85, after 174 days an intensity of 6.32 (mean of 4 replicates).

Example 8

[0176] One thousand wppm of Polymer III (as received 75% active ingredient
in xylene) was added to a fresh sample of the same GTL HBS of Example 3.
After 13 days the additized sample exhibited an intensity of 2.52, after 82 days an
intensity of 2.32, after 90 days an intensity of 2.37, after 174 days an intensity of
2.36 (mean of 4 replicates).

Example 9

[0177]  Five hundred wppm of Polymer III (as received) was added to a fresh
sample of the same GTL HBS of Example 3. After 13 days the additized sample
exhibited an intensity of 1.13 which after 68 days had risen to 1.62, after 82 days
to 149, after 90 days to 139, after 174 days to 141 (mean of 4 replicates).



8.60 F Polynmer Il + EVA 802 7.16 F Polyner |1 + EVA 806 4.20 F Pol yner
Lz 7949 B (Polyner G 0.46 P Polyner Il + Viscoplex 1-330/333 0.49 P

Pol yer
Pol ymer

IWoR00Vsedpl ex 1-154 0.58 P Polymer 11 + Vi scoplPex/iB20029113384 F

Il + Viscoplex 0-220 0.47 P - 69 -

Example 10

[0178]  Five hundred wppm of Polymer K (Dodiflow) a diesel fuel cloud point
depressant (50% active ingredient in naphtha as received) was added to a freéh
sample of the same GTL HBS of Example 3. After 13 days the additized sample
exhibited an intensity of 1.24 after 68 days an intensity of 1.68, after 82 days an
intensity of 1.63, after 90 days an intensity of 1.52, after 174 days an intensity of

1.71 (mean of 4 replicates).

Example 11

[0179] One thousand wppm of Polymer K (Dodiflow) a diesel fuel cloud point
depressant employed as received (50% active ingredient in naphtha) was added to
a fresh sample of the same GTL HBS of Exarhple 3. After 13 days the additized
sample exhibited an intensity of 2.56, after 68 days an intensity of 3.22, after 82
days an intensity of 3.07, after 90 days an intensity of 2.92, after 174 days an

ihtensity of 1.13 (flocculation) (mean of 4 replicates).

Example 12

[0180] Five hundred vppm of Polymer I (as received) and 500 vppm of
different second additives (individually) (as received) to give a total treat level of
1000 vppm, was added to fresh samples of the same GTL HBS of Example 3.
After 13 days the additized samples exhibited the intensity values (mean of 4
replicates) reported in following Table 6.

+



Pol ymer 11 + Viscoplex 6-054 0.45 P Polyner Il + Polyner K 3.63 F Exanple
14 [0182] Five hundred vppm of Polyner Il (as received) and 500 vppm of

di ff er entweeoond4addi tives (individually) (as received) Pro/us2as/ozssot al
treat | evel of 1000 vppm was added to ffgesh sanples of the sane GIL 1-1BS
of Exanple 3. WD 20091064494PCT/ U S2008/ 012839 - 73 - After 13 days the
additi zed sanples exhibited the intensities (nmean of 4 replicates) reported

in the following Table 7. Table 8 ITdlesi ties Rating Polymer 111 +

pol ybut edi ene bl ock polyisoprene 1, 3-butadiene 10.00 FE Polyner ]| +

pol y(ethyl vinyl ether) (Polyner B) 2.92 Intensity Rating
Polymer I + Polymer 111 1.05 F
Polymer I + polybutediene block 7.36 F
polyisoprene 1, 3-butadiene
Polymer I + poly(ethyl vinyl ether) 0.56 P
(Polymer B)
Polymer I + poly (vinyl stearate) 8.13 F
Polymer I + Ketjen Lube 19 (Polymer 0.57 P
A)
Polymer I + polyethylene mono 112.0 F
alcohol
Polymer I + Ketjen Lube DX 3000 1.12 F
Polymer I + poly (ethylene glycol 1.40 F
monooleate)
Polymer I + salicyclic acid 64.10 F
Polymer I + 15 Crown — 5 (Polymer C) 0.63 P
Polymer I + R188 2.28 F
Polymer I + Polymer D (b) 0.61 P
Polymer I + Polymer E V387 0.68 P
Polymer I + Polymer F LZ7716 0.60 P
Polymer I + Polymer D (a) R446 (N 0.56 P
0.57 wt%)
Polymer I + Polymer F LZ7719 0.60 P
Polymer I + P 5090 11.04 F
Polymer I + EVA 801 18.05 F
Polymer I + EVA 802 14.07 F
Polymer I + EVA 806 5.80 F
Polymer I + Lz 7949 B (Polymer F) 0.62 P
Polymer I + Viscoplex 1-330/333 . 0.70 P
Polymer I + Viscoplex 1-154 0.57 P
Polymer I + Viscoplex 8-219 0.93 F
Polymer I + Viscoplex 0-220 0.69 P
Polymer I + Viscoplex 6-054 0.71 P
Polymer I + Polymer II 0.56 P
Polymer I + Polymer K 1.44 F

F = fail, did not have an NTU after 13 days of 2.0 or less as evidenced by an
Intensity measurement of greater than 0.69 * 0.04 after 13 days..

P = pass, had an NTU after 13 days of 2.0 or less as evidenced by an Intensity
measurement of 0.69 + 0.04 or less after 13 days.



