- 1 - LUBRICATING O L COWCSI TI ONS HAVI NG | MPROVED LOW TEMPERATURE

PROPERTI ES BACKGROUND OF THE | NVENTI ON FI ELD OF THE I NVENTION [1] The

present iW¥ShisBokel ates to lubricating oils of i nprov§gT}[%g()0t8fO{m@§ ature

properties, especlially visconetrics, and | ow pour points, and to a nethod

for inproving the | ow tenperature pr op(_arlt_i es, especially visconetrics, and

reduci ng the pour points of gas-to-liquid (GIL) lubricating oils.

DESCRI PTI ON OF THE RELATED ART [2] Lubricating oils and formul ated

lubricating oils (i.e yadpiFAsRYG @O SN® A XiNies of lubricating
I

. \p 1 . .
oi | base stocks/ baseH&P th %B&fé Hﬁ“f!ﬂ'ﬁﬁﬁﬁ lﬂ?iﬁ lﬁd fives) used in
nost | ubrication protesses éaL e \,u% R ' ﬁ’% rication
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performance at | ow tenperatures, be they |low startup tenperature or

sust ai ned rating L.enpera : [ 3] To this end, lubricating oils,
havi ng betémm ML O LHE INYENTIQN especially reduced | ow
tenperature visconetrics, are desirable. It is inportant that these

| ubri cant KIBLD £h THRINMENEION ow t enperature to critical machine or
engine parts to provide lubrication functions. This flowability of |ube
base stockiopn] f iTHeShGertiAdetion Adates &S Uit ftangRAL ofififtbveBaGWI ement, s
one of the critical |low tenperature properties and can be neasured easily
by a st andampepature pripertiess ebpetialBasscomettics, ahdlow paurpoputispared tor & t he
desirable starting_ base stocks/base oils for lubpricatinpg oils, be, they

| ubri cat i igediodston dmpropgdhe lw dgmperafgneRsgperiigs; @sm@?lywlwmﬁr@au ng oil
conpositiaons, (that is, lubricati oils. fo w th at.. | east one
per T or nanclsdneingufie ot goils EgefioTind B RO b Raheols 'o” () The
pour point of a lubricating oil is traditionally defined as that

t enper at urPESCRIRTION OHUEHE REIATEDbARGaAt i ng base st ock/ base oil, or of
- 2 - fornulated lubricating oil does not nove froma beaker when the
beaker is 002} ed uhtricatiggeilsrmgr fopmiutated dubricatingscily @, dybstcatimmoeds met hod

ASTM D-97 or simlar, auto ed .versions. Although pour int of a base
stock meastATBRIISIAG mmr&?@%@am&@@@%ﬁfpeﬁ}gw Qi withiqne ¢ BYEE it is
al so a go k0di r t j | ower
cour ot i FARE A Resh Uhed MYoSERIFRAHOR ROORSES St bERARAIY b,

t enper at urglesin@Tabric&Son péﬁbnhbhli’éé ét%bv”&nﬁ%?@tu?és?%/m@@ﬁ)wis{arﬁﬁ#f poi nt
is usually a reflection of the wax content of said base 'stock/base oil. WAx

i s predomtemperatuee OF sustainpdilevfaperatingtengmramiiré.i es at | ow t enperature. The
pour point of lubricating base stock/base oil can be reduced, therefore, by

ynt nes; 20003 nd € BEIBRECRGNE RS dhaing bPAFISRLIMEeSREE bRoRdfties: n no
crystal | i zaBkgialredtdtRl PW ferRSeratur@vidcomdAes aré deiratsle Ustidlipodner m ned
by the viscosity of the fluid at |ow tenperature. At very |ow tenperature

when t he vhatcthese Jutoicanbeilbaar fitwakvenydoeateaspdratuse ticgtical theckdhe bhat i t
stops flowng within the D97 test. time frame, this tenperature is recorded
as the polfNghs Rarteiepravide ibricetion fupctienswakhis dlowability ohlubecbasgstockt ock.

[6] Historj | raditional ly,wax is renpved fr l i i ng base
St ook baseantistss RGP i BPOReed Y Konk BRbSTBARRerb PR stORLSEHING ort her
sol vent deygidalowhOnPeratire mpem@slaqldot%% ABaRireaasily by 4 sthidarg! vent
dewaxi ng processes the lubricating base stock/base oil "containing wax,
her ei naf t grout\paxyt hetiewdodBasesstockks’ of lowcponrpdiats aetthe desicdblestardingh as
met hyl et hyl ketone (MEK) and/or nethyl isobut%’l ket one_ (M BK) and/ or

t ol uene, drase stacks/basepds foutubrisating oilsdbe ey Wbrigating oils aised pense (that
contacting_st. to .Qreci pitate.out the wax as. a lid. , The solid wax is
Uhen r emovsdvinionadisiesy ar Bitrictingan ogipodifions Jhak s wbiisaifee otls
centrifugad, s j [ t i ssi ng
hrough £ g N R S e P e e
cake whi cHubscstiiseiisient |y renoved fromthe

[004] The pour point of a lubricating oil is traditionally defined as that

temperature at which a quantity of lubricating base stock/base oil, or of



- 3 - filter element material such as by scraping. The recovered wax is
known as slack wax. 10081 Alternatively a solvent known as an

aut or ef rigar, ol vent can be used. Such sol vent(s) i ed
pr opane a‘ﬁgl gééll\é?%%yl ene and/ or butane and/or butyl ene V\E RLS%JS g#jg;m xed
with the waxy lube oil under pressure, the pressure subsequently being
reduced which causes a reduction in tenperature of the entire mxture and a
precipitation of solid wax which is then separated fromthe oil, again by,
e.g., decafdrafulfbd w&%artirﬂ‘gua%b@@n@trmb'vétff@h ia®bakef RheSThy BEAkGWRKcA
constitutes the physical renoval of wax fromthe waxy oil w th subsequent
recovery odt angée.wWBsumpoiat sapbe MMuEﬂdEﬁMandam’mdﬂmd ASIMD-Qdtal ytic
dewaxi ng remgves wax from waxy oil by the conver5| on of wax into snaller

hydr ocar boy s @PFCHF%ted'M%SIQU%sAéWWSh IPPUF PRBYO |aobﬂ§e@mkrfnsaw¢$ thes

ff h ked t t
bar o {1 no. Iesh enikksanBaal v el S aER o BbRe SofebRr G0 L,
short a chy é“fﬁ&}?ﬁr@?a ;g}:rﬁes 9@%6&119rlophygibgg]bf)ﬁﬁ%ma&h beftef

hydr ocar bons t1c dewaxing y changes tEe wax into

shorter chghiperstng propeitéesibeetter(16%@] tefipeeatuttevidsomgtrisocess, whi ch al so
i nvol ves the use of a catal yst are hydrodewaxi ng or hydroi soneri zation.

Either i : h ffi i

parar i ne DO it oaBaSE SiAEK e At ROt FlppRiarelh e lreiatab Bk d i nto
h t

Cocorpant o8 ORBRLET AERE LD i S RETSa Bbp RATI o

renoved frwmd]mlmﬁesbattloMSteﬁth@trdredThetp@uap@tdthf lhbricatiig baveaf fins (i.

into isoparaffins) which have pour points |ower than the substantially
linear | ongfockibase edhxapheatdices, th&rcﬁ)rcylpjeremowmgu\d@x ifmrm&rﬂebams cal | ed

"chem cal | ifie neral, oil s’ n sone, i nst es
dependi ng %ﬂé@ﬂésq %‘SNEPF sertaigspesiall yysgpétl}éqmqgii'lgg Ilh‘}ée ﬁ?&l‘%lsélﬁ i zed
| ubricati t
devex ng SregelpbBEAE, SHIPELR o EpHIRZEbIE e phe BBl BEERE MDA |
slightly bitase hessuatly-detsrintd bythe 35sdosity Fte flulEsios ehepdiatite PRAINT .
[ 14] Another way to reduce the pour point of |ubricating base stock/base
oi | is thevarydovftemperatnrerwhen pheivissosity ofl dpr lbassistock iPRBaspetd 80 highce

additives., [15] Pour point depressi dditjves are thensel ves | arge
mol ecul ar &KFLRat stensoiowing witbin qunﬁa?mtmm% aeef‘a@msaﬁlin@ﬁrwq i§i fication

Ceduced,  TERB<BRRREBots BRICNER Tl Bt e SR Tofibhui 3 BB, " oout
3.0 w % ofgthkye | ubricating base stock/base oil. [17] PPDs are typically

polyneric materials of high nolecular weight and include pol ynethacryl ate,

pol yal kyl net hacryl ate, _al ky| d napht hal ene, vinyl acetate:fumarate
copo|yrrers[006b|ﬁl.s rigallyeid %ﬁ&@ﬁ@ Y MK isremeved fmmﬁabrcs g hIss waxes and

aromatic c n ar

di al kyl f untPeRes RS0 X’y dendhe 85&%%?%\%%%8 lg%ﬁf’%%qeéffﬁ%)ﬁﬁ%@sf’%%%vsm [18]
Li m ted ammﬁngjgréé&@oﬁa%fam% BEwHSRRY; g;iﬁ@aégé are used because the
addition of too ch of the pour point "depressant can have detrinental
effects on the il being treated, e.g., the pour point can go yp or the oil
sol i di fi esl007] 1dp Sgbmns%swexmpwamééh%lh&uwatlagrtp?égétqqkbb%éém corrprl si ng

a quantity of tricresy & cabci um.s

(oh-50. ol 1opaining HERY herBURGREE S uBR RS tobRo S heBsH MM 5B B8 %o, 000
ol ecul ar é’M%hgﬁtr?let ?'l Qg\-g‘li%ﬁﬁleF(MEIﬂ) andrdrane 'I”isob% q@et@n@(M‘I’BK)O vol une
percent of a paraff x al kyl at ed "napht hal e | ubricating oil pour point
depr essantanddor wlkgte, et sthedémperdtue being eddli@ﬂtm the cdursarofahe coﬁtaatmnt and

a petroleumlubricating base oil.
ing step to precipitate out the wax as a solid. The solid wax is then removed

from the cold oil/solvent mixture by decantation, centrifugation or filtration
through a filter, the oil/solvent passing through the filter and the wax being

deposited on the filter as a filter cake which is subsequently removed from the



-5- 10201 The pour point depressant is a wax al kyl ated napht hal ene whi ch
is identified as a well known PPD for lubricating oil, generally prepared
by chloriwghbsgpakalf fin wax and condensi ng the chl or owggriishhshaaps hal ene
(see al so USP 1, 815,022 and USP 2,015,748). [21] USP 2,671,051 teaches | ow
pour point |ubricants made by adding to f_ waxy hydrocarbon |ubricating oi
wherein the wax is predomi nantly normal aliphatic hydrocarbon waxes, a pour
poi nt depressant in an amount in the range of 75 to 150% based on the

wei ght of migdicblemeatmaterad] suehas bgr@r@iﬁg.ameuacmé@mbi@rxnw gearing a
cyclic end group on an aliphatic hydrocarbon chain, the chain differing
fromthe alsmkagexnormal aliphatic hydrocarbon wax chain I ength by no nore

t han about 4 carbon atons. The pour point depressant can be at |east one

extr a”eouﬁﬂggfg%ﬂ?%hﬁtiﬁﬁg ?&ﬁ%rﬂ%ﬂ?&i‘&é‘%ﬂi&eﬁ@%%@é‘ 19e O B

al i phatic car e chal'n or an extraneous aromati Cc wax bearing an
aromati ¢ qRAJITREA sORENNG) MTad lididddpropyah® aad/6p propydend ivd/or butiear omat i ¢
end group being a dicyclic aromatic group, e.g., naphthalene. [22] USP

4, 753, 745 aelhahimgylamiehwhichds/larakexiedwothethe ovpoulubsamihunderpressmetthef t he
general formula Ar. (R - [ Ar' (R)]- A" wherein Ar, Ar. and Ar" ar

i ndependerrEssuse subssgenty hsing spdused whighgauses @ redyctinmin kemlreﬁ@%lr%\ﬁg each

. . i s .subst | 5 3 . R
e 1 ndepdnaehtirg TURAES kit yeeiihoR Biraalif it YRt SRR Sended B8 X b
with the Hh@%l?ﬁﬁgi'i%y,%ﬁg.' 88&int&Mkh, Rentrifugfion B iliraidd2 and n is zero to
about 1000. e teri’al~has a nol cul ar I ght varying fromabout 271 to

about 300, 000. [23] WD 2004/ 081157 teaches a |ubricant conposition based on
Fi scher Tr d999h (Selvgntdepwaxing pordituies sheyphysigalaepmmal pwax fremythe waxyo - 31C

obt ai ned by, a.catal ytic dewaxin ep_and contai.ni,ng a_ _pour. RQint

depr ess anta/lld&'d&‘[ ?‘@’é,gq‘é% rigom%ﬁﬁ%%gétaéra %:paéatfglsg%lgnqr RTR ﬁ}l%ti‘ tor (D)
additive package. Suitable pour - 6 - point depressants are al kyl ated
napht hal en@10hnCahisticl desvaxihy eansyepwhy fissrhavaxyl il by, theebreesidruofar at e

copol ynmer esters, nethacrylate vinyl pyrrolidone c_oFoI ymer _or vinyl
acet at e- f uwax inte spapllaryydrocaphen apaterdaland stsyibstaatialy dinsar lang chain w o5t o

orpr | of np R ERILroPAABnsg i ConshiH ecy Bt ot rncked BRGRRoRE R’ ' O
al kyl at ed dfﬁ%ﬁ}sgﬁﬂgc)‘igﬁag@' 1%ives gﬁPgheimé bfirﬁegegagphg%ﬁchm@ s83hattky! at ed

napht hal enes it exc t additiv vency, thernp-oxidative
stabi | i ty,cHaydltedigth as t¢ balgabéd or wort lvbeidatingadil rangertdrecarbonss. [ 25] USP
6,071,864 is directed to catalystic nethods for the preparation of arylated

pol yol ef i r e nthetic l.ubricants. The aryl iety.,can, be
benzene, 2@;}&? hzgjazﬂ'é'?i%f ng Hﬁ%ﬁ'ﬁ&%? apsthe dva Xlﬁ%gﬁ%ﬁ?ryh‘fj@ﬁ%lergﬂé

[26] USP 5, 4a2uftk8 is directed to alkylaromatic lubricant fluids. Aromatic
conpounds are al kylated with C20-C1300 ol efinic oligoners using an acidic

al kyl ation catal yst to produce al kyl ated aromatic products exhibiting high
vi scosi ty [0ddbx Qther dewaxing prosess, Whieleglsqrinvelves thouse oka gatalysbedtfg usef ul

o cosur ef ANTRASY L DEEORRA0RBRn Tahes ot PRotent s B 0Re
ssur of MRESH "SR RS 0% tIEBRC S e
ant - stai ryeit BT Fioe ORYin GRkATab FSRAMRE SorREblanEFle (15 P i °

5, 602, 086 jsopattind) ke CoANrEDIMOdrearRavILo IR CHieddsopathmsbpf
pol yal phaol efins and allcylated aromatic fluids. The al kyl aromatic can be
al kyl at ed neaphngements ieg\bynigomekizatomacecomparied ibyysome liooed eragking. flnom
about 4 [s to about 30 mm2/s. The m xture is aracterized by inproved
oxi dat | on DESTEY s Bax if pef ackuply romeved st sad el T iF RV EeBlR 11

nmono- al kyl Q{OZH% hic ut@ﬁgﬂ?xﬁg@.ﬁ%ﬁﬂ{({]ﬁi}bgra‘f’ﬁhs)%mcﬂgna%%dr%ﬁnt@ﬂ)@@fi on

stability an
than the substantially linear long chain wax paraffins. This type of fluids is

=)

sometimes called “chemically modified mineral oils”.



mediumoil or as the main conponent of a synthetic lubricating oil. The

m xture of specific nono-al kyl ated napht hal enes can be incorporated with

m neral qj known | ubricating oils in anmounts i \ npai r
their hi ékbéﬁ@c’]‘gé%n stability. The nineral oils and/ o\rA’@Eﬁ@]ﬁg&f‘@g{"%ati ng
oil's may be added in ampunts up to 75% by weight, preferably up to 50% by
wei ght, nore preferably up to 25% by weight. [29] USP 4, 604, 491 teaches
m xt ures of nonoal kyl at ed napht hal ene and pol yal kyl at ed napht hal enes havi ng
a viscosit hé@ated HepBAdiRS orBe iSoMbf ATt Yath R $mipesyREhe105
and 136 an@lg]fﬁggﬁnﬁi nt (CC)Ceg c egel and Open Cup) of lggt ween 508F and
560F, usefhydresomesizetiebricatiig oifl anay besubjeatzd tblasubsequent gobenesr [ 30]
Publ i cati on No. US 2005/0077209 is di rec}f(fd Eo a process for producing

| ubri cant d@lytisidewaxingstep o semeye tharrskiuay long ehgin-mpanafiins eanghihe ar e
characterized as, havi ng,l gw_ pour ints _an renel y.,high viscpsity

i ndexes. YPﬁSPHX!’ﬁ?‘?“‘%‘EﬁéS@'PBm@E SB)P%?%P%F%OW@F%HN@ WAk ng of waxy
feed using a shape selective internmedi ate pore size nolecul ar sieve to
produce ar[0i14] erAmsthet wapitd redureethatpour pontticfHubtieating base stbckibasecdil iy i s
| ess than 7 al kyl branches per 100 carbons and sol vent dewaxi.ng the

i nt er medi dhe use of jone 9 mere pAyrposRdepressing 'IIP) porfermaance additiveent of
branching is I ess than 8 al kyl branches per 100 carbon atons and | ess than
20 wt % of al 3 iBIVaR, pi

havi ng a p[glgrg] pcl)]ilﬁr(ll{r pggﬁ{ug?géstsﬁga_ étlg,gggl%kt{hggﬁglt\?g lz\llrltgggglgllé? glag?ﬂ%oc of
about 3. 2 funitien by igteeferitrg with\the goagulatiohBaliddichtiogetf thd linsackingul at ed as
follows: Target VI =22 x In (kinematic viscosity at 100C) [32] It is

st at ed t haghaimparaffiseinthe waxy bebeoid assemperaturgidfedugsly | ess than 95 w %
of conventional Goup I, Goup Il and Goup IlIl base stocks, isonerized
petrol eum 6] OIpEDs Q! %‘éhﬁﬂ%@' &ricBfitrafiGhs] usBAIBy 031 © dHoup 3.0 HiGséLr S,

pol yol - -"esters, phosphate esters, alkylated aromatics and m xtures

t her eof Al theyhlatieatirgy basetstock/base oitlent i fi ed as synthetic lubricants
produced fromthe al kylation of aromatics w th hal oal kanes, al cohols or

olefins in ence of Lew s or Bionstead .acid catalyst. ., Usef ul

exanpl es |Wéllt}$d§; @%%%‘P’B&a@grﬁ(ﬁ‘?@e&ﬂn%e isaatgl?z'gﬁamﬂfeﬁgﬁéx%el%ﬁ have

good | ow t i i i ot b VA

or ubi 11ty PR Ot RSB, TRy R e R B g

bl ended | mtdzanamairdtemgpryxﬁmgpatyafﬂaﬁﬁdmeohd@tshpionqxradmdtsniod:‘

Fi scher-Tropsch (F-T) |ube base stock and at |east one base stock conposed

of al kyl aparaclin sNaxeh ene [aspaat € COMPOoYNGE; WNYr ey COREaEOPOYINInpRGve t he
ahal d H d } earbpnglatpoky )

yield of |ube base oLl.s framF-T facilities. al kyl ar tics,

al kyl cycl ofFERUYFIERO ﬁlaﬁlf%?lﬂfp@%a-{‘fshé@%festﬁr% Os}gﬁéﬂ‘flﬁg ﬁ“@ﬁﬁgﬁﬁmﬁ ehersy om
about 1 wt%to about 50 wt % The al kylaromatic are al kyl aromatics boiling
in the | ubﬂfﬂl@'ql IHigiitddgmoamges satl paue pairt\depbsvamtsare asdd/bewapbe tied ene,

al kyltetralines of alkyl polynuclear aromatics. Preferably the alkyl

aromat i c iadditiypf mm.ofnﬁg ®lesr pUitsslepressynitdaadiayepgletidmentad edfegts i s

fractionally distilled t roduce a C20+ fraction, | i ght arpnatics
fraction a‘?%thé? (P‘§ bﬁ’tngl'—tfgagﬂ@rq#v @b%ﬁﬂu‘pﬁ’%‘ﬁ}gﬁ?’%g? ,llgcqr?thﬁ Oglosrﬂlgﬁﬁ?%g ol ef i ns,
al cohols and m xtures thereof The |ight aromatics fraction is al kyl ated
with the 1j0g9] RISBB¢IO6TT Dpssdehps adwal plifpast lwbiidant Yomipdisinea gukigdity of

aromati cs. _[34£ The Dbl ended | ube base oils are described as havin%

excel | ent triczesys phosphate,d sewsaltoaldinaesul fonapes rat paly (Cand 9lkylemgthagrylateal ky |
benzene or .l kyl cycl ohexane are e ified. There is na nention,about the
pour  poi ntusesshoRiEE Ferarar @bovERERBD i a0 tog mplrGulsi ahielelBon SRty

al kyl benze ta-l i gu I V. jqnt s
angi ng 1 rasgLepoxiaa, sBobl 0.8 €52 B3Rk Mkt O3 Pala i GoRAMEBRAT L
with pour pshihflend! ﬁfbrhﬁki@g oiPpéur pbiat depressdant] atbalkyl estdr of hilchhsririeed eased
significantly, which is undesirable. Therefore, it would be a significant

t echni cal fathysacid; anfangi feamant ad-a petdlg¢uneluboicating basedilce t he pour poi nt

of GIL base stock/base oil by ways other than through conventional sol vent
dewaxi ng or catalytic dewaxing, or through an increase in the intensity of
t he hydrodewaxi ng or hydroi soneri zati on procedure. DESCRI PTION OF THE
FIGURE [36] Figure 1 graphically presents pour points of blend fluids vs.
wt % al kyl napht hal ene fluid (AN), ester, a |ow pour point alkylbenzene fluid
(Ar PAO and a C20-C24 al kyl benzene (C2024AB) prepared according to prior
art, all in a 6 cSt GIL base stock (G| 6). This graph denonstrates the

ef fects al kyl at ed napht hal ene fluid and the | ow pour point al kyl benzene (Ar
PAO) have on |owering the pour point of G| base stock



