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LUBRI CANT BLENDS W TH LOW BROOKFI ELD VI SCCSI Tl ES
RELATED APPLI CATI ONS This application is a

w@omsiirat i on In Part of U S. Serial Nos. 10/ SH@T/99805/017976

and 10/847,997, both of which re fi 4
nd LRI BL AR SR O BRI K EEpiis s s
their entirety. FIELD OF THE | NVENTI ON The present
invention is directed to lubricant blends and finished
gear oils conpri siRELAREDAPRLICATHONS| ends, wherein
the | ubricant blends conprise a |ubricant base oi

f r Blois pplicdon isedCdntiomtiingh Pyrt o4 3. fSerploNogant /847,996 and

eyumder.i.ved ) il a, paur poi o
osBEAS LSRN BREEVEY ho B afe UG 81 Bbmagyagpn o
refePRRGHE Be@Sentifty.maki ng the sane. These |ubricant blends
have good | ow tenperature properties, including

surprisingly | ow Brookfield viscosities. BACKGROUND OF
THE | NVENTI ON Hi gthgirﬁ 8%WE3NWWNV6 and

i ndustrial lubricants are 1'n demand. Accordingly,
| uibhé pr@sdnt imBenti@Ccik directsd wushriqanodemts ahi Minsshed gear oils comprising

thessy gt STeaTbrren s WhICHHY BISAR (P Ban T n iy o) Ggtion
dertv@d 9B @#Ig SIREAAL Wak, ﬁ&ﬁ&%l%ﬁ@@ paeidil glﬁio%@ﬁﬁ pdnt

specifie y Brookfield viscosities at -4 :
depBepran dT gpresent nyewtpyl is elae divectédtoppashses lier gekang Biejsame. These

il d, N _ >
R G L R
Brdokhéighedoditidyr i cants, including gear oils, consist of

two general conponents: one or nore |ubricant base
oi | s and additives. Lubricant base oil is the major

constituent ianEﬁa§§E$ﬂ9§?gg?ﬁgpﬁ¢@ﬁﬂﬁqogpd

contributes signiti properties of the
f i mighgd forbidecantmotie faedvindultribidabicanssee 01 desnapdn Algeordingly,

used to nmanufacture i d i.et f fini.shed
o R AL B S8 Y BEEL. B S PREerormance
i : - A . ot B
o B85 RS A e B et D e
perfosnpincaspeyifmdiiarstas dpdoifiadiy Brddifidldmisofsitpsat -4901CatDepending on

depressant .t he base qil. Specific viscosities. at -
the -G ErAR DL B B by B Wi ey A 15 Ay & B = pecifi
viscBlilySat Ny POBF dichfePARbbOItS@EEi ti es together. To produce

hi gh performance finished |ubricants, |ubricant

ma i shed dwtsiogntsriaclydiag icpy ohlp,g]q)éﬁstqu Ave gynqr@}b:,om@gmntsz one or
morg %%ch{tlba?é c%ﬁdanﬁtagc‘filﬁ%s. Lubricant base oil is the major.constituent in these
finished lubricants and contributes significantly to the properties of the finished lubricant. A
few lubricant base oils can be used to manufacture a wide variety of finished lubricants by
varying the mixtures of individual lubricant base oils and individual additives. By way of
example, for gear oils, Brookfield viscosities are typically adjusted by the addition of pour
point depressant to the base oil. Specific viscosities at 100 °C are controlled by blending one
or more base oils having different viscosities together. To produce high performance finished
lubricants, lubricant manufacturers are seeking higher quality lubricant base oil blend stocks.

A growing source of these high quality lubricant base oil blend stocks is synthetic

lubricants. Synthetic lubricants can be made from highly paraffinic waxes. Synthetic
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A grow ng source of these high quality |ubricant base
oil blend stocks is synthetic lubricants. Synthetic
W(b pidsiicEBt s can be made from hi ghI y paraffini CPWK&B)DS/017976

Synt heticlubri cants. incl FIS her - Tropsch. |
g ng g Fsgher TR Eh kGt ants S R BERPa e Pofformance
lubricaHg, iaadtion hadtkdceiittyl ¥an MIsé@&ﬁﬂkédér-mcﬁ @é‘rWéQ Quitants.
Fi scher-Tropsch derived lubricants. Al'thoug

AlthppghdfiesherT esqpsehlubrieant bassoilp aalegirable for éheeré@we@bad@blflw and low

oS SR 3P PR e OGS e

generdl3r doGrdd e shibie Ak bﬁﬂ‘deyiedfabmqieriénhm’&btcha’adzte@sftlct hAlthough itis well
desi rabl e perfornmance characteristics.

It
knovyge 1 thy A fhINTRTOY HRETIOFNARGE ShABFIEURICH P it Of adiveS,these
addlﬁl'/% rRC L&t eﬁgerfsmé% thuts h&n Q%ﬁlf&fan@}dgﬂc;e'aé’eetﬁe 6188 fhe lubricant
es a eneral Iy expensive and thus, can
basesn]g rinhddnaqm Itlye aduticead eddilizesooay nabetshiicienbtd ashisve Hestesired
l.on, the addition of additives may not be

St fuff et
per %’B’faflfec‘f Cetné 1e%hi eve the desired perfornance

chanagkr kh&Wh GSthe bit td rodtld sykihen® lubfcihiea thede@ave been many
produce synthetic lubricants and there have been many

devediepradnisd piempis abprodwringssyathepe bipuieanie Watl i Shenariprmance

RSl RIS PSR PRt

synthiéticelGbridint eongpyositioas used labbitomartid trasmigsin fliddsandsaethads for
automati c transm ssion fl uids met hogs for

prodyeigg esh gyl utiFARRaeT Hotksh i gposcogdReO1RRY, filed on
Novgﬁg&% VA Arﬁaafsélgﬂbdlté)/c%%%%l} S edielo N‘Bﬁ@ﬁi@%ﬁse?&x blends

2 ‘and assi to Chevron U S A, relates
combrifing e v vbwﬁy&ndchhkﬁngszhd@nmd lgise gll &attowm andydushlqry’lscosﬂy

Fi scher-Tr.0 rlved il f d [
con{gr G PEY RO OB NEGHES CTh SRR Bro Ay ARPHGREn Jp0955%, flea
on ljerc@lﬁt)ér% 26@3%(18@419&&1 t&@lﬁb\h@ﬁiU OR., Wdci3ds39Bnishdd 1@Brigumt

Decenber 23, 2003 and assigned to ‘Chevron U.S. A,

comgrising o dtesd &1 f Fisckarakropseh hubigant hasmet with éghamenasielopgraffins and
low %lﬁt?cg’%f ya?fpn%fa?d alt Qﬁdl b?s%% sgieLteWﬁIoH] zl:] Fr?)nﬁ mcluddn%%etroleum

ctoparaftrns an ownu I'cycl opara
derladrbatseﬁml base oil sel ected from a group including

petrol eum deri ved base oils, pite of research into
syt pRite; o Tesgpich eaﬁwthfttﬁév@qa SFethHS TS B A TP 0F Synthelc

lubrR Uit hﬁ&lh&‘mg e % Qﬂﬂéﬁsmé PRLHEATRGH LN QSR e8 ARk HAGe oils, that

I scher-Tr ived lubricant base oils, that
ethmlhugh erforgimcpentlodmggoed lovnienpdiahyge gmpdrtie@w
tenperature properties. SUMVARY OF THE | NVENTI ON |t
has been di scovered that the |ubricant bl ends of the

present inventi yMMARY OFNHE INWENTRON base oi |
fraction derived fromhighly paraffinic wax, a

petlt s dbaen disgoversd tid dee lypricant blends of the present invention, comprising a

lubricant base oil fraction derived from highly paraffinic wax, a petroleum derived base oil,
and a pour point depressant, exhibit good low temperature properties including excellent low
Brookfield viscosities at — 40 °C.

In one embodiment, the present invention relates to a lubricant blend. The lubricant
blend of the present invention comprises from about 10 to about 80 weight percent based
upon the total lubricant blend of a lubricant base oil fraction derived from highly paraffinic

wax, from about 20 to about 90 weight percent based upon the total lubricant blend of a
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and a pour point depressant, exhibit good | ow
tenperature properties including excellent |ow

waemekiizel d vi scosities at - 40 OC. In one errblaxdt/lremns/017976
the present inyention rela bri can

petrorﬁen eyedciast O e By OHD BF s e ciehisk b e R bgdot!
lubric Eﬁ%’ﬂléﬁ%@fa pblr pinaRBHEsa30 Witk he REITRAAE bISRBIRM aURRBsity of

I'ubricant bl end of a |ubricant base oil
abou‘t Bast pogreder 4tV 86 °€ andra Mirekfigldoescebity #fi -0 Webef ldss an 100,000 cP.

20 1 t 90 h
e 3piiochst AL BRI R L B PRk O g brween
abodNaSt M @EERIUL 16D maﬁaha&b\ﬁemgmasermr fenionkiatee figramighly

the total lubricant blend of a pour point depressant
parafifias BN CORBrITGSHA) IE8HA S i eigRS Do segatics; (o} srapsithans

weidipe Bl AR o SPbgBE° SBoRREN of Rl PRRRL A
perckfitadnddecuttawittedodacyaiopargfiinye foactahblityite wm@ht peaserd of molecules
it OB AEARCBHLRY G14ete 143511500 PaBFF Y BtmAFFRA base oil i
seleltbd Fr'oiﬁ tREERup cBAEst@%f ﬁ@%ﬁﬂ B 8ase dil, h dregs 1t Bé’s@ o, ﬁQi mixtures

wel ght percent aromatics; (ii) greater t han vverg ht
therger cent ol ecul es wi th cycl oparaffinic functionality;

an iid) a.r .
o o R e U b BRSOl PR P SRl bpriong

fronBbRE Ub BSabbut $0 WHilghi ﬁéf@dn@ﬂ@é@flﬁcbmﬂhe tcftalrlﬁlbm@naﬂﬂbmcyof a lubricant
greater than 15. The petrol eum derived base

basasei] Bagtien derved from hgal@uparef@ﬁsq w3, gmogboyt €8 w%om 9yyeight
perc%% ol%aﬁ ogl,g[g% {okd1 IW%%lén'd o eﬂbl)éﬁrﬁrd%ﬁvémsggﬁ cotn nsmg

| resent 1rnvention relates
gredterbharnwhverghmebenmmtratss mgi léssamramnprrmﬂﬁm, addim Slﬁbut 0.01to

ht b d h | ub
S RS SR B 0l R Bl Pl

ubRahASIEdd b MWBEosity SEbBRCIESt 3P gledtePROWD *BOinWR RiBbkfield viscosity
percent based upon the total [ubricant blend of a

at 4961 @ﬂ lessrthate OOV ClBa§éle cbmuncemirb@sq @ hectipnalgrived frormnigdy

ercent sat I .
e i oS 880 A RSP AL IRER ¥ ricn
basd 6i¢ frhQlodl dekived fre@igHy) pardffidic wapeiniprives: () leke rnmsasmwwel ght
The | ubricant blend has a viscosit ?/ of about 3 cSt. or
perggnbaipmatiess (iI)gmeates thand weihiskganbmglegilss wihcyclgparalipicc

fun OI’ILI]?I?; E@B a]rgg 89\961% tpeg{};ytcl)ii'mfi @wﬁ@ﬁﬁnﬁ?glogarafﬁmc

rac rive rom paraffinic wax

funstiomalityitd weipht petewt efimalzoules ¥ith StultrydioperaffBtic AncliGmrl@Cereater
and the lubricant base oil fraction derived from

tha‘hi{:;hly paraffinic wax conprises: (i) less than 0.30

vei gty RehCRMntidh QB4R tolfirlidhe TRcBts O PrisindBleMWricant
percent nol ecules with cycloparaffinic functionality;

bleraischaying |e)rcd\lentdpwd3rgq§kfwéd yiktospiss slend0 YE agrpriomisigil berei: tIf one
embod?nqgr}/ %msgecf lubtitant is a gear oil comprising the lubricant blends and at least
one additive in addition to the pour point depressant.

In another embodiment, the invention relates to a process for producing a lubricant
blend comprising providing a lubricant oil fraction derived from highly paraffinic wax having
a viscosity of between about 2 cSt and 20 ¢St at 100 °C, blending the lubricant oil fraction
derived from highly paraffinic wax with a petroleum derived base oil selected from the group

consisting of a Group II base oil, a Group III base oil, and mixtures thereof, and a pour point
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functionality to weight percent of nolecules with
mul ticycloparaffinic functionality greater than 15.
w(db®@sprasent invention also relates to fini sheplcT/US2005/017976

| ubricants conprisin he | ubri cant nds having.
CeprESEaR oo RGTE BHGBRATEIT preaa T elf Vet g ec offess han
100POQ¥P At i1 BRI 10bridaft SINEaQ1vRCR} i@ rom hilY pathF@wax comprises

l ubricant is a gear oil conprising the |ubricant )
less haarf) weightaerdenbaromaties; gredier thae Sivveighd @picpermelectlprevith

oQUI ~-POi Nt .es - ' e

o BRI PR b B AR R AR RIS i
morobilbpuedtinio fendiofditpLd ight getaevt off moleeulbsnoith amifticyoioparaffinic

fraction derived fromhighly paraffinic wax having a
funafiosalgy gregtepthapdpween about 2 cSt and 20 ¢St at 100 OC,

bl ending the lubricant oil fraction derived from

highly paraffinic wax with a petrol eum deri ved base

oi | sel ect edBRIEGFDESCRIPIIONORSTHE DIGASVINGSY oup | |

base oil,. a Go (11, b .0il.. and m xtyces, there

e Bsgien aprbs SERBriCak eRdbrie 45 55 ffEdsomseh
deriPéemsbBAFNgBR Brookfield viscosity at -40 0C of |ess

t han 100, 000 cP, wherein the lubricant oil fraction

derived from highly paraffm c wax conprises |ess than

0. wek ght [:CS '

et 2 HiiulEh 8 2o s SERblE DL bR RRe { LT ERE)Pitopsch
deriaadifractioat(Fp-4af). wei ght percent of nolecules with '

nonocycl oparaffinic functionality to weight percent of

nol ecul es with nulticycloparaffinic functionality

greater t hp?ﬁ%ﬁm%@ﬁdﬁﬁ%ﬁ%ﬁfﬁlﬁvﬁw NGS

Figure 1 illustrates the results of lubricant bl ends
usiFigsleed utricafts, iBtladingrzediroisswmptise atleast bnabibrioat base oil and at

e N e e
1L1blﬁﬁgfé}\ﬁ@%rﬁﬁlgl§oﬂlﬁﬁsin ck ERn DESERINPTA ENhORnEREd lubricants.

o . i ni shed l'ubricants, including gear oils,
Finishedonbricantstmusé sset the epecifiseiiensrier theis enterided appiication apdafined by

one _additive. %5{ t - Qi Iy
o RGPt S RSP PRSE B g o PR e
inv&RioR hteShiRgdgr foahrastgearviléO Pyemtigitquibigfechihglsfiane stigdough low

| ubricants. Finished Jubricanﬁs gust n?et the . o
tempprakirg P EIMARGS SPefifieations 23 sPEUHAGRY RFakIEK, vigesiges at -40 °C.

def 1kath fint K1en S ABGRERE D GO HRIDINE REORBAROR lealififhe lubricant

finishe ubricants according to the present invention
basavit fiactieniteided Gomusghlppargifanic wit,s.peRoleminuderigedbiseyil, and a pour
poi1%eciae1r)regslalr1‘ts. ’Hl%\s/ee lubricant %f%%gs!']ha{vgvé/viscosity of about 3 ¢St or greater at 100 °C
and have good low temperature properties. In particular, the lubricant blends exhibit a
Brookfield viscosities at -40 °C of less than 100,000 cP. In certain embodiments, the
lubricant blends exhibit Brookfield viscosities at -40 °C of less than 90,000 cP, more
preferably less than 60,000 cP, more preferably less than 50,000 cP, even more preferably
less than 35,000 cP, even more preferably less than 25,000 cP, and even more preferably less
than 15,000 cP. Accordingly, the lubricant blends of the present invention exhibit
exceptional Brookfield viscosities at -40 °C. Thus, the lubricant blends of the present

invention can be used to make high quality gear oils.
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tenperature performance specifications as specified by
Brookfield viscosities at -40 C. The | ubricant bl ends
waemendi’ag to the present invention conprise apCt/esmbs/017976

one |lubricant ha action de
pAPXHTRIs 6 Siatte BBt or B W TR B ALt ropsgetved wax,

slacpofH{ ARG SILRRI RS fFiibd foDRESR, Wiy ubAbdnt PAfBALISs, R3aeafin waxes,

viscosity of about 3 cSt or greater at 100 C and have
normgpd alphh owfméwﬁé})ararp@ wirepripdiasd in Fenpeal plany pepcessep deoiled

l.ubri.cant hi [ ties at
petrdifih 63K R e sl S A W BRI (DR

t h@ht ubkiceabhsddi Efigtsion bitivadt frddn aigkfyi }ﬁirmffmcs,ca)scbﬂth@mbat:ant

40 C of | th 90, 000 _cP, f I
SR MR N LT S

fracOfEdkr {)Fryf?{}ﬁ@ﬁ& ?E{JaYﬁrlu?%x Eaﬁgls%éréa%aﬁ% 308V& BhtPRF&nt

pretera an 25 , and even nore
arontie$, er@utdr thanes weightetrd rﬂcﬂﬁ@m@ vaifh cydboperadiiimg fynctipmedity, and a ratio

| ubri cant ends, of ent nti.o I bit
of WalehbRT Pt oPrmgRERes it ForP Ll e i SHGRIEER Yhht percent of
molédﬂfesw@rmﬁlﬁe;cl&ﬁa%ﬂﬁlcqﬁndnbﬁamy 6§§r@ﬁtet fhy€nsi on can be
used to make hig ualtug gear olls. Exanpl es

f
S u n apteéermdmty)dmfthqﬁ rigak baseiopldfragéian derived from highly
paraffl rTcig Qv%)r( ]g:grﬁlg S % gregs OIanq OW%(ht ?)Fl%(éltft n\{\@lé%ul%g\?i'fﬂjlm %tloéJsa?effﬁmc

rrcan

fundﬁoﬂa?lftﬁlf fn ﬁomxp&femdrembdmiqnh gheolubficant bANAO)1 fnaKes derlved from
waxes produced in chem cal gl ant processes, . deoil
highbyparaff] @W%rq%&ewﬁse@an PR Pisihy grrarrrt appEfiss, @swelghtcpercent of

mol élﬁsbwegls?r on&ﬁ?gﬁ'ﬁfﬁﬂﬁ: qu? dnﬁl?tglt \Ag?e%?er Mahn 1lor A4 4 QBight percent of

para t he Tubri cant
moledussdvithasaudtioycwparsifinge fuhctimialieert let than (21.cltyeharebtixg preferred

at 100. 0C.  The | cant. b fract an _deri
erts e g it AP A1 GRS RGPS FOBL AT o S ol o
ratld"@ﬂ BhEhtRRIC RIS ndd1eTRdsiviith mBf@§tIBpark TRt fnveirabty t%welght
nmol ecul es with cycloparaffinic functionality, and

perqeattqf@mjecu}v@rvgﬂt mplicrdepareffiniediecionaldy wf grsater than 50. Tn another

f
pref‘%r‘?r EaReslRl i’ Mot PR AT N b R} G wox
Fisaatiess thana))l (lveightpercant &bmati@chndmad praferublytidse than 0.05 weight
ubricant base oil fraction derived from highly

pefcﬁatraﬁr”ﬂﬁ‘il% wax conprises greater than 10 wei ght percent
an(;ﬁ%%b‘?ﬁ:aﬂ\ﬂ Habe &YE'LI rrE)gE @grﬁ\}eﬁ'ﬁ%rﬁ Hx@ﬁfy’ gﬁ?ﬁhhﬁc)(vaxld'f the [])resent

er preferred di nment ricant base oi
invehntiax tieqmepeheadi fvan tHerloghlin pghffyucpwmbf aipoassxndodipgi ses

S 0 . (B SNt AE OB LGS A MELIDN uing o shape

selebiiChiepnadihtt YpoRfsidhBalb@artshad cdilprignga aohie ntthil hp&iogetdtion
of nolecules with nmulti c%cl opara]fofl nic functionality

comppné¢ng saderisandifors, of|ahoryé|_0 Artet’/A@E. pref erred enbodi nent,
Lg?[g:p#f? }g%‘f&r\l\ge:c(i egq(;%ﬁgirn?eglg SEhe; }ﬁgﬁly%grag@r{lk Vv%g 15 4 ?m‘,ﬂ)elr-ql?@/sch derived
wax and provides a Fischer-Tropsch derived lubricant base oil fraction. The lubricant base
oil fractions are prepared from the waxy fractions of Fischer-Tropsch syncrude by a process
including hydroisomerization. As such, the Fischer-Tropsch derived lubricant base oil
fractions used in the lubricant blends are made by a process comprising performing a Fischer-
Tropsch synthesis to provide a product stream; isolating from the product stream a highly

paraffinic wax feed; hydroisomerizing the highly paraffinic wax feed; isolating an isomerized
-5-
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rati o of weight percent of nolecules with
nmonocycl oparaffm c functionality to wei ght percent of

wodosawd7es Wi th nulticycl oparaffinic functi onab@t/ysmbs/17976
greater tha

not her._ gr ef enbodi t, the
oils 5Pl G PO AR I RRP RGP U RERORTgR ehet T Fopseh
derivR @ IR DY ] AN &ﬁ%n‘siﬁg%sﬁ fan O@O]@ex‘gﬁtl f@hdenPgbaRnts, greater
aromatics and nore preferably |l ess than 0.05 weight

than ﬁemglm% snobaentes msth cyplepiraBmichinetiaralty, émd a fatig of werht percent of

from
o LBl PR B3 G Bl o0 B By
multRycldp b EReS fintfidlaligi iTgréayd tiginsione isokadd. drhe aBoed-scadl p’r,eferred
t he nghly paraff nic_wax_ is hydroisaoneri

d
emostgeisok (R Roricant bobe it Bdr iare 25 oot EH GOt BiS Hpest

i R e T

interansbmda mma size triodechiagibye qanaisingi amohexmetsl lydrogenation component

Fi scher - Tropsc [
ondqee B GRG0 PSHTT B BLre B " Pl Fischer
Tropmﬁdbﬁbiﬂt%@&tmm&ﬁo@é dre HEREHEPMI BIENPT R4, exb ﬁ[d@l@éd&ﬁhber 23,
waxy fractions of Fischer-Tropsch _syncrude

200h hecgsincomeratedi hygeﬁmrc@ir@@mémrezm Ewplwsofsqmdlmﬁés of Fischer-

Tropﬁg}égx%e ari[hg? E ac%r | %/ \ng h%grnllon%%c mi;%ﬁ‘gfggé hnd fogct i ons

rican are a process

mulGSRRphRIFMG peddsoribedrg UaS.Bins.cloem4389, @'ﬂ)ﬁt]be&)ﬂbtah%lw% therein
provide a product stream isolating fromthe product

incogporgiegrbureiergpteyn HAEBEN: ¢ wax feed; hydroi soneri zi ng

the g gcl}o fﬁferp%sfegf GvARTn! 1? ?s%esﬂr&ﬂh@ttthé‘ thbfbant blends and the

I SOMeri z optional I'y hydrofinishing the
blenidsdfirisheziddbriiants cempnisd lubrigand baejls deriesidhmm hfahbplsmfﬂmc wax

conta7ae e RBY BEe e GRPIEe s L PPy B e g ecause
cyclﬁﬁdrgﬂitns YR SRS oWy G CIRh&T dohipatibilith CEdb@i&alhtIHlMlds and
and a ratio of weight percent of nolecules with

ﬁmsm«h b&vylcarapmm}mamg loblfumt:base QEs dweﬂ dropehighty neeatBistway

ecul e
Contﬁfnél};\gt Yy furggﬁati(g | gvell {%)n roﬂlr.h Wﬁ%@%@g&dbéa}m‘? Enc
funddiofAlaY ke WeigiDgsitanest Iﬁoléf:ulésh\elt]h ttblﬂtld@fala)paﬂaﬁﬁﬁc funbtlonahty (or high

fract | b
weiBH s oI GRS A PR AT e g bl 80 ox el low

welg}xge&'eﬁtom& %s%fﬂuﬁc?ﬁ fHift c%dt%ﬁalﬁtg* &t @Eg 'd@§1{3able

Si'ze nolecul ar sieve conprising a noble netal
beciyse nodeen ket iwdth muﬂnpmﬂmatafﬁmd émctiomadity rednee @fidaiioostability, lower

. 6000F 't . f ' he .
BTN e
mulqe%&(gﬂapﬁﬂm'c %ﬂét1§n§1theWe?14ﬂ VB Gatth] dted ‘Deeand@dince 3f Chemical

herein incorporated by reference in its
Strughiré prethe. Ph&maai@r@serteﬁs anfridedprdmtResporse sEHydrocrpeksisBase Stocks

and OB RNSRET o 1 hlbelh Ao 9.1, w8002, po 518

Accordingly, in a preferred embodiment, the lubricant blends and finished lubricants
according to the present invention comprise a lubricant base oils derived from highly
paraffinic wax comprising very low weight percents of molecules with aromatic
functionality, a high weight percent of molecules with cycloparaffinic functionality, and a
high ratio of weight percent of molecules with monocycloparaffinic functionality to weight

percent of molecules with multicycloparaffinic functionality (or high weight percent of
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mul ticycl oparaffns are described in U S. S N
10/ 744389, filed Decenber 23, 2003, herein
wo niwenprsat ed by reference in its entirety. ACPOI/USI895/017976
to the present invention,. it.is desired that the
molglss UMDY BRI RE  RE-SP RS 1 S LB LR pEmolecutes
withGRIRE YR ataBfit F@tioRas®. ol | s derived from highly
paraffinic wax containing hi %Ey wei ght percents of
nolTbe libeisansibade ails devped fagm ihighty paiefénicona wsed ibbieduyicant

| fi . . o L '

o AR AR SEL BRI 0 e o

elutiEhl bgl:uﬁﬂr&lﬁ)n:)?d}@_ﬁ;ﬁ@i, ASTMIDIA5a8400. kiliesfms@';é preskat iryadarﬁc:cnmtriess
ig paraf fi ni ¢ wax_contai ni ng. ver i gh ratios

thangsfegts} le@rlemure@orxm?ﬁi&leleé@%mq%c REFHOEPES gwrawﬁ {EMR).