F Polymer 111 + poly (vinyl stearate) 6.86 F Polyner 1l + Ketjen Lube 19

(Polymer A) 1.09 F Polyner 111 + polyethylene nono al cohol 140.20 F Pol yner
11 + KetwernotulsessDX 3000 1.76 F Polyner 111 + poly (et irgiramseoogloyzsed
monool eate) 5.00 F Polyner 11l + salicyeglic acid 99.31 F Polymer 111 + 15
Crown - 5 (Polymer C) 1.36 F Polymer 111 + R188

Example 13

[0181) Five hundred vppm of Polymer II (as received) and 500 vppm of
different second additives (individually) (as received) to give a total treat level of
1000 vppm, was added to fresh samples of the same GTL HBS of Example 3.
After 13 days the additized samples exhibited the intensities values (mean of 4
replicates) reported in the following Table 7.



2.51 F Polymer 111 + Polynmer | 1.05 F Polymer 111 + Polynmer D(b) 1.38 F

Polymer 11l + Polymer E V387 1.27 F Polynmer 11l + Polymer F LZ7716 1.12 F
Pol yrmer WO 2009R@lk4pmer D(a) R446 1.86 F Polymer 111 + Polpgmars2068l0728349 1. 06
F Polymer Il + P 5090 9.26 F -72-
Table 7
Intensities Rating
Polymer II + Polymer III 1.14 F
Polymer II + polybutediene block 5.47 F
polyisoprene 1, 3-butadiene
Polymer II + poly(ethyl vinyl ether) 0.50 P
(Polymer B)
Polymer II + poly (vinyl stearate) 7.88 F
Polymer II + Ketjen Lube 19 (Polymer 0.50 P
A)
Polymer II + polyethylene mono 82.39 F
alcohol
Polymer II + Ketjen Lube DX 3000 0.82 F
Polymer II + poly (ethylene glycol 1.82 F
monooleate)
Polymer II + salicyclic acid 89.63 F
Polymer Il + 15 Crown — 5 (Polymer C) 0.59 P
Polymer II + R188 2.38 F
Polymer II + Polymer I 0.56 P
Polymer II + Polymer D(b) 434 0.69 P
Polymer II + Polymer E V387 0.46 P
Polymer II + Polymer F LZ7716 0.55 P
Polymer II + Polymer D(a) R446 2.00 F
Polymer II + Polymer F LZ7719 0.47 P
Polymer I + P 5090 25.79 F
Polymer I1 + EVA 801 8.60 F
Polymer II + EVA 802 7.16 F
Polymer II + EVA 806 4.20 F
Polymer II + Lz 7949 B (Polymer G) 0.46 P
Polymer II + Viscoplex 1-330/333 0.49 P
Polymer II + Viscoplex 1-154 0.58 P
Polymer II + Viscoplex 8-219 0.84 F
Polymer II + Viscoplex 0-220 0.47 P
Polymer II + Viscoplex 6-054 0.45 P
Polymer II + Polymer K 3.63 F
Example 14

[0182] Five hundred vppm of Polymer III (as received) and 500 vppm of

different second additives (individually) (as received) to give a total treat level of

1000 vppm was added to fresh samples of the same GTL HBS of Example 3.



Pol ymer 111 -f- EVA 801 19.14 F Pol yner

11 + EVA 802 17.62 F Pol yner

EVA 806 8.39 F Polyner 11l + Lz 7949 B (Polynmer G 1.20 F Pol yner

Vi scopl exw0-28806383 1.32 F Pol yner 111

+ Viscoplex 8-219 2.19 F Polynmer Il +.%scoplex 0-220 1.31

After 13 days the additized samples exhibited the intensities (mean of 4 replicates)

reported in the following Table 7.

M+

+

+ Vi scopl ex 1- 152cTak4008/0PB3By mer

Table 8
Intensities Rating

Polymer III + polybutediene block polyisoprene 10.00 F
1, 3-butadiene
Polymer III + poly(ethyl vinyl ether) (Polymer 2.92 F
B)
Polymer III + poly (vinyl stearate) 6.86 F
Polymer III + Ketjen Lube 19 (Polymer A) 1.09 F
Polymer III + polyethylene mono alcohol 140.20 F
Polymer III + Ketjen Lube DX 3000 1.76 F
Polymer III + poly (ethylene glycol monooleate) 5.00 F
Polymer III + salicyclic acid 99.31 F
Polymer III + 15 Crown — 5 (Polymer C) 1.36 F
Polymer III + R188 2.51 F
Polymer III + Polymer I 1.05 F
Polymer III + Polymer D(b) 1.38 F
Polymer III + Polymer E V387 1.27 F
Polymer III + Polymer F LZ7716 1.12 F
Polymer III + Polymer D(a) R446 1.86 F
Polymer III + Polymer F LZ7719 1.06 F
Polymer III + P 5090 9.26 F
Polymer III + EVA 801 19.14 F
Polymer III + EVA 802 17.62 F
Polymer III + EVA 806 8.39 F
Polymer Il + Lz 7949 B (Polymer G) 1.20 F
Polymer III + Viscoplex 1-330/333 1.32 F
Polymer III + Viscoplex 1-154 1.14 F
Polymer III + Viscoplex 8-219 2.19 F
Polymer III + Viscoplex 0-220 1.31 F
Polymer III + Viscoplex 6-054 0.56 P
Polymer III + Polymer II 1.14 F
Polymer III + Polymer K 2.87 F
Example 15

'[0183]  Five hundred vppm of Polymer K (as received) and 500 vppm of

different second additives (individually) (as received) to give a total treat level of



F Polynmer 111 + Viscoplex 6-054 0.56 P Polymer 11l + Polymer 11 1.14 F
Polymer 11l + Polynmer K 2.87 F Exanple 15 WO 20091064494PCT/ U

S2008/ 012882069/064494 1000 vppm was added to fresh sanpl epcofustévs/osmae GIL
HBS of Exanple 3. After 13 days the addp4i zed sanpl es exhibited the
intensities (nean of 4 replicates) reported in the followi ng Table 8. Table
9 Intensity Rating Polynmer K+ Polyner Il 2.87 F

1000 vppm was added to fresh samples of the same GTL HBS of Example 3.
After 13 days the additized samples exhibited the intensities (mean of 4 replicates)
reported in the following Table 8.