DESCRI PTION OF THE I NVENTION [37] A nethod is disclosed for reducing the
pour point of gas-to-liquids (G1) |ube base stocks/base oils or

hydr ode roi sonmeri zed/ catalytic (or solvent) erived
et oo o Bhy N (s) by adding to such base stocks/ o SERSS b =T | e
1to 95 wt%preferably 5 to 80 wt% noregpreferably 5 to 60 wt % of an

al kyl ated aromatic synthetic fluid. Wien the al kyl aromatic synthetic fluid
i s al kyl napht hal ene, said al kyl at ed napht hal ene synthetic fluid, has a

ki nemat i ¢ 029§ OSFTRe/p@ir PRI pretdangid M waRkalkpRER] hipghthaAleRe whiclpis®2/ s to
about 600 nMmR/s, preferably fromabout 2 m®2/s to about 300 nmm2/s, nore

pr ef er abl yidentifiedlas atwé@l knéwan RRD dbolitbriva@ingriil, generaplyyprepaiedtbyof 0C or

| ess, preferably -15C or. |less, nore pr_eferabl)f -25C or less, still nore

pr ef er abl ychlgguating paedtin vax andgprdensigethe; Gileroavaxayith naphthalenclsstit 0 to

200, preferab to ef erably  about 50 to 145. [38]
When t he s?}ﬁ?ml?i%gltsk@ %ﬂ%m%ﬁ?ﬁﬁﬁgsl s al kyl benzene said al kyl benzene
synthetic fluid has a kinematic viscosity falling in the range from about
1.5 m2/s [Q1$0WUSR2,671,05 Eteuchbs jow pour pomttiubricand made byvadding®®anm?/ s,
nore preferably about 2 m®/s to 100 nmm®2/s, a pour point of OC or less, -
10 - pref evasy ¥lydu®@rl@nn lubsicatingosl yheresn s yax is presiomiagatly ormal nor e
preferably - .35C.or, | es nmost preferably .-60C or, .l ess, a vi.scosity index
"1t he r ariPRIC s S Be oies: BB0T Rt dPRIy IR ED SrOw) 1B ORS rangce
preferably t o4 [ [ ' erm ned by
ASTM D 445‘.’9}2&% 1%@"%‘?“?@% et%‘[éﬁﬁdlﬁtgd&ﬁﬁ%\%%g%? !%lxgé'ﬁ%’t‘?&?ﬁﬁgx (M) is
det er m nedhydrol&rb¥nva2Blaring 4Ry cRasnd grogk onmaantiphativ iydesdarbon ohain,
produced by a single manufacturer to a particular specification regardless
of feed stibelchsvudifteringfiomatheaverage neroealiabiphatic pydrasasberswax chatn

i dentified by specific. identification for a or nunber or code. Base oil
[ one. or  IeTK{HpY, P TRPTeER ABPUEk SATHOR HHAGIS, MO RAINCA eGP FAB0 R REnt
requirenen i Y
specific eéntgllggrilset%gl%%?(?}ta&rkg?gngp%l}tﬁ,Qﬁlg{‘ga})?b%’?rﬁliéH(lla&gb %?’%ggdc%d(ggﬂ@p‘ r?a‘ﬁr(l:%

requi r emengsalipatid hydoci®bohi sidé digain GFlah dxtsestioaromitaswaribearing g

hydr odewaxed or hydroi sonerized/catal ytic (and/or solvent) dewaxed wax
derived basenstivod(dsgrovpdmviig as plighétinbydiogatharaside chainathe renmiic ¢ndse
many out st andi &%til ubr'_~carf1 Cﬁﬁro erties. Howeve{1 Ehey are known to be highly
par af fi ni cBIOMPRAIRE 8 K OBALISETOPRsG Bt NRE thalengei r havi ng poor
solubility for polar additives used in many high quality, high performance
lubri cati nm2i! WP 53, 799 %eachBscthylend fivike@ @ maAL YOUE point deficapgitsancy
for degradation products or sludges forned in the |ubricant over |ong
servi ce tiofthe gepemldotmul been used to i nprove sol vency and dispersivity
but esters are expensive and have perfornance deficiencies. [42] It has
been di scovered that the pourAﬁchﬁt“ Ir@\r/} efr'rpéFature properties of such

base SLoCIChRRSE 0 b mepeSL AL GTh DRSS Shosk b, oLl can b b proyed, as
sai d base §rto91%{i{§:bx"i‘1§ s Qid et oh{q‘ifé' ﬂ%iéﬂr 'fs}’é\?és‘?ﬁutﬁfi%l‘?ﬁ ?&(5)3@'33“ ed from
Oow pou cylate en

al | cyl at ed” "napht'hat'enes and/ or poi nt" a zene or their

hydr ogenat qfhstifaineg YRI and [(R8) aré hiedepdndeatl ¢ dnnakylehe beag beadinifg bbeutdr esent

nmet hod differs fromthe alkyl at ed napht hal ene pour point depressants

di scl osed fonl@thearbonatoras withthe prokidoahetiatilapsttdnel i@ ardRd) isfCHpenggnesent
i nvention are al kyl] napht hal ene fluids havinpg kinematic viscqsity at 100C

falling i nistaee0 fxabRutor000: ohhe materinl dag amplesulat v eight K YiRRIFrOPbRReY of oC

or less ang, V] 0.t rq?qtpe of 0 to 200. They are flowable |iquids at room
t enper at ur .1{({5@1‘“#)8’ uid al kyl ated napht hal enes used in the present

i nvention have the follow ng general formula: (R,
[023] WO 2004/081157 teaches a lubricant composition based on Fischer-

Tropsch (F-T) derived base oils having a pour point from -15 to -31°C obtained
by a catalytic dewaxing step and containing a pour point depressant additive, and

15 wt% or greater of a Detergent Inhibitor (DI) additive package. Suitable pour



(R, whereinn+ m=1to 8, preferably 1 to 6, nore preferably Ito 5, and
Ris Cl- C30, preferably C-Cu, linear alkyl group, C3-C300 , preferably
C3- C100, r I rably C3-C30 branched al kyl group or such
groups w‘gﬁﬁ%szlz?{g?al nunber of carbons |n (R,,, and (Is)@rmsg(g()g}?oeir%% |y
being at |east 4. [45] Exanples of typi al kyl napht hal enes are nono-,
di-, tri-, tetra-, or penta-C3 al kyl nap thaI ene, C4 al kyl napht hal ene, CS
al kyl napht hal ene, C6 al kyl napht hal ene, C8 al kyl napht hal ene, Cl10 al kyl
napht hal engy; paé, PR ﬁ:tlrﬁlefﬂekﬁhd Behb] 16 al kyl

napht hal e:}g?mCI Iglk{a?:ts él%pﬁt haltgggla etc. 214 m@ggﬁglaekr)% napht hal ene,
C6- C18 mi xsulyaiektydcrykapdst hadleate/fumarathe:opnbmer adters, methacrdateavinybr pent a
C3, ¢4, C5, CB/ C8, C10Q/ C12, Cl4/ Ci16, C18 or m xture thereof alkyl
mononet hyl pyrmlmngmp%ymr or yinytl peetatefurpatats cpolymesq Pieteared amowits

m Xt ures thereof Q_bhe IkyI group with C10
to c300, ¥ }- %%8&%?‘?(3%&5@%%%%@%@% 956 branched al kyl
nono-, di-, tri- , tetra- or penta- Cl-C4 naphthal ene. These branched al kyl
group subsf02u4jit M@WB&BQMe@momnfmﬂ compytising blgndswWfAPI Greup bibno-
di-, tri-, tetra- H& -C4 napht hal ene can al so be used as

i xt ures vitichor Géo‘-m |b@§|% nywk&@nd @H(yrt&t@érfum%andr‘ pepelydusadcarematicky| gr oup
b d t |
T R R T

that is f kyl groups
gare attacﬁsog to t’ e napﬁﬁiﬁi 1gﬁgﬂyé¥goﬂ¥ﬂ%cﬂgﬁi9{ab uaglg %ﬁpﬁlghngph?hargne

ring can adim@adieristiost ures of the above al kyl groups. Sonetines m xed al kyl
groups are advant ageous because they provide nore inprovenent of pour

B kot papht I925n 2SR B ERE64 s FEFatelsaiaimg it Forshe RoaREoUPB AL/ base
O DUt HIGIA BB SRE B SO R ASthts. Pl VAORAY i e ol ky

napht hal enes are” pre Ion ene or ort chain al kyl

napht hal ertsenzete, maphthaety, fugdn, dhlofiﬂém'anﬂﬁabéﬂtﬁh)heﬁanﬂwéﬂ@: eteef i ns,
al cohol s or aIkyIchIorldes of 6 to 24 carbons over acidic catalyst i nduci ng

s srdo3RE USBE DS deeed it dubrean duge A iatisl | g o
met al oxi 6ux{H§taﬁ'E g@{lé&p WC@% 10, éfﬂlcl\ﬁ%&: sfugfngté}‘?aﬁﬁﬁducu on of

al kyl napht nes surt or us e prese I nventi-on are descri bed
in USP 5, Ch’:ll@yﬁﬁ&n ddbityst, tb roddde alldsil%téd é&ﬁm& mﬁﬁﬁiu‘éﬁl ¢xtibiting liigher ences
cited in those patents as well as taught elsewhere in the literature.
Because al\kly¢®ute'dnda1plandéwmtsmmtes v aretdeisefilbed as alsodicingnssinl av t hose
skilled in fhe art as as vvell\&ocumented in the literature such
t echni ques? quesn%{c e ¢ qrﬁ@}tsa‘aﬂg@%gd dPHIAVETS; PEICHMEe napht hal ene or

oo O e SR oG8R s ORI MY AR N GRES AN IR o0 T om

any conve naph ene-"produci ng proce

pet r ochem dephulRITRES SSorfSsi6® lhiBiteRe akti FustSAHIHRrS B aining additives,

Napht hal ene- cont ai ni ng feeds can be made from aronatici zation of suitable
streans avaictisblreodifrens ahé the liker ocess. For exanpl e, aromati zation of

ol efins or paraffins can produce napht hal ene or napht hal ene- cont ai ni ng

component (984 op sk 0B ALNS LSRARBOIIR0AM AL Lokl TRALUMOLe | ght

cycle oil m pe I'nlhg processes con gnl am)unts of
napht hal e%lyﬂﬁhﬁé!e‘f%%ﬂdfﬂpﬁbw zﬁﬁﬁﬁt&fﬂﬂﬁﬁhm@|a¢1@ﬂ edr@fria‘ﬁ%tdahe& | ndeed,
substi tuted hapht hal enes recovered from what ever source, if possessing up
to about tdikplated kaphthalehohavingmn kineussis dascosity atdt()@PCatangmgofromutmut

al kyl napht hal ene for this invention. Furthernore, E’é’l ated napht ah] enes
recover ed 4 Ff/fiekou S bom ¢e dhe prixtwsds fh al‘(?ﬁ??ft?é PIOVER OXHratiodnt

met hod, prg%( 94?12 t hey possess kinematic viscosities, VI, pour point, etc.,
as previ o \7 &t ed. [49] Suitable al kyl at ed napht haI enes are avai | abl e
comercially from ExxonMobi | Chem cal Conpany under the tradenane Synesstic
AN or fronf0&Bhg USRidstld, 24 taadbes trtiletulm afispenific Nierasbikylated naphthalenes

napht hal ene- cor}? aj ni fluids. E‘L rgre l.ously indicate yl at ed
benzene ofaStHBULIC GhAAYIng sx¢et! Covidano Jilyrapidsefyns etma {0 600 ¢S,
VI of 0 to 200 and pour point of OC or |ess, preferably -15C or |less, nore
preferably -25C or less, still nore preferabl y -35C or |ess, nost
preferably -60C or |less are useful for this invention.



In this structure, x = 1to 6, preferably 1 to 5, nore preferably 1 to 4.
When it is nonoal kyl ated benzene, the R can be linear Cl10 to C30 al kyl
group or -§§Q branched al kyl group preferably Cl04 d al kyl
group, nﬁ?gggg% ergbly C15- 050 branched al kyl group. Whgg%ﬁ%?@k§&@p@greater
than 2, one or two of the al kyl group cg?_be smal | alkyl radical of Cl to
Cs al kyl group, preferably Cl-C2 al kyl group. The other al kyl group or
groups can be any conbi nation of |inear Cl10-C30 al kyl group, or branched
C10 and_hi gharumil & 4386 miaikongsstint oPagkAtiRbicHubficaiiioflr aHehftkiateky!
group. These branched | arge al kyl" radical s"can be prepared fromthe

ol i gorrer i zef $pweific npmloyatiylated haphthhle@8s tan B2ndorperated with rhineraboils
al pha-olefins or mxture of these olefins. The total nunber of carbons in

the al kyl andder knewntlubrigatingiofls thameontsovinzbalo metdmpaiethedn kigh axidarene
fluid .b dj to, USP 6,071 864. SP 6,491, 809. EP
0. 165, 534 (ABEEPIY acihs GUtReel Gt F/REKBPLBARbRF RIS MR i e

b : hi ¢ :

ol 1 goner oS ARARRoT LI (et plefitaly tiote S07REY Nefght Rore pRASratly o 7
di mers andyp 5% Byeveightl goners; and (b) arylating the olefin oligoners

W Lh benzene or a short al kyl chai Ink(|Cl- 05 gl Kyl groupzj nono or poly
[ ' . ) 52
R it AL N T A e
catal yst {0, gl 1L AaBhANAeX HaVRld 4'vHcHBly NS (HighatvethidIoHR 88 sBge the
s“gone to conpletion, a |

reaction aromatic conposition contal ning Gne or

nDre ar omey visceSitp MditsbdtwetR 05 emdi I arid 2 flakh poim(€OC » Chaepimisence of
the sane catal yst, to give al kylated aromatic | ube base stocks in high

yield. [5@peh Cymeifdetweere 8t amhb60°K, hisetulaisef symthetic ¢il don Binctiondbut 20
carbon atogs,, In nore preferred enbodi nents, the a-olefin has from about 8
to about 18UidsANgLISAEs. I n especial ly preferred enbodi ments the a-ol efin
has from about 8 to about 14 carbon atomnms. 1054]1n accordance with the

present in || PublivatioANGTUS 20038/ 994s direbliedat®y proeesst for ppdducing
predom nantly olefin dinmer, with sone trinmer or higher oligoners. In

preferred kbbicdnteasesoitsheithloptinmized eandhirsg.f r om about 20 to about 36 carbon
atons, nore preferably from about 20 to about 28 carbon atons. |n another

enbodi Ment jg:qye At [HF&ah 356 Wbl tldddSs 1NiAD RN ol Rofis Fhd 88inthicll

a-ol efins are’oli'gonerize ol 'goners, . !
al kyl at ed M\ig??i%bsi’t&quéé. CPhePRibiiéantb e Préd@iddesy hyd@isbtherdzfionns

starting <-iewaxing of waxy feed using a shape selective intermediate pore size molecular
sieve to produce an intermediate oil isomerate in which the extent of branching
is less than 7 alkyl branches per 100 carbons and solvent dewaxing the inter-
mediate oil isomerate to produce a lube oil wherein the extent of branching is
less than 8 alkyl branches per 100 carbon atoms and less than 20 wt% of the
alkyl branches are at the 2 position, the lube base oil having a pour point of less
than -8 °C, a kinematic viscosity at 100°C of about 3.2 mm?/s or greater, a VI

greater than a Target VT as calculated as follows:

Target VI =22 x In (kinematic viscosity at 100°C)

[032] It is stated that this base oil can be blended with preferably less than 95
wt% of conventional Group I, Group II and Group III base stocks, isomerized

petroleum wax oils, polyalpha olefins, poly internal olefins, diesters, polyol



material are C8 to C30 internal olefins, preferably CIOto C20, nore
preferably Cl2 to C18. [055]The aromatic noiety is benzene or a short
chain (ClyB50@#Yi029r oup) or hydroxy, al koxy, aroxy aIk*h%ﬁkgmsgﬁﬁﬁgylthio
nono or poly sdhstltuted benzene, preferably Cl1-05 al kyl group nono or poly
substituted benzene, nore preferably tolgene, o-, m or p-xylene, ethylene
benzene, di-ethyl benzene, n- or iso-propyl benzene, di-n- or di-isoparopyl
benzene, n-iso or tert-butyl benzene, di- no- or di-iso or di-tert butyl
benzene. &k, ghesphatcsterssalkyhied Brdrhgtecstardomi-pups tefdifalAlkylaedh as
BF3, A10, triflic acid, BCl3, AlBr3, SnCl4, GaCl3, an acid clay catal yst,

or an aci dironmtigkiare jdentifiedxasrgyinéhetdubtieaiits tprodwdsd, frovmr the ralkdation of
Montnorillonite, or, other acidic | ayered, open-structure zeqlites, such as
MOM 22, MawpBEtiss veigh haloalkanescalaehols os Rlefinssia) the peesepce @gﬁilaﬁwﬁrﬂﬂ
activated Yox/ ZrQ2. .kn rtieplarnl referred, enpodi ts catal yst is
BF3 or Alé\gméfeaaﬁé"r‘# c%ﬁ%&‘?&‘t ?éeﬁgr%ﬁaﬁwi‘?s 1nf:EJﬂe quﬁgéiﬁ%n% R’i‘f‘ catal ysts
such as t i F=T8 [ j;unction
N Th & pr o B R B Bt P B e e
present i nwenideimproveddddithassolubidity, i n the art, for exanple water,

al cohols, or esters, or acids. [58] A preferred catalyst is MCM56. MCM 56
is a nenber of the MCM22 group useful in the invention which includes

MCM 22, MJ0335, WERI6462 HBAE9 keavhBs an lippr@zd metheslclor peeparing n Blendad lube. 4,
954, 325. MCM 36 is descrihed in U.S. Pat. . .9, 250,277 an 36 (bound)
is descri beaseigil wrspnﬁiag.atﬁsast@,r@gzg%@yszarﬁﬁ?wsc CFt gwsm-ﬁ[%es Pat .

No. 5, 236, i I ' : . 3 _[59]
The cat al yl%af%%és g @(4;%4l_r%g#a@eg%csgeslt(_ks)cﬁ(g%drrﬂgéélegsoi%}%%lré}kse,)én aglnc’ g%)@%@g a Goup
| VB net al , p b f{iiy @bnyxtatdsCBeted b ifpteytl the YiOR SF1AHR ba¥Boll®fidym PxTde is -

16 - nodified with an oxyanion of a Goup VIB netal, such as an oxyani on of
t ungst en, faciditiess Thenglkybhawmaties, alkyildyotepdreffinsf ort hext@rasupetevBanet al oxi de

with the oxyanion of the Group VIB metal inparts_acid functjonality to the
mat eri al . PUSSCHEIMHANANPBRH Q##@lcﬁb&wt\lxmtta@%emm“mhmﬁa HHFHIGF a
Goup VIB netal .is believed.to.entar,]ntq a o I enl i ction
aht o, "1 n Sytsaleriel FRHAL i B hnt Blibgllio it HOG ARy HRERE <l e
m xture Ofalft?l?ﬁgﬁﬂﬁdlé’né: AIBALLARLP of a1 PRHuckedrdfomaliesl Prdfbrably gRar ately
formed Group” VIB netal "oxi"de or oxyani on. [060] The acidic solid naterials
useful as akghamnystic BratkyldsszehedFisthet-Sropieh. syhttsesiSprotesssa®daontis

5,563, 310. These solid materials conprise an oxide of a Goup.lVB netal,
pr ef er abl yiraetienmilydistilled taproduceineCartdigctiopsadighiarempties fraciorpadad wit h

an oxyani on of..a & VIB netal . .such as an .oxyanion of .tungsten, . such as
t ungst at . 18 lﬁ‘blb‘ir?f Ipcoi’tsflb Rr%ciucg%gagl% ﬁo?\9§lﬂgpi$%& iag%)}\ﬂ&lst %Ki AUXBYES ni on
of the G [ : ' j b I e
nmodi fi cat io[t})llgrez)gff'B 3%12%}8 dl}?/%{ahrrg§ glchglhgg,ﬁ Bartédli (I‘:)‘Llpla{r yl?élgipgg%}%{raﬂo&sglhh a

G oup VI B preidatt fraytion cnyiebdithd gliyhatomativsgst ate, is described in U S. Pat.
No. 5,113,034; in Japanese Kokai Patent Application No. Hei 1

[1989] -288339; and in an article by K Arata and M H no in Proceeding 9th
| nt er nat i of034] Collwy bleaded lutst bdsgilks, arvalesenibet] aplajing txedllemt 349sqosd88) .

According to, these publications, tungstate is inpregnated onto. a preforned
solid zi rc%?q‘élsﬁ‘ﬁlgf}"éile.x PTHP%“’(?ﬁerqrg&Iﬁnge‘Wgh@%ﬂ%%zﬁﬁ“’seﬁ%@‘% inthe

af orenent i i . at j i S at
ol 1 d supepRapebiedir? sRymiehn ThePf i AL nidrBRn MBCRE 4R, SR RGN,

oxi des of gaigcrhtird®isebetBcfor thé blehde TOnfdiRRzadk fbeasénesai d to have the
structure of "a bidentate sulfate ion coordinated to the netal, e.g., Zr.