Prefgnllépﬁ nBRRkiEL M/it#l?l’O%tlg no?i%ﬁﬁﬁ{t‘%req;rem iRGHoBRts s fhan 0.3 weight

cycloparaffinic functionality (or high weight

percperbyeiR L OU Vimhé co fesedibly A ST &t §292ePamadified txmeasure low level

functjonality apd .extrenely | ow . weight percent of .
arompabicE c t I eed WF&HWH&? él?r@iﬁ%‘}eéf“flfhl\%ﬁ ;E"%Ftbﬁﬁ‘g‘??tb%ﬂ‘tnf?%ah%aée
presBht3R afBShtS AL MaRBABURSHIDEREM SifefdUlYless than 0.05 weight percent,

multicycloparaffinic functionality reduce oxidation
mors peeifiirhbly yess thandr0lwei gl pierapni. fadiir 1spresentia agwyats Nesg éan 25 ppm,

vol atility, \Mdels . ef.f ] 3
oGP 55 sy & RSy e TLRBULES st A 55
00. Gatto, et al, "The Influence of Chem cal Structure on

t he Physi cal Properties_and ti oxj dant K Response of

Hy dihs PeERIRWR deaved baseeik @aamﬁgéwéﬁwabb@flﬁ?mprﬁe? greater than

et b RRd : | Ipr20QR1y, PR parrdiBum derived b

00 B PG 8 U 0Py OB B BRSOy b
oil fdcaonl & saledted ifoisthe grdupleonsistimgsf adonmhgse @l ta{aroup III base oil,

pr.esent invention conprise | ubricant base oils :
and G R BT UmIAF GHFY S BRAGR FIOReES Gl BsrY BF AGevSr3rurgpase oil
a m¥BhE HeuPAbERIYIS oPh niFRhRAHESSE Wi th aromati ¢ _

functionality, a high weight percent of nolecules wth

cy dhehehrishiit bdends ofi thetoresaat inysption pemprisei fen pbayt d0 e 80 weight %

wei ght rcent . of Lecul i AT
s Y ) SRSVl oy RIBELEL 0030 0 Lo
petrBlélifnl deyiotDRARE aflf dndi fEorh W DN ab 12 Welght Y payin pviat géyressant.
PreEer cent of nol ecul es with nonocyc] oparaffmnc

tabb thsriubricapt RlsrAswae e preifniiay gition seme st gomgrabout 20 to 80 weight
% l%@gﬁtﬁﬁéoiﬂ Jeﬁg%lér&gﬁ?f@lgg%ﬁfnflc Whe P etdu@Bakd 19 veight %

ricant rived fromhighly paraffinic
petrolxmudeeided bast bd, dnddrane abdut B105na $0 aweighf Pnpasigdint depressant. The

| ubricants contain greater than. 9 i.,ght. % sat.ur at es, ....
s B OGS B T B A e ST ARG KA ion o
the Bt Yol deffe@bhtN A b, REEEQARbilY donitisa (@) Yt higsis 49 kadbout 99.9
detectable by |long duration 13CNucl ear Magnetic

weiBi<6 04 hedulgirant blentdaspgrd{ngvRyihe mresshicinugItion apg (Bdiqragbout 0.1 to
T h tie f . it . !
abomeélsw?irﬁgt;% 6& %a%té?lé h{l(ﬂﬁ% in'24affoh P& %‘85'11 pdnl?t &BRQ%%

" Definitions

The following terms will be used throughout the specification and will have the

following meanings unless otherwise indicated.
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percent by HPLC- UV, and confirnmed by ASTM D 5292-99
nodi fied to neasure low | evel aromatics. In preferred
wepdsdiatent s nol ecul es with at | east aromatic PCT/US2005/017976

u tlonajlt munts | e ”»
weil i< ke e BFERART Yo Pul IR, o “BBelaigpbel dervea.
meaREMEERE profREeiridtRhesatd o ghded fi@n odisblodred bt some stage by a
ercent. Sulfur is present in anmobunts |less than 25
Fisc ?frﬁropﬁ?hé’f?ﬁeé? erably I ess than 1 ppm as determ ned by

ul tr, 2V ol Qb d Ups eiGtu y Mo RurARFive® Ine 3 8hat the product,
Phriod iR SRR e

petroleum derive se ol ction o bri cant
fractidre o€l feed opiginstes frgmethe eapdr baerh@a@l streargh frofd disttilingpeamlama crude

| ess m, sul fur. ferabl t he petrol eu
e T S T S R T
petrGIeRdidatil kalfbedro 9%535 f'ielld Baren@td., a Goup Il base

ol I, and m xtures thereof. The petrol eum derived base

oi |nghla<ptana&ml@: wAX Sars Hwax pavieg 2 high cpriset of |nrpar%fﬁnécﬁea¢fﬁlly

o m.xt.ure §
e o J R0 Bl R0 RSOl ol P g
thanl 3 W& N&@%g PiefOfabl ;,lb:hé Giphly fesfEniei wakes ageidve dqef;rreu&nhmgéﬂtmn also

araf inic wax, tfrom about 20 to 90 wei ght % petrol eum
hav%@rvmlew% ol Bitiogern# Sufyrmeshiseiy lgssiiian &5 npm jplplgombyped

r I
it R @O e BRI AT s TR aPPB P e Pl bl e
thatintay82 used mithe prebanbinveativn ibelade gadkswales,i deeded slavk \Ma@hj Iyﬁned
araffinic wa rom about .20 to etrol eym
foorl @i Y R PR TSRS A oo o AR B
cheBRYS pIRRI PR ccARBI REZA Potroldith @LREd Rlak s, Rficrb&19sthllias Makes, Fischer-
I nvention conprise the | ubricant bl end and” one

Tropsghimaikese apdmaheties thereof.o Thehpoup o ointsydithe hlﬁblmp@ées‘ﬁm waggs useful

i o Bl S QR B e sl SRR G2 ot i g

t 0 THReerl ‘@lRANEd frmeﬁghljaﬂaraﬂﬂlo(\béx”frﬁm ahothe foduct,draction, or
about 51 wei ght % at | east one additive in addition to

feed regifyie T PhIS RIRfyced AAMe SB8F bl fioPuhk Sy aFdiinis W 4ty
t er Wi Ld m%ﬁ %ﬁfﬂy&rmaﬁ)&gﬁ%hs I:cl;}ﬁ 99 tfat & (ﬂlgélﬁ’ Bt R one group

ave oW ng meani ngs ess otherw se
of atdmh thattskake Bh eanilmnnpfecde:ﬂoualeﬂ dﬁkoozrhzad Elestedrer wiiere plscinmber of

proces or "Fischer-JIropsch d h t
doe i ElectPhsiah OGR! #BBG COraTIITEA SpBRY By thf Buckel fule of
4n+R f(QQUﬁSF' e QNS RS RAYreRedThtBeRREMPIO RRAIIPHRGRSTo! limited to,
he“term "derived from a'bizetrol eunt’ or "petrol eum

benzmllel biplenyhwapighalengt andtbe pkoduct, fraction, or feed

g\at:a g?l%lgssw{%lré ?}?Qéc%phe rﬁ‘ %18 Cfuanc?l\c/)r(?gln)(le %%m% Lﬁyex%anéc&le%gt is, or contains as
one or more substituents, a monocyclic or a fused multicyclic saturated hydrocarbon group.
The cycloparaffinic group may be optionally substituted with one or more, preferably one to
three, substituents. Representative examples include, but are not limited to, cyclopropyl,
cyclobutyl, cyclohexyl, cyclopentyl, cycloheptyl, decahydronaphthalene, octahydropentalene,
(pentadecan-6-yl)cyclohexane, 3,7,10-tricyclohexylpentadecane, decahydro-1-(pentadecan-6-
yl)naphthalene, and the like.

Molecules with monocycloparaffinic functionality mean any molecule that 1s a
monocyclic saturated hydrocarbon group of three to seven ring carbons or any molecule that

is substituted with a single monocyclic saturated hydrocarbon group of three to seven ring
-8-



10

15

20

25

and the residual fuels that are the non-vaporizable
remai ni ng portion. A source of the petroleumderived
w@anshes7B# om a gas field condensate Hi ghly paref/ismos017976

wax ans a havi n n ar aff| n
arb%’égne[nr}[’glcp' Oﬁarr\é\gft;‘ecrgr?‘ﬁpaﬁaﬁbe foé’ﬁ yg/u é}ug %\Ig Ve A B%Fer
preférB@ 0RO toMB@Nub¥ituansl Hﬁfr&eﬁtﬁﬁﬁ@éﬁmp}’esgﬁﬁadeg but lr@ ﬁotﬂﬁnlted to,

wei ght % Preferabl , the highly paraffinic waxes
cycl®momﬁecx9koe§e/htcyphb@m,ucornloa@%% @lehepyh ?rtswe%v@y{c)%qlohexane,
and@]' 1hggen and sul fur, generally |ess than 25 ppmt ot al

nlbl ned nitrogen and sul fur and preferably | ess than
ZommuleEmﬂnheMcmﬂoﬂmgﬁhly fpatiahdlity neanaxesiotchale thwys a fused
be used in sent inven}lon i ncl de sl ack wa

multiryslie g&urgegixp(g%ggggn Np%EioHR ! P SO Esed\x&%ff any Molecule that s
substittitéd wARbnd & &bﬂaéfﬁs%a mﬂﬁ@@fl@ggnﬁﬂa%&?&ocm Y gﬁaup% of two or

waxes produced in chemcal plant processes, deoil
morgp Btsediivgaypuaryi meldcwasbetis snistitused yih aior¢ then pasmonocyclic

s b RBN TS e S A THEERE) mo TG REHturce
hydﬂo@é&%‘ﬂ hﬁ%g@’uﬁ peifeabIghs s f&@@ngadTm ejoexrpakdfﬁmg rgeAipahnay be

t han 6Q0 e term"derived from hi garafflnlc
optigreXly sWessitiged With onmer pesRFEferably ara od ee,o%u ftEwepts. Representative

ex *l.;le n@ﬁltdgsou{t %L%lﬂoi)flmlltéd i Q%ﬁf&oﬂphﬁﬁfgﬁe %cﬁ?ﬂl?d%eﬁtﬁl@ﬁé & 7,10-

araffinic wax I CS means
trw}l@}dﬂle)oyaﬁdsmmmodmmynmd vpelgadehat-6-gntptitinalate, hrehtet hlwe

group 0 tons th uni n t ed

deseatekEliserust RS DAHEHDS s Grismore Gerotas e

v1sc§é1ﬁﬁ3ffa9{b§1dtl% R 16:944R sk 1R R Al EL SRR -tbBp&ature, low-
sol’ution to the Huckel rule of 4n+2 (e.g., n=l for 6

sheagirate tvisoomity oétauto)natlszepmmmraﬂmde geamnlpJ texuierand traetor Bugds, and

indug %aqtér&m%tgve%d’ri a@BF 822%21?%(1% sn%crﬂg W%o%ﬁhglﬁ%’iscosities.
ThefGMP0D0YDHNRON @MumatMiaﬁﬁﬂisﬁoﬁ hatd sipScxﬁ@z[tloQQEkﬁLﬁJtea maximum
as one or nore substituents, a rmnoc%cl ic or a fused

Broeglfield W@qsi% a4 af %‘HOWr ok ke Berd ME QQN@-P{espemﬁcatlon requires a
Broglyff%{? i @goas u o Dipfeds %H@ ?@0 cqptTlfénﬁlllth%oﬁUpé}Eé bedant

nore, ’pre era one to re
Vis&ishsg Oldsuﬁﬁﬁtﬁm el § Wefot 'afiW\gearelubxmathhas addw Cba}pel'ﬂjltlrealliaeosity

not limted to, cyclopropyl, cyclobut o
e rsnaneiite Byt [P EHS aobiaiht el EADH aoc. e
lubx@c%}lﬁln&%s%‘?%% ﬁiv@ﬂ?on Wikt a8 eeckiierdnidcoiey ANBFRNSE less than
-tricycl ohexyé&ent adecane,

100d)@6aﬁymf¢¥ab1}( lsenthar €& 000 &, pyﬁf9rn'alyr1|¢sn ﬂl?’én@;ooﬂrﬁé’ FiREe P eferably
lessﬁiéaéln’j‘ Sa(z@)l c%gg\llegllsﬂu\ér\ﬁeﬁngeg%r ?lgﬁé(s% h%ﬁ?é%?) cgl éna e%ﬁ %x{ogggrleketr?(bly less

thahyslo@rar. bon group of three to seven ring car bons or
any nol ecul e t hat
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hydr ocarbon group of three to seven ringcarbons.
waeymbsapasaf fi ni c group may be optionally substrpd¢mtuemos/o17976

with one or nor

e, preferably one to three,
subst Autmmative (Raprlssm'maat Wweosatya(ﬁbmﬁcatm@ls urd@AFaMOGar e

The

ot IIIIILUU lU

SR ride )

wth nulticyclo

gx)glturew_

ct %%gt},atlc \%Xcosn ]e)t(¥bO°C (cSt)

5ﬁ%%k%(r?é
par1 ,\Oﬂ‘? eP {%Act i

and tt}ﬁl

i ke.
onal i ty mean

I\/bI ecul 6s

any

rml ee;gWa t hat

s a fusgs nultig

yclicq. q;at ura

ed _

7=
||yul Ub

nol eddMe t hat

boet nnrg

grotp—of—two—q
s substituted w

1 ITOT 1I u::eu
th.on nor

rngsTany
e fused .

mul tigowel i ¢ sat

ur at ed pgdrocar |

bon rinhQ gr ou

bs of twe

0] fusedT
Wit ed ui

subst¥tut ed _wit

I TgS; T or S any ol
h_nmore tfan one

ecwe“t al |

=

>

hydr o8ar bon gro

up of three to S

nnnnryb LC.S

even 7.0ng car

aturated-
bons. A&

TUSedggul i cycl

I C saturat ed hyd

r ocarqup rn

gr OUQ13 5

tawn . fucad ri oV Thg r\\lr\| o rf
LM A A4 T UJ v T T T A\ |

IIIIII\J

group 9%y be opltional | y-subst i duted MiXh on

J
b or o0
pref er@pl y one to three, substltuentﬁo Repr ¢sent atdpme

ex-apptes 1

hiit PRS- |
CTRATTPTCo t llul HG s out—afr-e—hRot—rtm L cu U,

decah¥¥ onapht hial ene, mtahvdrcoenté‘ll e, 3

7,.10-

tricycl ohexyl pent adecane,

decah dro | - ( ta apht hal en

1 R iRy MBI <08 SEBL 3T HETRPIS oAb T paGerds xhibi
desx??)t aﬁe§ il?leadlif?ﬂ‘éfh%‘ Sddeptich 1%W\’Br%6191$é1& YisBsitaddta@ MOPCYRcluding
u ricants at |ow tenperat ures.

The

gootitkmemahp eiseesityelow Neaskealatilifyaand highk evidpiive s#dilatyt @dpwpour and
I qransm ssion fluids, gear oils, torque and tractor
cloyd piY& and industrial and autonotive hydraulic oils

ar e hepauentdogity Q%Crhédsﬁlférrfént &rteotekisahek toifomosf 4 fleid.under

The GM 2003 DEXRON(r) 11 automatic transm ssiagn fluid
grawipe dYlrmcibiieant basq@ilp. e’@l%leérﬁabmﬁ%m BrdoRemdpemaand dbgsqryect
oveiion By dPRehds Spon A€ oL AE TR b M fuid being used
Klrﬁnﬁﬁ@wamﬂnti&, d}lﬂ@mﬂ:rEd b’i]h”eS’llMthﬂﬁﬂ D1 eTiGempultsidoe feparted in

Vi t i f J306 .f SW
cenpiipiedesis THa bR PO e L P e SoudT H Hlinematic viscosity of
aboaP$6ichH &ragréa‘?& B2 YERCt habnd H8LIBREATLHRE LHREH 11 4HdE hh@ a Rinematic
viscosity of 150,000 cP is -400C. The |ubricant bl ends
v1scm‘51ty hf abouhy. e 8t argredtér anri dase than B 10670 &it@t WQ&’@oélil agothgr

em%%lna% ?El% u Eg:g tZ)ﬁl 8 eeaS gncpatlcpvg%ggbg Caé 53§ 8§pﬁ%reater and

lesPhef s8oabhy ckessiopf@n 35, 000 cP, even nore preferably
| ess than 25,000 cP, and even nore ;i)r ef er abl | ess
t hahhellsbugat base Allfestensdsrivghiomn e et W%\i‘@éh‘i‘g‘? a kinematic
v1sgsﬂ? %Eﬂ%&/@éﬂ :ﬁ)%ﬁt 085 sThe OIO"@rT}IQ@IElBUQJn? pats o@lrﬁjactlons
gear 0| S conprising these ri cant bl ends
deréxbifiont hidelyipaedffieic prag peayttieed vanyirgddndmasic visgsosikeepithionthis range

IowBro kfi el I SCOSi ti s t
at 100°C. Pre erably, h&jbr}/cant base oil actlaons dé'rrcl)\pe

kinematic viscosity of between about 2.0 ¢St and 12.0 ¢St at 100°C. In one embodiment, the

frorrrl] ki gﬂpy pagafﬁmc wax have a

lubricant base oil fractions derived from highly paraffinic wax have a kinematic viscosity of

between about 2.0 ¢St and 3.0 ¢St at 100°C. In another embodiment, the lubricant base oil
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good ki nematic viscosity, |ow Noack volatility, and
hi gh oxidative stability, and | ow pour and cloud
w@Eoiost s373Ki nemati ¢ vi scosity is a neasurenent BET/US®05/017976

resistance to flow of a fluid under gravity. n
Fractiags APe s asm Bish TeSstaric bt R REMEH P oot PPyeen about 3.0
cStgnla%r@C%qgmda@ correct operation of equipment depends
upon the appropriate viscosity of the fluid bei n%
ct of

us ¥dkcokiyledet (V) isiagcowpitiaal, umlthte& myhon afli¢aying SR

The results are re d iin n e
el TG AR FB RS o Re Bt bokFE RS s Lr
temﬂ%ki!@ﬂ@aﬁchmMigSl@@S\hic)zSuQ\fvh@bﬁﬁdted&h@ higber v Wrofahefl, ée 10wer its

1000C. I n one enbodi nent, the |ubricant bl ends have a

tendraqyderahange vissesswivih tsmpeistie. Hish \ddubrisanisase pesded pherever
L B

automg‘o?ﬂai‘ehglﬁe ofl nakofldw FreblyeBbugir togerait esld atadlﬂgabst mhsibe viscous
about 7.0 cSt at 10Q0C _The, lu |cat
enoyghagier WARD-HR £q RFeUide fyhivneaiop: Sérf%?fyf e&ﬁ%}?dﬁaésscgbed in

ASTHIPEIROLE \Préﬁféﬁl}l YeQhbrRehVReMs P ﬁiétprgeegt invtntAA%adda viscosity
cSt at 1000C. The’lubricant base oil fractions derived

mdeﬁuo«ﬁgrelaiegthaylﬁ@.r affinic wax may be of varying ki nematic

osi,ties his e at ., 1000 Pref
RS A kP BT8R0 PSR R B tom ey
para@ﬁ‘xﬁ@fﬁfak N £h MEPrib emBerdeniob@irbs l&mﬁl@d@ﬁlvﬁyoﬁfy diﬁh&\walcant base

about 2.0 cSt and 12.0 cSt at 1000C. I n one

oil feastiomifleristed fromhlighlytparadlme Waxs & heviscqsity didey facteres cqlegfated by

paraffinic wax have a kinematic viscosity
the {8 A ond o B O A 0 cst et 1000C 1

an ot%ecroseymméx r]fectbx 2Be lh(mhnemzamtvm:wmy of lubriemit basesil fraction
derivedfro araffin wax Ki ermtlc
vi scosity of ?%éﬁq‘é@gm’a@%fgn%‘g?x éﬁ@%@d ég

Thejh%}g:gnt MESGPEhitdonk ﬁgﬁ%d(f}@rﬁ highly3ar&NRicW&ahay Weta| Big&osity
moer indicating the effect "of tenperature change on

Indd)dgeekq:rrtbamhﬂ ¥iscosityoledex/Fagtort he oi | . Li quids change

Vi §COosi t. W|thte era r SS_ .V
e 0aepo S g EPR e 2 T PP aAE: 1L ies FRF Of BitER base
oil Jvmmégﬁms flo®r &ﬂeﬁ@@em dsse&ﬁﬂouwd ¥biiditidne npemqiotmﬁtenaﬂs;ﬂuéﬂnmed as
[ ubricants are needed wherever relatively constant

desqribed s ABYM B 5PeeriR+ Ele E?@lﬂw %reyoxﬁ%ﬁ iy dﬁgretee frplsiuat My,
corrp?erm?lxlﬁgg?éaﬁt l'ﬁds oﬂpheﬁ}ét ? a d;Sns f‘?)p 3) ﬂg \W[é?ltlulgljé)% base oils

y enough to permi star
havy loscpais peimey gh:y afsbare lvlmlynolhave othpr gnuddewftmhperature properties, such

| ubri cat be det d bed
as gy Siowd poa, 1ok ST Foeeie PPBLAR L ‘HErAgeGronki Veosiy

Clo?%gﬁlﬁql% 8{&%%@&9& BRYEnntry KABE bdurl JasR Xar@fis 8% R8ds6d as a
temperature at which a sample of the lubricant base oil begins to develop a haze under
carefully specified conditions. Cloud point may be determined by, for example, ASTM D
5773-95. Lubricant base oils having pour-cloud point spreads below about 35°C are
desirable. Higher pour-cloud point spreads require processing the lubricant base oil to very
low pour points in order to meet cloud point specifications. The pour-cloud point spreads of
the lubricant blends and the blended finished lubricants of this invention are generally less

than about 35°C, preferably less than about 25°C, more preferably less than about 10°C.
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The "Viscosity Index Factor" of the |ubricant base oi
fractions derived fromhighly paraffmc wax is an
wep@snixzad nunber derived from ki nemati c vi SCOBCT/YSDN5/017976

the | ubricant base oil fractlon derived fro
paNgszﬁqvma@h%bg defmpgd a&,t]gectggqsto)f o} ﬂfa(é)keSFEé]leléYelg %,%}ugh is lost

whelﬁﬁlle %Hlléﬁ&geéibﬂ 2 @?KI d Ar@ g \9@ g4 @bh, 0% 7 Mb% Qélb%yanheﬁﬁ%nc ina

emat | c SCOSIty of | Ubricant base
test coidible ot glowhidk aicostant flom dfiaghs gzrapfarfalf 6Q mnrmtmaa@catdmg to