Table 9
Intensity Rating

Polymer K + Polymer III 2.87 F
Polymer K + polybutediene block 7.04 F
polyisoprene 1, 3-butadiene

Polymer K + poly(ethyl vinyl ether) 1.30 F
(Polymer B)

Polymer K + poly (vinyl stearate) 6.51 F
Polymer K + Ketjen Lube 19 (Polymer A) 1.33 F
Polymer K + polyethylene mono alcohol 82.77 F
Polymer K + Ketjen Lube DX 3000 1.78 F
Polymer K + poly (ethylene glycol 2.29 F
monooleate)

Polymer K + salicyclic acid 87.35 F
Polymer K + 15 Crown — 5 (Polymer C) 1.19 F
Polymer K + R188 2.67 F
Polymer K + Polymer I 1.44 F
Polymer K + Polymer D(b) 0.68 P
Polymer K + Polymer E V387 1.42 F
Polymer K + Polymer F LZ7716 1.34 F
Polymer K + Polymer D(a) R446 0.78 F
Polymer K + Polymer F LZ7719 - 1.28 F
Polymer K + P 5090 20.63 F
Polymer K + EVA 801 9.18 F
Polymer K + EVA 802 7.77 F
Polymer K + EVA 806 6.90 F
Polymer K + Lz 7949 B (Polymer G) 1.26 F
Polymer K + Viscoplex 1-330/333 1.32 F
Polymer K + Viscoplex 1-154 1.36 F
Polymer K + Viscoplex 8-219 2.01 F
Polymer K + Viscoplex 0-220 1.30 F
Polymer K + Viscoplex 6-054 0.62 P
Polymer K + Polymer II 3.63 F

[0184] In the following Examples 17-20 there was an instrument malfunction

at day 83; the temperature rose to 27°C for 1.5 hours.



Pol ymer K + pol ybut edi ene bl ock pol yi soprene 1, 3-butadiene 7.04 F Pol yner
K + poly(ethyl vinyl ether) (Polynmer B) 1.30 F Polyner K + poly (vinyl

st ear at e)w6.2bW/d6449| ymer K + Ketjen Lube 19 (Pol ymer A) peTAB32008B0isgner K +
pol yet hyl ene nono al cohol 82.77 F Polynmes.K + Ketjen Lube DX 3000 1.78 F
Pol ymer K + poly (ethylene glycol nonooleate) 2.29 F Polyner K + salicyclic
acid 87.35

Example 16

[0185] Five hundred wppm of Polymer I (as received) was added to a fresh
sample of the same GTL HBS of Example 3. The sample was aged over a period
of 174 days and evaluated for intensity periodically over that period. The
intensity value remained below 0.66 for 26 days then rose slowly to 4.22 at the
end of the test period, (mean of 4 replicates until day 26, mean of 3 replicates

from day 27 to end of test).

Example 17

[0186] One thousand wppm of Polymer I (as received) was added to a fresh
sample of the same GTL HBS of Example 3. The sample was aged over a period
of 174 days and evaluated for intensity periodically over that period. The
intensity value remained below 0.73 for 33 days, then rose slowly to 2.29 at the
end of the test period, (mean of 4 replicates until day 26, mean of 3 replicates

from day 27 to end of test).

Example 18

[0187]  Five hundred wppm of Polymer D(a) (as received) was added to a fresh
sample of the same GTL HBS of Example 3. The sample was aged over a period
of 174 days and evaluated for intensity periodically over that period. The
intensity immediately upon addition was 1.28 and rose to 33.11 at 2 days. The
intensity decreased over time (due to flocculation), reaching 2.10 at 89 days,
ending at 1.76 at 174 days. Increasing the treat level of Polymer D(a) to 1000
wppm did not produce improved results, the intensity immediately upon addition
being 0.70 but increasing to 33.11 at 2 days. The intensity decreased over time,
reaching a low of 4.69 at 89 days, then fluctuated between 4.69 and 6.63 until the
end of test, ending at 5.05 at 174 days. The low intensity values at 89 days can be

attributed to an instrument malfunction which occurred at day 83 when the



F Polymer K+ 15 Crown - 5 (Polynmer C) 1.19 F Polymer K + R188 2.67 F
Pol ymer K + Polyner | 1.44 F Polynmer K + Polyner D(b) 0.68 P Polyner K +
Pol ymer BVU280/b442 F Pol yner K + Polynmer F LZ7716 1. 34 PETRSkgos@i2889 +
Pol ymer D(a) R446 0.78 F Polyner K + Pohgrmer F LZ7719

temperature rose to 27°C for 1.5 hours (up from the 20°C + 1°C test temperature).
Regardless, Polymer D(a) by itself, failed to reduce the haze of the GTL to an

acceptable level.

Example 19

[0188] Five hundred vppm of Polymer I (as received) combined with 500
vppm of Polymer D(a) (as received) to give a total treat level of 1000 vppm was
added to a fresh sample of the same GTL HBS of Example 3. The sample was
aged over a period of 174 days and evaluated for intensity periodically over that
period. The intensity values over the period fluctuated between 0.56 to 0.97,
showing a gradual increase over time but staying at about 0.7 (with a single
incursion to 0.83 at day 30 following transfer to new plates on day 28) over a

period of about 90 days as shown in Table 10.