The article _suggests further that a superacid can al so be, forned en

t ungst at osl033}” teaias qw@fbawamﬁﬁd’ég% Ry peur peings ranging r@&hP%ﬁ@
tungstate dif i (N I t erd : i . gous
structure t heﬁg’ értégr‘gé)m E%Oﬁgggjﬁér%aegl&ggitbgg%{ro ?g?n&dﬁsﬁw&@f]gﬂ@%ﬂ 17 -
zi rconi um pBRr 2iSAC HROSTRBsPRuPEY 1PV AFBe dbtretsePigATidaRtlyhhidtiRnt at e
structure. It is further suggestéd that the tungsten oxide conbines with
zi r coni um undedarablenpbherdforepit ovadtd besugpignHodant séchascahtadyimce if mewvaye
tetragonal phase is forned. [61] Although it is believed that the present
catal ysts may conprise the bidentate structure suggested in the

af orenenti oned article by Arata and H no, the particular structure of the
catalytically active site in the present Goup |IVB netal oxide nodified
with an oxyanion of a Goup VIB netal has not yet been confirnmed, and it is
not intended that this catal yst conponent should be Iimted to any
particular structure. [62] Suitable sources of the Goup |VB netal oxide,
used for preparing the catal yst, include conpounds capabl e of generating

oy oy



- 18 - condensation of ZrOH groups to forma polymeric zirconia species

wi th surface hydroxyl groups which may be referred to as a formof a

hydr at ed ‘%,'Przg hds [63] Suitable sources for the oxyaniph Rbodsldfsfd oup VI B
nmetal, prererably nol ybdenum or tungsten, include, but are no? 'Tmted to,
anmoni um et at ungst ate or net anol ybdat e,gtungsten or nol ybdenum chl ori de,
tungsten or nol ybdenum carbonyl, tungsticC or nolybdic acid and sodi um
tungstate or nolybdate. [64] The ratio of aromatic conpound to a-olefin

ol i gomer s wlﬁg%%hﬂd kS réduRR BB Pelir ot of ' PL BASWIEt0dR/bhse bl BPivayp! eferred
enbodi nents the ratio of aromatic conpound to a-olefin oligorfers™is from
about 0. 1: dtheptlanabtouhlconveifipndhsolveithdedeaxing or databytid déwealkipng] gr a- ol ef i ns
in higher yield than the conventiaonal al kyl benzene fluid synthesjs, where 2
mol es of athepegh an inrgeasedn tbe éntgnsity ehthe by dredewaniagordydraisemesizatinBr wi t h
a catal yst. %&61]5 Reaction tenperatures typically range from about 20 to
100C. [ 6ATOPHEYM&L | cyl benzene fluids used in this invention have good | ow
tenperature properties, including good pour points. Their pour points are
usual | y 0DBESORIPTION POEETEIR BiGBIRFY! net hyl benzene fluid and the one used
in all experinments was prepared according to procedures described in USP

6, 071, 864, [086}r tHigoref I graphiealbt presemtsipoat pomtebf blenddlvids vsf w€®, C10 and
Cl2 linear al pha qlefing, over a pronpted BF3 catalyst to produce a product

whi ch is rakyinaghthalene BuiddANdester; idow pour paindiajisylbgnzengniuiddAdt i on

t enper at ur he pradugt spisolated t [ el ub ase stock w th

Vi sbomet 1 1 A0 KR e iy R ReBPe it Corme VL BrePafbd APed R SRR bl
(>1.5 cS apd, @88 G’I"E‘Ba%t@@lé"(GH?J 6 .)Thistgr ﬂ%d@ﬁ%sﬁh&?x@ﬂ@éﬂ@ct‘éhat this

al kyl benzene unexpectedly reduces t’he pour point of GIL fluids

syner gi st i alkllayed naphitBalene [fhisd aAddhaldwy lpoanpein all3ABEnzeneddad A0y have
US6491809 can al so he used with GIL lube to give simlar benefit. These
types of DEBlaveringthe ppmainbyf Gdiebasgstotky| ati on of benzene e.g.,
allcylation of benzene to give nonoal kyl benzene, followed by further

al kyl at i onpgis P TN O RITkitt RANVAEeIOR t he same reactor or in a separate

reactor. ArkKylrbenzenes neeting the requirenent for this invention can al so

be obt ai ne@3f7] oA iRétod e @isoRREd FbKddReHEENe IR PORRES. gastot IQifids Pr ocesses,
| i near al kyl benzene (LAB) is produced by al kyl ati on of benzene over

al kyl at i on(GBLalubstbasTistoakshmse lokly lor baBrodewased arshydnoisorteziziedicatalytic

det t duction. This deter, LAB ; d h i

by~ pr oduct (05 SPBRb), SR BERUETHeADAECHOCkTath o) Py CUABH RIRE TSR
| kyl | 1. i I ! {

of ton naveprsne UE BN ARG PUERER BERSED:S FhFE Sy dnble b BEb RS

sui tabl e t9t@56%%%fan§ﬁ§/m@aearéhﬁ%% ntHefiRlflkid. ONREA A alkz/ma_rcﬁﬁawnti onal
C20- C24 al kyl benzene fluids, prepared by isonerizing C20-C24 |inear

al pha- ol efsymshetesfluid isqlkyl ridphthaene, sagkbatkyiated naplethadlenblsgntietid flwidm t he
al pha to an internal position and then alkylating benzene with sych C20-C24

l'i near ol eiasskingaptic dsqostyat 1003¢faling inyihierange fione abeyut rAdBm {S\ifes of
fluids h f L i nt i f | se t int.
170 Fur ¢ ot oPOREE 5o Bre iR Mok BbPhe? Frrirs 48 Rbo b i B0l PLhe

al kyl at ed %gmhb | 868 Mol My f’cﬂaﬁ?ﬁﬁzl%‘%nﬂ?z%%'gg%g %hgvcﬁfcgntgo@ie%g

ef fective ur point depressant fluids for GIL ba ocks,

hy dr odewaxgmdferablyy-diS6Csmrtess, zeoveqatfirybliyc-262@drdesss sfill endre pleferably wax
derived base stocks/base oils. Further, it has been found that the

al kyl at ed Baphtardessa@ vascasityyindeein thevaage of ifiara abeul o 800 derefierablpect ed

' tof «oxidati tabil ity of blepds with GIL fluids. Thi
oxt dat 1 ve <t ofiiby 30n st el sBoul EAE 2t o by 1 onger RaoT (ASTM

D2272 met hod) or other oxidation test nethods. Further, it has been found
that the aj0Bg| atWienaphiyrithetie alkyl aromatic fluid is alkyl benzene said alkyl

benzene synthetic fluid has a kinematic viscosity falling in the range from about

1.5 mm?/s to 600 mmz/s, preferably from about 2 mm?/s to about 300 mm?/s,

more preferably about 2 mm?/s to 100 mm?/s, a pour point of 0°C or less,



- 20 - or alkylated benzene fluids can inprove the polarity of the blends
with GIL fluids. This higher polarity of the blend indicates a better
solubilit jtives and ot her polar conponents for i i
servi ce. %ﬁ%&?sﬁqgge&bl end of GIL with these al kyl ated a@%ﬁﬁé‘*"?ﬂ&. hé: can
provi de higher level of finished |ubri cant. performance. [71] The base

st ocks and/or base oils enployed in the present invention include one or
nore of a m xture of base stock(s) and/or base oil(s) derived fromone or
nor e Gas- t grelidrabiyds] SCCTdo) 1e5R nfbredreferasly V2P Cas 1846 5QH NEregHtef@ably -
hydr oi sonmeri zed/ conventi onal cat "(and/of sol vent) dewaxed base stgck(s)
and/ or bas®5% bs ladsr moestpreferablyat60f €l orless, arviseosityfiadets in thenrangé ofind or
non-m neral oil waxy feed stocks such as slack waxes (derived fromthe
sol vent delias #hpusl o209 arefsrably ahpu Qo 800.smere preferably abous &9 to

Fi scher-TrﬁﬂEch feed stocks), natural waxes, and waxy stocks such as gas
oils, waxy el s hydrocracker bottons, waxy raffinate, hydrocrackate,
thermal crackates, foots oil or other mneral, mneral oil, or even

non- pet r ol 39 oiKindaraticedisvasiyy (V1is determirdd s ASBRY DEdST i Rdwg pognteisved
fromcoal |iquefaction or shale oil, |inear or branched hydrocar byl
conpounds dgtermipgadynARIM &Y 87 ofViseenity ndey(Vd) isdaterminedtbyr ABITM il)out 30
or greater 7ad1d m xtures of such base stocks and/or base oils. [72] Base
st ock(s) a%?d/ or base oil (s) derived fromwaxy feeds, which are al so
suitable for-use in this invention, are paraffinic fluids of lubricating
viscosity [#€0]vaaskrsoookmannsie hebréchtingr oib pesdricedsra singlecmian(factirer to

sol vent) dewaxed waxy feedstocks of mneral oil, non-mneral oil,

non- pet r ol @pagticolarsgecifiwation uegardlass gif Agedstgek spursgs mankfacturen’sdecatian or

21 1 25 e sl Pl S B B B BRBLS: BECET
fromcoal (JqUBARPR Qe of PHIRNAL O Babe sBELOMELind the BRHRUIIGI AL of 1

non- m ner ol I, non- pe eum or natural source waxy naterials,

li near or dumapemad réyiranentt a SEaeae Nesiodting oil ploduct spéraficatisierg.of about
20 or greater, preferably about 30 or greater, and m xtures of suc

i somer at e/ Spsetfesengine oblatrbinteoeik,(esy., fimavhed pradectgidrfarmancp 78quiGinentst eri al s
are materials that are derived via one or nore synthesis, conbination,

transf or ”g@g‘igér(ng‘s@{or-ﬁﬁ@ggg@TL)We%Eo%gg{aﬁggp%,g&g@@g&’ﬂ%ﬂkw%& Yr PrOCesSSEes

from gase on-co I'ng ‘conpoun ntarning conpounds
and/ or el ewgitbBoaferiRaM4atA9K6 (abr 86IvENYdRURXed SRaDAEr I PEAsRe, car bon
nonoxi de, water, methane, ethane, ethylene, acetylene, propane, propylene,
propyne, biock(s)/bane gil(@hdefinehin greataraietaithtl ovgdmve troaks oatsthndingase oi | s
are GIL terials of lubricating viscosity that are generglly derived from
hydr ocar boHETICRRYrPIEREFHSS \x9ve§quye%rpi<@@ww@r%é\@bg¥]§?raﬁhatc igrmature

t hensel ves ' r i Pl i ni ; .

e e B A e AR p A 0GR 5 RUE SATRRY UG
stock(s) anghphidlrg@ality! high peredruthnceillibribfing 69 formuRGohsbThey laldoi | 1 ng
range (1) separated/fractionated from synthesized GIL materials such as for
exanpl e, bawipadrisbhtenoy aaddlispdrsampyefior Idggradajientprddacts ar Sludgks Yovmed
processi ng s%gi whi ch involves either or_both of a catalytic dewaxing

process, Of Whricant oyentnggrpicedbres. Esershnyedecenuseddp impsove educed/ | ow

i ed ) N R ¢ e,
Pydr odenans ol by MRS el B SR Bt btery N feepert B Henaxed
synt hesi zefbfilgénQ@és. Waxy hydrocarbons; (3).hydrodewaxed, or

hydr oi soneri zed/ fol |l owed by cat and/or sol vent dewaxed Fi scher-Tropsch

(F-T) mater.i al &i - e., hydrocarbons, waxy hydrocarbons, waxes and possible
anal ogous [94¢hedbbasheenyiiseavesed fhatyhe paunagiag and lowytampesaies Poperies | owed

b d I i ng d c d b .

o oo Fosh USSR DB B BB RS SATSe huse,
devaxed, FsTafecthe ke SiotkWRe dingIe&cy add dis &E,hnaﬂsﬁ cohfiking) inferd/ or
base oil (s) derived from GIL materi al s, “especi gl 'y, "hydr odewaxed, or

hydr oi somesaid balief sibtlobast bif agatrtiewldt alkylated andmatic 8¢lectedefnomenkytatedr waxy
feed preferably F-T material derived base stock(s) and/or base oil(s), are
characterized typically as having kinematic viscosities at 100C of from
about 2 mR/s to about 50 mM®2/s, preferably fromabout 3 m2/s to about 50
m2/s, nore preferably fromabout 3.5 mR/s to about 30 MmR2/s (ASTM D445).
They are further characterized typically as having pour points of about -5C
to about -40C or |lower. (ASTM D97) They are al so characterized typically as
havi ng vi scosity indices of about 80 to 140 or greater (ASTM D2270). [75]
In addition, the GIL base stock(s) and/or base oil(s) are typically highly
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shale oil, or other suitable mneral oil, non-mneral oil,

non- petrol eum or natural source derived waxy nmaterials, |inear or

" branched hydrocarbyl conpounds with carbon nunber of about 20 or
greater, preferably about 30 or greater,_ and m xtures of such

i soner at e/ i sodewaxat e base stock(s) anddr base oil (s). [77] Slack
wax is the wax recovered from any waxy hydrocarbon oil including
synthetic qJ Lk S\YBLQ r
autorefri gce{#égp ?@g‘;}‘ﬁ\%&%&m@&“ﬁgh‘t“?5’5‘3@???8 enp Sﬁhﬁ’f‘%g&g&éﬁem
such as netdnalogeiebyl ketone (MEK), nethyl isobutyl ketone (M BK),

m xtures of MEKIJM BK, m xtures of MEK and tol uene, while

: fri ; . | ed |l (i -
Pyar ocar borld#3Lch THE Avinen BB iSpEERTH bE Brerhl B fiasrlEs AR g™
from synt heflifla@napRitateredsdur poidt dEpiaahtPiischbéd iniedrioy ahaviezer o
or nil sulfur” and/or nitrogen containing conpound. content. Sl ack

wax(es) sealkddtedmaphtielenss ased vi the presept twnnddmarewdlkylraphthalgner fhgds
cont ai ni ng .conpounds. .Such hete onpounds nust,. be renpv by
hydr ot r eat i Y EHECRBHC HPUEE Stk R R Bxnstdry 15 1o 00
hydrodesul frﬂﬁizfsaatn'd%vﬁr%tﬁéu t@)é@“i)@é‘%ﬂ'lésrs%ﬂﬂr\ﬁﬁi;l Re 4o fFP L0300t O

avoi d subsequent pol so g/ deactivation of the hydroisonmerization
catal yst. The9]aréflwabienliqilids haswns tavperatmmed.or base oil and/ or wax

i somer at e base stock and/or base oil is to be understood as enbracing
i ndi vi dual ti ' f A i t
rocoverod {8 Fhe oroL GBI usll 47 0 HESS AR O e

fractions, fafowelg gaferal foimuRs of one or two or nore | ow viscosity
fractions with one, two or nore higher viscosity fractions to produce

a bl end wherein the blend exhibits a farget (&rnematic viscosity.
[80] In the present invention m xtu dr odewaxat e, or
hydr oi sonerate/ cat (or solvent) de e stock(s) and/or base

oil(s), mxtures of the GIL base st0OcK(s) and/or base oil(s), or
m xtures thereof, - 24 - preferab(rc{}/“ m xtures of GIL base stock(s)
and/ or basevhireins) + manl tofsprefarsidydl to maramprefofabiné tbasendRlis C\f 81]

In a preferred epgbodi nent, the L.material, fro ich.the GIL base
L oakley arimopreltatly T Eao Gy 2ihg! BBty G G coR RS pTe o
hyd b iffd
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of perfor in-c I"nat1 on wt tan
i nvent i on imunhbdsrof carttons ampPR)s and @RE, peterabdy bdingrattledt by t he exanpl es
shown herein as illustrations. Antiwear and EP Additives [83]

Internal c ti I i i i ire t - e ce_of

ant i wear aﬂg? gf egg? eEr% S%?@géleaq%&ggg{géﬁeéggw'ilnr?ﬁg'r’ er P%i'o?eg&év?rde
adequat e anfenveds alkydheghithalené ar, 41Rel eapditdend, Gsafiddha}Hilalene, Cg alkyl
specifications for engine oil performance have exhibited a trend for

i mproved artepiatensy opalkyil agphthalere Giolalkydmephialenand atkylaraphtimlene,

addi tives rfarmthi ol e~b duci frigti nd r of al
par ts.  oaran ephle kR crank phPRc Ei AR prlfiiine ki i
addi tives, fixed2ENgnaphMarAeeTLOE mMiked all3Anaphthh 88! ordfeintdnee, di0 tri-
i nternal conbustion engine crankcase oils’is a netal

al kyl t hi ophdetphracepema GipCe Galsi CulGw) §12aCmeCat, Cig or mixture thereof alkyl
di al kyl di t hi ophosphat e i i h rimar | constituent is
e T ORIRERRE ime b, fiafelt otpey Skt p B er Berares |
are of the I fg@n(p ) W& - C
al kyl grougggeg?e?gggﬁg Cz-gdl?ﬂzqaglt ky L%Poupsgkﬁ]@ggmg[&ogﬁg’%y
be strai ghtCxg¥a} branchéd alkghaaphtHdlene DR (g btarghedblky! usmd-,idi-,afigunt s
of fromabout 0.4 to 1.4 wt%o& tgee igtal | uhe oi |l .conposition,
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al t hough nmoFEa-d R8s (oot BRRIERAlE epecionrhedgdiodargup pepsifuted
However, 1 tapfithhftRS of BiinchB® aRGPERIY diBsfifutl hBRSS dRIHS tBR PPRn



[86] A variety of non-phosphorous additives are al so used as anti wear
additives. Sulfirrized olefins are useful as antiwear and EP additi ves.

Sul f ur - caghaihguRgsR! ef i ns can be prepared by sulfurizatgeﬁﬂ%EMMQB&ﬁ S
organi c naterlgls including aliphatic, arylaliphatic or alicyclic olefinic
hydr ocar bons containing fromabout 3 to 30 carbon atons, preferably 3-20
carbon atons. The ol efinic conpounds contain at |east one non-aronmatic
doubl e bond. Such compounds are defined by the forrmul a R3R4AC- CR5GR6 where
each of ? HAERE Mpﬁ? :@Qh :
Preferregaﬁgg?gggpgon rd%?§§F§xgﬁéggﬁgﬁﬁxg?egPEeny q?gg?@g{s. %ﬁg two of
R3-R6 may matetialethest ranelsed alklybegroup carche prapangl fréddoligomatizatidofiat i on
concerning sul furized olefins and their preparation can be found in USP

4, 941, 984. smalplefinse sugheans o Gps alphiad es isermakiodgfingss phhenshe dranchedd
Patent s 2, A3 sep 15 Vit lauglins! 84 (5300 Sens) SBeady i 61 mhOsl

phosphor ot hj | i i t i oxi itive is
i scl osed Moty bbb ot s hedlo W} piRRhaIcAR ool SREaICAMIORE: B te

(bi s(di butydphiialer@ribgroaylalsd Bé neixaires 6F tHeatoveilkylt grotpw Sbnetiidsy bdenum
conpound (oxynol ybdenum di i sopropyl phosphor odi t hi oate sul fide, for exanple)

and a phosmixadoalkykgtonps @dt bdvaritaggaisdpeaushibeyiproeidefrorecixaproveineat
antiwear additives in Iﬂbricants is ﬂgﬁglosed,in,tﬁpﬁﬁ Sgl 678. USP
4,758, 362 Y RYyrguats and lgy temperature flwid pranerties. « They il Axdrogspaiedd

ant i wear . € [ r i -0 an
ot wear ATk EaRY el AP &P fos BiendifiE yitn GO RACRIRBaRE 20
conpl exes sUasutake AKYY naphthaldnedlaky prefeirBi ocarbamate trimer conpl ex

(R=C8-C18 alkyl) are’al so useful antiwear agents. The use or addition of
such mater| - 26 -

| s shoul d pbe kept to mnimmif the object is to
produce | omiél\p demlgtﬁhs@Qkylesﬁp%%efle@wrsfpé?mﬂﬁwjbnlaﬂaflém sis
i ncor por at c rehp ol ir . Ler f glycero
may be userga%ggp( %{%ﬁ \8/\/1({3%}?01';82% sdlﬁﬂo'?aﬂgﬁgﬂ‘gﬁéSuﬁéry?én[ié}g?llog lngl_e?l?ﬁ- ol eat es,
mono- pal m fzhefalans With 81dtis, alcohhs dPAkPRhIGEdLs ofl BRI 24Pk dng ovepbi ned
wi th ot her conpositions that provide antiwear properties. USP 5, 034, 141
di scl oses adidic catalpstiindatingrtypicahFtikdeldCraditst datgdgsts c diypical Friedel-Crafts
(octyl t hi odi xant hogen, for exanple) and a netal _thiophosphate (ZDDP, for
exanpl e) ceialyptsase &A1&k, BlsaH I rzspkitas; amorpimisslompiosibeaies; @cihelayshat use
of a netal_al.kyoxyal kyl xant hate (ni |, et hoxyet hyl xant hate, for exanple)
and a dixd%?ﬂ%dgﬂ%?af ﬁ&&?@%ﬁ ?ﬂﬁfigﬁ¥ﬁ%§en, for exanple) in combination
wi th ZDDP inproves antiwear properties. Each of the aforenmentioned patents
i's incorpoj0dfed MMethods yr thefproductéon of alkylreaphthadenes suitable forafserin elk
antiwear additives include phosphorus and sul fur conpounds such as zinc