+ 95 The lubric
asTH Bl hrprerapi prectiadonas e Sk BB a i pmicn
corret8AN Al witAAE TN ©59D6 s/ sihg! artel%o:g;@ﬁﬁfem&malryzmmqss\) by
a neasurenent of the tenperature at which a sanpl e of

ASTMuBF3 BarkGhakackvolaitylis gregithioughont i disrdestirecgriess gthepwise
I . [t . t
s oR A HE b B8 aE P R 1 R R L SR 8,

beeni fourttegceg@slatealitti ois colvhmpti@oimpasehgdr chtdngirzanStrivasguirements
oi | s, have speC|f|cat|ons for pour point._ We :
for I ypleAer HaROT AR 48D eERVRS SevRRlgBeRnt g‘zﬁnaﬁ Ql Saeﬁﬁva%frr@osuch as, for

exa 1@ ACERIAY3 bR ﬁa.’avlﬁ E?ﬁ%tfer anGQE§AbQ¥F @@H%ﬁﬁtﬁkfﬁ&lca The lubricant
rdperties, such w cloud point, lowcold filter
base phlLfgagtlmg; @ulvert fromdmghljamaraﬁ'nmwax qftée preaeriiimygntion may have a
I ScQsit d oud 0|n J,s a measurenment conplenentary
Bba%%‘ﬁﬁatﬁgﬁ?$ﬂg Wgﬁ t(s expressed as a tenperature

at THhiGEhcR \&ﬂd’mityemftort’ RE tHeUlricaA BasHais Eradtidn REiged Fointhighly
devel op. a haze under_ carefully specified conditions.

paraﬁﬁrmwawuaﬁtemmycab@ura@r@ﬁm%fwrwmemﬂc iseoniy©f thedwriqgnt base
oil fr%ZtYo?h c? ?x\/g&éﬁ% a@ﬂ% P?@g@é’%h? N k Etﬁﬁg %&%rqg’ tdlkulated by

prea are S|ra
ﬂmfmeMngbqwmop0|nt spreads require proceSS|ng t he

ri cant_base oil to very_|low po n or
Noaﬁléé(plae laﬂc%rwogg%eqmwﬁ\@wg? O#Ws Fntd?aaw %a?tmn derived

spreads of the fyhfidy @yémgggngﬁmgﬁqobh92blended

finished lubricants hi's 1nvention are generally
Preféreldy, thb fubriatd base380raqtiors deraietl yrofnelghlly paraffano wax 2802 Noack

Vol iR vt RBedk vk TaRo R eatouiRin R Soveiitiiar o

WhITRO Ok Mat® BN WhEN.-4 O8taBisd Tdsbishaad: %Eaéllnn%&'}@@a.@édo 3fidation by
2.67 kPa; 26.7 nbar) bel ow at nospheric in a test

meagsy r@tetmp@wrgemba@mt@n@@ﬁfg@taﬁ&w diprate “deqﬂgn Of JMte

Oils ”%du%gla @&%@éﬁee@(ﬁg %rhgfn gm f?%-gj %%) O 93 all , the

tonveni or ca ack v atl > and
conditihs\ad @h: amtnbf;ﬁbatoémmﬁbdygm 4t13485T MpbBERRAhd ho@;/tolmalsm@tlon of

a therno grav anal yzer test (T % by AST .
100QeoE0s BB bRl vin s Oxidhip P flhad et lyghistic 0 Phlof catalyst s
useﬂéqb@gﬂm o8l e OIRAGEMS §ﬁuﬁhﬁt&qomimﬁ&al\ﬂabﬁtheﬁdtésxn

engrne , as nmeaSured by T Noack and sim |l ar
keromtemm‘a;latlrtm&le average metal analysis of used crankcase oil. The mixture of soluble
metal naphthenates simulates the average metal analysis of used crankcase oil. The level of
metals in the catalyst is as follows: Copper = 6,927 ppm ; Iron = 4,083 ppm ; Lead = 80,208
ppm ; Manganese= 350ppm ; Tin= 3565 ppm. The additive package is 80 millimoles of zinc
bispolypropylenephenyldithio-phosphate per 100 grams of oil, or approximately 1.1 grams of
OLOA® 260. The Oxidator BN with L-4 Catalyst Test measures the response of a finished

lubricant in a simulated application. High values, or long times to adsorb one liter of oxygen,
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been found to correlate with oil consunption in

passenger car engines. Strict requirenents for |ow
woolauid7asy are inportant aspects of several rBCEDSE2005/017976

engi ne oil_specifications, such as, for exanple, ACEA
indiguigeamictaily; RLENS peAnfEeYSiRe Orglits TR ﬁﬁéﬁftw&@

whlcggxrg a {?%gt’al%a %dg‘?a?ﬁ 0P CheVrbRELQNSr Bk IC6Rthahy.om hi ghly

c wax of the present I nventi on may have a
No &iekenably,ahé DikidptooBN with Lth@atakyst Tust glamltwﬁhomldéae alpecabout 7

houlaeh’lreiflgra{)]fyy%?ﬁﬁt(ga‘rﬁr \ ttg%rl- qlls\é/ipgg a% eé 81an a{)ma}%'h%ﬂrs The

FiscR&tOPRpschetetivesubfiodt kise @ifetdctions cﬁ"@lﬁlé‘:lubﬁc@f bIehd? of the present
| ubri cant base oil fraction derived from hig

inveptemhaviers ligauch grratenBue |k 0ot | Rrpfeyabﬁ)éél@eolﬁlsqhgr -Tropsch derived

caI uI at _
B0 ek DA R BB MR M Ot
BN b&lﬂ‘ai tbldataﬂysatetsu xemldﬁrgram ttﬁarncﬁﬁ}’(uugd‘ll y paraffmc wax at

100C) 2 7 Preferably, the l[ubricant base oil fractions

derived fromhighly paraffm c wax have a Noack

MO ss than a Noack Vol atility Factor as
%fﬁﬁc )5 t he above equation. The Oxidator BN with

L- Arheaigily paraffmst wivsussd iresiaking dmjnbxmcgmt bast gtldraconscof the

oxj.dat i

e, T 8B AL e B RS R B ey

pardfﬁﬁlusa&a&lc@{npﬁ@@lgr%mﬁ REBEH0 (i gEh B -Brkffins Mk ferabBy grﬁa@eman 50
26, 1936). Normally, the conditions are one atnps

weiglt %puand Tty geqﬁerablyxnf@wthaﬂaé Fraigti got Peteahly.dhe Blghgf paraffinic

b
wa RRA0R PR et A0 b 28D L SyeRY PR gl B nftobon L ffer
genbrally feclthpe RS pphh tg‘faamb)ﬁedmtrogeﬁlmd culfial apd tpraferably less than 20

ppng]I ﬁ%ﬂlﬁ%ﬁ?% h? | Ubl 5 1&1&;\%@@ g_r?tg}?}gl gi}?%l %?he{j]grrg%%te Hl%entlon include

slack v@fﬂ(léﬁ AWHILQ sllackmﬁeméﬂn'éﬁ €od¥d 0iBOWdRY RibBAA kaffinates, n-paraffin
enates simulates the average metal analysis of

wWaxgs, dﬂlA@r\mndes:,amempﬂoduc'Eﬂen thepgtal plantprogessed, deailed petroleum derived

wa)%gbg{g Hﬁteﬁh as%%(%& Pg%:\%%ro’go ggcﬁﬁ wa_x'@g,r%té Hg?@lreségge&n The pour

pouTtg BFth3 Eaﬁggllppmffmew@@a bidfylen BAE Khei@idnSar & Brebfiet ihlams besand
zi nc |spolépropylenephenyldlth|o phosphat e per 100
pre@ra@m;gr@atebthné - approxi mately 1.1 grans of OLOA(r)

260{1: hasrb 69& sgc?ﬂ}e%d tﬁy tf%s&l Iﬂ &;h y a%‘fﬂ Hwixed E bﬁ?g%gegﬁo provide

the response of a ricant 1n a Si
lubAgpk basatollcﬂ‘actlbinsghnmmm@as highmwelghh gementteaef ntobecabts orith one

liter_of oxygen,indjcate ods i Q. ry is.an
cyclagRRT RO ORI £ COBIIICE Y505 Pl VPR oent i Qffecules
Fexs ite
with ioBeE RIEAFAEAE AR 6 W gpeiERIRAcIEHAN 1

murfmyd:lopeesﬁﬁlntcsfusttt@mhld}'lﬁ@ hagloweighbpangeny of molecules with

moncycloparaffinic functionality and extremely low weight percent of molecules with
multicycloparaffinic functionality). These lubricant base oil fractions can be used to provide
lubricant blends exhibiting exceptionally good Brookfield viscosities at -40°C. Thus, these
lubricant base oil fractions can be used to make high quality gear oils. In one preferred
embodiment, the highly paraffinic wax is a Fischer-Tropsch derived wax and provides a

Fischer-Tropsch derived lubricant base oil fraction.
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hours. Preferably, the Oxidator BN wth L-4 value wl|

be greater than about 10 hours. The Fi scher-Tropsch
waolesosaexi3d ubri cant base oil fractions of the |ebr/iusanso17976

bl end_of  the present invention have results nuch

Procgssefar RiovidnglOd fraelg8 s, Preferably, the Fischer-Tropsch
dlerl"hé’ ﬁﬁgri%ém blcnBhccBREG Rithe freamt Q8% colilpeist HEAE %ﬂé lubricant

bl ends of the present 7nvention have an Oxidator B
basewiilt firactiod d Ginted| fycan highbtparaffuictwant a petecdeusn deriead base oil, and a pour

.hours. Hghly. Paratfmc Wax The hi ghl ffm.e .
s et N PR b Moo b RS o e
presBit§RAtion ¢ PRIPaRIA FEHR tHei @iy pMaffiniewhBy 8 pfucess ifelndiagt

of n-paraffins. Preferably, the highl araf fm c_ wax
hydroisemerizatiogr Esafereblyhtha hzghlwmrgfﬁplm)er%légi/(gfpﬁpﬁ@{lzed using a shape

ref.erab I . Wej .9 r ,
s £ LA S5 NG LEL B ERYRER bppgaion
combingﬂint %ncrbab@‘fcﬁﬂiﬁnls ofabxas 606°Edo 750°Fh&hp peslect framvient i on
al so have very Jow |l evels of nitrogen and sulfur,. .
hydigisREIBFAPN i SECHORAEC SSPIGRIGE 0BT Y B EicHeRs FivegybReir
viscﬁ#{d{ﬁfg}eﬂ%@n ??@It?rc@%ﬁ/d io?ﬁ;i at f#C %Qd B&tbridEeR] @8n 0530 weight

paraffnic waxes that may be used in the present
perdentvaeorhatons, graatbiitian § waight perrey madesoles adthglyaloaméiaue functionality,

S B e BT SRR BB oty o wee
per&ehedtintAbculsaiith @ﬁ@i@?@&}%afﬁﬁﬁcﬂlh&%nﬂﬁy IgEdabeu Mhatelrsi. VMG lubricant

maxes,'n1crocr%stal,|ne waxes, Fi scher-Tropsch waxes,
basewibifradtions regisechiernseide THBNEH PlesE hAYIES s KinematifviRPLy of

o fuboin s e e

e ALl Byt DDl LA 38y RIS
100lp@ewPdi scovered that these highly paraffmc waxes can

be processed to provide Iubrican% base oil _frac

cort annP T STEROE ke HENY DREITE oK Sobl BER Leqpech derived

waﬁ%ﬁw{’m&%fafﬁi .h‘ér-_fl“HﬁQ(t, | @Rk tubried beRYipkAtee. a very
Igh ratio of weight percent of nolecules with o i
o Ndeyeclubpeang bise ildractionstaromadé by progesyspightisipg preeiding g highly

parqrﬁ%iﬁ %%!é(le%ﬂ m%g}yglg)hstol Y %h%ﬁ@e&lﬁ{g@g%é\fa{%rﬂ@ g}ak o &lolvwé a&qgomerized

oil. "BRGH6de8PRAR P fifrtHef c btk if@B@dratiyg eRdsoendrizedreil ybiatwd from the
wei ght percent of nolecules with nulticycloparaffinic

hydraisamarigation Rrpyess IrreBidp apg PICRPRE TIRS4eNSE Hingrpaficryidnesity efpetween
aboll2 L‘Sct%gd t28 ?{/ zﬁ\gigg‘gl, é&:k? rEl?l?gFta»;%sﬁ Qﬁjcﬁlt 9)@{ Qldt 127Gt &t) %90 C.

exceptlonaf roo Iscositres at -4
LubHewst, bat@b fadtiohs ireabtainzesieat hhve the abdviesasfochprdpertsed

éﬁﬂggllke ﬁ]lfrtgc{1 @rﬂgoa(hﬁ!ntﬁﬁl, &1% Slé)ggfulrtﬁ;"aéé %ﬁ?&@%&%&%&% (Qo the present
invEltRGREL FiEEIRPSIEhsER BirvRE 1R af HAsPbiPHbER. The Fischer-Tropsch
derived lubricant base oil fraction used in a lubricant blend exhibiting exceptionally good
Brookfield viscosity is made by a Fischer-Tropsch synthesis process followed by

hydroisomerization of the waxy fractions of the Fischer-Tropsch syncrude.

Fischer-Tropsch Synthesis

In Fischer-Tropsch chemistry, syngas is converted to liquid hydrocarbons by contact
with a Fischer-Tropsch catalyst under reactive conditions. Typically, methane and optionally

heavier hydrocarbons (ethane and heavier) can be sent through a conventional syngas
-14 -



10

15

20

25

30

Fi scher-Tropsch derived | ubricant base oil
fraction. Process for Providing G| Fraction The

wo pdsiicast bl ends according to the present i nveCI/USIW05/017976
conprise at |east one lubricant base oil .fraction

goncgpet 19 @EP ViSO HICER 89S faAFSFH Y nRthigR Sa5Cqpiapielipgen and carbon

monBEiRE L8 nPISEc1Rdd mindPEmBuROSS caPInHiodEPARESAMter. TR presence of
l'ubri cant "base oil fractions derived from highly )

sulfypamiteh gann hado gearx sadéninth ephpsphweys and avsenicicontagreansy ia fhg wagas is

fraom the highl araffinic by, i NG '
unddssEhT; £ Bl Gibn BR Rprhdihe o o oRIRESR8, R el co
remMRSuifer MMt SOREBMIARE ftomi thg feeddeape pagbradihg e Fischer-Tropsch

i nternedi ate pore size nol ecul ar sieve conpri Si n%

cherpiglisy-eMersalPT VL ARCICOMABEIBBRENY el KB N Kofase 9 skl in the

art. Ef)r 9}& 1'16: %980 ua}cﬁ))egs%ﬁp refe;mﬁ B x%glg‘%ﬁlﬂfsﬁﬁm 1 rities. Means for
ydrol sofferrzation 1's fractionated t& provi de one or

reméviieotherawhianrisantaart nglla&nkwn éntibsecofiskdbinghe srt.oft atsotmydre

TR AT W
prod@é@ﬂﬁn@@?&%&aﬁ@g&féﬁlaﬁ§ aiy Aduioral QpRf 8drhipdunds not already

functionality, and a ratio of weight percent of )
remonsie dhlsean e atcomphiskade fosgasraplt iy aonfaghieg themamgas yithq mildly

i ght.. f ol | i Rt i ni
kel R isRF o goius PRp St Sl il bl SbRRRLS 1 017
f r @@ tHe PA&h&C Bropsehthroesf combeldga dyhibesic aatcoblpeithghauixage of H,

a kinematic viscosity of between about 3 cSt or :
and §Qpwitl p FischargropschsatalysBmgskiniablg tynreEyure pd pressuregeactive
. o 3 s i t: .
conflh 3t R0 A0S bORe PESASHECHRINALIRALS rical
condhvatedain tnpreentirde sf @boki JMORHIH (1dfTh° Qepictesably abumit 8015 50°F

base oil fractjion. These | ubrij t base oj] fracti :
(204928 ﬁﬁ@éésw%?fiﬁ%@ggl dg?f?s%pwas F’%—‘E@ﬁ‘»avﬁ@f%arahiymbgm %}L%bs psia, (2-
21 HaR AnfiicBiafyshgéc Ao ik f AYSlt A0S-Q0R0D é&/g&r,_tﬂ?@feﬁi'bgmbbut 300-
pafaffinic wax to provide an isonerized oil. The
3,008rcotgdy's Examples of enaditnsforipseofmping Fisgheit Trapschgpe reactions are
i.sonerized ol .obtained fromthe hydroi sonmerization
wel : 8Vé’§g 086811:%?’/‘]1?35 Sﬁé‘ or more fractions a kinematic
Vi ggR$EddicRiof BRIMESsr-BRPLth nthdiis fRdesd tnayFungd frd@@ @ Cago+
_preferably between about 2 cSt and 12 cSt at, 100 OC.
with ymejosidnin the et oo TRnget {1HA SeagHen et bei rBdLGTHp 2Rty of reactor
h ' r r
pp AR R R drp A ARAE GRS moft ALVEELS STyl
fluiflieed beal rpactsrentr aicombintatiomof &iffarefi typheactPrso fuich raietiprvprgcesses

| ubri t il f tion.. The.Fischer-T h
and gl e PR A SRE oo B A ed [ n B
| ubFieGRMy M5@RATRPREbERE vOERHrIBR M ¢ ctice of the

Brookfiel'd viscosity i1s nade by a Fi scher-Tropsch
inveyinhhigdizes smpgti;@@atfénd mtwfer characteristics for the strongly

exothermic synthesis reaction and is able to produce relatively high molecular weight,

paraffinic hydrocarbons when using a cobalt catalyst. In the slurry process, a syngas
comprising a mixture of hydrogen and carbon monoxide is bubbled up as a third phase
through a slurry which comprises a particulate Fischer-Tropsch type hydrocarbon synthesis
catalyst dispersed and suspended in a slurry liquid comprising hydrocarbon products of the
synthesis reaction which are liquid under the reaction conditions. The mole ratio of the

hydrogen to the carbon monoxide may broadly range from about 0.5 to about 4, but is more
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hydr oi soneri zati on of the waxy fractions of the
Fi scher-Tropsch syncrude. Fischer-Tropsch Synthesis In
woo@mshes7sdlr opsch chem stry, syngas is convert eBCt/US2005/017976

.liquid hydrocarhgons by contact w a, Fi scher-Tropsc
typically éwéj»g} iR oF @a@ﬁ%%t Eohigtorbhe a%%ﬁﬁ%é%% RN
abou@nG. pr)érﬁ&ﬁﬁﬂl%pﬂafe@ékl%scﬁé‘rdf RpRhRRRRsd i8 tdaheina 10609079, also

heavi er) can be sent through a conventiona
complgtetjaisgepenated derefrobyrederenhs foyall pisosss.gas. General |y,

synt hesi a nt ai, Ns rogen a I i de,

Bt A e i O A R o S BT PR Hhil o o meta

oxide@lflort. e cREBSE RS Wo Bbilalilid noblé ineRYpIdMAdE{YgRdor crystalline
sel enium phosphorus and arsenic contam nants in_the._

molegyligaisvess Surels Fisaliird Topssh catalys's coBBBF S @ e ABEH Y. Co, Ru

and B e R bk R e e e TR Rl pSmpises

effeigt ampupte bf cotritragd bheornsehd ReTRoRcFe, thehh, sAry Bf, UvBdgsnd La
for renoving these contam nants are. well known to

on &R BOTERTISHPROR ENar ProlSEUy SRS YBICE COPRES S daF ShBgLe

refrRfRy Rleff 6%ia6d 1hQendrEIMMiRDuatdiicebalt FlosHnt H B8 catBBNS between
for  removing other contam nants are well known to

about i owsd abéut SRivieighit perchig oftle. totat caidlgs campoiéond eBer eakal ¥sts epn also
urni f.y the syngas priaor. he Ki,sgh r-op I
conB b BE cEVRORS P AL, LD, UBEL BT PR SRy Rt 2o,

noble @@tAls @N, Bd)RuaRY, @€ di)} dodibe nsadlé (Cu, AP RES othek transition
al ready _renoved. This can be acconpl i shed,

f ) -
metals %H?’b!aé fe’ﬂ\ﬂnclghﬁ%gpnémﬁb@ PR Batiriel “f%\d\ﬁqq ag{uyma’ silica,
magﬁ!&ﬁzﬂﬂdﬁﬁ&%% Iot‘%n}ngﬁnrﬁg ﬂ*ie&:of ﬁ%yﬁ&ﬁ%uﬁ%ﬁ‘sf&' ABL G a5 RSB atalysts

I'n a pac n the ki scher-Tropsch process,
compfifd titaia NYsefubgatdl yetsarsl theis preparptiorsira gnewnand Uluetrgéd #H2U.S. Pat.

ith a. Fi -T h | yst .under .suj t abl
No. ABEPhehich Bitrenfeads b URRESEETRL Y RV
selebigiui d and gaseous hydrocarbons. The Fi scher-Tropsch

reaction is typically conducted at tenperatures of .
ab&lertai30otaPeBGE: oy RPIOd)e charmegrewsbprpbaihiligs that are relatively

400- 5500F 4-2280C) : . pres e . - i
o R SR SRR e ST B s AR R
mol Bl Y C,. @Weki g b BN knd P BtRiveBl 10@iprépRstiaf ofdlgiiinolecular weight

100- 10, 000 cc/ g/ hr, preferably about 300- 3,000 .
(Cakwajrenr CoriainRfficegataysie aidmeIVa e ProyIde selpt lnhigh chain growth

r- . i . t

e
(C,.Biwdfeoléiins psd h radativiehes gls pppodies f higy nnaeapdarfweaoght GC3ot Jowaxes.