1.28 F Polyner K+ P 5090 20.63 F Polynmer K + EVA 801 9.18 F Polymer K +
EVA 802 7.77 F Polymer K + EVA 806 6.90 F Polyner K + Lz 7949 B (Pol yner G
1.26 F Polvpreee/des494Vi scopl ex 1-330/333 1.32 F Pol ynmer KPETNISs@spimz9 1- 154
1.36 F -77-

174
0.9

146

0.79 | 0.84

118

104

90
0.76 | 0.89

89

82
0.71

76
0.72

68
0.77

Table 10
62
0.66

57
0.66

35
0.67

30
0.83

21
0.65

13
0.56

0.59 | 0.61

0
0.63

Time (days
Polymer I +
Polymer D(a)




Pol ymer K + Viscoplex 8-219 2.01 F Polynmer K + Viscoplex 0-220 1.30 F

Pol ymer K + Viscoplex 6-054 0.62 P Polyner K + Polyner Il 3.63 F WO
20091064490RB/0652908/ 012839 -75 - Exanple 16 [0185] Fi veThisnesmt2sappm of
-Polymer | (as received) was added to a-fgesh sanple of the same GIL HBS of
Exanpl e 3. The sanpl e was aged over a period of 174 days and eval uated for
intensity periodically over that period. The intensity val ue renai ned bel ow
0.66 for PExafi@le20hen rose slowy to 4.22 at the end of the test period,
(mean of 4 replicates until day 26, nean of 3 replicates from day 27 to end
of test). Exanple 17 [0186] One thousand WEIpm of Poly éds recei ved)

was added [0189 fr@sh theugand wppnhef?@&wner (aesegclved)mﬂs(aa edTtioea eashl e

was aged over eriod of 174 | uated f eriodically
over that S?)‘@Pk‘o@lp th%C@k@g\p}ES@m@ﬁgi CPEMENR: %&ig@ﬁ ii’é&‘,@? t hen
rose sl ow 0, t the of t es

unti | day %%Ib e%sltlye?)fﬁggt 8@‘%??8 tstﬂgfht‘[%ﬂmg?]gﬁ a;} 1s,‘[%ést§5)6 ngdnﬁa#t 18
[0187] Fidg d&%%@cts(wa?%qfa Deb 118, aDm d_@ll_z‘§td¢Cl@a(ﬂﬂét Masdaddeth.3D, a fresh
sanpl e of "the sanme GIL H gf Exanpl e e sanpl e was aged over a period
of 174 days and eval uat ed for i nt ensi ty periodically over that period. The
intensity imrediately upon addition was 1.28 and rose to 33.11 at 2 days.

The i nt en&ixappledleased over tine (due to floccul ation), reaching 2.10 at
89 days, ending at 1.76 at 174 days. Increasing the treat |evel of Polyner

imeai at o191 on %&%%8%5%&%7@8 GERe %&'&?ﬁ&e{lﬂ s S, g . e
1 uct nat oABEIEE YA SHTRS i ?’%lﬁe-i % BN e

174 days. chbifedin i@yt f aalsueﬁeapo&&ydavaa@meb@oainuy noma e 146 days
i nstrument nal function whi ch occurred at day 83 when the

200910644 9¢ PEH dhdSAOUBY Gay389l .57.

Example 22

[0191] Five hundred vppm of Polymer Il (as received) and 500 vppm of
different second additives (individually) (as received) to gi\?e a total treat level of
1000 vppm, was added to fresh samples of the same GTL HBS of Example 3.
The samples were aged for a period of 90 days and evaluated periodically for

intensity. The results are presented in Table 11.



- 76 - tenperature rose to 27C for 1.5 hours (up fromthe 20C 1C test
tenperature). Regardless, Polynmer D(a) by itself, failed to reduce the haze
of the GMoORoowwsmacept abl e | evel. Exanple 19 [0188] Fi veThispasmd2ssppm of
Pol ymer 1 (as received) conbined with-B300 vppm of Polynmer D(a) (as
received) to give a total treat |level of 1000 vppm was. added to a fresh
sanple of the sanme GIL HBS of Exanple 3. The sanple was aged over a period
of 174 days and evaluated for intensity periodically over that period. The
intensity values over the period fluctuated between 0.56 to 0.97, show ng a
gradual increase over tinme but staying at about 0.7 (with a single
incursion to 0.83 at day 30 follow ng transfer to new plates on day 28)
over a period of about 90 days as shown in Table 10. WO

20091064494PCT/ US2008/ 01 2839 - 77 - «cu WD 2009/ 064494PCT/ US2008/ 012839 -
78 - Exanple 20 [0189] One thousand wppm of Polyner Il (as received) was
added to a fresh sanple of the sane GIL HBS of Exanple 3. After 13 days the
additi zed sanple exhibited an intensity of 0.52, after 26 days the