)sph | {
di t hi ophospygseEdnyeiiIasy atg deseribediin Hodeh 0385630 USHod B 8 S43dmUSP
phosphor od; § hj es, | ybdenum di t hi ocar hanmat e nd var,i oys
b ganomol ybishneasrdRed PREtERoett et FLADRE pplrEes YRl aunhy o
di ner capt ofifdvihere$h WOliRTanfe! BREAMRLARPILN FRARAARARRe syAtheL gk t he
i ke, alicycliégf a%%%és,aéﬁgoﬁgls, estgrs, %?%ﬁs, t??%§§@§?2§?§“ m des and
the |ike carawadlbkndenus ehbseSkilled iltitel areas wayl d3cbeaing vdlndecunaentedtin e about
0.01 to 6 wt% preferably about 0.01 to 4 wt% ZDDP-|ike conpounds provide
linited hylifesgbereosichdeclutanpowill nohbe dpahen addresseddweréincant |y bel ow t hat
exhi bited by conpounds di sclosed and clainmed in this patent and can
t heref ore fpage! i1y QQﬁﬁql Il &k  sH Al , kept at a
m ni mal cJ?@e trafio téﬁﬁgngﬁﬁg?éogE% Egﬁpgﬁkﬁ?kﬁ%aﬁgiﬁ ornul ati ons.
Ant i oxi daniaphtlid)&ids chntbeodérivasd frofreamy doiventionablaspihalkdagprdduciag of base
oi |l s during service. Such degradation may result in deposits on netal
surf aces, RmRecssris@mmesroleumypetrogdiensicaliprocesy oncaal Proegss risaurasadieeann t he
| ubri cant. skilled. in.th rt kpows i de variety of oxidation
b b or NREnalipe-Gowiting feelt e BEiadp BP A ia DSt SUBPIG s i
Lubri cant tys i 204, . , 4 _and
5, 084, 197%t%§&5§}§%ﬁfeé, ﬁéglc %cﬁs Tv@ﬂiB gﬁéslt SF? ncor c}fgh%@g;%{gaﬁgﬁ&%%ﬁ%éﬁﬁgfei n
in its entpareffihs canPtbdilsehaphthaleneor daphthaléid-csittaining eomponban@E4-These
phenol i ¢ antioxi dants nmay be ashless (netal-free) phenolic compounds or
neutral or basic metal salts of certain phenolic conpounds. Typical
phenol i ¢ anti oxi dant conpounds .are the hi ndered phenolics which are the
ones which contain a sterically hindered hydroxyl group, and these include
t hose derivatives of dihydroxy aryl compounds in which the hydroxyl groups
are in the o- or p-position to each other. Typical phenolic antioxidants
include the hindered phenols substituted with C6+ al kyl groups and the
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-28 - RBRORIGN where R8 is an aliphatic, aromatic or substituted
aromatic group, RO is an aromatic or a substituted aromatic group,
“and Rl is H alkyl, aryl or Rl | S(0)xRl 2 where R' is an al kyl ene,

al kenyl ene, or aral kyl ene group, RI2 is hi gher al kyl group, or an
al kenyl, aryl, or alkaryl group, and x”ﬂg‘o, 1 or 2. The aliphatic
group R8 may contain from1 to about 20 carbon atons, and preferably

contains fr ran Igm@ : +1 1L is a
sat ur at ed aﬁ%ﬁgﬁu[gsgg%@pl%%‘gﬁ gﬁ'agﬁl, ggﬁﬂﬁgﬁg% !egl?lgsrg?’glnati c or
subst i t ut edpeafodetah refiiging PpScessuscontain sigaifidane agoon ofapphthakentused
ring aromatic group such as naphthyl. Aromatic groups R8 and RO may

|
be joi ned twdet maphthadenssor gaphipaless derivatives. Indepd, yyhstigeed

aromatic anmin nti oxi dant av, | substdtuent. aroups,.of. at
ot hbootnaptanis PR R e soRREe oS BB Rl e
hexyl , heptafky] @ebots caRYeMised a5 dawl eeatbrial @8 PeSRIce Al IRSphalBR@Fdrahis
groups wll not contain nore than about 14 carbon atons. The general

types of aninmentam i Foxihkamose, adkaflated inaphtablepeesenvencd fpms mhatavsr source
i ncl ude di phenyl amj nes, .phenyl. napht hyl am nes, phenot.hi azi nes,

| i dodi ben s EOSRAING GRHSCH i A RIS GOk rOYIAeY HRYasHesuo or
nor e ar omaty; i : I ht. eROl2 I, 1 tioxidants
can al so bek]ﬁg@gglgggﬁﬁigﬁ ’a\fl(’)gxa%dﬂeé “of’ a:‘%’%t%}lgg'ar%&%%ﬂanti oxi dant s
useful in the Er esent. invention include: p,p' -dioctyldi phenyl am ne;

t-octyl pheriff9hl pharieiiaaHolasd ﬁaphtbﬁl@g% ar§|ﬁpfﬁ%ﬂ§ﬁ KOmpeRaHY fromd
p-octyl phefﬁ@%&@ﬁi‘éﬂpﬁi‘é@é %ﬂ'ﬂiﬁgﬁtéﬂ%ﬂ]th%%z;degfﬂélé%grn@géf%l z-}xﬂlho%'l?&ﬁ and

alkali or a I ne ear ereof re-useful™ _
ant i oxi dantKing h803triés ohd&Tthe hadenhe BIN-Lake daphithsisael chittalnig ifludds, ng
oil conpositions is oil-soluble copper conpounds. Any oil-soluble

Examples of MSH « arerenppay diErSusHkped ebetnico B8 hSinichifisture by
thio- or diithQiRBSIBPILFRPCASI .S ePBEY cSaVI 8f 0fto 080 BRA bl piat Bf 0°C or

(naturally occurring or synthetic). Qther suitable copper salts - 29
- include depperefdiably dd8Chardatsemore ptederahbt €57 Cpindenst sidl] mamel

acetyl acet onates., Basj eutral, o i dji opper Cu(l nd, or
Q1) "ol dHCHERly oo G br oSty or el e CE B e i ARcS ar o
know to be jpakftignul arly useful. [97] Preferred antioxidants include
hi nder ed phenols, arylam nes. These anti oxi dants may be used
individually by type or in conbinati opFsjth one another. Such
additives may be used in an anount ARX0.01 to 5 wt% preferably
about 0.01 to 1.5 W% nore preferak ero to less than 1.5 wt %
nost preferably zero. Detergents [9 tergents are comonly used
in lubricating conpositions. A typical detergent is an anionic
material th@tthBeRuRtURS, 2=100%, pheferably 1o Bhehde éﬁ@ireh_lw 12b 4 Phen it is
nol ecul e and a smal | er ani oni ¢ or ol eophobi ¢ hydrophilic portion of
t he nol eculreondlkylatsiddreneens, ithe Bmaofbetlﬁ‘@adgﬁeﬁogéntalkjé groyn omd Byo-Csgo

O G G B Bt )
typically 303153(5}6 ralBealil g%ufr.rl) meh gﬁ@tZﬁég-%%tgfﬂhaﬁ@, e bP ko 6P eais n

a substantial’l y stochionetric are - described a
neutral saldlkylaggrdupaseba stnatlaikasdicaloi@y to TBNkybgromp aprefedblyyC ASTM
D2896) of fromO to . Many cqnpositions are overbased, containing
| ar ge armurﬁléyicgfoapon%{olsptm§8<ﬁrga?un Qr FOHPEEADHINY € F}?ﬁ‘oar??é‘k’S@'ss

f t al i de: of . axi| i th
aci di ¢ gas (G0oh W1 ol P hrabe LR CRnEhich¥l 0F o Con BOARE, ™ 10 20
neutral, mrefeyally € basgtranchedaighl yrovyermizsetrancBdd Clrgd hlkiysradicals

desirable for at |east sonme detergent to be overbased. Overbased
det er gent s 94814 piepared fome thecoligamernigationtar @olysmeriration 45Cx 20 internal




resulting detergent is an overbased detergent that will typically have a
TBN of about 150 or higher, often about 250 to 450 or nore. Preferably, the
over basi j s sodium cal cium or magnesium A m ergents
of dlffeﬁ?nga@g%ﬂﬁgn be used in the present invention. HFS?B%?M%Pg g%red
detergents include the alkali or alkaling earth netal salts of sulfonates,
phenat es, carboxyl ates, phosphates, and salicylates. [0102] Sul fonates may
be prepared fromsulfonic acids that are typically obtained by sul fonation
of al kyl s4hphd-Bl&thstorpitife H Heo€ BITRIS THYGAGRINING SP@MPORSIn el ude

t hose obtained by al kyl ati ng benzene, toluene, xylene, naphthal ene,

bi phenyl aiklyl MSrtutmlts)gmlgade&brﬂéEﬂO\taﬂmesPr(eﬁdﬂeﬂ aikghbemz&,nedmms cambaene,
and chl oronapht hal ene, for _exanpl e) he al k Iatlngﬂygfnts |caIIy have

about 3 tdDWDal@ér%iéﬂr(ﬁtl&ﬁ%USﬁéOgllk&:ﬁ“ﬂrgtﬁpf #21.80 Pc941|6§$ Rhtai n about

9 to about 80 carbon or nore carbon atons, nore typically fromabout 16 to
60 carbon [@‘SQ]“3 Ih Qéé@haﬁé@mﬁhng)réé&"t h&@hftl%natﬁél aﬁ@l@ﬂeﬁ%eﬁk@ﬁélf‘st s, op cit
di scl oses nunber of overbased salts of varigus sulfonic acids which
are usef ulpraﬁerdblyqrrgpmted tynihednethedscontsrising Ithebstlepsaof s. The book entitled
"Lubricant Additives", C. V. Small heer and_R K. Smth, published by the
Lezi us- Hi 1@} Coligamenizpg|onspr r@ﬁr%alphg@hﬁn%?rmmt%mayol@ﬁ@é tofern glefimber of
over based quon%%es t hat ar usef ul i di spersant s/ detergents. [0104]
fu

Al kal i ne € FF% AR AGESM ??' HEITHERS: AR class of detergent. These

det er gent | I i et oxide
(a0 ca( 3y 2, BIKTREIESIFRELEOMCE B BRRRE oh aRRbR kYR €68
phenol or aﬂktylf p¥ ehotlokor! pdlgrsabstituset bénzehl yiglduhs alkydated deakémd ght
chain or branc d Cl C30 al kyl groups, preferably, C4-C20. Exanples of
sui t abl e predwtts i ncl ude i sobutyl phenol, 2-ethyl hexyl phenol, nonyl phenol,
dodecyl phenol, and the like. It should be noted that starting al kyl phenol s
may cont ai re *

independerFgPstfgrgﬁ¥enﬁgf#§%?1 ?gﬁ%ke§QH§&h%&§Eﬁéﬁq§% E%lngégg?alkylpheno
i's used, tprensued tata ste@b pf dormyaritly okefial difter Aydghadsligsthersknown in
the art. These nethods include heating a m xture of alkyl phenol and

sul furi zi rfgnegydhetreaction hal gonetaeempletiony hh argmati¢ tomppaitiofecordainings

sul fur dichloride, and the |ike é@?nd t hen reqhﬁl t he sul furized pheno
with an al9%TEOERIOMAHS SAMBAYRds saepyed vaf Fes‘gF&Qén%qs’E’a d%(ﬁ’l"fi“&eacu ds
are al so g I

pr epar ed §§q§§§a€éﬁgﬁg§ ﬁp ﬁ@:ﬁﬁfﬁg%ﬁgéﬁﬁg%lhﬁﬁ%ﬁ<9ﬁ§§%§ﬁgﬁgﬂ§%r oxyllc
acid and renDV|ngmfree mater fromthe reaction product. These conpounds may

be over bad@83} o pn prrfered wmluubmeabs, TIBr\qucéefém haSJﬁtom getnta«bonaa@ cartym

car boxyl | dsEpql POSE prtege eagtodmenion e D FBRGaL Rarh aP¥ S (AP Ioat cs.
One usef ul

hydrlcj)z;enuat g?néﬂo!ri%gggl %%&Bél%gﬁgt@nghﬁ Omgg ”E;{L:%OS ?Mbon a I%H(ﬁlrtl%l S an

i nt eger frembdut P4 4arbonthtdiss an al kaline earth netal. Preferred R groups
are al kyl chains of at least Cl1, preferably C13 or greater. R may be
optlonally ith s tituents that do not interfere with the

tuted ,w
det er gent 'l Qggﬁnc ‘? Bﬁcorf@?’i‘%e Wl‘tg‘ftEFé’B?%?nt Un{eation ORggh BYTE KOS A¢ um  Mor e

b pr epar SHE PCHARE OSSRl ity ShRac e ¥ bigher, °° ™

addi ti onalglj rgaltn mfaﬂecﬁmtbbaﬁhént@fthé BRFM &ipetdiaRdPom Hufebab sal ts of
t he hydrocarbyl -substituted salicylic acids may be prepared by double

deconposi tabont 36 carbost atbmsamore prefepablzrframnlabent 26 te hbawgt 28icarboar al cohol .
- 32 - [0107 hkall e earth netal phosphates are al.so usa%:as detergents.
[0108] Det?Pgent’ apgthepemb NHONE Y dReLs ipterpabeleias o lienasel¥saRt d or

conplex d of two
! o RSO oL B ?%g%ﬁéﬁ%%ﬁé B B Sy OF B RBERAES 5 b1
for exanplagkylhfH0Rith Iaheﬁrsﬁfaﬁ@ ddﬁ!ﬁ]%lﬁﬁf‘t’ﬁhé prdferded stefral Blere@h@ig cal ci um
sul fonat es, ‘cal cium salicyl ates, magnesi um phenates, magnesi um sulTonates,

nagne5|un1sallcylates and ot her rel ated conmponents (including borated
detergents). Typically, the total detergent concentration is about 0.0l to
about 6.0 wt% preferably, about 0.1 to 0.4 wm%



D spersant [0110] During engine operation, oil-insoluble oxidation
byproducts are produced. Dispersants help keep these byproducts in

sol ution, PQH&/HE%M shing their deposition on netal Suﬁ)k%‘ﬁ%ﬁoos%ﬁﬁ@rsam S
may be as‘ﬁ ess or ash-forming in nature. Preferably, the dispersant is

ashl ess. So call ed ashl ess di spersants _gise or ganic materials that form
substantially no ash upon conbustion. For exanple, non-netal -containing or
borated netal -free dispersants are consi dered ashless. In contrast,

met al - cont patdrid afeC8Me I G iMémal SkeHhs2PRfErabsy 11636 @mmn@&rﬁw?érhag-
[0111] Suitable dispersants typically contain’ a polar group attached to a
rel ativel yCh2 ghGh8l. ecul ar wei ght hydrocarbon chain. The pol ar group
typically contains at |east one elenment of nitrogen, oxygen, or phosphorus.

Typi cal hy ar ' ntaitn 50 to 400 rhon ons. 112

Cheni cal I'ywsﬁinng{%s%gﬁggﬁtrﬁgml nl%eq,zl’?BF Q&aesﬂ’l%?e%aé% ?‘;h'ér?%aﬁl@,g@hﬂ Bhat es,
sul furi zedy Rt fkoxP Arbgy! ; n@rpm, t 1 peﬁ% S,

t hi ocar bana)'rﬂe}g, y?lpho(s))gg orrggyggf}ﬁglé?’l ves: hﬁ%gﬁ?ﬁocﬁléﬁ?éhﬁégﬁﬁ o asIsls’of

di sper santsreferablyn€,-alslatkwll groop imoo depolyadubgtituted bpnzael ynqre paefeesblpy t he
- 33 - reaction of a long chain substituted al kenyl succinic conpound,

usual |y a tolushe putBdospowilene etirioae berzeng dhe@yﬁbﬁgms Bx 9T BO-PPyhni no
conmpound. ,The | ong chain .group constituting th eophilic ttion of the
ol boul o WiEAnEfrErE QoRbBiBpT i Beienicndsh of frlhERRBensend B s Rbut y1 ene
group. Na”d’i-i@émli-?ért%htgil"ﬂeﬁ type of dispersant are well known commercially
and in the literature. errpFary' U. S. patents describing such dispersants

are 3,172,892: 3,2145 707; 3,219,666; 3,316, 177; 3,341,542, 3,444, 170;
3. 454, 607: (036541 Thexatalystsmsedinclade a1 eyis acal gaglysysuchnas BFaaMCi3s. Ot her

t f i hed J n, U S. Patent 036, 003; . 3, 200,.107,

57554, 025 e PR BT A RS SuC Gty ancnsid sTeGualyRt ot 2 psidiy peonce,

3, 697, 574; fop eXamptc! Zeolite Beta, A9y, Mdrlnfif2MchtdefiBnfle, o Sthdr 8alic
layered, open-structure zeolites, such as MCM-22, MCM-56 or solid superacids,

such as sulfated zirconia, and activated Wo,/ZrO,. In particularly preferred

embodiments, the catalyst is BF; or AICl; or their promoted versions.

[0S7] It is known that catalysts such as those described herein are
advantageously employed in conjunction with a promoter. Suitable promoters
for use with the catalysts in the present invention include those known in the art,

for example water, alcohols, or esters, or acids.

[058] A preferred catalyst is MCM-56. MCM756 is a member of the MCM-
22 group useful in the invention which includes MCM-22, MCM-36, MCM-49
and MCM-56. MCM-22 is described in U.S. Pat. No. 4, 954, 325. MCM-36 is
described in U.S. Pat. No. 5,250,277 and MCM-36 (bound) is described in U.S.
Pat. No. 5,292,698. MCM-49 is described in U.S. Pat. No. 5,236, 575 and
MCM-56 is described in U.S. Pat. No. 5,362,697.

[0S9]  The catalysts as mixed metal oxide super acids comprise an oxide of a

Group IVB metal, preferably zirconia or titania. The Group IVB metal oxide is



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 exanple,

i n Eur opegp Jaieie2Appl i cation No. 471 071, to which reperRiRReMsissogRrde for
this purpose. [0113] Hydrocarbyl -substituted succinic acid conmpounds are

popul ar dispersants. In particular, sucgighimnmde, succinate esters, or
succi nate ester am des prepared by the reaction of a
hydr ocar bon-substituted succinic acid conpound preferably having at | east

50 carbon mbdifked Wwithhim dyydindeRrobaGroupsVIB Hastil, siéh 8s ah okeasibn@fe
equi val ent of an al kyl ene am ne are parti cul arfy useful . [0114] .
Succi ni m desgsten, Sunhmsdtupgstate Thermiedidiation afdhe Gronp By Baestal aixidewith

S T R RN T T
TEPA Con P ch BTSSRI, s VRASSTLBIO SRR P <

3, 322, 670; mand ish&dicd 6. endertiito 8F Acrualehémtad tntBaictiofGvhith OitfariAdvertt 0115]

Succinate esters are fornmed by the condensation reaction between al kenyl
succi ni ¢ gbyitlescesompaokitibn ovith mare apalityothan aMimple nekiuve of aeparateyy - 34 -
dependi ng on the_al cohal or f0| used., For exanmple, the condensation

|
product offormed Gy IVI3 segta @Xiégmiéﬁﬂd@ﬂaﬁéemfﬁi%@m?d Gopup V1B usef ul

di sper sant . 011 Succinate ester am des are fornmed by condensati on
reaction brg{:%igﬁlcge}%e?%xané ‘ci ni ¢ anhydrides and al kanol am nes. For

exanpl e, suitable al kanol am nes include ethoxyl ated pol yal |l cyl pol yam nes,

pr opoxyl agggogol wekaeh&e'séqm.ﬂséﬁapgm%%wa%' %%ﬁygfg%anﬁ@seﬁﬁeﬁgﬁé‘%at.

pol yet hyl ol yam nes. e exanp I'S propoxy exane I"'enedi am ne.

Repr esent atoy.&, k& 5BY aad#, $6 3,800 Théke 4o dAm4RbiafOEomptifd dd bxidico®! ecul ar
wei ght of the al kenyl succinic anhydrides used in the precedi ng paragraphs

wi | I typi darqup N3 geetbbtprefenaldy Cirpodioni@niar Aidheabooup VB doetaboxiae ibe
T S SR Rt o SRS iaon I Covoe
eoter o BB et ghe ool AR SABS BB
product. the oxyanion of the Group VIB metal imparts acid functionality to the material.

The modification of a Group IVB metal oxide, particularly, zirconia, with a

Group VIB metal oxyanion, particularly tungstate, is described in U.S. Pat. No.

5,113,034, in Japanese Kokai Patent Application No. Hei 1 [1989]-288339; and

in an article by K. Arata and M. Hino in Proceeding 9th International Congress

on Catalysis, Volume 4, pages 1727-1735 (1988). According to these

publications, tungstate is impregnated onto a preformed solid zirconia material.