C200+ with majority in.the . C.to G 0+ ran T
Such gagbrbArecud! GGk it 867 g Br e Jon b€ FED gined andior
prefaYRES, such as fixed bed reactors containing one or

nore catal yst beds, slurry reactors, fluidized bed

r eddepraducofrom adtsebemAtopenh pueceds ¢anéaieypredgpiaantbaparafifigs. The

procﬁll'cl:%shfrorn? %Fstc &0 r&gs%ﬁ ¢oefidns generally include a light reaction product and a
waxy reaction product. The light reaction product (i.e., the condensate fraction) includes
hydrocarbons boiling below about 700°F (e.g., tail gases through middle distillate fuels),
largely in the Cs-Cyg range, with decreasing amounts up to about Csg. The waxy reaction
product (i.e., the wax fraction) includes hydrocarbons boiling above about 600°F (e.g.,
vacuum gas oil through heavy paraffins), largely in the Cyo+ range, with decreasing amounts

down to Cyo. Both the light reaction product and the waxy product are substantially
-16 -



10

15

20

25

30

and reactors are well known and docunented in the
literature. The slurry Fischer-Tropsch process, which

wo soopnef7gsred in the practice of the inventi onPCT/US2005/017976
utilizes superior heat (and mass) trans

paraffii¢- aEheew st preduct Simeffﬂléf PP § UK %%QT’FV gishy gLk
paraffﬁﬁcﬁﬂdq{ﬁeﬂ a'te°1‘ 1l o w4 %lﬁr")@ AbGal p&laflisV &l 1i \A%hgﬂ%actmn product

ecul ar I ght, paraffinic hydrocarbons en using a
compnimlphrafﬁmablgosltlcts pvithtatsegnafiaant gxomr@cegﬁalcw%ym@aﬁeﬁns In some

re of hydr 0gen .an r}, 0
casep §H%Bgﬁlr%%tl%p%) e (R ]ﬁ%se }}%su goﬁ\%l [ %G ry i ei(/\/ﬁlq ﬁlr%her
alcoR®EBAd SBSnd PRIthe Wtk pieBctiongebdict [[eQpisoax ﬁtmlon) that is used as a
hydr ocarbon synthesi s catal yst di spersed and, suspend g
feedstnclatoSthgpweas.famrav@@ﬁﬁm Kisehsr-Ayensele derbsA hrisaniciase gif raction
t
v B MHOBS B AR A0SR ULl i
t hehe @isoher-Tropeekivde useil irtbiadiventiomiyes of waiphtabioedf gro8ucts of

to about 4, but is rmrety i cal l n the ra
carbpp GHPRB OraERoPLerc BB O ARG oG AL PRBIeg et S oABP- 15
There }ffl trod%cé of BarB&h hinfbra0lof oRiafr & Pﬁl%ducts of carbon number 30

FiI sT psch process is taught in 0609079, al so
or gmtqnhsate@rynned@e rfcgilwat &)l nieesuging Uiy bailigpainichstribetion of the

ose r her - Tr I
A e L D e
boilfigRats to p-EP&nﬁ'&E@hﬁ/(ﬁitﬁbﬁE&m i) (Slﬁoo(faﬁiﬂthﬁieﬂ uging ol bbllii% pdints of n-
rronoter(s) and/or crystalline noplecular siev

paragfing m@ﬂléhqdu i dpkle-1 Tt Do6353138s P 5 seumprg b “G’h%lt ggreents of
o360 o SORRL B W o o

carhbarmmbsleﬁ) af gremtn; el Hndividisg the saolodiveighhperoergs of produas of
of Re

i, Th, zr H, U, n a on a
cartgpeabres] srgriamy Beis pLv REb Tt o e ER eSS Fumber 30
or QP& ORRIRMbS Eisn ARG f Mis Hﬂéﬁld&ﬁsé BEERSTYTTORcR wa HatiRE 2 weight
n general, the anpbunt of cobalt present in the

ratic af pogats wfq:atja@mmmbea@bm graaterrie peisivots ob oarhen grber 30 or greater

erce f cat conmposition. The
Oflgélﬂéar";bsltsg ARGH gﬁrag)g el tlg?fy@gngl c oxide promoters such
as THe@EschbaT{dpschNUkicaaiibhsd b@actﬁﬁr@ﬂi@écﬁﬁﬁhéhh@hczﬁﬁ bBnRare
noble netals (Pt, Pd, Ru r), coinage netals
pregage frong thenwyxy fartiont ofehe F%‘%Ttr%ﬁh satcaHds by potfogass g iuding
hyd%'lwnll\!lrtzaﬁl&{j ﬁ%era%%tt}?eqklgchlﬁ,yﬂg)%éh NBGEH BAsE ol19GcUHRie by a
nesia and titania or mxtures
protdie neddscridef €13 .8AN. i;(MMS’th fitedrDevoinakit 23¢ 8003 hmiergincorporated by
catal ysts conp

.titania. f ul t t d t. hei
refGieRA it TRCLAT NS AR FREEHL bR §iF s an B 1 .
lubf}ca%ﬁsgleﬁ&sand‘ﬁi@nﬁgd fifishddt 18RS tslo? t&%rééehﬂﬁbérﬁhh\f@aﬂﬂ

non- | |mt|ng relative to cataKst selection. Certain
mameecingd aba siteali Kerenirfrano thersite atiehich iercogipengris of the lubricant blend

ehrobabilities that are relatively

Hydroisomerization

The highly paraffinic waxes are subjected to a process comprising hydroisomerization
to provide the lubricant base oil fractions used in the lubricant blends according to the present

invention.
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|l ow to noderate, and the reaction products include a
relatively high proportion of |ow nolecular (C2-8)
wowdoghi37ed efins and a relatively | ow proporti orcoistwogbui7976

m)I ecul ar wei ght. (C30+) waxes. rt ot her .cat S
ar &l W&W%atmnd§ irﬂ%ndﬁé FoprRrRYehf F@}ﬁ ﬂgwaﬁrﬂpa?mﬂg fibfican
baseﬂﬁftg'qlﬁ{:/ g lédtﬁg ad @06 b ah @ ﬁf‘%lbﬂﬂh@ hMHealad st'rt&‘ﬁltrb'de a

W proportion | ow nol ecul ar &
Hydmsoglmzasﬂlcaf idendlyawidl aghieed bigh vemwermrghv?iﬁ opibe usgheronpsch wax

o R s S e GRR e  BRi RAFL Bl it
PrefE:@861 th¥ cORtiAbIEEr RyIHiSSmEARARSM Rthe fREen? ird@dHGdn 4re 0hteolled such
Fi scher-Tr og_ﬁ]gh process contains predom nantly

that gercenyqrsign ofithe cpmpelinds $oring gheyecabrut L0y Sggéfr? Wé%\f?ﬁql ¥hs
comPGIE Bbith 'b@@w Bufdd B afREhLOERERIG ﬂf‘\?t‘%éﬂﬁ’@() Wt%,
. e lig

reaction pro
pref&ﬁéﬁly(b@ﬁd@ﬁsatv&%mmslmfa i ncI udes hydrocarbons boiling
bel ow about 700F ( t hr ou

T PP Hraeseht o i et el ePad (ingf shae

selegt?\%r ﬁt@ﬁh&ﬂat@ﬂ@x‘émz% n%eéu@ar@*%%‘t H{QisorRBz N alaBRlIsOMI in the
duct . wax fraction) includes hydrocarbons

presbm] 1hvamgoa bmmamhapﬁmtlvexn@med@@m@m gasmolerulphgionegmd

Optlagag}y)éd%?aﬂpglcg a vglngegaﬁlyylggaa 1%161 é%Crt%ﬁor%eﬁ lggrehf c{oli]y oxide

suppFACtHePhrARE OfikGincdintd ﬂoi’@sﬁ@’x% BpedHerein MEs an effectlve pore aperture
substantial | yparaffinic. vvaxy product gener,

in mpge gt PR P (€ HGH 70 SR (s AIrEgaF G fin the
calciid f?tfr&epheg{h?i@% &'iechb@ d&&a&‘ﬁ{e te oAb IERA ?Pﬁéﬁg LbdSin the
e Tigh uct

reaction rises paraffinic
praddice dfiht praserithineentidy mnefgenamlﬂy pDop®By 1i-@n mmnglmodbmﬂa seavds. The

pre@%g%;ngieéullggm%%f Slgts)en\t,bt@:‘? grﬁltolf 8{? t]ahdl %&qﬁ%&ﬁﬁv ere lrba%r 11-or

12- ﬁlx“@oxggfeéﬁgﬂ@e\fég BRIV (of 11 51512) R&ralBacY11Y-866HinaRd RE atoms)

wax fraction) that is used as a feedstoc
Jomt:d> by heygens c &s theflolp npylenuiad isisye, ttheel Fiing fs rlarggr() pereR are parallel with

derived, |.ubri.cant ba o | fractlo
eac}P 8%1?5 8%%10 B?téﬂtggcogli)ﬁf eﬁ\lgtﬁdléoav%vlern Iﬂlc, gff Elrng éxgcbn%cular fswves which
medt AR RbRRE BfiriANLHH th® hterm@iafe pped gz c blepsiesivbut fiehide
inthis invention has a weight ratio of products of
integsgetinerpanesisamedomembered sings may alse el pracgpgssee Afthyghthe definition

of dr;]ea ng%cu %0518;6 t ea]Srg npfnv%rﬁﬁﬂ tI:Brg'alaQSé%gatloI%?m‘fﬁk&mie channels as

of produ carbon nu or greater
1-Dp el et 3-Doif seta‘bhkn hy RuM) @arr80indfeotjtesBodmcee sndi€¢abnniogpcedited by

fal l he, boj |.i in :
F. FiRedEvh Toh RoFTER Lo hesec SHShA AR SR L95huphiFhg
clagiffc%iléd Rlih @it iAhitds) BpRAsrerde (§RPARIdulNG gag@ 75).

' ng points to percent’ weight distribution
c arPrefernad shrpe selu@mgnttemedm poragizp mqiqcsﬂa@ﬁleﬁwaql farns

hyc&gﬁcgh?snhz%g?rb e gsegfupon a{um/i\r%Wp oS ﬁ?t S, %?ch a%)SM ,@Aﬁ@%l, and
SAPO-41. SAPO-11 and SAPO-31 are more preferred, with SAPO-11 being most preferred.
SM-3 is a particularly preferred shape selective intermediate pore size SAPO, which has a

crystalline structure falling within that of the SAPO-11 molecular sieves. The preparation of
SM-3 and its unique characteristics are described in U.S. Pat. Nos. 4,943,424 and 5,158,665.

Also preferred shape selective intermediate pore size molecular sieves used for
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products of carbon nunber 30 or greater; 4) sunmm ng
the wei ght percents of products of carbon nunber 60 or
w@ematiea734 and 5) dividing the sumof wei ght perCEUS®ODH17976

by Py AR o Y D 1 23 S oMor e o SRS,
SSZ%rzeéitﬁ%hte BRI EMDOSKATEN bitd 2EMLIY Fre nibYEplefffbduse

Fi Scher- Tropsch wax having a weight ratio of products
of Aqaefoned mternediaBpone mgcr maleeylar gevysrip aharaaterired dasplgered

crys hggrgéhlc?r edla%xr 8 e{IIHe CIB“JE??% es'réfgi?.tg rsylﬁail té‘gl Jaoﬁ{e ogglenyr to

sele@éd cHahfdl ldr@eg, arsiadlettad hbigity. UDES1@BY¢tm&H’tzﬂY®@Saphfcd‘ree diameters of
pared fromthe waxy fractions of the

the qhpgtRcat- e Bpiseplassieites aeran e Ang e 2o Pudergout 7.1
Anglt,wcglg %aéﬁg%bxg@g&]@%@fg%g@%y e diddSetéil THBEROI @RS ¢R and 2

i'can a process as descri bed
mlnmmch@stSld‘gra;ilﬁ)d ﬁé@ﬂd@ﬂl@ter of nae desDdre AtPeAngBron O 8ferably the

her f LS80t t Th
e B EF GBRER HEG BRI E BB AN 7 A B | -
crysiahg%llabm{: 6@ Bfanteted Moot 266 b @& HostioRi. M6 phaibiabBant faximum

resent invention may be nmanufactured at a site
cryswﬂlbgreplen fre¢ dizmetends ryit meore thapii Scimditheemaumy e ittal lagraphirefiee

dlan}_eé brlS r(l:c%rféss ?hanrhdo ﬁn&{.{g%? e’fﬁ’e%?ys%ﬂ%lgpapﬁﬁq%% dlameters of the channels

rorsonerization I nic wax

of rrﬁ)lltbhﬁﬁ tieekstage pubdisiosias $heC QTS bSZEththYﬁhhw“&@mypeBa,tﬁlﬁh Revised
rovide the | ubricant base 0|I ctlélgs .used |

t
Editiq%eg@%by Ehnpagsloghras Walle Metfirrig thHtQ oBr Elseyier. PP 1615, which is
nwo bﬂ@Tﬁ%QQQRQQgerlzatlon is intended to inprove
w

properties of the lubricant base oil by
t h eA metleﬁarlwe&ddd iritgmedfatdyroan sihe mglacmltaoswwe winpthge uedul in the

{ t t
PresRRtGHOReEH 1 AP BFE RV BPP Gy r o SrbaT, S vk e
5,282 @38 WA Moﬂt&ﬁs pekRith B Hebdbly enctpdrited BRF8FerehdEin their entirety. In

n1n|n12|ngqt e conversion by cracking. Preferably, the
United Stkitesi Rah NG ér28ﬂ59é8musl® prenitermediate pore izfempleswlangieve has a

entlo oI
e I R S SR
leasf Rt 4.8 ﬁcampoltumdmabﬁmdm dgnker ofatahonil A OTDhcheitﬁyst has sufficient
mai nt ai ned bet ween_about 10 % and 50 wt

acidgfy &¢ graa%mgrw therenl Whenpastioned e pegeapior eﬁrmeﬁ@ alylgast e of
hexRIESRE 37 He@ re BY 0P RRTER c?r@% vl 8 SRNAYEE And a feed rate

using a shape selective inter te pore size
of 1mnl/tec Thacatslyshadso exathits isvowaritoatselectiiiytod |49$Jtes:en|ts@‘fgy¢ater
eIe

s S5 BN ERAl RRI L 50 S BREA SRS i ey
/ (weight % branched Ci¢ in product + weight % Ci3. in product) when used under conditions
leading to 96% conversion of normal hexadecane (n-Ci¢) to other species.

Such a particularly preferred molecular sieve may further be characterized by pores or
channels having a crystallographic free diameter in the range of from about 4.0 to about 7.1
A, and preferably in the range of 4.0 to 6.5 A. The crystallographic free diameters of the
channels of molecular sieves are published in the “Atlas of Zeolite Framework Types”, Fifth

Revised Edition, 2001, by Ch. Baerlocher, W.M. Meier, and D.H. Olson, Elsevier, pp 10-15,

which is incorporated herein by reference.
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optionally a catalytically active netal hydrogenation
component on a refractory oxi de support. The phrase
wo piwseI3Tedi ate pore size," as used her ei n neanBCEDS2005/017976

effective ore a reint an baut 3.9
t o iBeeysty! agramegﬁe RSBy ke sHpit aﬂf mgleciar 18V e

unkdd¥h, Gf! FfeBEE 0?8 e JiBe f0R81a8 GERCLINR hédb@lelBsihak@ndard
por é size nolecular sieves used in the practice of the

adsopptﬁmemhmqwemd Ipndrenadogesrenatdmpounds affnownmingpum kinetic

dla%q%eé‘sf egegeogo flﬁzuf)ﬁ\? é\al EAE a%»‘%"%gf l%ﬁzr%%éﬁﬁiyn@fqap?er 8% Anderson et al.

J. CMaKkie sy, 1 1ues ) 1Rd(0B. Hal 96. 41440)871] the pmhemtﬁoarorsloemh are
have 10 (or 11 or 12) tetrahedrally-coordi nated atons

mcoe‘pp.r @f?‘bmmjbdl rﬁ@ﬂmﬁ? )W:g@ﬁgmg RASQUPfEoMIMEesSHiSEALS) tg determine pore
s1zesétﬁ-ﬁl§ dttﬁmlq]ug% %\J Elgec{ O 1sI RN 9GHent BEESid8F §%a[}ﬁﬁﬂ£1] HRble¥hit Bs

0 not i nterconnect. owever ,
exclutiel if dod3 nbOrencing least ¥ lodits squehterumiadsolptivestalueiva the molecular

eV BEVIPAH S0P VTR GBp AL PrAee b BT pERBE T /PRl

sieves \Wﬁf@?fc?ﬂjy idnﬁg&o[E%Mleéh%g’ﬁn&M%&%ﬁﬁﬁt sV fol¥. NALBRrom with
definition of he nol ecul ar si eve of the present

luﬂammémnunn The cIassrflcatlon of intrazeolite channels
Ze J%yd{dégomeég?té%ceatag# 3 ZC 11 rlrrb gt 56591% dn\{e'\/goxg%ljégﬁﬁs a catalytically
acti VOEfdr§peBStionlméPal. Rlelpp@Bna@Ivd aCatal\ticslacdteive Wx@géiﬁhon metal leads
Series, 1984 which classification is jncorporated in

to prodyctamprovemgntygspeaiplhy ¥hard stalilityp zﬁwr%wwwaﬁ&%ﬂ%)
hydg)ggﬁa% p%ﬁb&@ﬁa@ @rn%grlr 5 hf}g&&ﬂﬁfj hAkEl, PAL8ius, £8balt, tungsten,

ar Sl eves use rol soneri zati on are base
zino,l platingh Lamid patadiinas fhatresls lslamhlnam(ﬁﬁﬂ@mrrﬂ.are SAfeClady preferred,

Wltﬁlgw%igé‘tiesagﬁcy}%et%gg{] dIng Pigngléaag)’ogmqg S %eufseeg tﬁe fotal

amdd@f &f &H{/@H}L& I%'h?tfr&f Hhed 8 I‘Bﬁﬁ’@al@% BfelrhyeR dfiotieormedéighteercent of
pore size whi ch has 'a crystalline structure

the fo@al |catnb/swsuallyr frote. 1 & 2 weightpecent, and met ocubend 1) weighy percent.

TherRl SRS L oMc Slprd it Al d e IR S BAREEIBEHS Wiidh are

conbentioBalBOled AreataBisf BELatgsRRIGRINAClidalinnirRl Maghdalagtitania
pore size nol ecul ar sieves used forhydroi sonerization

andgpmbinaipnsitbyeofsych as zZSM 22, ZSM 23, ZSM 35, ZSM 48,

Z5M3 LondiRensTor nAfd S hbhRdoR WAl bELIbRYI Sohictedridibase ol

are nore erre preferred interned ate
fracpion eompasengmhsethaﬂ alrousO Bweeigls %6 hamatts gicatd thap Ssweéigltt%d

tall f d t
mo il G PO rasfni FEPHA. bl f aSio il g ProeR dfpalgeules with
mofdBld Fﬁhfﬂn‘?@ﬂxﬁtﬁonaﬁ%ﬁ@x@ﬁ belded G tHdldtulcPRE i AMti€ycloparaffnic

crystall ographic free dianeters of the channels of the
funetivinglstylod igrestee thag 1ar Brdferablyethe awybthﬁs proods abbucang baseral

frac?' 100 8OIBP%MAQ ?ssgn otu?ﬁ,ér e%lﬁ a}@ rq'llcsﬂ %@é?etr %anq%rv%? Eﬂt‘%
molecules with cycloparaffinic functionality, and a ratio of weight percent of molecules with
moncycloparaffinic functionality of weight percent of molecules with multicycloparaffnic
functionality of greater than 15. In another preferred embodiment, the conditions provide a
lubricant base oil fraction comprising less than about 0.3 weight % aromatics, a weight
percent of molecules with monocycloparaffinic functionality of greater than 10, and a weight

percent of molecules with multicycloparaffinic functionality of less than 0.1.
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m ni mum crystal | ographic free dianeter of not |ess
than 3.9 Angstrom Preferably the maxi num
wa@reostad’Bogr aphi c free dianeter is not nore theor/wsHos/017976

and the m ninmumcrystal] ographic free dianeter is_nqt

| e e eongitions dorAygetisommarizaman Witk deperdpil (e PHPCHiSR iO?riﬁ?ﬁ used, the
cata%tﬁﬁ%ﬁl&lﬁ%& BPAG tid c,ea?alﬁt ?s'@ﬁfﬁ{?_d,' tﬁ? AeireABieRd, @t eSeRired

nd tHe m nimumcrystall ographic free difaneter 1s not

propegtis of thaubdicAntAngstit.oGondihesangetvaiitlotye aytiogsofneg@ation process

di aneters of the channels .of ecul ar sieve re o
of 5 SHNERAREP " IS bE AL TIAG OB ngulT e CrRart Y RDa g Deer to about
7754 (fztsbbcﬂ%\abwtda@ktg, bferad Q@30 FYg abbut 7BEE (306410 abdiM399°C),
Meier, and D. H. son, Elsevier, pp 10-15, which is
mor¢ prsferpidy abad GAGHP abeyt 7PBTEEEHKEL0 ahopLI LT Glilead pypssures from

oSS L TP 250 3 L BEMB ) e i

contERre RX &Nk Bydrofenirti GreShat esthPathe hiNirsisomed Afiof 3G campalthough
5,282,958, the contents of which are h

b
the hydeeaep pratebpresspre is pubstandially fhespas forggany @F%@mﬂﬁswh? tota]
presglrg.te ?rﬁr% ﬁ@%d IhNﬁ'ly éyag@gﬂgéén dusii§ Qoﬁlﬂclsti i€ LORHIRI FoRAb&ut 0.1 to

ular siceve has'a crystallite size of no nore
20 Hrhgmefatablyt fr@n Bberit Orloesbawtd lpdr e hiydrhgen teihyilraganbon ratio falls

..di anet er. of . at st, a t 4.8 A and, w t.h a ., naxi m

it & e frogy et B e RS s eI e B Pl feeforably

fronR &bk 1 tSsholih20 mBled HY perBoleirRRErbh eSuiRdEd ddnditRMs Fdt a
tube reactor converts at | east 50% of hexadecane a

t
perfamuigg hadngisemerizasionfareldeyerited g U. S Paj dYas goA®S: P Bhingk S, 156038, the
m.n, . and . catal yst al so

Con@%‘%i(’g W%C%{Lé%ﬁlﬁélﬁ’g%f{ds%ﬁﬁrg%%l C ?H/Jlﬂ% i e%-tlfr}%% percent or
gr edjdesgehiiSpeBnt mathe emacis@l 2ot dulihg/the dydeisenrringtbngsocess,

el RSB A BTG oM FHBHaoRo 30 M JHpEloA St sfqndard cubic
feet@%ﬁgégﬁs)?, gfr’gﬂ%%lﬁ $6th eliﬂ?)q{ef toCR81 10 OREFRARIHYEro %he 1?1@%06 separated

ormal hexadecane (n-Ci6) to o
frors preqgireduct Sulclecyrlquiap thenghcmonyone.ef erred nol ecul ar si eve
may further be characterized by pores or channels
having a crystall ographic free dianeter in the range

Hy®buddigp about 4.0 to about 7.1 A and preferably in
e range of 4.0 to 6.5 A The crystal|ographic free
di arhethégldy paraffinic wiva fred fasthe hydreiserarizatiosipersgss mppbe

bl jshed jn t ! of .t PES: 1l
e T L
carf\&l @it in @B grdskerde oBfis@hydrEeiein wehich fip ptidaatP purpbsecih thesremoval of

i ncor&or at ed, herei qbby reference.If the b
variopy Biewl FOITRIBAIS SPEibes Aareaife @ MRUNBE. Al E0RAY AFiGTOatagFs, guch as
PARCHBLenS bEKEAEE o HRANE bl Tl LRLIR GaREASIZ e
* igf the r?r%einec gg? S| éve can be nmeasured usi ng st gﬁdar d
hydastemating drmaticms hrckjng of thedyfpdarbemmobaealendgs brwakinguhelkarger
hyd?gcalri)%%vr@olgc}ul?ésr}}{tg]si(nlaﬂgrt Illy%rocarbon molecules; is minimized, and the
unsaturated hydrocarbons are either fully or partially hydrogenated.