intensity had risen to 0.68 and at 34 days to 0 80 at 90 days to 1.85, at
146 days to [, [L6 ahd alt, 174, days tla,6.32. |Exanpbe [2d |19} Hive hundred
wppm of Pol yprer21 | %as"ﬂec%ve@ W @ed?o &fri&h |Samg af the same
GIL HBS of Exappl €| 3. A tel” 13 dayls the additi|zed |sanpl e gxhibited an
intensity of[ 0] 48] aftler 9Q_dd |t(\haJ rijsen o dnly |0, 69 at| 146 days to
0.86 and at [F{ndays tjom1. 1. l@anpﬁ# [|0391F Filfe Hemdr|&l vippm of
Pol ymer | f ([B3|Tecfr ved 5 vippm |6t diT f rent| Sedond |addifti ves
(i ndividual l y)T(as recelve%ﬁ flo gijve a total tfreat| I evel df_ 1000 vppm was
added to fregh/Banptes|hf Be SaneSTUABID! [Bxanpte |& The sjanpl es were
aged for a pgried @ 9P day® afd e\l uig ed perfodi|Gl If° fdF intensity. The
results are sented T Tabie 11.* 79 YW 20097 064494PCT7{US2008/ 012839
0. gl R ER B BRI [EE
e
L —
lgl@ @ 3 B 18 B B 8 |8 |8 [ |8
1% (e o | [ |8 | |8 |8 |8 | |@
G
ez 2 lafelalclzggle @ 53
g s 8 |o o o |8 o o |8 | [ |°
e s kB EBEERRB B B
=2 (Cle e o o e o (s 8 |8 | | |o
<
=
L O e | [ O 1 - I O I
Ng =) S S o S o S o =
A2 R BT R LR R RS
e o |lo | (o |8 | | | | |o |o
<A 12 18 B I 8 | @ |8 8 & 8
[ (=] (=] [ o [w=] (=] <o o o (=]
L RRRREER B[R [E BB
(=) [l (=) (=] <o (=] o <o o (=]
8 |8 |8 |B o 8 |3 | o .
S N o =
5|5 | Eif\+-§§+ S§+-2§E;,\E§ + 84 Sy B2
g’\O © (=] © Ol a | M| T|O0 N O ,_‘Q.._‘M._‘l_‘_‘“
A I L VR i L R LA R L L = S R e Rl I
B+ A+ L+ |+ R[8 %8 o8 %+t R|+,,B8T 8 —~|8 5|3
2T % RaEsEEieidE |58 55 Eys
FlE |E |E [ExS 2SS 2E~E ST g2 &3
5|5 |5 |8 L8 Pl 1B | A & |8
& [ [ ~ 2 o & > .




Exanple 23 [0192] Five hundred wppm of Polyner 111 (as received) was added
to a fresh sanple of the same GIL HBS of Exanple 3. Inmmediately upon

addi ti on wbeoiwicesygi ty was 0.65 rising to 0.73 on day 2pramas@008011339 day 5.
After 13 days the intensity was 1.13. Lgofluctuated between 1.51 and 1.62
for day 40 to 76, then 1.49 on day 82, 1.39 on day 90, 1.31 on day 118,
1.28 on day 146 and 1.41 on day 174. Increasing the treat |level to 1000
wopm of p@Example 28I (as received) did not result in an inprovenent, the
intensity being 1.32 on day 2 then fluctuating between 1.94 and 3. 13

bet ween days 5 to 90, reaching the high of 3.13 on day 29, then decreasing
to 2.37 of0t@3] 90Five. lndrad degpmie Polypyeroll (as rerstvedn ovas, addeshiajayfreshy.

Exanpl e 24 [0]193 ive hu e p Pol r 11l (as,received). .and.500
vppm of vis%‘@iﬂ of e Mg i g%é?«/gﬁgwléﬁedmraeéams@%ﬁg@@%}f thehe
sane GIL k . e t I odigialql
| nt ensi tytﬁ?@%‘&%%g@;bg.ri?‘sfﬂgq‘?r%?mlht%/%?gr?gl\égé'grao(ﬁfsgg?'t%%??li?ygéermtehe
duration %tehkig\/ Qsdays.t Bsfludtfatedbetwes 991 ar T80 for 4dy 40abl 75, HRenlt 49
(days) 0 5 7 13 21 34 57 68 90 118 146 174 Polymer 111 + Viscoplex 6-054
0.57 0. 60 od.diy §2,5639 on day 90, 1.31 on day 118, 1.28 on day 146 and 1.41 on day 174.
Increasing the treat level to 1000 wppm of polymer III (as received) did not result
in an improvement, the intensity being 1.32 on day 2 then fluctuating between
1.94 and 3.13 between days 5 to 90, reaching the high of 3.13 on day 29, then
decreasing to 2.37 on day 90, 2.16 on day 118, 2.27 on day 146 and 2.36 on day

174.

Example 24

[0193] Five hundred vppm of Polymer III (as received) and 500 vppm of
viscoplex 6-054 (as received) was added to a fresh sample of the same GTL HBS
of Example 3. The sample was evaluated periodically for intensity over 174 days.
The intensity ranged from 0.57 to 0.73 over the duration of the 90 day test period

as shown in Table 12.

Table 12

Time (days) | 0 5 7 13 21 34 57 |68 |90 118 | 146 | 174
Polymer III + | 0.57 | 0.60 | 0.63 | 0.56 | 0.63 | 0.64 | 0.67 [ 0.70 | 0.73 | 0.71 | 0.72 | 0.77
Viscoplex
6-054

Example 25

[0194] Five hundred wppm of Polymer K (as received) was added to a fresh
sample of the same GTL HBS of Example 3. Upon addition the sample exhibited
an intensity of 0.68, rising to 0.98 on day 2 and to 1.08 on day 5.



0.63 0.64 0.67 0.70 0.73 0.71 0.72 0.77 Exanple 25 [0194] Five hundred
wppm of Polynmer K (as received) was added to a fresh sanple of the sane GIL
HBS of BExsopb@/@449¢Wpon addition the sanpl e exhi bited anpcmtuspaisioy2seé 0. 68,
rising to 0.98 on day 2 and to 1.08 on.gay 5. WD 20091064494PCT/ U

S2008/ 012839 -81 - Exanple 26 [0195] Five hundred wppm of Polynmer D(b) (as
recei ved) was added to a fresh sanple of the sanme GIL HBS of Exanple 3.