This chemical interaction is discussed in the aforementioned article by K. Arata

and M. Hino which also suggests that solid superacids are formed when sulfates

are reacted with hydroxides or oxides of certain metals, e.g., Zr. These

superacids are said to have the structure of a bidentate sulfate ion coordinated to

the metal, e.g., Zr. The article suggests further that a superacid can also be

formed when tungstates are reacted with hydroxides or oxides of Zr. The

resulting tungstate modified zirconia materials are theorized to have an

analogous structure to the aforementioned superacids comprising sulfate and



[0118] Manni ch base dispersants are made fromthe reaction of al kyl phenol s,
f or mal dehyde, and am nes. See USP 4, 767,551, which is incorporated herein
by refer r ss aids and catal ysts, such as oleic } fonic
aci ds, cgﬁﬁgpgénggﬁpart of the reaction m xture. Nblecurg?hagﬁﬁﬁ?éﬂ%f t he
al kyl phenol s range from 800 to 2, 500. Rﬁggesentative exanpl es are shown in
U S. Patents 3,697,574; 3,703,536; 3,704,308; 3,751, 365; 3,756, 953;

3,798, 165; and 3,803,039. [0119] Typical high nolecular weight aliphatic
aci d nodi fj; “ﬁﬁﬂn. [ Is hdiel ntion can be
pr epar ed firl;a;ﬁ I gh%fggtﬁ&i%?gﬁpgﬁ% s?dggteaft%tsé “ﬁ%@%%?om ics or
HN(R) 2 gr astirotwnet Biinifoghéresupigested . that-thdJungdtéd 8Ridefcomipines wath Airgdnium

mol ecul ar wei ght al kyl -substituted hydroxyaromati c conmpounds are

pol ypr opy| pridaepmpeungdstn greskesuneracidsites abthedimg Aheiatragenal phasetsse

pol yal kyl phenol.s can be obtained by the al kylation, in the presence of an
al kyl ati nglO«f®€4i yst, such as BF3, of phenol with high mol ecul ar wei ght

pol ypr opyl ene, pol ybutyl ene, and ot her pol yal kyl ene conpounds to give al kyl

substitue nt z. [ ' e .600-100, 000
nmol ecul ar n[\t@ilght :,3[] W\]’ %ﬁ%@%‘f‘%ﬁ’?%ﬁ@}‘g%@ S?%Hfb &i ‘g"ﬁgr“?eea& ants are
al kyl ene poidynt@afe fefotuly dupeeBRllil tROhFEMEhABReP AHIAETHY KratdhhE Hino,
representative organi c compounds containing at |east ohe HN(R)2 group

sui t abl e fthe pasticilar sthectpreepfthatdatalyti€al Whactivahsiteoimdhe paesemt Groop d¥s ar e
wel I known and incl ude, the nono-and di-am no al kanes and their substituted
anal ogs, engtal oxidgmadifird with an exyamen of aiGroupaY Bhmstel kasamntves been g |

phenyl ene di aii ne, di,an no. naphthal.enes. heterocyclic I Nes,,. &.d.

For phol | nesorgyfpitah afd 33 iy ARAACE Al B she Y ol b I B ditsd, 1 ai ne,
mel am ne r%*}?d : i d anal ogs. [0122] Exanpl es of al kyl ene

pol yam deat?gaa tarﬁlgﬁgégéfrg%té%gt hyl enedi am ne, diethylene triam ne,
triethylene tetraam ne, tetraethyl ene pentaam ne, pentaethyl ene hexam ne,
hexaet hyl ejpg2jepiSaabiesouredy gtheybRup IV anethnexidecased! foy peparii@ntheni ne,
nonaet hyl ene decam ne, and decaet hyl ene undecam ne and m xture of such

am nes hawatalysf, inadyde cempounds capable o ganénating suclh exideigy sunheaspol yani nes,
in the fornul % H2 (ngHﬁ)G" 1-1, nentioned before, .Zjs afdi.val ent et hyl ene
and n i s 10%xshieridgs, ehloridss yiliatis, PEYRILIakes, effr RATHEWE NP IF RN

pol yam nestit%Hﬁﬂn.aﬁIMx?@%sl A rﬁgiaﬁ‘sem%gdalfd be uEéc{ asopﬁe%hfs%'r 0 g&&&%ﬁ?y' ene
tri-, tetra-, penta- "and hexXdam nes are al'so suitabl e reactants. "The

al kyl ene PRk YGBURIV R hR:talsesaliby. Fhiniples df Bich AkokRRstiholnde fziohih a-and

di hal o al kanes, such as dichloro al Kanes. Thus the al kyl ene pol yam nes

obt ai ned fpropoxide aneaitanbm efprapoxidel Thedeeountesarfrbiraupd VB metad oxideyol es
of dichloroalkanes .- 36 - having 2 to 6 carbon, atons the ch| orines on
di fferent RAIHBBIEYAECOBA, MABY £oram Kw%@n})@ygi%l% lfeea%rzg*gr!)s,. of mclzejeﬁh dehyde

reactants eful in.gh [ ration. of the.ni. r usef ul
nothie e PbrEedarndedlds boh lipiahioh B S fleoPs RN e
(al so as pREabeeAtR! coaeti®e dohRe BT thAgstaRC Theledprisdna Y dalté@ irconia,
(}3- hydroxybut yral dehyde). Formal dehyde or a fornmal dehyde-yi el di ng react ant
i s preferrigdnteh0é®4qd thuhiaie andtgtialsweshprising direohiven atdrhe ssvalesthe linkod
additives are well known to one skilled in the art; see, for _ exanple, USP
Nos. 3, 275038her Freggumsitoms, \ia brigiging gxysa a9y, 3, QAr-Eh4rafitherogs, 197.
[ 0125] Pref erred .di sper sglnt s i ncl uge bor at ed w o bprat.ed succi ni m des,
comprising available surfacé hydroxy groups. When hydrated Zirconia 1s
impregnated with a suitable source of tungstate under sufficient conditions, these
available surface hydroxyl groups are believed to react with the source of
tungstate to form an acidic catalyst. As suggested in the article by K. Arata and
M. Hino, precalcination of Zr(OH), at a temperature of from about 100°C to
about 400°C results in a species which interacts more favorably with tungstate

upon impregnation therewith. This precalcination is believed to result in the



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

and/ or m xtures of nono- and bis-succinimdes, wherein the hydrocar byl
succinim i ipved from a hydrocarbyl ene group such j tyl ene
havi ng a 2%@/1??%)?“ about 500 to about 5000 or a m xturg’egél%g@é@mw

hydr ocar byl ene groups. O her prefer red_qhs_per sants include succinic

aci d-esters and am des, al kyl phenol pol yam ne-coupl ed Manni ch adducts, their
capped derivatives, and other related conponents. Such additives may be
used in anoRdeRdHtioR ofFHOH dodps & Riimd gmﬁﬁ@ﬁ@ﬁa_ewa%e@%s With sfaeemt %
Suppl enent al Pour Poi nt Depressants [0126] Conventi onal “pour poi nt

depr essanthydfekgleronpswhach mayeberdferrédto aspformend)a hmlrated zmbdadh.t o t he
conpositions of the present invention if desired. These pour point
depressant may be added to |ubricating conpositions_of the present

i nvent i on [063] owSnitabls seur¢esfor therpeyamion of the (o ilBemetali prefirablyf | ow or
can be poure Exanpl es of, sujtabl] e, pour point. depressants include

pol ynet hac{P9\dY$’PE§9meﬂWa&%tﬁpa%@depbﬁyﬁﬁﬁfp%}lr%%&ﬁb&?&fé‘ﬂ&&l‘?on products of
hal opar af fj [ ' e , and
o e rhEpS T EPe R RIS TRRHAES o KIIYDJGRIMERIGAIS (BBAAFES,
ally! vi n}fhogr‘bﬂ@flﬁm ¢4Pbomds tu sﬁé@r%&{b&ic@cﬁd 4A8 sodiuk? turffi@ite &r 387, 501;
2,655, 479; 2,666, 746; 2,721,877; 2.721,878; and 3, 250, 715 descri be useful
pour poi ntmdbpdesant s and/ or the preparation thereof Such additives may be
used in an anmount of about 0.00 to 5 wt% preferably about 0.01 to 1.5 wt%
Corrosion Inhibitors {,0127] Corrosion inhibitors are used to_reduce the

degr adat i dR68F ndihgirptie of arematis spmposnd to goplehiatoligamens paefegahly dsit i ng oi |

cxanpl e, GRmghouBd5; 67 SBSLET it Bt ereaba ShRe AR Bl P VEL ray

be used | TefhafTRUHnAindaBOHbIdPaE Bt Hori aBLe! ahly shosti £101 to 1.5

wt % Seal Conpatiblﬂflty Addi t1ves conpatibility agents help to
swel | elastoneric seals by causing a chem cal reaction in the fluid or

physi cal qoespe Thetrethetdsptevige anduicdaidle oseifing abaghdiiylieldythagend s f or
lubricating oils include organic phosphates, aromatic esters, aromatic
hydr ocar baesyertoralsalkylbenytdnenilyid synthesisawdiere drmelesrafloeplefmrandomne/ but enyl
succini ¢ anhydride. Such additjves nmay be used.in an anpunt of about 0.01
Lo 3 wt % PPk BTGP Qnghare gnix eyl 9getiRY MitbbralSh s [ 0129]
Anti -foam agents may advantageously be added to | ubricant conpositions.
These ageroe6] et Kedcﬁb@té_rﬁ?éfﬁtﬁr@@t}qﬁcﬂl}aifdrtgeff?@fiﬁaboﬁt koeenesc@nd organic
pol yners are typical anti-foam agents. For exanple, polysiloxanes, such as
silicon oi[D63] pdhedikyEbbyierei flodameed i this devemnionflese gooddemt i es.
Anti-foam agents are commercially avail abl e and nmay be used in conventional
m nor anoupmPeEtBIgPIIPEries: aludiagigoodaous pointss TheMmpRurpains;arasual 1y the
? Egﬂnt)_ (if F}gﬁgﬂ}eﬁp@ d(grtlle:gse.sACp%e elrpeecfjali(§/l rlnee Syltbrg:%ger%e Gid gr?& thaengneolflste r}nl €ss

all experiments was prepared according to procedures described in USP

6,071,864, starting from the oligomerization of a mixture of Cg, C;o and Cy;

linear alpha olefins, over a promoted BFj; catalyst to produce a product which is

reacted with toluene over the same catalyst at same reaction temperature. The

product was isolated to yield a lube base stock with viscometrics and pour point

meeting the requirement for this invention (>1.5 ¢S and less than 0°C pour

point). It has been discovered that this alkylbenzene unexpectedly reduces the

pour point of GTL fluids synergistically.



- 38 - Inhibitors and Antirust Additives [0130]Antirust additives (or
corrosion inhibitors) are additives that protect |ubricated netal surfaces
agai nst GRgnhesH Rkt ack by water or other contam nants. phﬁs%s}é@{ob@ty of
these are commerclally available; they are referred to in amann in
Lubricants and Rel ated Products, op cit.g[0131]One type of antirust
additive is a polar conpound that wets the netal surface preferentially,
protecting it with a filmof oil. Another type of antirust additive absorbs
water by if068] pO%@Hiaﬂ%lb&nidﬁee(DO@B?ﬁs dBsRibeddAIS6491 809 dandls@BE Yistde Oi |
touches the netal surface. Yet another type of antirust additive chemcally
adher es t ovith&Helube toogivesimder bemefit: rHest itypessafrD ABecarEhe pptpased by
suitabl e additives include zinc dithigphosphafes, netal  phenol ates, basic
metal sul frépeated alkylatign et berzeas ¢ anphkadation ehbenrene tg give@enBe used in an

anount of t 0.01.t0 5 % eferably a .01 ¢t .5 wt % riction
voa T ers aRADEaserer fofowed by sythEL i Boer B Mls Molp-4ify hsfedieindbel ot ' oo,
alter the L& : LCt i bri cant
A Ler e AR TR 1% SBAA RACRl:. HRYINBENLIELRL B R |
friction rfedtdsisventionl dabrdlse by obgsinéd fiom aidnyndesargegeatkslbenzenet her such

agents that change the ability of base oils, fornulated |ubricant
conposi t i gresesses.f Imthepoprocesses tinean akithenzene HeABdés pradusad byf friction

of a lubricated surface may be effectively used in conmbination wth the
base of I s GFRlBR OCERTs e AR HRBOR Ca St e ampnS TRHI AR 58L&  oq.
Friction i1 f fel fir At d r articularly
advant ageggg«I %h%%%&ﬂ%%t#%\g\np ['(ﬂﬁici’fl@ﬁbai;ﬁeik glﬁfegé’%n% é‘ éggieﬁg%s%pagssc?t i ons of

thi s i nvergro@icessonts h&dviepby-predisct FB¢amlCiviiitsh d@itain-datadsnifl- conpounds
or materials as well as ashless conpounds or materials, or mxtures thereof
Met al - contadkylbanzednei and highratkiylberzeneswy oligometizededlaylateal benzene ndthesd i gand
conpl exes ere.the netals may include al kali, alkali.ne rth, or,

transiti omvfghgﬁa%né&f?e@w RROPSTHSS REeiing tHg dEsPRpTih of Sais ihMlioRay al so
have -39 - h St hes.p Tr htion netals may include My, Sb,
Sn, Fe, Oindf%,g\ksgﬁ%lgﬁﬁgﬁé{.&ﬂ@agzg bné%g?%ﬁdéﬁ%de hydr ocar byl derivative of
al cohol's, polyols, glycerols, partial ester glycerols, thiols,

car boxy| at[ggg] carbasmss, th%@o?n%ﬁﬁ@fﬁ’lt(‘?z%‘czq'aﬂlg‘lﬁéﬁie@é%i%; prRpasanst es,

t hi ophosphat es, dithi ophosphates, am des, i'mdes, am nes, thiazoles,

t hi adi azolissmerzinigi GgeCadinedr ajhaeslefins resudlieg in treoreatthrgempohbof thiel ecul ar
functional groups containing effective amounts of 0, N, S, or P,

i ndi vi dualdoubls berd Eembihraalpba to pn ipigral esition ansl bentadkylirHge bsppoimds can
ol S oL ot o RO USE ETE 8, gl Bl Rl 7O
Mb ' i ] - 64; USP
0. 145, 7ov: TIPS S T RRe A BT s e ordf Toeidae i aOuES” L

6, 734, 150;poifgP 6, 730, 638; USP 6, 689, 725; USP 6, 569, 820; WD 99/ 66013; WO
99/ 47629; WD 98/26030. [0133] Ashless friction nodifiers may have al so

R Lt RNy A e
gl yceri de%%h%ﬂﬁdgﬁ%ﬂ@ﬁé MF‘BIkg/ﬁ%cd #BfzddeddskiBed Qﬁbg ?ﬂ:r AYPR By & | ction

nodi fiers I nc ydr ocar groups contarl ni ng ective anounts of O,

N, S, or Rourpdintidépedssyntofluide fopFINBasexstocks, Aad hydrsddveaxedosti fi ers that
may be particularly effective include, for exanple, salts (both
ash- cont aihyidnejsemerizedricatdy tie (angdien sxégqntb)tlevvaxggw drgivedadhasg al cohol s,

commar ab| Sackstss DUST Eediendt Re hiern famsCtnat B B Bie pananalshe e
esters. UAEIRR00NY bRl carBb idieuh K Becta Sir?@ga;vébrﬂéﬁt G3dbbd y O gani c

acids, fatty am nes, uri ze atty aci e used as sultable

friction redbifityesSthe[BMdrdy witheh UL fheids.e Thigdkidatvebtabilitgtinprovedehi ers nmay
range fromabout 0.01 wt%to 10-15 wt% or nore, often wth a preferred

range of aBolbe denmonatnaedby longer RBOJe@ $'EM D22 73fmetbodhdenthercont ai ni ng
materials st orien degeribed L terns of M6 Bl CONpERt AL A lene



range from about 10 ppmto 3000 ppmor nore, and often with a preferred
range of about 20-2000 ppm and in sonme instances a nore preferred range of
about 30-W80QyspR Moz Friction nodifiers of all types nmay BerHssshsabpps or in
m xtures wth the materials of this invention. Oten mxtures of two or
nore friction nodifiers, or mxtures of Hjriction nodifier(s) with alternate
surface active material (s), are also deSirable. Cobasestocks [0135]
Cobasest ocks include natural oil, synthetic oils, and other unconventi onal

oi I s and rapdikylated haizent frnds EdiLinpdveltRe Pé_ﬁﬁ‘ity dfehé BRéds Math Ged, or

rerefined (the latter is also known as reclaimed or reprocessed oil).
Unr ef i ned fbaids. dihés higbsepolarity o€ thalbleadtihgichtesra Betieatsalublilitysyfddditives or
unconventional  source and used without further puri Ei cation. These_ i ncl ude

for exanplad9therpelar compangnls fermed dugingraihseruicsy (T, Biscbland A G Th | s

i st 1 at 1B e 2tk bl FERRic 3 T Py Seah PRI o on

process. Rgpjipaft Rirfein@@esi m lar to the oils discussed for unrefined oils
except refined oils are subjected to one or nore purification or
transformation steps to inprove at |east one |lubricating oil property. One
skilled i l07hE adiheibase am@ﬁ and{grihgseaily employed it thepresent imygitionmat i on

D oces e bR ARl RO ARGk nr ble SHEER) Bng AR By Pkl o
per col at | Qfhe dABRIGARS A quitk{TATIEY ifteRis, A% dlY Y AYdiYdeRlaRgd, &fer of I ned

oils are obtal ned by processes ‘anal’ogous td refined oils, but use an oil

t hat has HUgeitoiomeredicynusstiondl @4BandG@ssbeent) dewaxéd basd stoek@) ¥ndiog br oad
categories of base oil stocks devel oped and defined by the Anerican

Pet r ol eumhase wils geaivedbrorpamgture hwiagror vy fopde,. mimerakand eonen-mineral oil

gui delines for

| ubr i t Lls. & | t ock | 1
i scosi ty el BRRE SHMR S deByed dETa it SNeRt SV ErnERdn about
0.03% sul f : 9 : . = - t ock
sul gl S8R0 AOTA SAE RURS. TS QUPFle io )R StoCks

general |y have a Viscosity | ndex out contain

| ess t han waxesguad waxyaleeks sucl3ogldil] warg foeledydeodracikerdoteingl to about
90% saturates. Goup IIl stock generally has a viscosity index greater than

about 120 wsaxy radfinatenby drssackade; thernaacackatesahoots oil asgthsunfinerabnd gr eat er

t han about 90% saturates. Goup .|V includes, polyal phaolefins (PAQ. Goup V
base st ocKBINCHAIAILATEER nongestiolpum oifdetived: ey o a§15|s.u|c s A

summari ze rii f . [ 1S , se Stock
Proper t | anRelAR SR ol i 2ol liadiEfon ot ShAEME Tmed B brlon i ®. %, 25506
and > 80 afydrocakBfl &drpunds with carbon numbers of about 20 or greater, preferably

about 30 or greater, and mixtures of such base stocks and/or base oils.

[072] Base stock(s) and/or base oil(s) derived from waxy feeds, which are also
suitable for use in this invention, are paraffinic fluids of lubricating viscosity
derived from hydrodewaxed, or hydroisomerized/cat (and/or solvent) dewaxed
waxy feedstocks of mineral oil, non-mineral oil, non-petroleum, or natural
source origin, e.g., feedstocks such as one or more of gas oils, slack wax, waxy
fuels hydrocracker bottoms, hydrocarbon raffinates, natural waxes, |
hyrocrackates, thermal crackates, foots oil, wax from coal liquefaction or from
shale oil, or other suitable mineral o0il, non-mineral oil, non-petroleum, or natural

source derived waxy materials, linear or branched hydrocarbyl compounds with



L. 90% and _. 0.03%and L. 80 and < 120 Goup IIl L 90% and 0.03% and L 120
G oup 1V Pol yal phaol efins (PAO Goup V All other base oil stocks not

i ncl uded ‘gpgﬁszﬂgﬁlzls (I [, 1Il, or D [0137] Natural oi IP?E&[{’%(Z‘@E@&‘O@@ mal

oils, veg castor oil and lard oil, for exanp m ner al
oils. Aninmal and vegetable oils possessing favorable thermal oxidative
stability can be used. O the natural oils, mneral oils are preferred.
Mneral oils vary widely as to their crude source, for exanple, as to

uhet her NG fuBer bt iBbG: 2018PBIARE BrefBlably) X56LtARY &f icBid:: ARpht heni c.

G ls derived om coal or shale @re al$o useful 1 nthe Present I nvention.

Nat ur al oirhixtues Yofaush isané¢ratd/isedowhka base stock(s)tandl/or Busedikks). on and
purification, for exanple, their distillation range and whether they are

straight r 9?? i g{: u@ﬁ?@%%@ tefi5d thit ars 8%%99& v?ei%ﬁ@ﬁ{‘/ ﬁgjre E?%%%Lis

Synt heti ¢ "0i ocarbon orl's as we as non oCa oils.

Synt het i ¢ Qinhising@6n, Reartbfoimiior, redtridi Qir&RConHBE Hegtadati6iideabnstAithiveat i on
(for exanple, polynerization, oligomerization, condensation, alkylation,

acyl at i on,pre¢essys frehegasaous earkimscontabiisg compoundseiydrogersicaptaaningol ecul ar
species are built, up (i.e., synthesize i nto terials consisting of

| ar ger, mSOBRBIMIS S0 I‘QEWFQ & Eﬂ%@&@%ﬁ’l‘?@t ydregen, Gagben, d0Xidkir ocar bon
oi s such 0 ize =42 - 4Nt er ri ol ef |

(pol ybut yi Aredr SIS Bt e st DI kb fer Bl dBRieenes 5.
Fot her i ngfmpyléne,tmgyﬁe L\Rah&,BUtFlenrs dddMnyEes, OGTRGRe WO s Mapbr Fl ui ds”
2'd Edition, ed. L. R Rudnick and R L. Shubkin, published by Marcel

Dekker | ndase Nil¥ard @99, nmater3dls -0 hibricatingpyikeosity thabateygeneealbyodativedr s,
et hyl ene-o| efi.n copol yners, ethy| ene-butene copol ynmer (see: WO

2003/ 0765550mhysrecasbans, Jae exaphleowvaxy syribgsizgenhydrogqasbonsy that|ass .
Pol yal ph fin (PAO. 0il b tock i |v. used t het i
nyt ocar pAREERRvEEReTd Frons Sinel Shssats SafiM ORAiBE CoRPURES G0, c14

ol ef i ne OlhyRlk i di-En A ConifbUnE aldrlcT&flentSa ftbditodtd! ROTE thsd50: 122

stock(s) and/or base oil(s) include oils boiling in the lube oil boiling range (1)
separated/fractionated from synthesized GTL materials such as for example, by
distillation and subsequently subjected to a final wax processing step which
involves either or both of a catalytic dewaxing process, or a solvent dewaxing
process, to produce lube oils of reduced/low pour point; (2) synthesized wax
isomerates, comprising, for example, hydrodewaxed, or
hydroisomerized/followed by cat and/or solvent dewaxed synthesized wax or
waxy hydrocarbons; (3) hydrodewaxed, or hydroisomerized/followed by cat
and/or solvent dewaxed Fischer-Tropsch (F-T) material (i.e., hydrocarbons,

- waxy hydrocarbons, waxes and possible analogous oxygenates); preferably
hydrodewaxed, or hydroisomerized/followed by cat and/or solvent dewaxing
dewaxed F-T waxy hydrocarbons, or hydrodewaxed or
hydroisomerized/followed by cat (or solvent) dewaxing dewaxed, F-T waxes, or

mixtures thereof.