Catalysts used in carrying out hydrotreating operations are well known in the art. See,
for example, U.S. Pat. Nos. 4,347,121 and 4,810,357, the contents of which are hereby
incorporated by reference in their entirety, for general descriptions of hydrotreating,

hydrocracking, and of typical catalysts used in each of the processes. Suitable catalysts

include noble metals from Group VIIIA (according to the 1975 rules of the International
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di ameters. See Breck, Zeolite Mol ecul ar Sieves, 1974
(especially Chapter 8); Anderson et al. J. Catalysis
wo 805413434 1979); and U. S. Pat. No. 4,440,871, p¢BEUS2005/017976
pertinent portions of which are incorpor ated herﬁwn by
Ulllcr"e‘?fé’rllé%@éi PRied SHeBnsHYhgUeSa pvEhO R e i B Rinsal prgina or
sﬂlcgtﬁlts%eml{]%@@r@uﬁVﬁ?an@%ﬁﬂﬂQfﬂ LRphe P&ﬂ@ﬁm@fyﬁd&ﬁlﬁgor difkel-tin
I's conveénient to consider a particular nolécule as
on aﬂ)ahllrrudzedr dificedoematniat 1. 8akah Md. 3| 8&5a207 d69ribes & sigtable noble metal
ui li brjum. adsor |onv t he . npl.ecul
catafy e R 0T 1 B MUEBE SRS 6 AR SR GghBie: n U1S. Pat
Nos! N &7 MRAiA00A018. Thé BoRSNE Uy @b osaBYE Seld, kudhydRingeXel-y
adni t” mol ecll es having kinetic draneters of 5.3 to 6.5
molylriigaumosre wiakly prasentn Hierfnebertalyst purpesiiehes axidesi i are usually

' L
empgog%ag |11¥ te% 5? 2Ly sluﬁ'l(feﬁ %o JR{) SRR lsub M EREd %an%ﬁﬁ@sr drg ?eaﬂﬂ% formed

y active enati1 on ne e presenc

fron®the @aﬁﬁhl_&lr ietat alvblvedc Pte‘f@rehyidﬁﬁgela:ahdztﬁirbambtsaborhpx&d&nt @ontain
product inprovenment, especially VI and stabi.l

in exappi fabowiar Weight Rexqent PeederaRly ah?/‘&rS&@ Shaltti 48%%@? arﬂfscem
molgl%%gfﬁg%n%n HEH al® latylggs? R, a%e e gbd{mto about 15 weight

Zl nc, t1num ad I um
percent cfinsckpl atdi’omnbaslmhbtepainhedcﬂs thm cawresmmpmg axiidey. Catalysts contammg

o S A PR A PG St S0 PAteent SRt My Btveen
0.1 ﬁﬁitl y ?eﬁaé’xﬂrn%ﬁn TohHhaiBhPdf HoblelEthie @hdyYaldobetuled, lsadh® mixtures

wei ght percent of the total catalyst,
Ofplﬁéluallnla}ldmldﬂﬁ“unl to 2 weight percent, and not to

ma ancall d\%at e%Q}lg Qo“ai{d?t rllltS Var-gl'b%e{ ?Ivfcﬁcrtzug%ey R )é vﬁe?alsﬁllg RO

rom ose oxide su

LHSW v @mﬁtol 20, L{ﬁefdrab@rabeaﬁ @b ¥st.s, Tha hydrdgmg)asmdl ipE@sure is
alum na, silica-alum na, nagnesia, titania

greates a0 r@ﬁspwﬁ%%tébfangmefr% AUt PN BSip fy about Mibo psia. Hydrogen
rem%ga?fah ?ﬁ%ﬁeﬁgg @qdaﬁp g¥@r alek 11R8 shadmesd aﬁcparéﬁfgf&}ﬂﬂy Between 1000

I can action conpri$ing |ess than about
and 3060 REF 3. %rapcmtutasmsthegca@mrmlltrm fnweliaph BOGSE to about 750°F

oA S S o bOBEAL TS ARHInBlL B 3550

noncycl opar aff| ni c functl onality of weight percent of
nol ecul es with nmulticycloparaffhic functionality of
Mﬁlmlgt han 15. Preferably, the conditions provide a

o FUEFRHIGES oA RBEO Y Bl B 58 R AR

hyd[’m&cﬁﬁdﬂzeﬁon/\notﬂaoxd&ezlueﬁwnaﬁisle pildrdctiogt depimed frbm highid paraffinic wax.
rati o of weig percent of nol ecul es

Hydrpfipighing ﬁapfgmﬁqdrfp EMPIQNE PYIGALAT S3PIY. Iv& Wlltkﬂe%“éé‘i??e%?nce of the
lubRDnEEALE 85 \%cfu@t W’Jeﬁio@ tIQ:lQ@Sr cﬁfﬂ&ﬁaﬁlcg WSO8t BoMiRf and

greater t I'n anot her preferred enbodi ment, the
solveatsdiAsi usntmghm\dusdb)sare the term UV stability refers to the stability of the
lubricant base oil or the finished lubricant when exposed to UV light and oxygen. Instability
is indicated when a visible precipitate forms, usually seen as floc or cloudiness, or a darker
color develops upon exposure to ultraviolet light and air. A general description of
hydrofinishing may be found in U.S. Pat. Nos. 3,852,207 and 4,673,487.
The lubricant base oil fractions of the present invention may be hydrofinished to

improve product quality and stability. During hydrofinishing, overall liquid hourly space

velocity (LHSV) is about 0.25 to 2.0 hr'', preferably about 0.5 to 1.0 hr'. The hydrogen
_22-



10

15

20

25

30

| ubri cant base oil fraction conprising |ess than about
0.3 weight % aronmatics, a weight percent of nol ecul es

wowdos/ioaocycl oparaf finic functionality of gremt®USI0R0M17976
10, and a wei ght percent of nplecule

partig| Jpressarcs SEFQWQFW R PigrREEfeER A ﬁaf*?n%?f%%b@u{ Hffpsia to about 2000

0 fdiih 518 SOATES FMYL and QRS bl
psia, H]ydrr%g%fegpertt{lggﬁgeggfe tlngugjeg% thtgzrgg? gey)gﬂ uaged ferably

betwehie 6 andr5006 S GEYigblc Tempyrsturéssangel frond ebbout BRe Fdegbpetd SO°F,
and.th r roperties of the |ubricant
pref%rg@g gigine %%IHZLSEJ i sé%gnpger whi ch the

hy @nmbwnwrbm&mg cEl9ae R AE nbble neals &6 GrovpMIIAN(according
may be carried out include tenperatures from ahout

to tf@d@ES resstf sl Inpermatiopslddmen pbPwyp dud Amls@dy‘her@ﬁtéx)eﬁ%may
a0 A o SR RS R A S v

Gro@ﬂ VIBGheh andclul- esdytrdesurh oo nickéetirt onldn dlomBRGO smsegys matrix. U.S.
prefer

|y .10Q to 250 S| The droi,soneri zati on
Pat. Nlop e &4007 AL M SORTIE REOIF BIoHA CRA BRI tsgaions " Other
suitdfié &dtﬁ&stmx%%%é&i%ed\ﬂfsm)danﬁ)tbelmw PhtSNHE 14, 2t 9annd 3,904,513. The
reactof, although the hydrogen partial pressure i's

nonswblstrastali(alchyas mhéelsmnbb@@mmmdfqryunga@ns@q@)t legst abpet 0.5, and

The | d. hourly. s
sengrly gL Rt ot e PPyl sTPERG R yobimbed s e
corréspoRdiff ekides. YTHe M@hétul (sﬁbhlastp(Datﬁhbﬁll)l Eat51yl@ﬁf cohtainsTth@xcess of 0.01
hydrogen to hydrocarbon ratio falls within a.ran c%
perceRignsialb Brsterably beyeab Buang 0. hsresat mztabe@ommnétwns of noble metals

maf SHQRER Mlen TR LMK IR, Coni'tTons for

perctlm;r m:amgg Incythnmvs oupuri treatis mmlanmtldeﬁnmliplnmdzsé sieftoSrovide
5,282, 95 t he contents of
lub%“?fl@?‘?s%l?‘é PHIGE F5r % ng 5]:‘& BEWYHR-their entirety.

Hydrogen is present in the reaction zone during the
hydr oi soneri zation process, typically in a hydrogen to
EﬁﬂmﬁmLmntio from about 0.5 to 30 MSCF/ bbl (thousand

dard cubic I f t
bsE B ol R Sl R AR AT,
frachbﬁatﬁgmghmdramﬁy waecﬂeeuq)rrbhm Hy@l&ﬁidn@d’hz&ﬁdﬁte In addition, the

Hvdrotreatlng The hig 11 paraffinic wax feed to the
promﬁmr%ﬁ%me whricant fﬁ% Gactipgy M3y inglytedtaclgnatgethg igpmerized

oil 5bq%1n%(cfj{rl L p dlr&gt;rh%au &09@35?@}5 Ve rrﬁflt%l@ rlﬁb(?lcht base oil

cess, usua carried out 1mthe presence
fractibnd. r”ﬁfe fragdoegien of the higily parafimiqwinteey oplie poserized o énto

feck PR Een A PR AR A R ProooRBe By e e G liogor by 2

CO]’ME&MB o?%d@.fa@e HRAGH vaXNOBRALESH. AtmSpAEERS disH1dtioAM tyPRally
feed stock nerally, in hydrotreating (Qgr ations

use¢ tcawlparng: thé lighter distdlatecizactions, musthers mrplgha andemiddigrdigtidiatrg, from a
bottoms tJrac{lgl l!;avmg an initial boiling point above about 600°F to about 750°F (about

315°C to about 399°C). At higher temperatures thermal cracking of the hydrocarbons may
take place leading to fouling of the equipment and to lower yields of the heavier cuts.
Vacuum distillation is typically used to separate the higher boiling material, such as the
lubricant base oil fractions, into different boiling range cuts. Fractionating the lubricant base
oil into different boiling range cuts typically enables the lubricant base oil manufacturing

plant to produce more than one grade, or viscosity, of lubricant base oil.
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hydr ocar bon nol ecul es into smaller hydrocarbon
nmol ecul es, is mnimzed, and the unsaturated
whyasacasbons are either fully or partially  PCT/US2005/017976
hydr ogenat ed. Catal ysts, used in ca
hy chesPioEp iy RBBREREY EIONaR e BRSO A A el g differont
%r mith & t forth
oS8y TS e oS S pcs s st o
hereimtodrepbtaatedd Avgordafghy, ehn:momcrlzteld@ulmlaalhq frastipnatedto provide one or
ner al descr tlosof h treati.n hydr [ 0
mord F3C s B E AT ReTir yore OB A RoL A B P4 B TAREl Fhorc,
prefBfaB5ARERsEn abbitlAlg: end &1 adnestsoccncl ude noble netal s
fromGoup VIIIA (according to the 1975 rul es of the
| ntTdeuhricantdilandi of theafresent @ VeHon ApAN GOBIPIISH 8RF Q1R fractions

obtam'elc("irh H{sél narfeé?lig%l il bg?llégt?(g‘laﬂal ﬁ{\f %t(lj@gwc? ?e\/%%set Sf%r(t: herein.

as ni ckel - nol ybdenum or ni ckel -tin on an aI um na or

siliceous matrix. U S. Pat. No. 3,852,207 describes a

ol N%oble netal catalyst and mld conditions.

Q hl%{ §§&Ue§ftgln%k@ @ﬁealluﬁﬁ&ﬁ'xt ﬁéfs@ gﬁﬁﬁ%ﬁ%r%i@nv&?froﬁ)ﬁﬁmﬂl Baraffinic
wammﬂly mlsdnimluld.y dlso]gantaiewamngettea Ifgl]oveug theéls/drmsomerlzatlon process.

s A BT e AT SR b oy
moRBRELY&H thdlubrlidht bdse dilaaer }grdr@sdrﬁerdasﬂorf osomemlaamaﬁug:n done by
sul fide conpounds are readily fornmed fromth

dissohing balubricaitase qihipc spbent, shcbr sty SR keighce miegipdiso-buty!

t
keton% glj t¥ﬁl% %Fﬁr%gllppr g@ﬁpé &% ‘?A %c'bl{és gg({'ilgéu;s é(?){l 1{1%}%%\/\%&5 Techno]ogy
of RE&bIE&mt 3na1tEcmbcde iih a0 Gtk atmu Dgsaile Stevamy] MatGroed$if! Brbxkut

Compi s ST 1 9h0mERtt s oSty it BES §&bved i
USCRAL ﬁ%@%ﬂﬁ%@aoﬂﬂﬁéso At 3is8. contai ning noble
Such as 'platinum contain in excess of 0.01
percent metal, preferably between 0.1 and 1.0 percent
rret atIE( 9§ AL al so be used,
Fpartadium  Typi cal

hy drid lﬁ&fi’éahﬂlﬁleﬁd%rh@tdrtlﬁ o H@fp)‘es@fiﬁﬁv@m&h d@nﬁﬂ:&@ﬁlubh&hnt base oil
general, the overall V is about 0.25 to

fracmogfdgnm fyora bishily @rg‘ﬁp@ waxs syrrﬁpﬁélzﬁsll a5 @f@g@be@a&ﬁql% In a preferred
em€ |t Ge tllfoégélﬁaota?er 01[ ﬁ@cﬂ ﬁ%i?cogg Bg to fﬂ% g;e%h?ghyenﬁ@ﬁ‘ & Nischer-

rom abou pSi a ot rogen
Tropesh degivredilubetant hﬁ@&ll&ﬂ’&tlblypl cally greater than 50

SCF/.Bbl , .and are. prefer t 100 d 5000 . .
SCFPERbriSBhiyee 41 (o6KoH PivHe Bouae gy DA SR ¢ Bisfosity of

bet@@&?&boﬁp@ESttaﬂdQ@ng at 190FC(ARUbIERFcdPaRRO BcSHRRT2 cSt at 100
referab rangi ng from 450F to 725F (2300C to 385Q).

°C. I—ﬂ?hkr brbnmn$ hase@1lHadtiofsi deriged figmihdghdy hyrdffmi¢ wax may be of varying
klngﬁlgtcl:ce \%gcotsﬂlaeg Iifohe %r%b 1men9 st’healug'ltlcea[rjlt {Jaosle loqvf"}a@gon derived from highly

paraffinic wax has a viscosity of between about 2 ¢St and 3 ¢St at 100 °C. In another

embodiment, the lubricant base oil fraction derived from highly paraffinic wax has a viscosity
of between about 2 ¢St and 20 ¢St at 100 °C.

Preferably, the Viscosity Index of the lubricant base oil fraction derived from highly
paraffinic wax is greater than the Viscosity Index Factor as calculated by the following

equation:
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hydr oi sonmeri zation to provide |ubricant base oil
fractions derived fromhighly paraffmc wax.

wolyasofatsshi ng is intended to i nprove oxi dati oPCT/US2005/017976
stability, UV stabhility, and appearance of .the . :
ViR 0 S gEster 5128 "ppOREnaLs, Y SeaRy oh e parisegt byse oil fraction
aromatics, @L&fditom FehB papathiesvaxandosatyenss. As
used in this disclosure,” the term UV stability refers
t o Delgtesthatyildtively lofv Kitkeenatig tyescesatytofiserge obihie lericaniebase oil

.i ni shed, | ubri cant n expos t A n . .
el R o4 BT bATTY by R, P E5TCeg faetiul v @ orcant base ol
frac6RGS Piutiaictvel EHaABhat 88 bl pbtkolegt driag cohwsmtional Grousl i MaBSroup II

or a darker col or devel ops upon exposure

basq 0it pipimBiretingmagistvisgpeityaifirefeblys ther aclﬂégléit'riﬁtmqfél?ﬁ lypricant base
' of el : . | _
on G EEH30 8% PN IRAME S gl B R ol PP &R o

calcpraegéytthe follewirigosgquation: be hydr of i ni shed to i nprove
product. quality stabi.ljty. .Durin drofinishin :
NofGhSfaliitioy F e HERKFoRptie Vidangarelf bien] bisg olpiiton derived
0.25 to 2.0 hr fom Hefd ghalintc #ROM1006)80 1.0 hr 1 .

The hydrogenpartial pressure is greater than 200 psia,
When eFectepiTyopsaln dérivgd flwtoivratduse oib factipsi tetdwrisbafas@od fraction

Si A. ogen Jrecircul ati on.rat are typically
pre%?abg'twwﬁ?ﬁgk g@a@&gp‘éﬁq@ hﬁﬁgoévreﬁ BP%rF @ably between
100 e it caRQfdsSEiF Bkl ons deRaarfainy higsly panganic rvai cdguise
300F to about 750F, preferahly ranging from45Q)F to .
extrgmelyFow Sevetsah pasauraes Ths Whnsint base @pvgga@goqlsffkqwa% fiRpphighly

al fr : ] : 0
pardffh Eoc|cHHEE Bin] 0.5 0 AAE OE B Gl el ke Bt Gfight %
molehdaes with yy)clopatatiinia furptiandliny rmd e rgal dfaetighnpercentrof molecules with

alumina gr.sjiliceous natrix, an nsul fi ded, G ou )
moRAcp PR OO (G Rt LB RO Rt E R i cloparattinic
fun@onk@y o bRaRP AR 18/ UM na or siliceous matrix. U.S.

Pat . . 3,852,207 describes a suitable noble netal

c atlalayse¢fermettembddémersnidic fubmeent baseal frantionsdéreyed drom highly

e. descri bed, for exanple, .in U S. Pat, Nos. .

pardffiis PSRRI eregbntian 18 elehbPorsnt molithies S cvplopamtinic
fun%ﬁcgqléﬁ‘tlyr M hdRiste T dditénodirbetg sthe lubrigsd bade dib@sdtioa®aetived from

- 0.5, and generally about 1 to about 15 wei ght percent
higlly paraéikes Wan aeeprisedesaithandbl L pBheRfreest fpematics, a weight percent of

mo%?lg%sie\ﬁgﬁ nﬁ%b@%cﬁ{/ﬁhﬂ%c Hﬁ%ti%lﬂhﬁ%iﬁgéa%r tﬁ%}’f(‘)dj 81%3 a weight {)ercent of

catalyst contains | ess 0 1 percen
moleeilad withp mailacabdpardfitinderntiOnaitypoideds. tharp@ it c nyet apothér. preferred

Conbi nat i ons. of nobl.e nmetal s may .al sa he used,. such as.
e D e elbe S GFAORFH SGOBS SN G (Beiy PARELF R Lo Prise o
ratib SRS hi PR&ENt bf BSlebRePRitRhdofbRIIpUR i ﬁlncﬁéx@&iﬁﬁﬁ) Wwigh

to provide lubricant base oil fractions derived from
peréang bf moleeirles With oltepycloparaffmiofactianality of greater than 50. In another

preferred embodiment, the lubricant base oil fractions derived from highly paraffinic wax

comprise less than 0.10 weight percent aromatics and more preferably less than 0.05 weight
percent aromatics.

The lubricant base oil fractions derived from highly paraffinic wax used in the
lubricant blends and finished lubricants contain greater than 95 weight % saturates as
determined by elution column chromatography, ASTM D 2549-02. Olefins are present in an

amount less than detectable by long duration 3C Nuclear Magnetic Resonance Spectroscopy
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The process to provide the |ubricant base oi
fractions optionally may include fractionating the
\N@Bgﬁhynaaraffnic wax feed prior to hydroi sOnePCwEs2005017976

hi addition, th rocess to e the | ubricant bas
o), Biefegiy Ghalerr Vi tamats FREUTRAI FRGTISHE if SOLRS Jag than
0.3 »@1%ht?glrc@ﬁtrb§fq{ﬁ MV, RRd By Rl BYRNITAAD 9702PIPGE&Ticld B measure
multi e | dbricant basée oil fractions. The

low lfevelcaroxmtu‘s | Improferrb& emhodjivieyts pmlaﬁrﬂaﬁlvoth/mieaﬁb%dm@ﬁc fumetionality
i sonmeri zed o f.racti.ons i.s

are DR o 5 1B PN A SR pbt BRI T et pap 0.05 weigh
percéHt %bﬂe'p@éﬂs@ﬁl;y 1645 thwh (ﬁOlCQBTQhﬂﬁ’Irwﬁﬂ Slflﬁﬂﬁé’ﬁﬁlﬁiﬂﬁefm gind@intk less than
vacuum di sti [l ation. Atnospheric distillation is
25 pprypm@w nrgferabbydessdhanehppra pe deteraninedypy wWirayiplet flpprggeence by ASTM
D 54 5%ﬁt|ons such as naphtha and mddle distillates,
Pron1a bottons fraction having an initial boiling
poi nt above about 6000F to about 7500F (about 3150C to
about 3990C). At tenperatures thermal cracking
‘“”Wﬁm$H@mWVGW6@§W Hgg y take place |eading to fouling
of ThOR\BAH LRBBMmARHe IRy |98 bf Mioféc(%s Qﬁthtal’&nzti%%h&fonahty in
cuts. Vacuumdistillation is typical g used
the lslermnab@e oih érabiiiqis elseslydﬂd:wlmg Pﬁdtaec} 1@f0, Sexige QuatgmarﬁeGradlent High

| ubric e o nto d f.f e 18
perti ok £l Rl R b S 80 Dl Ary
UV-9id de@dcasttinte@hdeld R@arl BRQEheGUstStidny ﬂd@ﬂiﬂcytlcﬁnﬁbhemdt\h@al aromatic
| ubri cant base oil manufacturing plant to produce no

classep smthe ighlt swéiEated ubyicyE Haserapls W npqais O daghSis s dheir UV spectral
patte%ll ndaﬁx%f?%ﬂfn%g En% tTI?L@ a 1 mlll ¥ anfafy‘?ﬁtd'lf@&@ﬁtia@&

I §6mer 1 zed oi | d er ent ng range cuts
aronialy neoledule’ largélylon It}malmslsbﬁﬂﬁlraiﬂg- ﬁmaben (onmete dmrltehéy, double-bond
roperties as set forth herein to be obta

e o B Gy 1S WS SO BPE RSP oIs8 LbT Hs e fpleyed by

the FSJ ﬁiceargﬂl‘ﬁtl&,f in'SRIeE of fn@&ﬁhﬁ’%@oﬂ?ﬁé’ bt RintteP8&ahdl6cule. For
osity of between about cSt and 20 ¢St at 1000C,

aronpatie with binyllzbétmlde howdhehatacer,dBsearith aidy alkyl swbstitotiercon the ring

Iubrlc bl end.of the ventlon ma
would feie3bnet A 4posk S5 Sr BB SR REE " £ om 1 he
| SQRAIIFESAI Riehtifatibh afthe Qﬁlﬁdds@ﬂsd'kﬂyarﬁmahb BydibepBsisifRSn their
as set forth herein. Solvent Dewaxi The process to
uv n@@ebapmesneg%% Pesssmamsbcamlionied by Kmacidbe bek decaanic
wang i HerB U FLE P R EREL B0 ph bl AR BBV 0 0 degree
dep@identesshe Sabwe pf aldghwdicygopptifimiadubstitnggn drethe sieg sys_‘uem These

bathp RGO LAE WLLB0 B Fo o Creq Ry st G con of T -

elec§91llé’1ﬁ@1tle Aevad Hﬂ% | Sin6toRG, di¥uttifs&] tbmatid fnpduRas BANN the
base oIl in a solvent, such as nethyl ethyl ketone,

lubriventryhgd, sonbdteyée daeblult was expictedriad obserypadefor pil phithE mgnciple
monéhcgﬂmpquﬁ§%ules as di scussed in Chem cal Technol ogy

Quantification of the eluting aromatic compounds was made by integrating
chromatograms made from wavelengths optimized for each general class of compounds over
the appropriate retention time window for that aromatic. Retention time window limits for
each aromatic class were determined by manually evaluating the individual absorbance
spectra of eluting compounds at different times and assigning them to the appropriate

aromatic class based on their qualitative similarity to model compound absorption spectra.
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of Petroleum 3rd Edition, WIlIliam G use and Donal d
Stevens, MG aw Hi || Book Conpany, Inc., New York,

WA 98/ 113p3ges 566 to 570. Sol vent dewaxi ng I S aPGDUS2005/017976
described in

4, 477, 333, 773, 650 .and

Withgey scepRgns. Cobi T i oo g4 oAt EPBOHER oS PR o EDY
saturlﬂe@ M drediT ah @ IE 1B ant besd diRr | cant bl ends accordi ng
to the present invention conprise a |lubricant base oi

fractlon derived from highly paraffinic wax,

d as described herein. In a preferred
HPLgﬁngﬁzén? "the | ubricant base oil fraction accordi ng

t oOHPhe- WV es@Rl foriyaitifyiag these dadsesehromatio mmﬁjblnndieelsviemadvery
| ubri cant base oil fraction. The |ubricant base

low lerelst Mai-tHiag proauties RCAILY,Rsprik) 91200 fimes frare ﬁ%@lgiy than single-
ring Xﬂoﬁ‘%ﬁ& tA(lk su%@t'it’&ﬁ@r{]%@tp%cte% s g&gbzyzgoo%%o%t T%Q@f&e it is

pre erably etween about 2 cSt cSt at 100
impoftast touise H@a@tto bemeatoand Hemtdy rtlmnsemdes s$peeds bf @nmhthmnyl know

nay be of varying kinematic
h°W9§%&8§V5P one enbodi nent, the |ubricant base oi

fr aGt cRBsed %f h%ﬁﬁtlé E&ﬂi)cmnﬁmv)éreﬁaérﬂfffeﬂ NWEHVRY eR@Pption of a small
vi scosity of between about 2 ¢St and 3 cSt at 100 C

overlap barmen e maonb bigihhengtained ik vl-gielpallavlt 1-Bag aroglatics angdthe kpast

I

resoIth@ Mlt ﬂﬁ)hﬂiy‘m’rsl’fdﬁﬂﬁe 06 elutiag [1uhrg anaert-mk@aemuts #t Q&@ﬁm overe
deri ve fromrug paraffinic wax is reata‘%han

madwbggwewnrhﬁ@é& ReHodn IV aspleagiieepends) mRonss fack f?g each
gene?ﬁ U 4Rfa: cﬂs?%ﬁ;‘eﬁﬂﬁ de@ﬁ%(neﬁ%gtcgﬁstmcgﬁ% Bedr N KWEIBRL fkén pure

scosi t ['ubricant base oil Traction derived
modélraomphuxyhinyxtpas bdstd ni thevmgrresitspe @l Gyak-abedrbames (i the suliseituted
relatlvely | ow ki nematic viscosity of sone of the
aronjafip APYIOEH “base oi | fractions derived from highly

Par&f dxahi %}f‘e WRY]-cylctihelNaB&ilevOhalebhled i Hake siltesBibit a distinct peak
| ubri cant base oil fractions is nuch |ower than that

absodran%e @t@ﬂamréhm@r@rsm@df te Hrosemei(tbidde) gigpsitiomihat @srrhﬁéltuted
| ki
et sl B2, S TR ol SR ettt

aron@itics A b0 Pantleéd W&batdhtﬂtﬁdmmbmmg tiedt itk mo¢ar\ab9’orpt$v1ty response
| ess_than the Noack Vol atility Factor as calcu

factqriib 2 T2 W FRETRWAENOHINANB 4L iliolmaRy JOSgPRALY gy PR, Clcutated
from BN B % ' Wegé,hfsﬁé?c?én? YorREnttdt®nd PLrbmaMs wae @al@lhlhted by

raction ived fromhighly paraffinic wax at

assufingfhatthe aveaadei m@ih@ﬂarﬁ'ﬁbgg dor cdel arputit alass W@Qﬁppba@eately equal
to the alvergéear(r:ltoiecur]hr Vtvgll(gehtl for {hle(\:N nie bba%g 5il (s)ellrh 1f racti on

This calibration method was further improved by isolating the 1-ring aromatics
directly from the lubricant base oils via exhaustive HPLC chromatography. Calibrating
directly with these aromatics eliminated the assumptions and uncertainties associated with the
model compounds. As expected, the isolated aromatic sample had a lower response factor
than the model compound because it was more highly substituted.