Upon addi tgxgmélég&anpl e exhibited an intensity of 4.60, rising to 19.91 on
day 2. After 13 days the intensity was neasured to be 18.88 increasing to

19.39 on day 21. Wen the evaluation was term nated on day 26 the intensity
was 18. 49.[0B&np! Bivg7hurdiéd 8¢ppmn \of Polymice D(bp(as reteivety was add¢d 4o adeshved)

d 500 f Pol b i ved dded. fresh f
The same. GIPIR it Sauma e HES piEaur - Viaoe adatisrcie e s biunssr or

i nt ensi t 174 d The | nt ensi d f : h
dur at on’ df s S6450 ang B TRESLELRRRR', IR Bl g iR QP e
sal | sfact ghishRtHld Be (18188 Mtrdsifly 8- £939 GrPdag 1. | Wi tHEvalBafion Hasdays.

- 83 - CLA |
terminated on day 26 the intensity was 18.49.

Example 27
[0196] Five hundred vppm of Polymer K (as received) and 500 vppm of

Polymer D(b) (as received) was added to a fresh sample of the same GTL HBS of
Example 3. The sample was evaluated periodically for intensity over 174 days.
The intensity ranged from 0.67 to 1.66 over the duration of the 174 day test period
as shown in Table 13, giving satisfactory results (intensity of 0.69 + 0.04 (or less))
for up to 26 days.



1. A method for reducing the haze observed on standi ng at anbi ent
tenperature in Gas-to-liquids (GIL) base stock(s) and/or base oil(s) having
a ki nematwo we%wesisty @00 C. of about 8 mmR/s or hi gherctrarsaoosevmsBbo

evi denci ng an NTU val ue of about 2.0 NT¥2or less at 20 C.1 C. for at |east
13 days by the addition to the GIL base stock(s) and/or base oil(s) of an
additive of polynmer Il which is a mxture of wherein R8is Cl0 to Cual kyl
and m xtures thereof, x is oxygen or nitrogen and s+t together are
sufficient to produce the copol yner having a wei ght average nol ecul ar

wei ght of about 800 to about 1000, and wherein R9is Cl2 to Cmal kyl and

m xtures thereof, - 84 - X is oxygen or nitrogen wherein at |east sone
percentage of x is nitfrogen, and u and v together are sufficient to produce
t he copol ynmer having afBght 4verage nol ecul ar wei ght of about 7000 to
about 8,000 and (a) angd~(H) are in a ratio of about 60:40. 2. The nethod
of claim1 wherein the ditive is added to the GIL base stock(s) and/or
base oil (s) in an amourg|sangi ng from about 50 to 5000 ppm based on active
ingredient. 3. The ng @Q of glaim 1l wherein when the additive is polyner
11(a) and (b) are in a_rhtio off about 55:45. 4. The nethod of claim1l
wherein the GIL base sftop¥(s) and/or base oil (s) have a KV @00 C. of about
10 M2/ s or higher and haze observed on standing at anbient tenperature
is reduced to a | evel dencingg on NTU val ue of about 1.5 NTU or |ess at

H% |- K& 174 o

D
-

20 C 1 C for at |east| 3days., 5. A nethod for reducing the haze observed
on standing at anbi ent geﬁpei atiure in Gas-to-Liquids (GIL) base stock(s)
and/ or base oil(s) having a kinematic viscosity at 100 C. of about 8 innR/s
or higher to a level evifggnced by on NTU val ue of about 2.0 NTU or |ess at
20 C.1 C. for at |east|3Pdays |by the addition to the GIL base stock(s)
and/ or base oil (s) of [an{dditilve sel ected fromthe group consisting of a
4:1 to 1:4 mxture of fa prglyner of formula Il Il (polymer 11) which is a
m xture of a) wher?;n:o_l eis|Coto G zal kyl and m xtures thereof, x is
oxygen or nitrogen, and g~and t| together are sufficient to produce the
copol yner having a weight _avergge nol ecul ar wei ght of about 800 to about
1000, and wherein R9_'|ZS§L£0 Cl aal kyl and m xtures thereof,
[} o
= e
P
o
NP
,,—...m
NS
(=]
N \O©
o
o~

0
PolymerK + | 0.69 | 0.68 | 0.71

Time (days)
Polymer
D(b)




X is oxygen or nitrogen wherein at |east sone percentage of X is
nitrogen, and u and v together are sufficient to produce the
copol yner having a wei ght average nol ecul ar wei ght of about 7000 to
about 8,000 and (a) and (b) are in a_gatio of about 60:40, and a
second pol ynmer selected fromthe group consisting of - 86 - A) Csto
Cual pha ol efin funmarate ester copol yner having a wei ght average
nol ecul ar wei ght of from about 500 to about 20,000; B) poly(ethyl
vi nyl ethﬁL‘)\_Igﬁﬁ about 3,000 to about 5,000 weight AMW C) I5-Crown-5
or (1,4,7,10, 13- pentaoxacycl o pentadecane 98%, D) E) F) (©)
R3BH CC IR5 Cl-12 - CH2

1. A method for reducing the haze observed on standing at ambient temperature in

Gas-to-liquids (GTL) base stock(s)-and/or base oil(s) having a kinematic viscosity @100°
C. of about 8 mm?/s or higher to a level evidencing an NTU value of about 2.0 NTU or
less at 20° C£1° C. for at least 13 days by the addition to the GTL base stock(s) and/or

base oil(s) of an additive

of polymer II which is a mixture of

(a)
R o >x70
- S — It
wherein R%s Cjoto Cpalkyl and mixtures thereof,

X is 0Xygen or nitrogen and s+t together are sufficient to produce the co-
polymer having a weight average molecular weight of about 800 to about
1000, and

(b)

wherein R%is Ci2 to Cysalkyl and mixtures thereof,



CHCH1 R6 R/

-84 -

X is oxygen or nitrogen wherein at least some percentage of x is nitrogen,
and u and v together are sufficient to produce the copolymer having a
weight average molecular weight of about 7000 to about 8,000 and (a) and
(b) are in a ratio of about 60:40.