[074] GTL base stock(s) and/or base oil(s) derived from GTL materials,

especially, hydrodewaxed, or hydroisomerized/followed by cat and/or solvent



101391 The nunber average nol ecul ar wei ghts of the PAO s, which are known
materials and generally avail able on a najor commercial scale from

suppl i er xori Mobi | Chem cal Conpany, Chevron ot hers,
typicall ;‘V@gﬁ@/??%)%xabout 250 to about 3000, or higher, Pg'ﬁﬂﬁ%@gogﬂﬁ%y be
made in viscosities up to about 100 mm2/s (100C), or higher. In addition,
hi gher viscosity PAOs are commercially™available, and may be nmade in
viscosities up to about 3000 mMm2/s (100C), or higher. The PAO s are

typically Jéw?{ed%@&'x of vJa?(gfl’SEd' Prefet bty FOT efiaterial & Gy %&%&a&% or

pol yners or ol igoners of ha-ol efins which include, but are not imted
to, about Haietodl(pate cKazactatipbdiofptalhy asshavingtkingmélic viscabities aCll 60°C
al phaol efins, such as 1-gctene, 1-decene, 1-dodecene and the |]ke, being

pr ef er r ed.offiiemmbene 2mam’ fsdioyebioyh 481 18RY 155 pegferably {rom abeutchmmysly- | - decene
and poly- 1-d ceng, and m xtur ther eof m %ed ol.efig-deriyed

pol yol ef i _ouf_gﬁé(}@r/,s, moxe &Fﬁng?’gﬁ}Sfpr{P@ﬁgPﬁgge‘PPhZ‘ ﬁoﬁmapéﬂﬁ’e Sof about
Cl4 to C1 j I i [RAYZ :centabl y
ow vol at (T I BASRGThEY BICHrERrCRNAIRERR dicaR s HadhlL s RBRENIC oy
the PAO s dbant b Qicalssitna0eCorlioweRr CASTM DII7) aTRéy aff als b eharaetdrized
olefins, with mnor anounts of the higher oligoners, having a viscosity
range of diypieally a5 hayingviscesifysindicesad aboud 820 1R0Origraatds (ABTMe

conveni enlt'éi ,gr(gfle by the polynerization of an al pha-olefin in the presence
of a poly ? ion catalyst such as the Friedel Crafts catal ysts including,
for exanple, alumnumtrichloride, boron trifluoride or conplexes of boron
trifluorid@78] t hImadéitionatheoGdlLsbasecttods(s pandlopbasepoit(spard typicabiyt anol ,
carboxylic .acjds or_ esters such as etr?ﬁll acetate or ethyl propionate. For

exanpl e t Highbytpasatfinie {eP@Kesntuiatesgrand may coptpinmiytires 032 291 may be
conveni entlﬁ yse herﬁi n. %rr}‘(;lz.de Cri ght ons of l?Aqés%nt. esi s arg found in
the fol | odPRECD PR ANGIMPABCYFRPArg g N£ORAbIRaUGY WITHIOD-CYEHC 931,
4,367, 352:isdpdh Brk5 STkt maph i , &5k B) et ifGACHET, The
dinmers of the Cl4 to Cl18 olefins are described i'n USP’4,218,330. [0141]

Q her usefadmisinationd vari¢swithahe icaplyn aadte¢mpkratudesusede Fuethes) GTTobaseas ed
oil or esters of phosghorus containing acids may also be utilized. For
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I
for exanpl'e r nono- and poly-carb Ic e reo acidic acid

esters, nfyafulation dfabwsidfirdseigated ashOind pleosphaficd(1ew SAH) prddrictf
tetraethyl ene glycol, for exanple). [0143] Esters conprise a useful base

stock. Additive sol venc andd/se | conpatibility characteristjcs may_ be
Secur e o076 u@é;eo?toégﬁséf@ ga%asggﬁ&)@eayfser oA Wt

- <44 - Vi ids. E
of "he 1 orRpBRSoL USe AP ISinyeEh o5 afk pAiR g e e SEFRAEIHIVE a6 e
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acid, maleic acid, aZelalc acid, beric acid, sebacic acid,” fumaric acid,
adi pi ¢ aciwiaxy feedbteicks af ninettat®il, nonimineealayil, honapdtydlecoml, onnatueal d, al kenyl
mal onic acid, etc., wth a variety of alcohols such as but%ql al cohol , hexyl
al cohol , FOHERPriging eigol feedstaeks surkian ong eomere obgas oibpsdadk WasxWaxy es of
t hese typ f ters, include dibutyl,adi e, di(2-ethyl hexyl) sebacate,
di - n- hexy%F@r?&?‘i?‘é’?cﬁrg%‘%‘tﬁmﬂﬁ’%ﬁa@% F?@iﬁ‘é‘é‘?sy nbfi gl WEES, o1 i Sodocy|
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[0144] Particularly useful synthetic estérs are those or partial
esters which are obtained by reacting one or nore pol yhydric al cohol s
(preferably the hindered polyols such as the neopentyl polyols e.g.
neopentyl glycol, trinethylol ethane, 2-nethyl-2-propyl-1, 3-propanediol,
trimethylol propane, pentaerythritol and dipentaerythritol) w th al kanoic
acids containing at | east about 4 carbon atons (preferably C5 to C30 acids
such as saturated straight chain fatty acids including caprylic acid,
capric acid, lauric acid, nyristic acid, palmtic acid, stearic acid,

1 1




[0149] Ot her useful fluids of lubricating viscosity include
non- conventional or unconventional base stocks that have been processed,

pref er ablyoGaisayihcal Iy, or synthesized to provide hi g?s?g{&?%ﬁﬁ@

| ubrication c ar act eristics. Typical Additive Amunts

lubricating oil conpositions contain ong,or rmore of the additives discussed
above, the additive(s) are blended into t‘ihe conposition in an anpunt
sufficient for it to performits intended function. Typical anmounts of such

addi tives ghaR{ o, éﬂbth@ﬁsﬂfeﬁﬁ@ﬂ{méﬁ‘i’%ﬂt hQH-rﬁ‘irn%raSl'H?l"”ﬁohfbe-[ﬁhél%nlopﬁﬁt‘ﬁ%l

[0151] Note t hat’ many of the additives are shipped fromthe manufacturer
and used wouhceaderévddawaxy matetialsf lihedreordiranctmddvieydrotarblyh eompounidsivithn.
Accordi ngly, the weight amounts in the table below, as well as other
armount s nﬁﬂb@h@%bﬁrpﬁﬁbomez@ or greatersprsferably akout X ergreatesrandii rect ed to
t he amobunt_0of acti t he np orti.on of the

ve r edi t hat sol,ye
i ngr edi entr?lxq"f?é %56}011 ﬁ%}%%ﬁf‘glsﬁéFW{;\% aﬁ%é@& gﬂ rﬂ&s Ok ght of t he
| ubricati n&70| I rT‘EOSI tion. -46 - TABLE 1 Typical Amounts of Various

Lubri cant [B77] OoSrb‘@ avaxsis the ymurego Apl[cldcfmnmne' weaxy hydefoatbosppd oxi mat e wt %
(pretert ed) L SEACTARALS, O100, 013 B Sper a0t 0 200 18 Kif
longi t5)|0t grloafﬁ)%eﬁ(?g%ﬁ% ﬁe&%&iné’\e‘%lvp\qpﬁé\bgﬁgg%}nﬁgyg hihed SRR &R AR hs Pour
methyl ethyl ketone (MEK), methyl isobutyl ketone (MIBK), mixtures of
MEK/MIBK, mixtures of MEK and toluene, while autorefrigerative dewaxing
employs pressurized, liquefied low boiling hydrocarbons such as propane or

butane.

[078] Slack wax(es) secured from synthetic waxy oils such as F-T waxy oil
will usually have zero or nil sulfur and/or nitrogen containing compound
content. Slack wax(es) secured from petroleum oils, may contain sulfur and
nitrogen containing compounds. Such heteroatom compounds must be removed
by hydrotreating (and not hydrocracking), as for example by hydrodesulfuri-
zation (HDS) and hydrodenitrogenation (HDN) so as to avoid subsequent

poisoning/deactivation of the hydroisomerization catalyst.

[079] The term GTL base stock and/or base oil and/or wax isomerate base
stock and/or base oil is to be understood as embracing individual fractions of
such materials of wide viscosity range as recovered in the production process,
mixtures of two or more of such fractions, as well as mixtures of one or two or
more low viscosity fractions with one, two or more higher viscosity fractions to

produce a blend wherein the blend exhibits a target kinematic viscosity.

[080] In the present invention mixtures of hydrodewaxate, or
hydroisomerate/cat (or solvent) dewaxate base stock(s) and/or base oil(s),

mixtures of the GTL base stock(s) and/or base 0il(s), or mixtures thereof,



Poi nt Depressant Anti-foam Agent 0. 001-30. 001-0. 15 Co- basest ock0-900-50 Base
O | Bal anceBal ance EXAMPLES [0152] In the Exanples, the fluid properties
wer e mnmea ding to standard ASTM net hods: (a) Ki i [\SEOSity
at 40C aﬁ‘gb%g%%a?%ric& (nm2/s) by ASTM 445 method. | n t???@%@"?’,"g‘g’ f1uid
viscosities are the to their 100C viscosities unless specified differently.
(b) Pour point by ASTM D97 net hod or eqdi'val ent automated nethod. (c)
Aniline point by ASTM D611 nethod. (d) Rotary Bonb Oxidation of Turbine QG

ne p . @) R _
o1 1 sampl AT R S TOTL g SRy g A, AR Sphatufb e D o

and | ead rpiredf thettmisexildation stability was neasured by the percent of
viscosity increase, change of total acid nunber, sludge rating and anount

f lead | (1) Th | stapility test d d hy. ti |1
amount of BBH) Satprerebamedprnhadimen, heiGl Crodenet diomonkchinn ifer © oo
t t : Ak kd .ed by th t
of vi scositye SiesKiABG R RiIrIEE PR PR IR B Y T 6 O
vol atil e qgRecHBbns, waxy’hydioeafbans[Waxp! kyl at ed napht hal enes enpl oyed in

the foll ow'ng exanples are described bel ow. ANS was prepared by reacting
napht hal ene with a 1- hexadeceng olefin over a USY catal yst according to

met hod ded@82bedThe typse andzpsediticanf pertosmanep addigivey usedhint ¢omgbH@HRNNal ene
ith 1-tet . . cat al yt.i t .of trifl | f oni
hei 0. The it i e R Rl b Aot el SR P Ao e €

descri bed J - A ith the oligonerization of a m xture
Oéxggjggi%lgx i&héﬁe‘in as Hﬂu&fa{eiglln‘é‘ 9

of C8, C1 near al pha o ns over a pronoted BF3 catalyst to
produce a product which is further reacted wth toluene (nethyl benzene)
over the wear and EP Additives sane reaction. tenperature as the olefin

ol i goneri zation._ The E)rod ct .was isolated to yjeld a Itgbe base stock fluid
with vi scd®88} cIntemmal sombuptiom enging lubricating, Pl TEMre RS PECSCACE XY wit h t he

Propertl s, iwdhr whd/dl e REFRASuATED) 2 RS 3 SPEL 0DrbOide Bhsre”- TABLE

antiwear protection for the engine. Increasingly specifications for engine oil

performance have exhibited a trend for improved antiwear properties of the oil.
Antiwear and extreme EP additives perform this role by reducing friction and

wear of metal parts.

[084] While there are many different 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')Y(OR?)], where R' and R? are C;-C,5 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.

[085] However, it is found that the phosphorus from these additives has a

deleterious effect on the catalyst in catalytic converters and also on oxygen
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sensors in automobiles. One way to minimize this effect is to replace some or all

of the ZDDP with phosphorus-free antiwear additives.

[086] 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 or various organic materials
including aliphatic, arylaliphatic or alicyclic olefinic hydrocarbons containing
from about 3 to 30 carbon atoms, preferably 3-20 carbon atoms. The olefinic
compounds contain at least one non-aromatic double bond. Such compounds are
defined by the formula

R’R'C=CR’R’
where each of R*-R® are indépendently 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 concern-

ing sulfurized olefins and their preparation can be found in USP 4,941,984,

[087] The use of polysulfides of thiophosphorus acids and thiophosphorus
acid esters as lubricanf additives is disclosed in U.S. Patents 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 USP 3,770,854. Use
of alkylthiocarbamoyl compounds (bis(dibutyl)thiocarbamoyl, for example) 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 USP 4,501,678. USP 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 USP 5,693,598.
Thiocarbamate/molybdenum complexes such as moly-sulfur alkyl dithio-
carbamate trimer complex (R=Cg-C,3 alkyl) are also useful antiwear agents. The

use or addition of such materials should be kept to a minimum if the object is to



-39 Al kyl methyl benzene 5.73 37.9 73 <-60 C12 Al kyl benzene 1.5 4.2 <-60
EXAMPLE 1 [0154] Various base stocks were used for blending with the al kyl

napht hal i in the exanpl es and these base stock I ed
bel ow i n?@r%&(lgszg?sﬁ%n wi th various anmounts of the allcyl 39@@%@3@?@2# ene
fluid AN5S showi ng the effect on pour pqi%t_ (reported in C. TABLE 2 W%
AN5

produce low SAP formulations. Each of the aforementioned patents is

incorporated by reference herein in its entirety.

[088] Esters of glycerol may be used as antiwear agents. For example, mono-,

di-, and tri-oleates, mono-palmitates and mono-myristates may be used.

[089] 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. USP 5,034,142 discloses
that use of a metal alkyoxyalkylxanthate (nickel ethoxyethylxanthate, for
example) and a dixanthogen (diethoxyethyl dixanthogen, for example) in
combination with ZDDP improves antiwear properties. Each of the afore-

mentioned patents is incorporated herein by reference in its entirety.

[090] 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.

Antioxidants
[091] Antioxidants retard the oxidative degradation of base oils during

service. Such degradation may result in deposits on metal surfaces, the presence



0 520 60 100 Goup I -21 -27 -29 -32 -39 Goup IIl - 25 -26 -28 - 32 - 39

WO 2008/121302 PCT/US2008/004009

-27 -

of sludge, or a viscosity increase in the lubricant. One skilled in the art knows a
wide variety of oxidation inhibitors that are useful in lubricating oil composi-
tions. See, Klamann in Lubricants and Related Products, op cite, and U.S.
Patents 4,798,684 and 5,084,197, for example, each of which is incorporated by

reference herein in its entirety.

[092] 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 phenolics which are the ones which contain a
sterically hindered hydroxyl group, and these include those derivatives of
dihydroxy aryl compounds in which the hydroxyl groups are in the o- or
p-position to each other. Typical phenolic antioxidants include the hindered
phenols substituted with Cg+ 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-heptyl phenol; 2,6-di-t-butyl-4-dodecyl phenol; 2-methyl-6-t-butyl-4-
heptyl phenol; and 2-methyl-6-t-butyl-4-dodecyl phenol. Other useful hindered
mono-phenolic antioxidants may include for example hindered 2,6-di-alkyl;
phenolic proprionic ester derivatives. Bis-phenolic antioxidants may also be
advantageously used in combination with the instant invention. Examples of
ortho-coupled phenols include: 2,2’-bis(4-heptyl-6-t-butyl-phenol); 2,2°-bis(4-
octyl-6-t-butyl-phenol); and 2,2’-bis(4-dodecyl-6-t-butyl-phenol). Para-coupled
bisphenols include for example 4,4'-bis(2,6-di-t-butyl phenol) and 4,4'-
methylene-bis(2,6-di-t-butyl phenol).

[093] Non-phenolic oxidation inhibitors which may be used include aromatic
amine antioxidants and these may be used either as such or in combination with
phenolics. Typical examples of non-phenolic antioxidants include: alkylated

and non-alkylated aromatic amines such as aromatic monoamines of the formula



GIL-6 -21 -27 -36 - 42 - 39 PAO-6 -58 -58 -50 - 47 - 39 - 48 - [0155] As
I's shown, when the allcyl ated napht hal ene (AN5) was bl ended with APl G oup

| or Go I stock, there is no synergistic inpr e pour
poi nt . V\hL\? ébésﬁlg?%gur poi nt of such bl ends were decr easgg?@z@sg%&%t of

the decrease is never below the pour poibgt of the AN base stock. Wen
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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.

[094] 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, imidodibenzyls and diphenyl phenylene diamines. Mixtures of
two or more aromatic amines are also useful. Polymeric amine antioxidants can
also be used. Particular examples of aromatic amine antioxidants useful in the
present invention include: p,p’-dioctyldiphenylamine; t-octylphenyl-alpha-
naphthylamine; phenyl-alphanaphthylamine; and p-octylphenyl-alpha-
naphthylamine.

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

also are useful antioxidants.

[096] 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 dihydrocarby! thio- or dithio-phosphates and copper salts of

carboxylic acid (naturally occurring or synthetic). Other suitable copper salts
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include copper dithiacarbamates, sulphonates, phenates, and acetylacetonates.
Basic, neutral, or acidic copper Cu(I) and or Cu(II) salts derived from alkenyl

succinic acids or anhydrides are know to be particularly useful.

[097] Preferred antioxidants include hindered phenols, arylamines. These
antioxidants may be used individually by type or in combination with one
another. Such additives may be used in an amount of about 0.01 to 5 wt%,
preferably about 0.01 to 1.5 wt%, more preferably zero to less than 1.5 wt%,

most preferably zero.

Detergents
[098] 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 anionic or oleophobic 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, phosphorous acid, phenol, or

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

[099] 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
ASTM D2896) of from 0 to 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.

[0100] 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



4.76 Kv 40C, ¢S 29.76 29.34 28.86 27.77 28.16 VI 141 143 134 105 64 Pour
Point, C -21 -27 -36
WO 2008/121302 PCT/US2008/004009

-30-

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.

[0101] Preferred detergents include the alkali or alkaline earth metal salts of

sulfonates, phenates, carboxylates, phosphates, and salicylates.

[0102] Sulfonates may be prepared from sulfonic acids that are typically
obtained by sulfonation of alkyl substituted aromatic hydrocarbons. Hydro-
carbon examples include those obtained by alkylating benzene, toluene, xylene,
naphthalene, biphenyl and their halogenated derivatives (chlorobenzene,
chlorotoluene, and chloronaphthalene, for example). The alkylating agents
typically have about 3 to 70 carbon atoms. The alkaryl sulfonates typically
contain about 9 to about 80 carbon or more carbon atoms, more typically from

about 16 to 60 carbon atoms.

[0103] Klamann in Lubricants and Related Products, op cit discloses a number
of overbased metal salts of various sulfonic acids which are useful as detergents
and dispersants in lubricants. The book entitled “Lubricant Additives”, C. V.
Smallheer and R. K. Smith, published by the Lezius-Hiles Co. of Cleveland,
Ohio (1967), similarly discloses a number of overbased sulfonates that are useful

as dispersants/detergents.

[0104] Alkaline earth phenates are another useful class of detergent. These
detergents can be made by reacting alkaline earth metal hydroxide or oxide
(Ca0, Ca(OH),, BaO, Ba(OH),, MgO, Mg(OH),, for example) with an alkyl
phenol or sulfurized alkylphenol. Useful alkyl groups include straight chain or
branched C;-C;y alkyl groups, preferably, C4-Cp. 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
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alky!l 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, sulfur halides such
as sulfur dichloride, and the like) and then reacting the sulfurized phenol with an

alkaline earth metal base.

[0105] 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

o)
/\ /I(l—o M
n(R)_\ ]
\OH 2

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

is calcium.

[0106] Hydrocarbyl-substituted salicylic acids may be prepared from phenols
by the Kolbe reaction. See USP 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.
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[0107]) Alkaline earth metal phosphates are also used as detergents.

[0108] 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 USP 6,034,039 for

example.

[0109] 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
[0110] During engine operation, oil-insoluble oxidation byproducts are

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

combustion.

[0111] 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.

[0112] 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
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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 U.S. patents describing such dispersants are 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. Patents 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.

[0113] Hydrocarbyl-substituted succinic acid compounds are popular
dispersants. In particular, succinimide, succinate esters, or succinate ester
amides prepared by the reaction of a hydrocarbon-substituted succinic acid
compound preferably having at least 50 carbon atoms in the hydrocarbon

substituent, with at least one equivalent of an alkylene amine are particularly
useful.

[0114] Succinimides are formed by the condensation reaction between alkenyl
succinic anhydrides and amines. Molar ratios can vary depending on the poly-
amine. 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.
Patents 3,087,936; 3,172,892; 3,219,666; 3,272,746; 3,322,670; and 3,652,616,
3,948,800; and Canada Pat. No. 1,094,044.

[0115] Succinate esters are formed by the condensation reaction between

alkenyl succinic anhydrides and alcohols or polyols. Molar ratios can vary
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depending on the alcohol or polyol used. For example, the condensation product

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

[0116] Succinate ester amides are formed by condensation reaction between
alkeny! 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 USP 4,426,305.

[0117] 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.