More specifically, to accurately calibrate the HPLC-UV method, the substituted
benzene aromatics were separated from the bulk of the lubricant base oil using a Waters

semi-preparative HPLC unit. 10 grams of sample was diluted 1:1 in n-hexane and injected

onto an amino-bonded silica column, a Scm x 22.4mm ID guard, followed by two 25cm x
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preferably has a Noack volatility of |ess than 50
wei ght percent. The lubricant base oil fractions
walevosuextsf rom hi ghly paraffinic wax conprise eP(¢T/BBEby017976

| o evels o sat ur at es. cant base ..
22 4t EoREa et AR PD AT b S PR e P fied tpRainin
Instrluﬁl%ﬁtstm&gf()ﬂl@ OC b S, w@@xrrpmbnaﬁmamo@ﬂe pgzrse at @ﬂowriate of
wei ght % nol ecul es with cycl oparaffinic

18m]ﬁ/mmt ohun glyent wiag| fractionpicd b@?fed\g@m@qﬁet?yé@rgémonﬁ from a dual
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wel 0 ec €S Wt

per cent ticycloparafftinic
2651l ﬁBioIrlﬁhlﬂ&i stoyvedfa chtug@tod 0.0l hdborhince nitg wii@f sgmabal the onset of

enbodi nent, the |ubricant base. o fracti H d
sl g1 GG Pl PHEE TR oo OB es POt antih 6
abso Qfaﬂ@%%ﬁ@é%ﬁ 28R G 855 Eddréa¥ad B8R3S, hditdMing the onset of two

unctl onality. I'n another preferred enbodi nernt, the
ring latdmndticahitiona®eri Hedtioh and séperasion of the sthgle mng hpglhtlty fraction was

f 13
mad By F b of paFRR: mabeasfias " upaatslBTh ARG Hhurates

fracmmaﬁéﬁk@,ﬁﬁé@frém@wsrléaun@tth@ﬁaLctcwlL@lﬁn gr eater than 10,
and a wei ght percent of nolecules wt

nu Thisoyeifie aroatati nstandagh chpwedihiat @lkblfsub%@,thrw%ﬁﬁre@seﬁ the molar
abqu”mXR}refp%&ehﬁ%m ngEbg;%E 56b H? | IRt bsﬁtli‘@edltlalt?l jrcant

se”ol rac errve rom hi araffinic wax
conprise a ratio of weight percent of m)I ecules with

rmnocycl araf fini unctionality to weight percent of
O"ﬁﬁr‘@&ﬂ@ TS By I\fMéycl oparaffinic functionality of

g r %te %\rel%hl? gé}cég of hid1R0RE heth a%ﬁit%rmﬁaloﬁﬂm% ﬂ%rﬁunf k& &hono-

| ubrican ase oi|l fractions derived from highly
arorparcesltafmdmdmmmnﬁqurws npelumtivhaarbon 19 NMR ghelyper DM was

i CS .an ef era ess t han
cos P BB P s CTRE =g 1 EBh T Baea g g b e
resp@ﬁé’e’ e ﬂotfcregéndmgthb ¥lapasfakdrhatics beiay abggghdi The PM\/IR results were
| ubri cant bl ends and finished |ubricants conta

tranglpted fiom Yorpemas Gaghagie “oaomatie Blokesulss (teeb@épﬂﬁlﬁ@a vh{h HPLC-UV
1S540 BRPHTR RSB BT B A % B b i

weréiumgletrmg al@aMis) ear Magneti c Resonance
Spectroscop

) .. Prefera rmle ules wt
FHich BANPY o B A ligh GBH 0ot KB ATR D ISRt PS5 Foutatly
mea‘ggr'ggtmmﬁﬁ:ﬁ aswh (Y 2Pk G Y maReuisonfi rmed by ASTM D

2-99 nodified to neasure |low | evel aromatics. In
pr é‘ﬂenerspcblﬁmﬁadﬂommrstehﬁh@@meé@w wivels cdall iedetulegrvotheatileast one

aro fu o gxé.llfxotgogllrblgt a&?%r@t% 5:?9622%@ tth?%d lav%%%a dhtaer& tg gilv% a minimum
cartfArse s Mivity By fSQOﬂ f(Bfl BSTM ytahRsEpriabiaur F3&b). \AﬂISQ{a)hr duratlon run on a
percent. Sulfur is gr esent i n anmobunts | ess than,

400p§ﬂ91MH@ WBW@M Hbil 3 mmpNalogaeapote wisksed Aeeaht Wée@r%vn
soft%'va%er\%/s' 1% &lo cief e 'ﬁ'f‘essﬁg&ccﬁ” ey b3 and consistently integrate. The carrier

frequency was changed once during the run to avoid artifacts from imaging the aliphatic peak
into the aromatic region. By taking spectra on either side of the carrier spectra, the resolution

was improved significantly.

Determination of Weight Percent Olefins:

-8 -



10

15

20

25

30

D 5453-00. Aromatics Measurenent by HPLC-UV: The
nmet hod used to neasure |low | evels of nolecules wth
w@emsaiizes functionality in the |ubricant base ®i1/US2005017976
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sooner than those with cycloparaffinic substitution

Un&yisingtae molkestar fieisht plhe &5t substanesrdegumingddy A TM D 2502 or

r {-C - fromtheir UV absorbance spectra
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to the pure nodel cq und anal ogs a degree
depender? TB‘?]“‘(%%W%’?” ?mﬁil%%otg‘éﬂ{f%e%l oparaffinic

substi t g irgdec®d] Bt hMsiBYEs&iof I BRExrRAhRAGHEYM C
shifts are well known to be caused by al kyl - group

der eal i ZaThoimteghaltihiensity psf ssonplohgdro gent(Feotal netagrel/gumber of
ring. Si n%re few lflnsug%,t ituted aromati c conpounds boil
in the Ihél' PEERAY 'YENGR: sone degree of red-shift was

expect ed) FRgn@AB&10f BIEfhMWydRlgbnsqEolehif ifEgBinRgeal per hydrogen);
aromatic &roups i dentifi ed. antification of the

el ut i ng 6l beratmberob dpelnBendsdsolgar Bydggenfinaes draggns in olefin

chr omat gFﬁﬂg from wavel engt hs optim zed for each
gener al qrc asszg?ﬁlcgonpounds over the appropriate

r et ent i @ The nmeeigit B6lofwlefins ByhPROAODIEMRC= 18@tiewres themumber of
time window lLinmts for each ar tic class. were
det er mi ﬁeawsyﬁ%{ua?ﬁt e BYRbsi of 3@08% i AL Qlefin molecule

absor banead&PRChE BuRberdrtliRBetAHRAES 1@l sulisfah&! BBlecule.
times a%ﬁassi gni nlglj t%em ?o ?ehle ap?;ﬂgpri atse graomati ccue

Thech gl poaseiclefmsttydd RO TOMINNMRidalealasipnrptagedurg as gt fasthels step d)

workh G e B3 igd s AR < folhas SloFe RER s PR TR weien
peréting ¥ ofedih b ket “Bbhvettional’ dlefidy)dle ld disttibtied &artrdrIBose olefin
type(:)sI hlagi'ng hydrogens attached to the double bond carbons such as: alpha, vinylidene,
cis,trans, and trisubstituted. These olefin types will have a detectable allylic to olefin integral
ratio between 1 and about 2.5. When this ratio exceeds about 3, it indicates a higher

percentage of tri or tetra substituted olefins are present and that different assumptions must be

made to calculate the number of double bonds in the sample.

Cycloparaffin Distribution by FIMS:
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HPLC- UV Calibration: HPLC-UV is used for identifying
these cl asses of aronmatic conpounds even at very | ow
wo ewshs373dul ti-ring ar orrati cs typi cal |y absor bpdDusmos/017976

200t| S nore ro I ti.cS.
Al Rget g\ﬁ@éﬁt@ﬁf@ﬂ&ﬁ%ﬂg&éa e.%é%fn%f PEROBydisay 2nd
therd® mIREleSh &, MbﬁodfysloPﬂHHTrIs %fht cdnSid¥@8 nkdré §table than

separate and identi he vari ous species of aromatics
multmydlopmeﬁﬁm dowafls pxdaion) ﬁommyr athso s wetgh @eroenisefed raplecules
iJJ ed
win 3 B FIEBRIAE B BaLROL A Bk oY A 4R PRI o

and ke leYdstofiee l:&abitwmtgngpo@g Ef:eﬁﬂiﬂés @i’:‘mBthH thaelpeq&mdm aghFigcher-
retai ned alg napht hal enes, all of the aromatlc
Tropsetpbied Lepis dt Ioss teanishew) % 6y Hlersnivas. To HRRIGY @thegsproperties

in ﬁléi%lll’géi_lpgoélﬁs E;g)% rr%g% {)'sgl{/ sheh 'ag]gségargq wée 6&&%%85@ Pi:e?erably,

nm wer perpen oul drop neth

the di¥fradtieng tderi ckeipfesra hrghlyr mqrfﬁn&ewafmutlmssd ésochele@toh ﬂgeisecrcaﬂlprlse a
arqomati c cl

NG TR R E T TR

percPA%Tthbuldd Qwﬂlerﬂﬁlﬁé%lcﬁﬁ%fﬁﬁl@|fuxR¢1@Kalﬁ9 MQ%QE@O& Gadthidis have
substituted aromatic anal ogs. For exanple

highadxkgetion wlabiditwe Xgw elatikiyegandineiseibiisy with pehseoils, lsgodsdditive

i stinct, pe k absar b an at 272nm that corresponds
SOIuB%%f kad good fsﬁl PEiQHRAY fslansi tion that unsubstituted

t etThahibticamdate GRMPIGUNHE ettivnaterd CRaracteried by FIMS into alkanes and
concentratl on of al kyl-cycl oal kyl - 1- r|

molgades w6l difanen BuThREROloaFRURHS R 1 GiSEbioRg ehctfes 4t the oi
frac{f&lsgu}as%&% el %gtﬁ)éldrlgr?ﬂﬁ)tﬂﬁl%{s@%f)&ﬁo%PgZlalﬂm WEIMS spectra were

roxmate tetra ar absorptivity
obtaatedZﬁ&ancrmbss M@T@SE noss Peetrorgetbaw helsemples Werggmtroduced via a

ST SRNCEIL L o0, o ALRIS S5 1St el AGHPY 1 me

of tHRVHRERL G 1 Bsisd M\@Sgl@d@ Qﬁ&n&xg&ﬁw ynﬁ%u@;hlmtyqubmaﬁme&e@g@ the tip
nol ecul ar wei ght for the ol e base oil mple. This

of acsahdismrabq fona mashepdctipmeter pndiibe prqbsrvwé\satw ffpgkﬂbﬁtli HyCupto

500&?1 F%a qg)Qa‘gﬁga rtn{nC ?e';&eégt 1X1d£ \?ararnglﬂ%t Lﬂ'b?%’% ﬁx%{éﬁ lf)()elds”?orr The

masd kpR&b¥teyivaisdahRsiefréh et &Sm&l 1000Rad exﬂe M’lﬁseconds per decade
assunptions and uncertainties associated with the

Therpggreiredcanp 6RATEHS W%sm@ctf)@enerm@nﬁ sHiesmesd snegiygm; Each
specctx%'f[}p lyGs PadofelQNBling z?mgg&%ﬁ%cﬂf; Mg pEpdel

npound "because 1t~ was nor stituted. More
s peRJaspwrrsa fdcyars fay all compantrel typesaldare aaumed hebaHP0,Gutlvthat weight
met hod, the substituted
percent was determined from area percent The acquired mass spectra were summed to
generate one “averaged” spectrum. The output from the FIMS analysis is the average weight
percents of alkanes, 1-unsaturations, 2-unsaturations, 3-unsaturations, 4-unsaturations, 5-
unsaturations, and 6-unsaturations in the test sample.

The molecules with different numbers of unsaturations may be comprised of
cycloparaffins, olefins, and aromatics. If aromatics were present in significant amounts in the
lubricant base oil they would most likely be identified in the FIMS analysis as 4-
unsaturations. When olefins were present in significant amounts in the lubricant base oil they

would most likely be identified in the FIMS analysis as 1-unsaturations. The total of the 1-

unsaturations, 2-unsaturations, 3-unsaturations, 4-unsaturations, S-unsaturations, and 6-
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benzene aromatics were separated fromthe bul k of the
| ubricant base oil using a Waters sem -preparative
W(b-IEm)@lmM 10 grams of sanple was diluted 1:1P¢TUS2005/017976

hexane a ected onto an am,no-bonded C
nsaflsgin Hom 86 FINES S5815ste T DALY SHEGIEH ClsnE e PREMR,
and Mfds AW i EhGRE IS a8dmalicd By 'HNI@UW@"{HHXDQ@ RERUt pérbérz df

particles, manufactured by Rainin Inst rurrents

molderiss ywihlcyelopaaffinffonationalityiin the Aubriseaikesaeils ofehisdmyengion. The
totalfo?g}heﬁ %rhsg? %{og\gs rGL? tsStu?attll%)gi§ g‘ Lfi{e E?u&tlogéj S%mgatﬁ{agggg aﬂ@%

ctor résponse Trom a

unsaflitationdd@og] Be FIVIS dalgsit, eain0s the efeight p%&i’tmfaﬂxﬂna2ﬁ5hyrHPLC-UV is
Saturate fractions were collected until the 26

the VAHEH PEEERRI ﬂf&@@&sm&waﬁ@eycé?p%afﬁmwgb%hoaeﬁw gﬁ{gélé of this
mve}g(:iuuq rN&E SI ng%r@ﬁaf?&%%ﬁteﬂtf w§§ s agdr&g 1%%%§dnqed to be less

tion. e ring aromatic fraction was col I ected
than@nlt wi% tihénethisdudednc ¢hercatculatibe fwneeual wéi5hipeagedt @0Bplgrules with

1dec ased to % 0, indicating the onset of two ring
cyclopaEHR fWCHPRAYSN. purification and separation of the

Si BOdMR dhtddirAdr® RS 1ubrit 4 Ghde@ls \1BSvdMBESN BIhIEp L AFAMAL S have a
graphi ng the nonoaromatic fraction away fromthe

weight a¢rb¢m of moteculeawith chelaparpfdiniofhnetipnalkty greages thanolp, preferably

v d| n T
oo 9300 SR 0 T B HUR b o
moldcRs Wﬂh&ﬁorﬁhﬁcﬂbpﬂr&fﬁhk}fuﬁc&&ﬂﬂﬂ?@o vaghoperbsnt abmutecﬂeg/mth
relative to unsubﬁtltuted tetralin.. Confirmation

multrgyglensrafigp{nsiiaaliohgeaie; 15p@FQ§%‘ﬁ?IY&Fe%‘F6lt%®LﬁOe§K\RF pigferably
greaget& gﬁgtlbﬁ f&&s}efeheg @}nbsaardeﬂtst tlne MHChtibagh M%ﬁb@&fﬁ&'n% ighly

ard was confirmed via |ong-duration carbon 13
parafiita¢ yax baveNieigligpeaasi eimaelecudes! Wil mbeothbpaﬂalﬁi_r@ fivictionality

R T T T M-

less BRL Y, 8N&)eYi %8 FnolddiesMVER maﬁluyelepaﬂaﬁﬁlctmm@hal&tgd I fhm %
aromatic carbon to % aromatic nol ecules (to be

embedm‘@ms thedubridantbasppits devivas drom Ipelnly parsjtinig viak mepytiase a kinematic

v1sc%51t ?%(?‘E be?\see%ragsmt}f &St ah&‘alﬂ)ug BJ) glt %lﬁgemgﬁ hlg(ﬁln& ¢St and

wer e st ngle-ring aroma ower
abodueast.on, and good basel i ne anal yS| S were needed to
accuratel y nmeasure aropmatics, down to 0.2% aronatic
moleEnpthes emppiimeatldhg jubspany basepils derives Ty ieihapareffinic wax,
ic
ther B B e o SR R R BB S B RER TR
cycloprdafiinedfutaiogality and therkiimamatic arsoontysd tiss lubnéany bask o9 Of this

Ve Ry TS0 U PAeEUREREBOE RREoRRY Wy 8 23 g the amoun
of ni¥dcRled &ithcQ18p WaFinktSRActioNe R IhdtGrd dHtA8¢@ ThQipreferred embodiment,
the lubricant base oils derived from highly paraffinic wax have a weight percent of molecules
with cycloparaffinic functionality greater than the kinematic viscosity in ¢St multiplied by
three, preferably greater than 15, more preferably greater than 20; and a ratio of weight
percent of molecules with monocycloparaffinic functionality to weight percent of molecules
with multicycloparaffinic functionality greater than 15, preferably greater than 50, more
preferably greater than 100. The lubricant base oils derived from highly paraffinic wax have
a kinematic viscosity at 100°C between about 2 ¢St and about 20 cSt, preferably between

about 2 ¢St and about 12 ¢St. Examples of these base oils may have a kinematic viscosity at
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software was used to define the shape of the baseline
and consistently integrate. The carrier frequency was
walzmsgeﬁsonce during the run to avoid artifactmT/Um5/017976

ok R A0 S b5 BT B9 v
cyclGReAtAR fuﬂdﬁ%nilﬁ? Qlab'_fsi}ﬁ’%h BasledsTRAOMEReighOftrddne. ant ly.
term nation of W Percent O efins: The wei ght

oeTbemodiied ST ﬂi)55 R D9rat STRHGHBIY 165t TribeGrishife measure low
levei( eBroxBatécsaell\rllgRée g est %{h%)g gg%g Qﬁargﬁl% %t?,]ge £Jt8 glg%d?fbgi in
D.C Wﬁhﬁﬁ &t Big n‘Iﬂﬂhed@e]ltﬂfG(Emlﬁlh [1a%: Off Brase Ob)Coﬁquiitibe oa Vandddxidation
on spectrum of at 12 t
Stabips PR ?téh%;%@ﬁc@qhﬁis%%%skiaeﬁﬁm P i ey AV 16,
1999 & dARLA! JFeHic § §techl§éf§n9n'r'ft§ bir&Qt gain range to

dcquire a signa out overloading the receiver/ ADC.
v%amthaug’mhd hmht}epapaiﬁw wax fagsislareessentially ifies Of oleBng, basesail
veamnlrrums itization m c_range
procgigge ST BB 8 i hedoee b SR 6g
cra&é%émée{%tmﬁs) TYR@RSHERnEES Hebt &gﬂ‘ahlghtnbﬁﬁﬁ;t tdrgsol PRENRE0 form
ppm (olefin); 2.2-1.9 ppm (allylic); and

highgr @ot@c@lmpwmgbtsmp@rcm 1yt cgn coler g b@#emhw @B seAint g general,
fe
olefReht B 1558 e YRLRE Prol B 8F PN cron I AR HRIT: by clay
tream&necul ar formula of the saturated hydr ocar bons; 2)
RENSEE R RTINS
use hﬂgg Ridkita r?%)ends %re-gﬂﬁrﬂaﬂkﬁglhaﬂablerﬁ BIBE E)(axﬁﬁl'es sanpl e

rogen (“total integral/nunmber of hydrogens in
f orOﬁjhcadlffeEe)lt Fheated hb@ncnbomlfemnmnhmg@hﬁse o lreditignally

e LA O BRSPS (R v

oxidakish iand ft&&é'ﬂalfeaﬁl%}e dedinsbld) Hdwevenai gt thdaraburtlog bionsatioy in the base
PROTON NVR = 100 tines the nunber of doubl e bonds
oil i ls ﬂmthan ﬁevqng}werth@moﬁféﬂe@t@@r%ay tp fyrthey gpprev e grigation stability is to

1ncha§;6 € Ylg(‘togl )g he B&% oy 'TR]S caglft If%@é%'ilgg d fforf hi ghly

ance ol ecu wei ght  per cent
pardfigicivis, hylueﬂ@'MhHNRopaihaiehaéd knbnmobardmle tgpicalit contain less

tharf {)"rA)ta?or;lastlcgt ]e)ge (tjo) their extremely low amount of aromatics and multi-ring
cycloparaffins in the lubricant base oils derived from highly paraffinic wax of the present
invention, their high oxidation stability far exceeds that of conventional lubricant base oils.
Additionally, Fischer-Tropsch derived lubricant base oils are generally classified as API
Group III base oils and have a low sulfur content of less than 5 ppm, a saturates content of
greater than 95%, a high viscosity index of greater than 120, and excellent cold flow

properties.