2. The method of claim 1 wherein the additive is added to the GTL base stock(s)
and/or base 0il(s) in an amount ranging from about 50 to 5000 ppm based on active

ingredient.

3. The method of claim 1 wherein when the additive is polymer II (a) and (b) are in

a ratio of about 55:45.

4, The method of claim 1 wherein the GTL base stock(s) and/or base o0il(s) have a
KV @100° C. of about 10 mm?s or higher and the haze observed on standing at ambient
temperature is reduced to a level evidencing on NTU value of about 1.5 NTU or less at
20° C.4£1° C. for at least 30 days.

5. A method for reducing the haze observed on standing at ambient temperature in
Gas-to-Liquids (GTL) base stock(s) and/or base 0il(s) having a kinematic viscosity at
100° C. of about 8 mm*/s or higher to a level evidenced by on NTU value of about 2.0
NTU or less at 20° C.+1° C. for at least 13 days by the addition to the GTL base stock(s)

and/or base oil(s) of an additive selected from the group consisting of

a 4:1 to 1:4 mixture of a polymer of formula II
II (polymer II) which is a mixture of



wherein R3 is selected fromHor CH3, R4 is either or both -00CR7 or
-000127, R5 is Hor COOR7, R6 is -CONHR7, or a 5 or 6 nenbered

het erocyclic nitrogen containing ring which can contain one or nore
Cl to C3 alkyl groups, R7 is Cl to Cl&sal kyl phenol, wherein the

total nitrogen content ranges fromabout 1.2 to 2.0 ww% H R12R12
C - C R1300CCO0OR1

a)
—+ CH,—CH
l J\ /L
R o” >x70
S —Jt
wherein R3is Cioto Cjaalkyl and mixtures thereof,
x is oxygen or nitrogen, and s and t together are sufficient to produce the
copolymer having a weight average molecular weight of about 800 to
about 1000, and
(b)

— CHz-CH J\J%
RO | 10" >x"0

wherein R’is Ciato Cialkyl and mixtures thereof,
X is oxygen or nitrogen wherein at least some percentage of x is nitrogen,
and u and v together are sufficient to produce the copolymer having a
weight average molecular weight of about 7000 to about 8,000 and (a) and
(b) are in a ratio of about 60:40, and a second polymier selected from the

group consisting of



CH2 CH R14C00 - m n' wherein Rus are the same or different and
are independently selected fromH, C to C8 al kyl and m xtures
thereof, Rus are the sane or different and are i ndependently sel ected
fromCl to C24 al kyl and m xtures therggaf provided the average of the
R13 groups is in the range of C4 YO C8, R14 is selected fromdC to
Cl2 al kyl and m xtures thereof, n" + m are

A) Cgto Crralpha olefin fumarate ester copolymer having a weight average
molecular weight of from about 500 to about 20,000;

B) poly(ethyl vinyl ether) of about 3,000 to about 5,000 weight AMW,

C) 15-Crown-5 or (1,4,7,10,13-pentaoxacyclo pentadecane 98%),

D)
RS OH | _
CH, - CH, B (|:_ L C|H - C|H
© F|<4 r|<5 Re R |q
o L

wherein R® is selected from H or CHs, R? is either or both -OOCR’ or -COOR”, R® is H
or COOR’, R® is -CONHR’, or a 5 or 6 membered heterocyclic nitrogen containing ring
which can contain one or more C, to Cs alkyl groups, R’isCy to Cjg alkyl phenol,

wherein the total nitrogen content ranges from about 1.2 to 2.0 wt%,

E)
B R12 R12 ] . _
\ /
T 0] T
R™300C COOR'3 R4C00
L . B oy

wherein R'%s are the same or different and are independently selected from H, C,; to Cg
alkyl and mixtures thereof, R'*s are the same or different and are independently selected
from C; to Cy4 alkyl and mixtures thereof provided the average of the R" groups is in the

range of C4 to Cs, R is selected from C; to Ci2 alkyl and mixtures thereof, n’ + m’ are



- 87 - sufficient to provide the polyner

havi ng a wei ght average

nol ecul ar wei ght of about 15,000 to about 80,000; F) CH3 C CH COOR15

n" wherein n" is suffi
average nol ecul ar weig
Risis C6t0 C30; O a
nethacrylate of about

The net hod of

GTL Btase LR 49 Prgwile de

cient to provide the polyner having a wei ght

ht of from aboutg720, 000 to about 75,000 and
pol y[ net hacryl ate] ester; H) dodecyl