[0118] Mannich base dispersants are made from the reaction of alkylphenols,
formaldehyde, and amines. See USP 4,767,551, which is incorporated herein by
reference. Process aids and catalysts, such as oleic acid and sulfonic acids, can
also be part of the reaction mixture. Molecular weights of the alkylphenols
range from 800 to 2,500. Representative examples are shown in U.S. Patents
3,697,574; 3,703,536; 3,704,308; 3,751,365; 3,756,953; 3,798,165; and
3,803,039.

[0119] 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.
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[0120] 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 BF3, 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.

[0121] Examples of HN(R), group-containing reactants are alkylene poly-
amines, principally polyethylene polyamines. Other representative organic
compounds containing at least one HN(R), group suitable for use in the prepara-
tion of Mannich condensation products are well known and include the mono-
and di-amino alkanes and their substituted analogs, €.g., ethylamine and
diethanol amine; aromatic diamines, e.g., phenylene diamine, diamino
naphthalenes; heterocyclic amines, €.g., morpholine, pyrrole, pyrrolidine,
imidazole, imidazolidine, and piperidine; melamine and their substituted

analogs.

[0122] Examples of alkylene polyamide reactants include ethylenediamine,
diethylene triamine, triethylene tetraamine, tetracthylene pentaamine, penta-
ethylene hexamine, hexaethylene heptaamine, heptaethylene octaamine,
octaethylene nonaamine, nonaethylene decamine, and decaethylene undecamine
and mixture of such amines having nitrogen contents corresponding to the
alkylene polyamines, in the formula H,N-(Z-NH-),H, mentioned before, Z is a
divalent ethylene and n is 1 to 10 of the foregoing formula. Corresponding
propylene polyamines such as propylene diamine and di-, tri-, tetra-, penta-
propylene tri-, tetra-, penta- and hexaamines are also suitable reactants. The
alkylene polyamines are usually obtained by the reaction of ammonia and dihalo
alkanes, such as dichloro alkanes. Thus the alkylene polyamines obtained from

the reaction of 2 to 11 moles of ammonia with 1 to 10 moles of dichloroalkanes
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having 2 to 6 carbon atoms and the chlorines on different carbons are suitable

alkylene polyamine reactants.

[0123]  Aldehyde reactants useful in the preparation of the high molecular
products useful in this invention include the aliphatic aldehydes such as
formaldehyde (also as paraformaldehyde and formalin), acetaldehyde and aldol
(B-hydroxybutyraldehyde). Formaldehyde or a formaldehyde-yielding reactant

is preferred.

[0124] Hydrocarbyl substituted amine ashless dispersant additives are well
known to one skilled in the art; see, for example, USP Nos. 3,275,554;
3,438,757; 3,565,804; 3,755,433; 3,822,209 and 5,084,197.

[0125]  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 of
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%.

Supplemental Pour Point Depressants

[0126] Conventional pour point depressants (also known as lube oil flow
improvers) may be added to the compositions of the present invention if desired.
These pour point depressant may be added to lubricating compositions of the
present invention to lower the minimum temperature at which the fluid will flow
or can be poured. Examples of suitable pour point depressants include poly-
methacrylates, polyacrylates, polyarylamides, condensation products of

haloparaffin waxes and aromatic compounds, vinyl carboxylate polymers, and
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terpolymers of dialkylfumarates, vinyl esters of fatty acids and allyl vinyl ethers.
USP Nos. 1,815,022; 2,015,748; 2,191,498; 2,387,501, 2,655, 479; 2,666,746;
2,721,877, 2.721,878; and 3,250,715 describe useful pour point depressants
and/or the preparation thereof. Such additives may be used in an amount of

about 0.00 to 5 wt%, preferably about 0.01 to 1.5 wt%.

Corrosion Inhibitors

[0127]  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, USP Nos. 2,719,125;
2,719,126; and 3,087,932. Such additives may be used in an amount of about
0.01 to 5 wt%, preferably about 0.01 to 1.5 wt%.

Seal Compatibility Additives

[0128]  Seal compatibility agents help to swell elastomeric seals by causing a
chemical reaction in the fluid or physical change in the elastomer. Suitable seal
compatibility agents for lubricating oils include organic phosphates, aromatic
esters, aromatic hydrocarbons, esters (butylbenzyl phthalate, for example), and
polybutenyl succinic anhydride. Such additives may be used iﬁ an amount of

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

Anti-Foam Agents

[0129]  Anti-foam agents may advantageously be added to lubricant composi-
tions. These agents retard the formation of stable foams. Silicones and organic
polymers are typical anti-foam agents. For example, polysiloxanes, such 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.
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lubricated metal surfaces against chemical a%ack 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.

[0131] 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%.

Friction Modifiers

[0132] 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, or lubricity
agents or oiliness agents, and other such agents that change the ability of base
oils, formulated lubricant compositions, or functional fluids, to modify the
coefficient of friction of a lubricated surface may be effectively used in
combination with the base oils or lubricant compositions of the present invention
if desired. Friction modifiers that lower the coefficient of friction are
particularly advantageous in combination with the base oils and lube composi-
tions of this invention. Friction modifiers may include metal-containing
compounds or materials as well as ashless compounds or materials, or mixtures
thereof. Metal-containing friction modifiers may include metal salts or metal-
ligand complexes where the metals may include alkali, alkaline earth, or

transition group metals. Such metal-containing friction modifiers may also have
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low-ash characteristics. Transition metals may include Mo, Sb, Sn, Fe, Cu, Zn,
and others. Ligands may include hydrocarbyl derivative of alcohols, polyols,
glycerols, partial ester glycerols, thiols, carboxylates, carbamates, thiocarba-
mates, dithiocarbamates, phosphates, thiophosphates, dithiophosphates, amides,
imides, amines, thiazoles, thiadiazoles, dithiazoles, diazoles, triazoles, and other
polar molecular functional groups containing effective amounts of O, N, S, or P,
individually or in combination. In particular, Mo-containing compounds can be
particularly effective such as for example Mo-dithiocarbamates, Mo(DTC), Mo-
dithiophosphates, Mo(DTP), Mo-amines, Mo (Am), Mo-alcoholates, Mo-
alcohol-amides, etc. See USP 5,824,627; USP 6,232,276; USP 6,153,564;
USP 6,143,701; USP 6,110,878; USP 5,837,657; USP 6,010,987; USP
5,906,968; USP 6,734,150; USP 6,730,638; USP 6,689,725; USP 6,569,820;
WO 99/66013; WO 99/47629; WO 98/26030.

[0133] Ashless friction modifiers may have also include lubricant materials
that contain effective amounts of polar groups, for example, hydroxyl-containing
hydrocarbyl base oils, glycerides, partial glycerides, glyceride derivatives, and
the like. Polar groups in friction modifiers may include hydrocarbyl groups
containing effective amounts of O, N, S, or P, individually or in combination.
Other friction modifiers that may be particularly effective include, for example,
salts (both ash-containing and ashless derivatives) of fatty acids, fatty alcohols,
fatty amides, fatty esters, hydroxyl-containing 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.

[0134] Useful concentrations of friction modifiers may range from about 0.01
wt% to 10-15 wt% or more, often with a preferred range of about 0.1 wt% to 5
wt%. Concentrations of molybdenum-containing materials are often described

in terms of Mo metal concentration. Advantageous concentrations of Mo may
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range from about 10 ppm to 3000 ppm or more, and often with a preferred range
of about 20-2000 ppm, and in some instances a more preferred range of about
30-1000 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.

Cobasestocks

[0135] Cobasestocks include natural oil, synthetic oils, and other
unconventional oils and mixtures thereof and they can be used unrefined,
refined, or rerefined (the latter is also known as reclaimed or reprocessed oil).
Unrefined oils are those obtained directly from a natural, synthetic or
unconventional source and used without further purification. These include for
example shale oil obtained directly from retorting operations, oils derived from
coal, petroleum oil obtained directly from primary distillation, and ester oil
obtained directly from an esterification process. Refined oils are similar to the
oils discussed for unrefined oils except refined oils are subjected to one or more
purification or transformation steps to improve at least one lubricating oil
property. One skilled in the art is familiar with many purification or .
transformation processes. These processes include, for example, solvent
extraction, secondary distillation, acid extraction, base extraction, filtration,
percolation, hydrogenation, hydrorefining, and hydrofinishing. Rerefined oils
are obtained by processes analogous to refined oils, but use an oil that has been

previously used.

[0136] Groups I, IL, IIL, IV and V are broad categories of base oil stocks
developed and defined by the American Petroleum Institute (API Publication
1509; www.API.org) to create guidelines for lubricant base oils. Group I base
stocks generally have a viscosity index of between about 80 to 120 and contain

greater than about 0.03% sulfur and less than about 90% saturates. Group II
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properties of each of these five groups.

TABLE A: Base Stock Properties

Saturates Sulfur Viscosity Index
Group I <90% and/or > 0.03% and > 80 and < 120
Group II > 90% and <0.03% and >80 and < 120
Group III | > 90% and <0.03% and > 120
Group IV | Polyalphaolefins (PAO)
Group V All other base oil stocks not included in Groups I, I1, I11, or IV

[0137] Natural oils include animal oils, vegetable oils (castor oil and lard oil,
for example), and mineral oils. Animal and vegetable oils possessing favorable
thermal oxidative stability can be used. Of the natural oils, mineral oils are
preferred. Mineral oils vary widely as to their crude source, for example, as to
whether they are paraffinic, naphthenic, or mixed paraffinic-naphthenic. Oils
derived from coal or shale are also useful in the present invention. Natural oils
vary also as to the method used for their production and purification, for
example, their distillation range and whether they are straight run or cracked,

hydrorefined, or solvent extracted.

[0138] Synthetic oils include hydrocarbon oils as well as non hydrocarbon oils.
Synthetic oils can be derived from processes such as chemical combination (for
example, polymerization, oligomerization, condensation, alkylation, acylation,
etc.), where materials consisting of smaller, simpler molecular species are built
up (i.e., synthesized) into materials consisting of larger, more complex molecular

species. Synthetic oils include hydrocarbon oils such as polymerized and
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interpolymerized olefins (polybutylenes, polypropylenes, polyisobutylene (see:
“Polybutenes” J. D. Fotheringham, Synthetic Lubricants and High-Performance
Functional Fluids” 2™ Edition, ed. L. R. Rudnick and R. L. Shubkin, published
by Marcel Dekker Inc., N.Y. 1999, p. 357-391), propylene isobutylene
copolymers, ethylene-olefin copolymers, ethylene-butene copolymer (see: WO
2003/076555A1) and ethylene-alphaolefin copolymers, for example).
Polyalphaolefin (PAO) oil base stock is a commonly used synthetic hydrocarbon
oil. By way of example, PAQ's derived from Cg, C,o, Cy,, C,4 olefins or
mixtures thereof may be utilized. See U.S. Patents 4,956,122; 4,827,064; and
4,827,073.

[0139] The number average molecular weights of the PAO’s, which are known
materials and generally available on a major commercial scale from suppliers -
such as ExxonMobil Chemical Company, Chevron, Ineos, and others, typically
vary from about 250 to about 3000, or higher, and PAO’s may be made in
viscosities up to about 100 mm?/s (100°C), or higher. In addition, higher
viscosity PAO’s are commerci_ally available, and may be made in viscosities up
to about 3000 mm?/s (100°C), or higher. The PAO’s are typically comprised of
relatively low molecular weight hydrogenated polymers or oligomers of alpha-
olefins which include, but are not limited to, about C, to about Cs, alphaolefins
with about Cg to about C,¢ alphaolefins, such as 1-octene, 1-decene, 1-dodecene
and the like, being preferred. The preferred polyalphaolefins are poly-1-octene,
poly-1-decene and poly-1-dodecene and mixtures thereof and mixed olefin-
derived polyolefins. However, the dimers of higher olefins in the range of about
Ci4 to Cy3 may be used to provide low viscosity base stocks of acceptably low
volatility. Depending on the viscosity grade and the starting oligomer, the
PAQO’s may be predominantly trimers and tetramers of the starting olefins, with
minor amounts of the higher oligomers, having a viscosity range of about 1.5 to

12 mm?/s.
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[0140] PAO fluids may be conveniently made by the polymerization of an
alpha-olefin in the presence of a polymerization catalyst such as the Friedel-
Crafts catalysts including, for example, aluminum trichloride, boron trifluoride
or complexes of boron trifluoride with water, alcohols such as ethanol, propanol
or butanol, carboxylic acids or esters such as ethyl acetate or ethyl propionate.
For example the methods disclosed by USP 4,149,178 or USP 3,382,291 may be
conveniently used herein. Other descriptions of PAO synthesis are found in the
following U.S. Patents 3,742,082; 3,769,363; 3,876,720; 4,239,930, 4,367,352,
4,413,156; 4,434,408; 4,910,355; 4,956,122; and 5,068,487. The dimers of the
Ci4 to Cy5 olefins are described in USP 4,218,330.

[0141] Other useful synthetic lubricating base stock oils such as silicon-based-
oil or esters of phosphorus containing acids may also be utilized. For examples
of other synthetic lubricating base stocks are the seminal work “Synthetic
Lubricants”, Gunderson and Hart, Réinhold Publ. Corp., NY 1962.

[0142] Alkylene oxide polymers and interpolymers and their derivatives
containing modified terminal hydroxyl groups obtained by, for example,
esterification or etherification are useful synthetic lubricating oils. By way of
example, these oils may be obtained by polymerization of ethylene oxide or
propylene oxide, the alkyl and aryl ethers of these polyoxyalkylene polymers
(methyl-polypropylene glycol ether having an average molecular weight of
about 1000, diphenyl ether of polyethylene glycol having a molecular weight of
about 500-1000, and the diethyl ether of polypropylene glycol having a
molecular weight of about 1000 to 1500, for example) or mono- and poly-
carboxylic esters thereof (the acidic acid esters, mixed Cs_g fatty acid esters, or

the C,30xo0 acid diester of tetraethylene glycol, for example).

[0143] Esters comprise a useful base stock. Additive solvency and seal
compatibility characteristics may be secured by the use of esters such as the

esters of dibasic acids with monoalkanols and the polyol esters of mono-
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dicarboxylic acids such as phthalic acid, succinic acid, alkyl succinic acid,
alkenyl succinic acid, maleic acid, azelaic acid, suberic acid, sebacic acid,
fumaric acid, adipic acid, linoleic acid dimer, malonic acid, alkyl malonic acid, |
alkenyl malonic acid, etc., with a variety of alcohols such as butyl alcohol, hexyl
alcohol, dodecyl alcohol, 2-ethylhexyl alcohol, etc. Specific examples of these
types of esters include dibutyl adipate, di(2-ethylhexyl) sebacate, di-n-hexyl
fumarate, dioctyl sebacate, diisooctyl azelate, diisodecyl azelate, dioctyl

phthalate, didecyl phthalate, dieicosyl sebacate, etc.

[0144] Particularly useful synthetic esters are those full or partial esters which
are obtained by reacting one or more polyhydric alcohols (preferably the
hindered polyols such as the neopentyl polyols e.g. neopentyl glycol, trimethylol
ethane, 2-methyl-2-propyl-1,3-propanediol, trimethylol propane, pentaerythritol
and dipentaerythritol) with alkanoic acids containing at least about 4 carbon
atoms (preferably Cs to Cs acids such as saturated straight chain fatty acids
including caprylic acid, capric acid, lauric acid, myristic acid, palmitic acid,
stearic acid, arachic acid, and behenic acid, or the corresponding branched chain

fatty acids or unsaturated fatty acids such as oleic acid).

[0145] Suitable synthetic ester components include the esters of trimethylol
propane, trimethylol butane, trimethylol ethane, pentaerythritol and/or dipenta-
erythritol with one or more monocarboxylic acids containing from about 5 to

about 10 carbon atoms.

[0146] Silicon-based oils are another class of useful synthetic lubricating oils.
These oils include polyalkyl-, polyaryl-, polyalkoxy-, and polyaryloxy-siloxane
oils and silicate oils. Examples of suitable silicon-based oils include tetraethyl
silicate, tetraisopropyl silicate, tetra-(2-ethylhexyl)silicate, tetra-(4-methylhexyl)
silicate, tetra-(p-tert-butylphenyl) silicate, hexyl-(4-methyl-2-pentoxy)
disiloxane, poly(methyl) siloxanes, and poly-(methyl-2-methylphenyl) siloxanes.
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[0147] Another class of synthetic lubricating oil is esters of phosphorous-
containing acids. These include, for example, tricresyl phosphate, trioctyl

phosphate, diethyl ester of decanephosphonic acid.

[0148] Another class of synthetic oils includes polymeric tetrahydrofurans,

their derivatives, and the like.

[0149] Other useful fluids of lubricating viscosity include non-conventional or
unconventional base stocks that have been processed, preferably catalytically, or

synthesized to provide high performance lubrication characteristics.

Typical Additive Amounts

[0150] 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.

[0151] Note that many of the additives are shipped from the manufacturer and
used with a certain amount of base oil solvent in the formulation. Accordingly,
the weight amounts in the table below, as well as other amounts mentioned in
this text, unless otherwise indicated are directed to the amount of active
ingredient (that is the non-solvent portion of the ingredient). The wt% indicated

below are based on the total weight of the lubricating oil composition.
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when conbined with GIL derived base — TABLE 9 W % of Al kyl benzene in
GTL6 Typical Amounts of Various Lubricant Oil Components
Compound Approximate wt% (useful) Approximate 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
Antioxidant 0.0-5 0.0-1.5
Corrosion Inhibitor 0.01-5 0.01-1.5
Anti-wear Additive 0.01-6 0.01-4
Supplemental Pour 0.0-5 0.01-1.5
Point Depressant ) R
Anti-foam Agent 0.001-3 0.001-0.15
Co-basestock 0-90 0-50
Base Oil Balance Balance
EXAMPLES

[0152] In the Examples, the fluid properties were measured according to

standard ASTM methods:

(a) Kinematic viscosity at 40°C and 100°C in ¢St (mm?s) by ASTM 445
method. In this text, all fluid viscosities are the to their 100°C viscosities
unless specified differently.

(b) Pour point by ASTM D97 method or equivalent automated method.

(¢) Aniline point by ASTM D611 method.

(d) Rotary Bomb Oxidation of Turbine Oil at 150°C by ASTM D2272 method.

(e) Oxidation test was conducted by purging oil sample with air at 325°C for
40 hours in the presence of copper, iron and lead metal. The oxidation
stability was measured by the percent of viscosity increase, change of total
acid number, sludge rating and amount of lead loss.

(f) Thermal stability test was conducted by heating a small amount of oil
sample sealed inside a metal vessel to 300°C or proper test temperature for
24 hours. The thermal stability was measured by the percent of viscosity |
decrease and weight loss during to thermal cracking into volatile

component.
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[0153] The alkylated naphthalenes employed in the following examples are
described below. ANS5 was prepared by reacting naphthalene with a 1-
hexadecene olefin over a USY catalyst according to method described in USP
5034563. AN12 was prepared by reacting naphthalene with 1-tetradecene using
a catalytic amount of trifluoromethane sulfonic acid. The Alkylmethylbenzene
was synthesized according to procedures described in USP 6,071,864, starting
with the oligomerization of a mixture of Cg, Cyq and Cy, linear alpha olefins over
a promoted BF3 catalyst to produce a product which is further reacted with
toluene (methylbenzene) over the same catalyst at the same reaction temperature
as the olefin oligomerization. The product was isolated to yield a lube base
stock fluid with viscometrics and pour point listed in following table, along with

the properties of a C;, alkylbenzene as produced according to Example 7.

TABLE 1
KV @ 100°C KV @ 40°C Pour
Fluid mm?/s mm?/s VI Point, °C
ANS5 476 28.16 70 -39
AN12 13.20 118.59 97 -39
Alkylmethyl 5.73 37.9 73 <-60
benzene
Cj2 Alkylbenzene 1.5 42 -- <-60
EXAMPLE 1

[0154] Various base stocks were used for blending with the alkyl naphthalene
fluids in the examples and these base stocks are presented below in combination
with various amounts of the alkylated naphthalene fluid ANS showing the effect

on pour point (reported in °C).

TABLE 2
Wt% ANS 0 5 20 60 100
Group I -21 -27 -29 -32 -39
Group III -25 -26 -28 -32 -39
GTL-6 -21 -27 -36 -42 -39

PAO-6 -58 - 58 -50 -47 -39
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[0155] As is shown, when the alkylated naphthalene (ANS) was blended with
API Group I or Group III base stock, there is no synergistic improvement of the
pour point. While the pour point of such blends were decreased, the amount of
the decrease is never below the pour point of the AN base stock. When
combined with PAO, the AN actually degraded pour point performance. How-
ever, when AN was blended with GTL-6 (having a pour point of -21°C) the pour
point improvements associated with the blends were non-linear (see Figure 1 and
Table 3). Data in Table 3 further demonstrated that the oxidative stabilities of
the blended oils were also synergistically improved over pure GTL-6. When 5%
ANS was added, the RBOT was improved from 68 minutes to 102 minutes.
When 20% ANS was added, the RBOT was improved to 132 minutes. This

further demonstrated the uniqueness of the blends.

Table 3. ANS + GTL-6

Wit% of ANS 0 5 20 60 100
W% of GTL-6 100 95 80 40 0
Kv 100°C, ¢S 6.02 5.99 5.77 5.17 4.76
Kv 40°C, cS 29.76 | 29.34 | 28.86 | 27.77 | 28.16
VI 141 143 134 105 64
Pour Point, °C -21 -27 -36 -42 -39
RBOT, minutes (D2272) 68 102 132 129 192

EXAMPLE 2

[0156] Various amounts of ANS (described above) were combined with
GTL-14 (nominal kinematic viscosity at 100°C of 14 mm?/s). The results are

presented in Table 4 below:
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Table 10 and Figure 1. TABLE 10 C20- C2£}43I_kyl benzene 0 5 20 60 100

TABLE 4
Wit% of ANS 0 5 20 60 100
Wit% of GTL 14 100 95 80 40 0
Grams of ANS 0 2.5 7.125 30 0
Grams of GLT 14 0 47.5 28.5 20 0
Grams total 0 50 35.625 50 0
Kv 100°C, ¢S 14.3 13.64 11.72 7.73 4.76
Kv 40°C, ¢S 9498 | 90.29 76.4 47.32 | 28.16
VI 155 143 137 119 64
Pour point, °C - 24 -27 - 36 -42 -39

[0157] As is seen the pour point of the GTL was still synergistically improved
by the addition of the alkylated naphthelene fluid.