Petroleum Derived Base Oil Fraction

The lubricant blends according to the present invention also comprise a petroleum
derived base oil fraction. The petroleum derived base oil fraction used in the lubricant blends
of the present invention comprises greater than 90 weight % saturates and less than 300 ppm

sulfur. Petroleum derived base oils are often referred to as neutral oils. In general, neutral
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wor ks best when the resulting weight percent of
olefins is low, |ess than about 15 weight percent. The
\N@h@$hnﬂynust be conventional ol efins; i.e. BCT/US2005/017976
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tha@MC|0parafflnIC function is very Iow inan oil, the

additive solubility is |ow and the el asto
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consf?gtﬂxggﬁh'@rﬁ fi%abd GE Iﬂ?frou fIPQ%? 18104 Smtelbs @btedd. )%ctopdmg to the

out 5% cycl oparaffins. To | nprove these

prespiitdpemtibe st has beemsispresingly ducotessd thatpebrsdanieblemisyothypattodeum

.Su st er st oft ad fe a
derigi g alTshoTs TIpy TR RTSPA IR Er Fome? Tk opg wit
Groli§ £6as@ 9ilfli RiEsdeéted fHatiudicant BIRRAS WEh Pethd]élin MEH @At Group 111 base
percent of nol ecul es with nonocycl oparaffinic,

oilsfalsn @K}illbﬁ ahstaptialhyloaver BrpokErigtviscpetiessthan biendsoyidle Grawy I base oils.
W e ML GHGhORPIAL L RbGsel il Gld RAREA fVind ;@T ihaddie
PREt 1 Bns have I'gh "oX t|on S
Gumlélinai {APTtBubligniod 150%)ishigl s'utfyr otintent, Qﬁﬂumtescdoh&nt goddiscosity
addi tive solubility, and good el astoner conpatibility.
indexpes follgWf'cant base oils of this invention were
characterized by FIMS into al kanes and nol ecul es with
di fferent nunbers of unsaturations. The distribution
of nolecules in the oil fractions was determ ned by
field ionization nmass spectroscopy (FIMS). FINMS
spectra were obtained on a Mcronass VG 70VSE mass
spectroneter. The sanples were introduced via a solid
probe into the spectrophotoneter, preferably by
pl acing a small anount (about 0.1 ny) of the base oi
to be tested in a glass capillary tube. The capillary
tube was placed at the tip of a solids probe for a
Mas SGsRpCt roswifig] pprand t han@bobe NWsatupgad, etl |f r onsakioyt
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umder—yacuum ai, 3ggpr oXi Mapgl¥; L0~p T0Ely ThEg Mags 120
spectronetdr was scanned fromm z|40 to nz {1000 at a

rate df 5 decordd®0per; decatied >90 80-120
I <300 And >90 >120
v All Polyalphaolefins (PAOs)
\Y% All Stocks Not Included in Groups I - IV
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The acquired mass spectra were summed to generate one
"averaged" spectrum Each spectrumwas 13C corrected
\V@SMEQLH&SOftMﬂre package from PC-MassSpec. ReBODUSH05/017976
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50, nore preferably greater than 100. In preferred
enbodi nents, the lubricant base oils derived from
Poryyi RtipaDepxessent ni ¢ wax have a wei ght percent of

Mol BEULEScaM biBn TRt RRAR 3 tioR fertf  BehpRealt ida¥t one pour point

depressant. Pour point depressants are known in the art and include, but are not limited to
esters of maleic anhydride-styrene copolymers, polymethacrylates, polyacrylates,
polyacrylamides, condensation products of haloparaffin waxes and aromatic compounds,
vinyl carboxylate polymers, and terpolymers of dialkylfumarates, vinyl esters of fatty acids,

ethylene-vinyl acetate copolymers, alkyl phenol formaldehyde condensation resins, alkyl
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greater than 10, and a wei ght percent of nol ecul es
with multicycloparaffinic functionality less than 0.1,
\N@BMEMEn&nO nnlecules with multicycl oparaffini BCT/US2005/017976
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than the kinematic viscosity in ¢St nultiplied

point ﬁlﬁ@@ at [spsd Pef-alpelier o dbepouy Rait Q%the léalﬁrbé?r@rcgmpysmg the
lubrigarﬁ 01f ﬁ]%o en@é?ldﬁcﬁ? 'h%th éfﬁ anQQH&ﬁ&Poléﬂm derlved base
ol ecu

es wt nonocyc I Ni C nCtI onal i ty t
oil (ine) therblepe ircthn tbsehceanwt] ageomk g@nﬂ@ﬂpk‘esmnt); Foyelaopds, af the targ:et pour

s LR e 08 10 S SN G SELED e o

[bmﬁ d@fgﬂe%aﬁ!ﬁé oAt tHaRm hC M Andiat af the gb@r poant dBgessing base oil

Kinematic viscosity at 100C between about 2 cSt an i
blene\me womponensef thp ieeRtierbvifl bedhlousded wathahe lubrieasit blgnd i pytieient

prongfet Tl ST PPy SR BER AR BBl Mot *2 et ancl

ab Q‘ ﬁé 1s@m3rifgeal Flﬁh@r-ﬁﬁ)}b@dﬁddﬂﬁb@ bbttqey mredict afedoll@eer tRSpour point
h cycl oparaffinic functiognality that is high, but
of theduayich GO Wi reqousted At the PREOHH APF e vagsyR) Golumn of a

Flscﬁégﬁ'ogs%h% afibak CTi a’eﬁ%k n{BRd N0 Svetbher the th%eb@é‘émg base

evel“aro tlcs e FIMS test” nethod used
oil bctdiﬂngcmmpbumt salaﬂlyahﬁfalhw3hmeh@rang@df from Bb@it 6RP dovatrout 1100
nce

withgag, i isie PTECHT VE e ek e st o beipg prstiornsd
Typf&taw he #8191%1&'% PR poat phrdseinabaddrst blBgHihg) cdilptsiettwill be

, the contents of which is incorporated

betWﬁ@n @bcrut Fh°C ard 2t 2. The § hoergmt ppiat of 1§RPgilise remmee of Ehe pour
pm%‘@gprgs%lendg ag{ Sil l%ﬁ(? Hé éé’nefl %al wﬁ t?‘{ \é/PII’?lI’g]l g?@&ﬁg@b% from about

ni-ques uce
850€E ped htuk YO °Fh i Rgbfetablyp eeqlour @@nt dbpeesting baseadlblegling
reactlons In the presence of heat or [

light,
comppRaTy: iall Bas apciv e feseq of Drgichingiigy H@rm#%/%%ﬂqeéwe%@ib@v&“ and
abo@g??amtﬁrahb@és %ﬁfb(ﬁ&'rwn Adifs base oil or cause

I'n gener al
In one embodiment the lubricant blend may comprise a pour point depressant well

known in the art and an isomerized Fischer-Tropsch derived bottoms product. In such an
embodiment, preferably, the lubricant blend comprises 0.05 to 15 weight % isomerized

Fischer-Tropsch derived bottoms product.

Lubricant Blends
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ol efins can be renoved during the process of this
i nvention by hydro finishing or by clay treatnent. The
\N@nmpﬂnﬂ&es of exenplary Fi scher-Tropsch derivnmﬁnmmmyonqm

Sui t bIe for e. t.h t )
ol S boFar Elmaens Do BrerarT PaEneeA qoRTRsFhe e dsel kS Bfaction
derﬁeﬁ?rdi‘r'l flif(?ﬁry%ﬁ?afﬁﬁ% Wakt @id pbirsle@s AeHashakO bl Cbnld fhe pour point
| ubri cant "base oils, traditionall arafflns have been

depressersi dbe dibrisntdlendateferablycempyistsipa Lk‘a"ﬂﬁ%fﬁ bemmhfr#élﬁégyuved
t.onar | j r
o U ok L AT S el 0 e
basel cﬁl 1heﬁ ambbatrof kb i2ghd 99’wetghe%’m3d thefpbelc;bomtedepmsanmn an amount
her i nprove OX|dat|@n stability is , to increase the

ofatmugeé?m §/2 WaIgB% “edrsedn s italdpbricapiifidant base oil's
de Fl‘hﬁ £r9 méﬁﬁgghﬂblpﬁﬁﬁgsfu'fgl(f ld’\\@BrooU(ﬂQldl’l%cBgtles The lubrlcant

Fi sc ropsch erived [ ubricant base oils, typica
blends)ertmmetoekﬁeltltvmaosl%saat e#etG ofdessian 109,A00eiPr Pe&£raélve the

ST T T R TR o

90,008t B thée rave4b Bf leds MRanB0EONP, mbMegitictibly leheihtn 50,000 cP, more
oxi dation stability far exceeds that of conventiona

preferablyilesa thans@sWO0sP) even mppdp pedwahly yess Hias 2R &00 TP opigyen more
prefgr%lx\li%géalﬁblglqb@r& base oils are generally classified

base oils and have a | ow sul fur
comhe Mbrmﬁntlbfbaﬂs ttdafiniShadpenr @lssatpriaing sheso hibengntdiends exhibit

SRS S5 D et LY LBden oL SR
1ncl€cﬁﬁ% g&m&}? ic‘@&ogt%is fovNbadk! Gt ahd i éh%kﬁdaﬁ@@ ktability, and

S accor |ng to the present invention also
low ponpanidséoud postts. olfewnthd drbirigend birade obihk pfesamitiinesntion pan be used to
kF troleﬁF1der|§Fd base oil fraction used in the
s of the present invention conprises

gr ek lubiiait BIenddeiagbh visessal of abRs 3aBtod @sateit ah:aoo 30Qnd have
ppm sul fur. Petrol eum derived base oils are ofte

good vetenmra{t\ye aropgBigs r Brefesahly thy lbgeant bignds lp?é/gtarvachf;lpgmdex of
greaﬁeégltl llal%)s II.I) ogéjer‘fﬁ%mg\/tythe 'ﬁﬁ)ql‘l Hrgg)l r&g hLl\begzhlgmerg?t?cVMscosuy of

base ol as a’ norma I'rng range Trom
aboRBBIESIH @rdater andlessthard Bt 66, cSaatpidOrC.pbi Eﬂbth&otmgochaieew the

than about -7 C, and a kjne COSIt 00 Co
ubras gl S ey ¢ T viotp LBt At i h A PP iR i 2bout 7.0
cSt odc.hormal boiling range of from about 800 Fto
out 900 OF, a pour point internediate of heavy and
| i glite Intgricantchlersi dompamds zaluknmh’aase@l\fragn@tsd@ryveétfrqmblgbky
about.. 8 cSt,

om,about .5 cSt. I ghk, ne

pargl e Vet BB e P e G Pt ane i S63! HEAR
100800%he BBHcAN bascRAUFachOh Bérivea frogl kﬁghl@fpafafﬁﬂlﬁlc abauhay Hebof varying

C, and a kinematic viscosity at 100 OC of about 4 cSt
klnqr@atlc viscosities within this range and the Brookfield viscosity of the lubricant blend
may vary in accordance with the kinematic viscosity of the lubricant base oil fraction derived
from highly paraffinic wax. In one embodiment, the lubricant blend comprises a lubricant
base oil fraction derived from highly paraffinic wax having a kinematic viscosity of between
about 2 ¢St and 3 ¢St at 100°C. In this embodiment, preferably the lubricant blend has a
Brookfield viscosity at -40°C of less than 35,000 cP. In another embodiment, the lubricant
blend comprises a lubricant base oil fraction derived from highly paraffinic wax having a

kinematic viscosity of between about 3 ¢St and 6 ¢St at 100°C. In this embodiment,
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about 5 cSt. The petrol eum derived base oil fraction
used in the lubricant blends of the present invention
w@ansaldteavy neutral base oil, a nedi um neut r abChasm®os/017976

e e oot B el S o e BB S

yet aﬁ&ﬂ&' oBEndt, tRe (AR blen®BSBp ek a IdbrichAsd bil fRARM derived
, 8 m xt'ures thereof. According to the present

fronuhl[ghéymar@ﬁfmlq wamlaesxlrkgeeelqngmtpmsxom@r 9t i weamaboelcl eFiand 12 cStat
o rjcant | 0
oo LSS LD ST B Rl o

of ledsNEdh 99, ®odP. Wi t h Group | base oils. It is expected
that |ubricant blends with getroleun1der|ved C}ou€ 11
babke lobrieantblewd wrnpemede by Bleading die lybriebasppd dlertien gerived

froméﬁ%%‘lg)? ?értdff%?c &/Q}? ﬁ%%r mV\Ae'iiQe 2 r611' ag 89&& é}%mt-ﬁgﬁressant by

I catl ons I cant ase oi fine
techriduess AfRbwih et tlhbs{el‘ui rskgldal 1£Elthectei [ Tie:slulénkﬁht lﬂaﬂui cayagytanents hEQPe

si.n fur cont t t
blended da smgLe S?fimaoawsfe W&“rﬁ‘ leqs?m%ﬁgeﬁgbﬁ |a'1ﬁ%9¥8f- ?ﬂspé"

derived mb?ﬁ!nltlbaéégcﬁl SRkvaM &tﬂo@auﬁ%@&%ﬁ bﬁsl%%ﬂ' QH&% ?cydr%ﬁﬁ |dE1¥ressant)
index (VI) components and i ncrease t he crude

directly ta pnevslpehn lﬁbn@mt blasd. dashe eltbmame,stée b@lrwerrttbgseambfractlon

. typi cal.l or fu ura Sol vent t.ra V,
cergd ot e e S e ¥Bloje B G BRI BB e
blen&QQmﬁBﬂ@' gid the the Tévaltmg bidnidinyaydie ﬁﬂ&ed Wt*hrth@p(mr point depressant.

roduction in the world is in the & at egory

The Peaghe the hibricans asecrlgiipstipn derid fenp Blgwmaé%f ipig wnéﬁhe
petroﬂé{%{ 8’%}{ 8 RbRichg KaEs Ady By gBﬁﬁardaag E#l&\g%rq]e §cﬁﬂt%neof the pour point

eating to 1ncrease the V e crude ol
depréshmltmmcéurcmmedmtaml ue. The use of hydroprocessi ng

ty ally increases.the s at es contet ab

- R reRaT RIS oG BOBPRE bRG I JRICHAR B13Yeadraay hishly

parafﬁfmct\pﬁ( ks WidcaattropahicAléd RbAEHAE base il fhactipe world is |
e Goup Il category, and about 50 %of U S

productl onis Goup Il. Plants that nake Goup |11
Gear@ée oils typically enploy wax isonerization
finol ogy to make very high VI products. Since the

stag gtd?ﬁlefﬂ'h@sﬂleﬂ fubiaxits UG woin gia}; tie lubifdda)lead amﬁmg to the
whi ch contains all saturates and little sulfur,

presqnf Blyjgntiqn is mlmuﬂs atfjgasboneAdditiyedn e@a&l@mosrh%\m@og@ dgprgssant
Wheﬁwlé b islgga l@éeﬁp‘ﬁv&%‘n o SRR WIHPRIGR eﬁ%duﬁwe in

vvax i sonmeri zation process to nake
addltﬁsmmphd 1|>dur ipodmt dqmmsarm itd providelaygear aihytlid gefar @it tlisopxlobits he

e LBk SR o 10 AN CLOUR UL SRS

ol rOfRT iveatn £2QitRh @ HeRLr fiRMtRpR:&t, RSy be selected from the group
consisting of antiwear additives, EP agents, detergents, dispersants, antioxidants, viscosity
index improvers, ester co-solvents, viscosity modifiers, friction modifiers, demulsifiers,
antifoaming agents, corrosion inhibitors, rust inhibitors, seal swell agents, emulsifiers,
wetting agents, lubricity improvers, metal deactivators, gelling agents, tackiness agents,
bactericides, fluid-loss additives, colorants, thickeners, and combinations thereof.

When viscosity index improvers are added, preferably they are present in an amount

less than 8 weight percent, and when ester co-solvents are added, preferably they are present

in an amount less than 3 weight percent.
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pour point depressant is greater than -9 C, an anount
of the pour point depressing base oil blending
W(oomsnmam of the invention will be bl ended V\APhr/me05/017976

e e TS RSP T s L0,
rubbérsglgﬁﬁ b@&ﬁylﬁé@ Cﬁﬁéneﬂh@ﬂeﬁ&hyﬂ@ff Fmeﬂﬁbi}@ﬁ@ s@&ﬁﬁzl&ter and ultra

used | ower pour point of the lubricant blend is
hlghuw@ﬁlﬂywobéhxb!@@ﬂ@m as the bottons fromthe vacuum
e L e
inveltionditng lesnpenaditivasinalidiyiontd the bain pomttdepresaht by sevheiques
of from b t 600 to _about .1100 with an aver a
knoverplodBRACAR Skl FE 2 (e GRS 812 A 1HAY Abbiip e 6isp Eoing from

the ntl)(ﬁllllagal g&gﬁé’n@(l eTY PRl ’Mofﬁ'&ﬁ dRAW 186Hi it Qisetohq}agﬁélﬁ a

poi nt essi ng base ol | endi ng conponent Wil |
petrdietmeeivedibose oil, end Cpaurghoats dapresant) directiyeto poovpes the gt:ar oil. In
theagtm nt. of t.he bo

R thed ke l%ﬁsig g‘é E%inn(gmc\f 8&%8&% ntghlgg arah‘mlc Wt e

petrdlednl Uéh\teh%ag@(ﬁg en@thefpoarpaiiehbred&dt manbe b&b@ﬂi initQHO tdprovide

Pr eferabI% Wetgour poi nt depressing base oil
the Inbrenatti bigncdcandsbensthe lubiricant bgpd may bheaiksd wihagedditiye in addition to

the p%éragcﬁE 4@%6&!59‘1& hﬁmtﬁ&ﬂ)g@% ﬂ%ﬁ%@ li‘so?a@éﬁl%s sBerPotRE a8RAHE of the

ranches n atons. In one
add@mmdddiﬁvﬁmWecduubmnecaﬁthlybl end may conprise a pour
poi nt depressant wel |

K !
i s SHEFIBRANERISO H@rlumcaﬁ@g%“nddfla%( {%%Hla%f%%taﬁg E? Sitfydifferepp from
the s3td GPwRfh %@&%g&?&ﬁm oﬂﬁ@itﬁ)&l@mﬂblenﬁ hee febfivécaatb1&leAdIn addition,

conprises 0.0 o 15 weight % sonerized
the geasciheiay be cmscfactdmdl ay e dithdiffeesmt ﬁpmdh@ gite at Wibehi the apmponents of

The | ubri cant
e G OB PGP b, o B BB SR e o
are hd@Mt YaeRamafsfte, Wicnelie. is BifRrdde fronl el Biteka whietthb aslﬁpmdnts of the
and the pour point depressant. The | ubricant blen
lubrm@tﬂzéer@mr@/ore@wm ryade. thvathermsre. daneorpRepents of the rhattrtqaahblend (e,

a FIS u'rr%%ﬁ!h{&%ﬁggd ﬁmlé/%{t’@%;%f ﬁlrﬁa%tlg\@ leBoRD a({EPiVQ& b%a oil, and a pour

he pet’r dl eum deri ved se
pmr@tiéprbsﬁal&mmayrbelﬁ‘tan@ﬂ‘actatﬁdmt diZferdnd si3. wei ght % and t he

e i g RS ET BiverceraeBp e o e e R ischer
Troé/ pﬁbx‘?\ﬁ%‘atlu@c%ﬁ%sg&m 'ﬁgétionsﬁxre&rrhlﬁy NA¢ Fistipu RS Rek libelesht base oil

i'scosities. The Iubricanf blends exhibit Brookfield
fractiprs sosdinfastired at-a4emaesite (iess IDWélﬁn m@y @om aefinery or market that

mayﬁ?rq%{a ghégglgy %os%ﬁc&bé{!ﬁrg:tlg aVI an (?laegcp)tcsl ngtﬂ{%&ﬁ gtf EP Hf?l@l{y or market.
In q@ht P8R eGEmsMBE QisRied of wddkortaeiss bémen 2, r&6tecRe andthe refmery
or n?arrkegt ?srz?tkl)elza)s/t llo%srgllgshgrgfgg)l}g r?l%rectﬁan gr(t))or Snles and most preferably more
than 1000 miles).

Preferably, the Fischer-Tropsch lubricant base oil is manufactured as a first remote
site and shipped to a second site. The petroleum derived base oil may be manufactured at a
site that is the same as the first remote site or at a third remote site. The second site receives
the Fischer-Tropsch lubricant base oil, the petroleum derived base oil, and the additives

including the pour point depressant, and the lubricant blend is manufactured at this second

site. Preferably, the gear oil is also made at this second site.
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| ess than 25,000 cP, and even nore preferably | ess
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oils conprising these |ubricant bl ends exhi bit
desirabl e properties in addition to exceptionally | ow
Brookfield viscosities at -40C, including good
ki nematic viscosity, |low Noack volatility, and high
oxi dative stability, an®X¥AWPEESH and cl oud points.
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The Wxngﬁigﬁ Y whth @94( CQtfalygf Bat R bl ¥ kaddthe rl&::ﬁst%& to ox1dat10n by means
nment , ['ubricant bl ends have a kinematic
ofa Epsrt@wptpxy)genaab@cum@ @p@@tuSdR Wr Bamég “Qridatiansy WhinOils,”

abouyt 0.cSt. at,, 1000C not n
Ind R e PR G ABO R 2] PR o0 o0 g i e ptitons ae
one &n&sﬂ@re S pudé 8Rlgeh ae3udF @ rﬁxligame abeto sterpzﬁh 011000 ml of O,
The | ubricant bl en rises a lubricant. bas

by 1@@ g of pikcrl A QredatarddN Mgk~ ﬁﬁ@ t fsals BB & c\ﬂﬁlJaShb%\HS?fbper 100
at)

ol LT ST SR g

metdl @nalygdof usednchanidaky oipaThé Oridatondx wityL-BeCapdlystdieyt mepsures the

ki nematj ¢ viscasities wthin this. ra and th :
resDERGOR 101U ROLCAT 15 B IFatctn e Bl opg figpes t
adsdrﬁ‘oﬁ@cﬁt@f gpd?&geﬁ""lﬂd?catté‘god@s%ﬂﬁﬂ c viscosity of the

 ubricant base oil fraction derived from highly

paraffmc wax. |In one enbodi rrent t he | ubricant blend

conprises a |lubricant ba%e fractl on derived from

hi ghly paraffinic wax ha ﬁrél a k| nemati c viscosity of

betpieas-Blesth Wat Sid Prefaratichf Béchd00Rpschl Iubirithii Base Oils
enbodi ment, preferably the |ubricant blend has a

Brookfield viscosity at. -400C of | ess n 35, P.

| n Tayporemeies ofBpdPEeied Fisghsr-lTipseo way. ﬁ?tgﬁa Acefﬁip‘?f&@@ B, were
made ‘ﬁ?*hg%@} RS ?ﬁ%e!r ﬁr&%ﬁ{l tRmyse rB‘oYf?Qn?ﬂ&'u/é}le dh41¥zed and found to

m c wax having a kinematic viscosity of Dbetween

havaﬁlelpt‘oparth&h(&deGT?dDEI at 1000C. In this ,

enbodi ment , preferably the lubricant blend has a

Brookfield viscosity at -400C of |ess than 60,000 cP.