40, 000 to 60, 000 wei ght average nmol ecul ar

| ai m 5. wherein poly is added to the
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i1(s) in an amount ranging from about 50 to
ve ingredient. 7. The nethod of claim®6
added to the GIL base stock(s) and/or base

rangi ng from about 200 to 1000 ppm and the second

e GIL base stock(s) and/or base oil(s) in an
out 200 to 1000 ppm based on active ingredient.
of claimb5 wherein the second pol yner is

p consisting of polymer (A, (B), (E), (F),

L claim5 wherein the second polyner is selected
ing of polyner (A, (B), (F), (H. 10. The

ein the GIL base stock(s) and/or base oil (s)
bout 10 mR2/s or higher and the haze observed
tenperature is reduced to a | evel evidenced by
1.5 NTUor less at 20 C 1 C. for at |east 30

days. 11. nmet hod fo
anbi ent tenperature in

r Weduci ng the haze observed on standing at
Gas-to-Liquids (GIL) base stock(s) and/or base

oil (s) having a kinematic viscosity @00 C. of about 8 mmR/s or

hi gher t OWHelklﬁvlehs aviid
at 20 C. 1 for at le

st ock(s) %frf%ﬁb%la%%om fo(abpuigts,

consisting of a 4:1to
(polymer 111) which is

SN1GEFroNteake

Y g AR erdgOn s
ast 13 days : wahaule ¥ DIELLIRY wigH

%H%b e ad ition to the GIL base
@é(ﬂ t1$9é0§e¢sect ed fromthe group
1:4 mxture of a polyner of formula Il I11

a mxture of (a) CH2-CH 0= COR1L O

G) a poly[methacrylate] ester;

H) dodecyl methacrylate of about 40,000 to 60,000 weight average

molecular weight.

6.
and/or base oil{s) in

polymer is added to

The method of claim 5 wherein polymer II is added to the GTL base stock(s)

an amount ranging from about 50 to 2500 ppm and the second

the GTL base stock(s) and/or base o0il(s) in an amount ranging from

about 50 to 2500 ppm based on active ingredient.

7.
and/or base oil(s) in

polymer is added to

The method of claim 6 wherein polymer II is added to the GTL base stock(s)

an amount ranging from about 200 to 1000 ppm and the second

the GTL base stock(s) and/or base oil(s) in an amount ranging from

about 200 to 1000 ppm based on active ingredient.



wherein Rms Cito Cmal kyl and m xtures thereof and w+x together are
sufficient to produce the copol yner having a wei ght average nol ecul ar
wei ght of about 800 to about 1000, and - 89 - (b) wherein RI 4s Cuto
Ci al kyl and m xtures thereof and y+z _tgggether are sufficient to
produce the copol yner having a wei ght average nol ecul ar wei ght of
about 7,000 to about 8,000, and (a) and (b) are in a ratio of about

60: 40, and a second ected fro e gr.ou i sting of:
(c) a dodecyl E?@?%%@"bf Wﬁﬁ&i&tﬂa wnefds e@ect%ccfi group
mol ecul ar.gagis £ R tRRdrF | ai m 8 wherein polyner I is
added to %hé' °6§§€”§3§2é§§f ggdpgrpbase oil(s) in an anpunt

rangi ng fron1about 50 to 2500 ppm and the second polyner is added to

the GTL S@%ﬁh&ﬁé%@ﬁ%&rs RASSindht ge%)md od SR ATOURYd AREI AT bLE™

about 50 o 25 on active

claim?9 wtnaminﬁgcpquoymmr(m I(B),Fpdded to the GIL base stock(s) and/or
base oil (s) in an anount ranging from about 200 to 1000 ppm and t he
second polymer is added to the GIL base stock(s) and/or base oil (s)

in an anount reRghéted mralalbp%elagqhé 6TLHR: RRDAREH: PRRe BAlsh ¥ve a
ingredient. 14. The nmethod of claim 11 wherein the GIL base” stock(s)

and/ or balk¥ @19Q°<. ohabeut 40 gyn'@ oUtzhes hndihe liezeiabsenved en gandingyhfambiend

| cvel - ovi SARgekEe iaigtbFOS) AR EBRAA s PRREAE o] o1 R0 Bitgh®

for at | exstC.30 (dafyssat least 30 days.

11. A method for reducing the haze observed on standing at ambient temperature in
Gas-to-Liquids (GTL) base stock(s) and/or base 0il(s) having a kinematic viscosity
@100° C. of about 8 mm?/s or higher to a level evidenced by an NTU value of about 2.0
NTU or less at 20° C.£1° C. for at least 13 days by the addition to the GTL base stock(s)

and/or base oil(s) of an additive selected from the group consisting of

a4:1 to 1:4 mixture of a polymer of formula III
ITI (polymer II1) which is a mixture of

(a)

— CH=CH J\
0=C S

OR10

A

O

wherein R'%s Cpto Cisalkyl and mixtures thereof
and w+x together are sufficient to produce the copolymer having a weight

average molecular weight of about 800 to about 1000, and
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(b)

—+ CH,—CH
RI J\ /L
11 O O

wherein R'is Cppto Cisalkyl and mixtures thereof
and y+z together are sufficient to produce the copolymer having a weight
average molecular weight of about 7,000 to about 8,000, and (a) and (b)
are in a ratio of about 60:40, and a second polymer selected from the

group consisting of’
(c) a dodecyl methacrylate of about 40,000 to 60,000 average molecular weight.

12, The method of claim 8 wherein polymer 1II is added to the GTL base stock(s)
and/or base 0il(s) in an amount ranging from about 50 to 2500 ppm and the second
polymer is added to the GTL base stock(s) and/or base oil(s) in an amount ranging from

about 50 to 2500 ppm based on active ingredient.

13.  The method of claim 9 wherein polymer III is added to the GTL base stock(s)
and/or base oil(s) in an amount ranging from about 200 to 1000 ppm and the second
polymer is added to the GTL base stock(s) and/or base 0il(s) in an amount ranging from

about 200 to 1000 ppm based on active ingredient.

14.  The method of claim 11 wherein the GTL base stock(s) and/or base o0il(s) have a
KV @100° C. of about 10 mm?s or higher and the haze observed on standing at ambient

temperature is reduced to a level evidencing an NTU value of about 1.5 NTU or less at

20° C.£1° C. for at least 30 days.