EXAMPLE 3

[0158] Various amounts of AN12 (described above) were combined with

GTL-6. The results are presented in Table 5.

TABLE 5

Wit% of AN12 0 20 60 100
Wt% of GTL-6 100 80 40 0
Kv 100°C, ¢S 6.02 6.78 8.90 13.20
Kv 40°C, cS 29.76 36.72 58.82 118.59
VI 141 133 117 97
Pour point, °C -21 - 30 -39 -39
RBOT, Minutes (D2272) 68 111 127 128

[0159] Again, it is seen that the addition of alkylated naphthalene, in this
instance a high viscosity AN, to a GTL (GTL-6) resulted in a blend which

exhibited a non-linear reduction in pour point. Furthermore, the oxidative

stabilities of the blends were improved synergistically. The RBOT increased

from 68 minutes to 111 minutes, when 20 wt% of AN12 was added.
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EXAMPLE 4

[0160] In this example an ANS was fully hydrogenated in the presence of 800
psi (5516 kPa) H2 pressure with a 2 wt% nickel on Kieselguhr catalyst for 16 hours to yield

a hydrogenated ANS fluid (an alkyl cycloparaffin fluid). This fluid was blended

in varying amounts with GTL-6 and the results are reported in Table 6.

TABLE 6
W1% (fully hydrogenated 0 5 20 60 100
AN) (HAN)
Wit% of GTL 100 95 80 40 0
Kv 100°C, cS 6.02 6.03 5.91 5.56 5.25
Kv 40°C, ¢S 29.76 | 29.86 | 29.65 | 29.74 | 30.57
VI 141 141 136 115 89
Pour point, °C -21 - 24 -33 -39 -39

[0161] As is seen, the fully hydrogenated alkycycloparaffin fluid derived from
an alkyl naphthalene has the same influence on the pour point of the blend, the

pour point of the blend being reduced non-linearly.

EXAMPLE 5
[0162]
various amounts with GTL-6. The alkylmethylbenzene was prepared by first

An alkylmethylbenzene fluid (ArPAQO)} was prepared and combined in

oligomerizing a mixture of Cg, Cyg and C), linear alpha olefins to give oligomers

over promoted BF3 catalyst. The high boiling fraction, > 750°F (398.8°C), was

isolated as high quality PAO base stock after hydrogenation at 200°C, 600 psi (4137 kPa)
H2 pressure over a standard hydrogenation catalyst, a nickel on Kieselguhr

catalyst. The lighter oligomers with boiling points below 750°F (398.8°C) were separated
by distillation. This light fraction usually contains olefins with less than 24

carbons. These light olefin oligomers were then further reacted with toluene

over a similar promoted BF; catalyst as used in the oligon:xerization step. The

resulting alkylmethylbenzene fluid had excellent VI, pour point, thermal and

oxidative stability. This alkylmethylbenzene fluid was combined in various

amounts with GTL-6. The results are presented in Table 7 and Figure 1.
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TABLE 7
Wt% of 0 20 60 100
alkylmethylbenzene
Wt% of GTL 100 80 40 0
Kv 100°C, ¢S 6.02 5.87 5.53 5.22
Kv 40°C, c8 29.76 29.77 30.58 32.33
VI 141 132 107 73
Pour point, °C -21 -27 - 36 <-60

[0163] As can be seen, the pour point of the GTL-6 was reduced by the
addition of the alkylmethylbenzene fluid.

EXAMPLE 6
[0164] The hydrogenated version of the alkylmethylbenzene fluid of Example

5 was prepared by hydrogenation of the fluid using 2 wt% nickel on Kieselguhr
catalyst (50 wt% nickel metal content) at 200°C, 800 psi (5516 kPa) H; pressure for 8 hours.
The hydrogenated alkylmethylbenzene fluid was combined in various amounts

with GTL-6 and the results are presented in Table 8.

TABLE 8
Wit% of 0 20 60 100
hydrogenated
alkylmethylbenzene
fluid
Wit% of GTL 100 80 40 0
Kv 100°C, c8 6.02 5.99 5.82 5.73
Kv 40°C, cS 29.76 30.6 33.42 37.9
VI 141 133 105 73
Pour point, °C -21 -21 - 36 <-60

[0165] Again, a reduction in the pour point of the GTL is seen.

[0166] Example 7. An alkylbenzene fluid was prepared by alkylation of
benzene with 1-dodecene over a zeolite MCM22, according to the general

procedures as described in US 4962256. The property of this fluid was
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summarized in Table 1. This fluid was blended with GTL 6 and the blend

properties were summarized in following Table 9. Again, these data

demonstrated that low pour point alkylaromatic fluids recited in this invention

improve the pour point of the blend stock when combined with GTL derived

base stocks.

TABLE 9
Wt% of 0 5 20 60 100
Alkylbenzene
in GTL6
Blend
Properties
Kv 100°C, ¢S 6.02 5.6 4.55 2.61 1.5
Kv 40°C, cS 29.76 25.7 19.45 8.8/2 4.22
VI 141 152 143 | 145
Pour Point, °C -21 -35 -42 -65 -65

COMPARATIVE EXAMPLE 1

[0167] A C-C,4 alkyl benzene fluid was prepared according to the teaching

2 [0169] An ester of nom nal kine ' ' [ty at
ﬁ%@@%@gter 5) was bl ended with GIL-6 in va??ggglsg@%@ﬁ@isﬁ and the
results are presented in Table 11 and Fi

of USP 6,627,779. That Cy,-C,4 alkyl benzene was blended with GTL-6 and the

pour points of the individual fluids and of various blends were reported in Table

10 and Figure 1.

TABLE 10
C,0-Cy4 alkyl benzene 0 5 20 60 100
Wt% of GTL-6 100 95 80 40 0
Kv 100°C, ¢S 6.02 6.03 5.85 5.44 5
Kv 40°C, ¢S 29.76 26.69 28.31 25.61 23.24
VI 141 142 143 142 135
Pour point, °C -21 -21 -6 6 9

[0168] As is seen the C,0-C,4 alkyl benzene of USP 6,627,779 exhibited a high
pour point and did not in any way reduce the pour point of the GTL fluid, the
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blends all exhibiting either no change or significantly increased pour points as

compared to the data presented in Tables 6 and 7.

COMPARATIVE EXAMPLE 2
[0169] An ester of nominal kinematic viscosity at 100°C of 5 mm?/s (Ester 5)

was blended with GTL-6 in various amounts and the results are presented in

Table 11 and Figure 1.

TABLE 11
Wit% of ester 0 5 20 60 100
Wt% of GTL-6 100 95 80 40 0
Properties of Blends '
Kv 100°C, ¢S 6.02 6.04 5.79 5.41 5.27
Kv 40°C, ¢S 29.76 29.02 27.92 26.25 26.29
VI » 141 148 143 135 124
Pour point, °C -21 -24 -24 -33 <-61

[0170] As can be seen Ester 5, despite having a pour point of <-61 had
substantially no effect on the pour point of the GTL-6 at treat levels of 5 and 20
wt% and only lowered the pour point of GTL from -21 down to -33°C at a treat
level of 60 wt% of Ester 5, clearly demonstrative of a lack of any significant
pour point reducing capacity and no synergistic impact as is the case when
alkylated naphthalene is employed. Merely because a second, added fluid has a
low pour point, therefore, does not automatically mean that the addition of such
low pour point fluid to a higher pour point fluid will result in a mixture having a
pour point significantly lower than that of the high pour point fluid. Thus, the
present results secured using the alkylated naphthalene and alkylbenzene

synthetic fluids as disclosed herein are truly surprising and unexpected.
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CLAIMS:

1. A method for reducing the pour point of Gas-to-Liquids (GTL) lube base
stocks/base oils, hydrodewaxed or hydroisomerized/catalytic (and/or solvent) dewaxed
waxy feed lube base stocks/base oils or mixture thereof by adding to such base stock/base
oil from about 1 to 95 wt% of a synthetic alkylated naphthalene fluid having a kinematic
viscosity at 100°C in the range of from about 1.5 mm?/s to about 600 mm?s, a pour point

of < 0°C, a viscosity index in the range of from 0 to 200.

2. The method of claim 1 wherein the base stock/base oil which has its pour

point reduced is a GTL base stock/base oil.

3. The method of claim 1 wherein the base stock/base oil which has its pour

point reduced is a hydrodewaxed Fischer-Tropsch wax lube base stock/base oil.

4. The method of claim 1 wherein the base stock/base oil which has its pour
point reduced is a hydroisomerized/catalytic (and/or solvent) dewaxed Fischer-Tropsch

wax lube base stock/base oil.

5. The method of claim 1, 2, 3 or 4 wherein the synthetic alkylated naphthalene

fluid has the general formula
(R

(R)m

wherein n + m is an integer ranging from 1 to 8, R is a C; to Cs linear alkyl group, a C;
to Csgp branched alkyl group or mixture thereof, and wherein the total number of carbons

in (R), and (R}, is at least 4.
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6. The method of claim 5 wherein n + m is an integer ranging from 1 to 6.

7. The method of claim S wherein R is a C; to Cag linear alkyl group, C; to Cygo

branched alkyl group or mixture thereof.

8. The method of claim 7 wherein R is a branched alkyl group containing at least

4 carbonandn+mis 1 or2.

9. The method of claim 1, 2, 3 or 4 wherein the synthetic alkylated naphthalene

fluid is hydrogenated.

10. The method of claim 1 wherein the synthetic alkylated naphthalene fluid is
selected from the group consisting of mono-, di-, tri-, tetra-, or penta-Cs alkyl
naphthalene, Cy alkyl naphthalene, Cs alkyl naphthalene, Cq alkyl naphthalene, Cg alkyl
naphthalene, Cjo alkyl naphthalene, Cy2 alkyl naphthalene, Ci4 alkyl naphthalene, Cs
alkyl naphthalene, C|g alkyl naphthalene, mono-, di-, tri-, tetra-, or penta-C; alkyl
monomethyl, dimethyl, ethyl, diethyl or methyl ethyl naphthalene, C4 alkyl monomethyl,
dimethyl, ethyl, diethyl or methyl ethyl naphthalene, Cs alkyl monomethyl, dimethyl,
ethyl, diethyl or methyl ethyl naphthalene, C¢ alkyl monomethyl, dimethyl, ethyl, diethyl
or methyl ethyl naphthalene, Cs alkyl monomethyl, dimethyl, ethyl, diethyl or methyl
ethyl naphthalene, Cig alkyl naphthalene, Cyz alkyl monomethyl, dimethyl, ethyl, diethyl
or methyl ethyl naphthalene, Ci4 alkyl monomethyl, dimethyl, ethyl, diethyl or methyl
ethyl naphthalene, C)¢ alkyl monomethyl, dimethyl, ethyl, diethyl or methyl ethyl
naphthalene, C1s alkyl monomethyl, dimethyl, ethyl, diethyl or methyl ethyl naphthalene,
C14-Csg branched alkyl naphthalene, or Ca4-Cs¢ branch alkyl mono, di-, tri- tetra- or

penta- C,-C4 alkyl naphthalene, and mixtures thereof.



< - 61 [0170] As can be seen Ester 5, despite having a pour point
of < -61 had substantially no effect oggthe pour point of the GIL-6
“at treat levels of 5 and 20 wt % and only | owered the pour point of
Gl from-21 down to -33C at a treat |evel of 60 wt% of Ester 5,

cl early denonsit.atlibhgenahodof dakn Uf wherpinghesyrithatimrik ypaied ngpdithedene fluid is
reduci ng capacity and no synergistic inpact as is the case when

al kyl at edhy#tpberatddene i s enpl oyed. Merely because a second, added
fluid has a | ow pour point, therefore, does not autonmatically mnmean
that the addition of such |ow pour point fluid to a higher pour point
fluid wll result in a mxture having a pour(goint.sL nificantI%

| ower than that2.ofA megolifgredesipg Beinetr peint of Gahigd.iqeide (PFekkhe base
results secured using the al kyl ated napht hal ene and al kyl benzene

synt het i cs®PFkskpse as, diydodewexrdms hyflipispmerized/pafalytie (Anid&ir solvany dewax
unexpected. - 54 - CLAI M ) 1. A nethod for reducing the pour
poi nt of ®agy fesd|lpkahage stoekybasejoilss nhzawe ook by Badiag & jugh base stock/base
hydr odewaxed or hydroi sonerized/ catal ytic (and/or solvent) dewaxed
waxy feedOllki9a ghevb 1 4q B péTod e aBM%e%beWe& Yoghetip dpkoraveie Biaematie o
such base stock/base oil fromapout 1 to 95 w% of a synthetic .
al kyl at ed ViSSpHERAL EHE 1the EnEa 0t HemabRMtedEIT & t9jabewGA0ymmt /s, 150pner paint

the range of from about 1.5 /s about. 600 nm2/s, a pour point of
< 0C a vpgécé?wswé&ww%@ P’éﬂé’go@fo ©r %9 0 to 200. 2. The
met hod of claim 1 wherein the base stock/base oil which has its pour
point reduced is a GIL base stock/base oil. 3. The net hod of

claim1 wherein,t bas t ock/ base. oi | fch has_its .pour.point
educed 1o n hydr osuEsa HhsnbrE Thgpeche bt soppeub bine dhser
oi l. . 4. The nmethqd. of clajm 1 wherein the base stock/base oi
whi ch hasp?¥%“ﬂBﬁ%lﬁaﬁﬁﬁ‘P%ﬁﬁgﬁgmﬁg“ﬁﬂﬂydroisonerized/catalytic
(and/ or sol vent) dewaxed Fi scher-Tropsch wax | ube base stock/ base
oil. 5. The method of claiml, 2, 3 or 4 wherein the synthetic

al kyl ated naphy jabgas, Tl &-0a5, 171698082l M R0 JOSLS "

n + mis an integer rangin rom

al kyl groﬁén}m% diekdi€ gﬁglﬁgg\%ﬂ(}gﬁ&hﬁ-ﬁgmﬁ{ ?%lu%%%%l%%‘c{k?na%@gﬁ.eot

and where e fota carpbons i 'S at | east
4. - 55 - 6. The nethod of claim5 wherein n + mis an
integer ranging from1l to 6.

15. The method of claim 12 wherein the base stock/base oil which has its pour
point reduced is a hydroisomerized/catalytic (and/or solvent) dewaxed Fischer-Tropsch

wax lube base stock/base oil.

16. The method of claim 12, 13, 14 or 15 wherein the alkylated benzene

synthetic fluid has the general formula

(R)x



7. The nethod of claim5 wherein Ris a Cl1 to C20 linear al kyl group,
C3 to C100 branched al kyl group or m xt@r-e thereof 8. The
*method of claim7 wherein Ris a branched al kyl group containing at
| east 4 carbon and n + mis 1 or 2. 9. The nethod of claiml,
2, 3 or 4whpesiex s anHateggmehging droal kid @ifets afaphe Rad lereer dlkyli gtoys Cio to
hydrogenated 10. The method of claim 1l wherein the synthetic
al kyl at edCrapraneb¢dealleylfdrogmion mixgwt derend Whetein then grivipr gwaist Srpdgnefor
nono-, di-, tri-, tetra- enta- C3 al kyl napht hal ene, C4 al ky
napht hal emere cihaRkg st e labaabiprowdghavavenibi (yeas Ry or
napht hal ene, Cl10 al kyl napht hal ene, Cl12 al k napht hal ene, Cl14 al kyl
napht hal emere @iddticfiakglkyherphpshuhiehis a Cpdo &k meaha bt grave Aea Crotad=2po
di-, tri-, tetra-, or penta-C3 al kyl nononethyl, dinethyl, ethyl,

di et hyl obraﬁehqﬁ%ﬁlk)érgngnp araphimathersel. c4 al kyl  mononet hyl , di net hyl
ethyl, diethyl or methyl ethyl naphthal ene, C5 al kyl nononethyl,
dinethyl, et hyl, diethyl or nmet hyl et hyl napht hal ene, C6 al kyl
nononet hyl , dlneth et h di et hyl or nethyl ethyl na hthalene Cg
al kyl nonomet hyY em’f of Qaipy1 6 Whergmnrg1s %ﬁﬂtﬁ%ﬁfﬁwgl’@ﬁ om 1

napht hal ene, ClO al kyl naphthalene Cl12 al kyl rnononet hyl, dlnethyl,
ethyl, diethyl or nethyl ethyl naphthal ene, C, aIkyI nnnonethyl

di et hyl , ethyI et hy et hyl h h ene, Cl16_ al k

mononet hyl %e m%}tl%ﬁ@f ameﬁmvhersm theaﬁyfa’f h?we%?pm@ﬁféq éwé haggg
al kyl nDnonethyI , ethyl, diethyl or nmethyl ethyl
naphthaIeR@HI@?Eq§5%ggF§ tHied aIkyI napht hal ene, or C24-055 branch

al kyl mono, di-, tri- tetra- or penta- Cl-C4 al kyl napht hal ene, and
m xtures thereof. - 56 - 11. The met hod of claim 10 mherein

T RIS A B o
(andr or "SORVERE seﬂyﬁ%w%xnfvésw%ﬁ’a f%% HE BB et andﬁ ¥ e
t her eof bX1e% 9 a cat S(%P ﬁe esatno % I'C!duCtQY< lé}lb% en ar a%ﬁ WV\'{};/()y

of an al kyla enzens I hema i SCosl

at 100C i fron1about 1 5 nn?/s t o about 600 rnrn2/s, a
pour poinpﬂ&gﬁéégpg&Fggs and a viscosity index of fromO to 200.

13. The method of claim 12 wherein the base stock/base oil which has
its pour point reduced is a GIL base stock/base oil. 14. The

thod of cl 1 '
rethod of, o & 712 PGIE e BRGHRRRFLARKARARE b DofEghE Sodo
st ock/ basg, i lubncaﬁ %l HOcks SBRCEEHARAGRL t&%ﬁ gﬂféﬂyh &leindsd AEIRASE:

st ock/ base ol as Its pour point

hydroi songii 288k dr gl(jﬁﬁéyn%z&@l:é’tgl%é (HRYE S o) aebezedw%@%

wax | ube base st ock/ base The net hod of claim

14 or 15 Yﬁb%rb%béqst&%fb%kéﬁfﬂsa&lﬁdfrd?ﬁ BESNG 1§ Y8Lhes 6fcanfehlw15’te@ 8enche syntheézc

general formula - - wherein x Is an integer ranging from
Ris a Cl@luic%a@%%el1k1ﬁ§1ﬁét1@411|§é/dszt9BPPU?)T%%é@n%&ﬁ%&RQdS A to about
group or mxture thereof wherein when x is 2 or greater than 2 one or

nore of tBeo RV UPotAFbiRE M Elor Qs ahk Y visBb AEn@EQ fElRA Ohoveyer t hat

there is one or nore additional alkyl groups which is a Cl0 to C30
| i near al kyl group or a Cl10 to C200 branched al kyl group or m xture
t her eof 17. The method of claim 16 wherein x is an integer

rangi ng from 1240 TFhe base oil of d8im I eherihed Iehiricatiag 6il G MG EL Baghe
al kyl ated benzene synthetic fluid has a pour point of -35C or |ess.

stock/base oil.

22. The base oil of claim 20 wherein the lubricating oil stock is hydrodewaxed

Fischer-Tropsch wax lube base stock/base oil.



<

. 19. The method of claim 16 wherein the al kyl ated benzene synthetic
-/fluid is an al kyl methyl benzene prepafgd by oligonerizing a mxture
7 of C8, Cl10 and Cl12 linear alpha olefins over a catalyst to produce an

ol igonerized product which is then arylated with toluene over

cat al yst. 23. Tbe baschrabef abaiin Fowhergisrthe alkylatpddicnzengspatbptis 8%@ has a
said base oil conprising one or nore lubricating oil stocks selected
from Gas-powppgards3S{Grr)essube base st ocks/ base oils, hydrodewaxed or
hydr oi soneri zed/ catal ytic (and/or sol vent) dewaxed waxy feed | ube
base stocks/base oils and fromabout 1 to 95 wt% of an al kyl ated
benzene synthetic fluid having a kinematic viscosity at 100C in the
range of from 2bodie bag ohef dainy2eidd whaeiniheprlkylagddwnzenssynihctis lge
or less and a viscosity index of fromO to 200 21. The base
oi | of clEiamatiyl medrebanzone praparcd baraliggmenzing papiktyre oy, Gaand Cro linear
st ock/ base oil. 22. The base oil of claim20 wherein the

| ubri cat i #gheplefing @‘(‘,GK ajcgtaypl FoRredReas THERISEERATRTEHEY Fhyehds thpsaryaied
stock/ base oil. - 23. The base oil of claim 20 wherein

t he aIkyléﬂ@ddﬁﬁﬁﬁéﬁéa§ﬁﬁbﬁ%tlc fluid has a pour point of -35C or

| ess. 24. The base oil of claim20 or 23 wherein the al kyl ated
benzene synthetic fluid is an al kyl nmethyl benzene prepared by

ol igonerizing a mxture of C8, Cl0 and Cl12 |inear al pha ol efins over
a catalyst to produce an oligonerized product which is then aryl ated
wi th toluene over a catal yst.