In yet another enbodi nent, the lubricant bl end

conprises a lubricant base oil fraction derived from

hi ghly paraffinic wax having a kinematic viscosity of

bet ween about 2 cSt and 12 ¢St at 1000C. In this

enbodi nent, preferably the [ubricant blend has a
Brookfield viscosity at -400C of |ess than 90, 000 cP.
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w@aooafiiized ¢ wax, the petrol eum derived base oiPCT/E8SII05/017976

t he pour point depressant by techni ques known to those -

of skill in the art br |l end conponents

may be bl ended in aTé)}engfl%C%grtJrerngpsa%l“ﬁq fromthe

i ndi v| BiseHer-Topphdantyst (i . a | Floghet - T Goddakedder i ved

| ubr i CRiR¢heDBSPschiWaxf I act | on, a |Fatwel fum| darwaell base

oi I, apdfi@ Ppaur pol nt depressanty directly, £ provide

the | URktdzallbpll end. Tn the altlerpative, jtibe1dl ubri ¢ant
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base 0i & '”§o ted as suc%%’? t he eciaq?l on of

t he pq 1;:tant may Ocj,%h”b |rmec 4§£§Iy I 1
certai T or"eb* the—t-dubrigaft—base i |
fracti Prved-fromhrghty parselfsflnlc g is a

Fi scher - Tr%psch derived | ubrica ,base oi I56§racti on.
Gear Q| s ’To provide finished | i cants |(d s€., gear
oils), EFOI ubricant bl end accardgng to trhg pr esent
inventlion®s nmixed with at | easjt 21qne addi t7|1ye in
addi tilon % the pour point deprlegsant. Wjengthe
| ubri ¢ant. Bl ends of the present]| 4 Qventl or| @he bl ended
with at | gast one additive in htion tq ghe pour
poi nt |de 6éssant to provide a gegy oil, thgsgear oi
al so exhi p’ts exceptional |owt erature ﬁopertl gs,

i ncl udi ngT‘1°ow Brookfield viscosjdj,es at -4Q;0C. The
addi tilve, .n addition to the poug;sP0i Nt deppessant
may be se ected fromthe gr oup cgpfgsn sting lq)goantlwear

*q ddi ti vtco,”EP agents;,—detergents,—dispersants;
uplRiE$ant s, viscosity index inprovers, ester

c Omlws%ﬁémmyéoﬁmle& Mad@%fghﬁraﬁo of Edrepduats Mg atdest 60
demul sifiers, antifoam ng agents, corrosion

cartionf atioints de sompqmis hatndattlenss30 esln ajopes pf lgspethprs0.18 and a Tog
boilf] m'lpI ?Atg) eh Ftanlaqo tﬁﬂeej ﬁe%'othhel HEhEY $fopsch waxes (one
}F& q eacet | va

ors, ng agents t acki ness agent S,
samPRCITETl Wlaﬂexsandftbvldlsdmblas Sf B0 &V 4xi B/)asere tetwisantesized over a PH/SAPO-

t hi ckeners, and c nbi_nati.ons thereo en vi scos o
11 qagpdvsk on AR plypunashindes. Opabng ﬁ?@ﬂtéqnam@uff\aéi}n%ﬁf@‘%s égé\éﬁm 652°F
and'@S@(ﬂWﬂfd 14056) tLIT-I’nga)fW Bhto per Fe%%r {)@%ré’\@ﬁmoo psig, and
ester co-so vents ‘are added, preferabl are
oncpm&saegtt hyidnogen raﬂmmﬁﬁewmé Ak VIS CRiby hThqar@ﬂ@errﬁfﬂﬂf@lt passed
dlregﬁx ?Pu %%tcs eea%ogcﬁ)al a% & Il)?/bg on léfhrc]z?- utn{n%a hydsrgf’) r%%l%ﬁlge §atalyst also
operated at 1000 psig. Conditions in the second reactor included a temperature of 450°F
(232°C) and an LHSV of 1.0 hr'".
The products boiling above 650°F were fractionated by atmospheric or vacuum
distillation to produce distillate fractions of different viscosity grades.
Three Fischer-Tropsch derived lubricant base oil fractions were obtained: FT-4A
(from FT Wax A) and FT-2B and FT-8B (both from FT Wax B). As such, FT Wax A was
used to make a 4.5 ¢St Fischer-Tropsch derived lubricant base oil fraction (FT-4A) and FT
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Grades for Industrial Fluid Lubricants are as
wo edosovE3Exanpl es of thickeners include PCT/US2005/017976

pol yi sobut yl ene,. hi gh. nol ecul af wei cO ex ester _
Wit e R 5P Srioh HisoRor e b dogy g uaca) Bike S ticfion P-
2B) BRI AEESt IRhHOBLPRAdH A Elubséant BAR 0BSERFion AMHSH). L T&t data on

hi gh viscosity pol yal pha ol efins. The gear oils may be
specifdeachynsusefud antpe Frsehérefropsshsleri ¢ delubirieant basdiogracton pie shown
bel Qreﬁegt invention with at [east one additive, in
elo¥dBilfP'SA t o the pour point depressant, by techni ques

known to those of skill in the art. The gear oils may

be bl ended in a single step going fromthe individua

conmponents (i.e., a Fischer-Tropsch derived | ubricant

base oil fraction, a petroleumderived base oil, and a
pour point depressant) directly to provide the gear
oil. In the alternative, the lubricant base oi
fraction derived fromhighly paraffmc wax, the
petrol eum derived base oil, and the pour point

depressant may be blended initially to provide the

| ubricant blend and then the |ubricant blend may be

m xed with an additive in addition to the pour point
depressant. The |ubricant blend may be isolated as
such or the addition of the additional additive my
occur inmmedi ately. The conponents of the |ubricant

bl end may be manufactured at a site different fromthe
site at which the conponents of the lubricant blend
are received and blended. In addition, the gear oi

may be manufactured at a site different fromthe site
at which the conponents of the lubricant blend are
recei ved and bl ended. Preferably, the |ubricant bl end
and the gear oil are nmade at the sanme site, which site
is different fromthe site at which the conponents of
the lubricant blend are originally made. Furthernore,

t he conponents of the lubricant blend (i.e., a

Fi scher-Tropsch derived | ubricant base oil fraction, a
petrol eum derived base oil, and a pour point
depressant) may be manufactured at different sites.
When the |ubricant base oil fraction derived from
highly paraffinic wax is a Fischer Tropsch derived

| ubri cant base oil fraction, preferably, the

Fi scher-Tropsch |ubricant base oil fraction is

manuf actured at a renote site (i.e., a |ocation away
froma refinery or market that may have a hi gher cost
of construction than the cost of construction at the
refinery or market. In quantitative terns, the

di stance of transportation between the renote site and
the refinery or market is at |least 100 nil es,
preferably nore than 500 mles, and nost preferably
nor e
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than 1000 mles). Preferably, the Fischer-Tropsch

| ubricant base oil is manufactured as a first renote
wa@kdos/18371684 shi pped to a second site. The petr ol BOMUS2005/017976

derived base oil may be manufactured at a site that is

the sane as the first renote site or at a third renote

si t eTadiBel: PRfRATEs SF FRcHie@dRbpsess DicH eedLstglvaiit- Baso @8 Liractions

| ubricant base oil the petroleumderived base o]

| Bippertiee additives i ncludi ng §i2B pour nETn‘ﬁ depr mfzﬁ,
Visepsitras 10036r6Stant bl end i s datRdfact ur b#43% t his |ddednd
Wisqosity Ipdexf erably, the gear i3 is al shl¥ade at tHPS
Awvetid, Wik e, EXAVPLES The i nj@46on wi | -08%2 f ur t héYot tested
ENEL BithedMolectlpse fol lowing il lustratiVve exanpl eg that
ar Baaffinended to be non-1im 9y, Oxi daB-bn st abi|l8/ &y
wallodestydpprcated usi ng t he Oxj Hator BN W8H L-4 Cctla{6yst
Tedulticytlepa@iimtat or BN with |04 Catal ysP-OTest is &% est
medstat i ng resistance to oxid¥¥ion by MY of 5| 1000

Por Peiet, t¢/pe _oxygen absor pt i

bA0appar at

L0(R W

ri e

Clond Brattj ®h of White G ls. "

#dustri al

a#hd Engi neendng
Khtenif donyMulfoyclo@8ffifsage 26| >19®36) . Nort |y, t heél
NenklivVblaoltg, Wt%€ one at nospher 8.9 pur e| d&yyen at {34Q0F,
oepaoctBMdglottse hours to absoyr#tidon of 168005 m of |2 by
dWODIP (Wt%)i°F. I n the Oxidatpr BN with|L-4 Catalyst
test,50.8 m of catalyst is|6sSed per 10 grans qf82éil .
The catal yst is a m xture of6Xol ubl e nééal 830
napht bénat es si mul ati ng the| éderage mef& anal ygi&6of
used @8vankcase oil. The Oxi déit3or Bn w| %7 L-4 Cat|dll7yst
Test Beasures the response pfi3a fini shé2 | ubricgaildin
a sinmibated application. H gf4al ues, |84 1ong tijME3d to
adsorbBoone |liter of oxygen, |8@dicate g82@ st abi l|il0yo
Exanpb® 1: Fi scher-Tropsch W and Prega¥ ati on dfll20
Fi scher-Tropsch Lubricant Base G ls Two sanpl es of
hydrotreated Fi scher-Tropgch \ivaé FT Wax A and FT Wax
B, were nmade using a Co ¥f'scher - Tropsch

catal yst. Both sanp}e%raﬁ@l{gfmcxﬁqﬂe@gd found to have
the properties shown in Table |I .Table I :

Fi sﬂteelﬁscﬁm?ﬁwhcnmwe@hxblrlwabesetcelsﬁr@tﬂm%prepared above (FT-2B, FT-

4Aﬁ.§‘iﬂe§%{\{/$ §§$d t\égl)l(aj(&l H:gn th%l pg%ﬂ%g%fb & on?soufh Petroleum

aVI ng

Ba@tOﬂsﬂﬁé& toderfan 0 the FRA® - Diop ic@&ﬁ:nb&ﬁlﬂbﬁcathm@lla fr'E9t€bns are as
boi I i ng poi nt between 9000F and 1000F. Three sanpl es
follotvst he Fi scher-Tropsch waxes (one

Table III: Petroleum Base Oils

Properties Group I Group 1 Group II Medium | Group II Heavy
Medium Heavy Neutral Neutral
Neutral Neutral

Description | ExxonMobil | ExxonMobil | ChevronTexaco | ChevronTexaco

AC330 AC600 220R 600R

Viscosity at 7.998 12.25 6.502 12.37

100°C

Viscosity Index 98 98 103 100

Pour Point, °C -9 -8 -14 -16
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The products boilin
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above 650F were fractionated by

m kbsicant BlendsvithoF hlBduce

distittate 13
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CULPaRupT d
Tropsch der

Tt @y@rgﬁplyi S

COSk/GYou@TRAES . w/Group II
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fractions wer e Mastum Newral FTHesmy Neytesin Fivledigmn Neptrglg Heavy Neutral
Combone =8B (bottm fTomFT VWX B). [ AS such, FI VX
was used tolmake a 4.5 ¢St Fischer-[Tropsch deriled

FT-2%ubri cant base 0i5b.88 (&t i

bn (RGN a

nd FOYE4)B was 67(67.2)

usegt ke—a 2 859t Fi
Growpgg)}"eld Neulldt \ Oi4|%.8?§h)

can

basé

acti

schier="Tropsc
n (FT- 2B)

T derived
nd an 8 cSt

Groupil $elmerNefitralp s g

-

h derived |

ibr i 2é13) bas

e oil fracti

on

([ CT QD) 4+
Tyl N 1 S
Group, Hs%%@?uﬁag pSQ

A s
Uat'a UlT SpPT

h derived |

c-fc—fractd
Jbri cant _bas

Ilbsg
e oi [ 1

‘5 i as the
'Rrgctl

on

GrouprlEHedvpWautiaél gw in Table |I.Table I1:| Properties |of 32.7(32.8)

i ecprbhaor Tr oo d h o Peae a1 Lo o + o . — —

NS C1T 11 PG T CU CUUT T UCANU DdS W | Rl AUCL T OUTTS .
Pourﬁ’rOH’EQFQrFSé%“‘{FT-zB FP-A FTI8B VPscosi t U at 600G lest %?
TOTAIS83 4. 455 7./953 Mogkcosity | ndexr 133| 147 1068 100.0

Ak "m‘v €S—W9%6-0- ”“Z'OQ 006622 ’\g* SOt ested F'.iv"“SOO‘v"i’ Yoof 17.000

Brogsit VISP & df £ 1 o83, 0 B9, 1°87°% Mohocycl’opar affi ns

7.0 10. H032.cB {Mul ti cycl oparaffins 0.0/ 0.0 0.2 Totgal

100 100.0 100.[0 Pour Point, 0C -30 -2D0 -12 d oud

Point, 0C -9 -8 +13 Ratiojof Mno/Milticycloparaffins
Kinema#®@Vis10@0%€ 1 |Noacki.ozol atiflityl6.W % 4B. 94 116475 16.6
Kinematic Vis @ 100°C 3.884 3.881 3.956 3.904
Viscosity Index 123 132 121 133

All of these blends had Brookfield viscosities at -40°C below 100,000. It was

surprising that the blends with petroleum derived Group II base oils had substantially lower

Brookfield viscosities than the blends with Group I base oils. It is expected that blends with

petroleum derived Group III base oils would give results as good as or better than the blends

with petroleum derived Group II base oils. The results of the blends using the 2.5 ¢St

Fischer-Tropsch derived lubricant base oil fraction (FT-2B) are illustrated in Figure 1.

Five different lubricant blends were made using FT-4A. An all FT Blend with FT-

4A, FT-8, and polymethacrylate pour point depressant was made for comparison. The other

four blends were made with FT-4A, the petroleum derived Group I or Group II base oils

detailed above, and polymethacrylate pour point depressant. All four of these lubricant
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Oxi dat or

BN, Hours 40.14 46.05 SMDI'S (W%,
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742 824 10 630 763 830 20 653 784 846 30 673 797 877
wo000Ra837823 919 70 754 854 977 90 802 896 1076PObUBHG5/017976

913 1120 Exanp

| e 2. Preparation of Lubrlcant Bl ends

blemty BadHIBRHIC- mcgﬁgéfhwabw.%ef (MG sTeas raaEs @ ghput 5.0 cSt or greater

and ié's?ﬁltah gy

use
oi I s.

S

rﬁ@@éfﬁh&s’é&%@s axF TumftBriz& 616 - 8B)

ubricant blends with petrol eum base
The Petrol eum Base O ls used to blend with the

Fi scher-Tropsch g@ eI? | ubr.i Is fractions
are as fol | ows: [$3BI ‘fqncarlg qtevﬂﬁ\slg%\se G | sFour
different PARRUBIAE [FwaBuwith therqetr dl ewdtrddeni Viedy/Group II
Goup | or| Goup |l |based@m S |Ssunm@kyzed i Mddhen t abl eHeavy
above, and| pol ynmet hacr Weatr® pour NeQirdlt depresgant werieutral
ConPbRPal we, AU Tour off these Tubricant bl gnds had
FT-dd Nenatic Vi Sc@3i i8S WsgRi N gne @b gt he |prefsror ed 67.0
FT-§ BNJES of pboUfz 3 CHt or greatfer and Iess than 5.0
GroiMedl @Rl € TV Lubricanyzgrends wth FT-2ZB AT of
Neulriiese bl ends had Brqokfield viiscosities |at -40C bel ow
Grod QPP 1T Was SUrprising that the obl ends with
Neuagtrol eum gerived Gioup Il base oils had substantijally
Gro cdBOoKfTetdvigcositTes tihan the bIfendS;W th
Neut10UP I base oils. It is expegqted that bl ends with
GroliSi H]\% unTperived Goup 11T bgse of s woul d gi ve 307
NeulrfiS U ts as go_od as qr bettelr than_lthe bllends with
oteumer g gjoup Dase Ol me 1regylts jor
Ei‘;t%‘;éﬁtbl ends| usi 913 the 2. 5(.5'%:St Ri sch(l)e?- Tr opsch&geri vied 0
TO .,tJl cant Jaoqo(,)bi I 'd(’ild)d. 1 U- I-LWFH—%W
ORI "’Foo‘d'ob MeTiho HAEoT "°"88 FTTY> VS 50" 83,000
Visc§s1ty Eﬁﬂ (?1 1) g? ‘end wi %qb
Kinematic Vis @ 27.24 28.87 30.38 27.59 30.57
40°C
Kinematic Vis @ 5.778 5.514 5.841 5.312 5.888
100°C
Viscosity Index 162 131 139 128 139

The comparison lubricant blend with all Fischer-Tropsch derived lubricant base oil

fractions and polymethacrylate pour point depressant had an unacceptably high Brookfield

viscosity at -40°C, greater than a million cP. The blends of FT-4A with petroleum derived

Group I base oils had Brookfield viscosities at -40 °C above 100,000 cP so were not optimal.

The blends with petroleum derived Group II base oil had Brookfield viscosities at -40 °C well

below 100,000 cP, making them suitable lubricant blends of this invention. As with the

blends with FT-2B, the blends with petroleum derived Group II base oils had significantly

lower Brookfield viscosities than the blends with petroleum derived Group I base oils. As

with the FT-2B blends, it is expected that blends of FT-4A with petroleum derived Group III

base oils and pour point depressant would give results as good or better than the blends with

petroleum derived Group II base oils. The results of the blends using the 4.5 ¢St Fischer-

Tropsch derived lubricant base oil fraction (FT-4A) are illustrated in Figure 2.
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A sample of the FT Wax C was hydroisomerized over a Pt/SAPO-11 catalyst on an

alumina binder. Operating conditions included temperatures between 652°F and 695°F
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secotlé rea\zmd cbmhmlrxgamt/ﬂdamesllmalahimma ﬂwdmﬁnmhmgsht@llyﬁt &ed opyprated at

(n.Taple VIl: Table VII: Fi.s r De o
1004 g Borivemsdn 1 FeSomlationsn ML HOP BT SR o 45U 2327C) and an
LHSKof1 BE! the desired ratio of weight percent of

nol ecul es with nonocycl oparaffinic functionality to

weilgbprodeets énitlingfabfrml @@ uﬂp werevfacHoralied hyeatalospwriaof pquum

. functionality, se sanpl es was
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14.6@5 Hischar- Tuerse) drevadrlbriqsat bast eih mrapiene(FdT14-0)quere & Ofiaincd. The
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e pour point depressant. e conposition and
Tablerviferti es of the two resultl ng bl ends are sunmari zed
in Table VIIl below. Table VIII: Lubricant Blends with

Goup Il Heavy Neutral The two resulting blends, made
Wi th thed eﬁhpfscrﬁm@&ﬁbh ;b@fweaepuﬂriébﬁumebuuagamvsl

fractions not_neeting the desi ratio of weight
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functionalitjyy LEEMT 3o BES W th
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These bl endsW" v$ it t han
what is pref grPPBgIcY is the p:@é% Nt Felsﬁéexes wer e
| ess than 120rMS;opidbiMoYeculehese two bI ends {woul d not
be suitable for use in high quali gear | ubrli cant

fornul ations, Wile the Paeden] v ?16ent| é%%nhag been
described with refgie)es grgfﬁpecgjqc enbodi ments, this
application Js intendéd ?o cover those various changes
and subst it uf i onsMukiyclapgraffias made® by t Hode qf
ordinary ski|l in the art 0 parid firomt he
spirit and scope of the ao\genahegltogﬁgl rrsf.d\;\.r'v-t’lg\T IS

CLAI MED | S: [lPoukPoutdriCcant bl end -tdnpri silng: [a. from

about 10 to W‘bgﬁwt pefrcent—hased—upan t he
total |ubrich )
T5

827 977
T10 841 986
T20 863 999
T30 881 1009
T50 912 1034
T70 943 1064
T90 982 1153
T95 996 1208
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of a lubricant base oil

fraction derived from highly

paraffinic wax having a viscosity of between about 2
wa@ Siosand3L0 cSt at 100 OC wherein the | ubri cartT/Ds®es/017976

oi |

'ecdles wth

fract]j
conpitheed F (‘?
w1tl%8ﬁ@:tybl‘6§araﬁﬂn'1c) fudétgsHatity tB BRI P%érﬁ R mREdcaRB Wwith

cycl oparaffmtc

Fopedls

H%ges\ll%@gq%affl

uncti onal

n
tgéft]percent of molecules

it and (iii

mulacyCdxmacafﬁlﬁlc \ﬁmcghnalmertmmatlotforr’mﬂe@fuhes@ S@mp%s was only 11.

B8 Bk

ar

f
n eﬁ?/%ctjlglﬁt%%agl #s:cltoﬁlt%:a% 10118 C;%Q ona(f;[b%%gt(F”P% 3 and

FT-04 86 chdraubed &5 mbke 4 ®AtaDBlehd 20thtthe GbcﬁiptII H@aweNghtal

percent based upon_the total

| ubri cant bl end of a

petrelevmdxaé@w dé Fhafecienyed én Sphle Sl awd pabymethartiae aghgmpgur point

depf:eg{]aﬁlc

T

rom

Tab]cZVI/I/Ebghw percent based upon the total |

of a pour point depressant;

wherein the

HQE\JJO ll;eéul%ggfémllé dre Qﬁﬁﬁlarlzed in

out
ubri cant bI end
| ubri cant

bl end has a vi scosity of about 3 cSt or greater at 100

C and a
100, 000

Bro

cp

o Vil b Bl it etet 1Ay

t han

ﬂhereln

the Tubr

base oil

I cant base ol

fraction. 3.

[ Tract ipgrg deri ved

paraffinic wax is a H scher Tropsch der.i

iEovrBesnNepirdn

from highly.e
ved | ubri cant

V/EFo gi}}ﬁap,/ Neutral

R

obricant
| ess than

v

biend has a Br ookf
50,000 cP. 4. The

ield viscosity
| ubri cant

Fﬂﬂéefhd of

Rr anl

cIaiml whe

vl oot

rein the19|941bri cant

bIend hasOa

FEhe T

|u VIDbUOILy

ubri cant bl en

O.l. "-|-U Ub ICDD l.

d of clalpnl wher ¢

IId.II LO Ul\9\.94bl‘

ess tha

drwym%m kbepd has a

n-15_000.¢cP.

Br ookf i®l.1h vi scosi
The | ubricant bl

in the
ty at -40.76 of
nlnlm

end-of

PQUY Refiret LEPFESSamE | ubri c

ant bl end-has a vis

cosity of0-3

Y

P

and Tggsodonan o-

end of claim1

cSt - aly gdekboo

erein the

Klingatic dhs @l @36 has a

Vi scosHtOy47of about

5.0 cStl2of5

VsBrbea

P= O | + 1o
alTtTU T TS5 UI1Tdll

¥ bl end of cl

8—The 119

7St g§ 1+60—0C:
aim 1, ein the

| ubri cant

bl end has a viscosity index

The two resulting blends, made with the Fischer-Tropsch derived lubricant base oil

fractions not meeting the desired ratio of weight percent of molecules with

monocycloparaffinic functionality to weight percent of molecules with multicycloparaffinic

functionality, had Brookfield viscosities at -40 °C significantly above 100,000 cP. These

blends also had lower viscosity indexes than what is preferred, that is the viscosity indexes

were less than 120. Accordingly, these two blends would not be suitable for use in high

quality gear lubricant formulations.

While the present invention has been described with reference to specific

embodiments, this application is intended to cover those various changes and substitutions

that may be made by those of ordinary skill in the art without departing from the spirit and

scope of the appended claims.
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greater than 120. 9. The lubricant blend of claim1,
wherein the |ubricant base oil fraction derived from

whb@shys7paraf finic wax has a viscosity of betweenusiwoso17976
2 cst a 12 ¢St at 100 C. 10. The lubricant bl end of

w éFé?ﬁLﬁﬁg@mﬂ in the lubricant base oil fraction

1. deni Meskahf A DEGMkiRAr af finic wax conprises a wei ght
percent of nolecul es W th nonocycl oparaffinic

f uact i oframiabputolO tgrabettt &P viehghi peGentbasedaipagitihiotah dibgispt blend

f | | WM It d | ££0 ni- L onal i _
of 1 oss oyt Badfpn' kS SRRLE ionT Eah AR RS pvine o
wher ei nviskgitl Wbbét@ast addase cStidnd 20ast itawodes iviedirf the bricant

hi ghly garatfi ni.c wax conprises greater than 10 wei ght
per cent bapgloddiacken derivied &pr Ty ghly prrafiinie way cempBsRst i ty .

12. Thegl ubr I . ' erein the

| ubrica lt baisegsa%{%? Qf;reg%tl@gﬂ&]agirt%%n t&?’om hi ghl y

par af fi @ii)c wereateothpn 5 sesghd peratntondécumivgtdt per cent of

nol ecul es wit h. nonagcycl.oparaffinic functionality to
wei ght per ceﬁXCIW%%ﬁ‘Xlééﬂﬁ’ggn%%ﬁnﬁul ticycloparaffinic
functiopa)it xra@ib%aw%& péBer @f mbioculbh vithuRéricefdlbp ok iR

of claiml, wherein the [ubricant base oil fraction _
derived fronfuscigriajitydamestight pereeniat medecules widgpulticyclegaraffinic
bet ween abou . . t 100 C. 14. The

| ubri cant bl é’rﬁlgmglgh??%%rltgg %/\ﬂer ein the |ubricant

bl end hasmaabBuxikibiabbwet 90ivei gs ipeycestbaseupgonahe foed $ubrizaimt blend
35,000 cP. 15. The lubricant blend of claiml, ,vvheretin _
the | ubPf &BsHolea derpiefl bpsepik selsiqteddiqny B FoURRORFIgHRg oL a Group

par af fi pi M8 J8SHup INbIE bvd Rfxthet Weerakqut 3 cSt
P 6 copoasd o « Oiguf Tibasebil, puld Mixttes WeRet el = T

15¢. whefremmbohel.0 Liter 1 2cweightipleseut brasd wpdBrtbetotildilticant blend of a
Vi Scosi t%{ at .-éo C oft.l ess than 60, 000 cP.17. The
| ubri caRYYTHRCEN IS ai m 1, wherein the | ubricant base

whefih the @t chAblSRIHaY &b 9 ITaBA\lt B dSabablehtel & 108XChad aa
Noack Volatility less than a Noack Volatility Factor

Broekdietthvisaosiay aid48yCrofitess dian d00.6QP eyuat i on:  Noack
Vol atility Factor = 1000(Ki nematic Viscosity of the
| ubricant base oil fraction derived from highly
2. parmat hibficentWwiend af cIha C) wRerdin tA8lubtibent baderdilcfaattiob deiekd from
~.of claim1, wherein the lubricant base oil fraction
highlpepargldians v s Ritgtehst bapsehderyed Mascanhkass oNdrrekon.

volatility less than 50 wei ght percent.

3. The lubricant blend of claim 1, wherein the lubricant blend has a Brookfield viscosity

at -40 °C of less than 50,000 cP.

4. The lubricant blend of claim 1, wherein the lubricant blend has a Brookfield viscosity

at -40 °C of less than 25,000 cP.

5. The lubricant blend of claim 1, wherein the lubricant blend has a Brookfield viscosity

at -40 °C of less than 15,000 cP.

6. The lubricant blend of claim 1, wherein the lubricant blend has a viscosity of about 3

¢St or greater and less than 5.0 ¢St at 100 °C.
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19. The lubricant blend of claim1, wherein the
| ubricant base oil fraction derived from highly

W(p)ama}flijmic wax has a Viscosity |Index greater PEBHOSH05/017976
V's

osity In Factor as cal t.ed e foJIo
7. eqike IORCNPEIST P T AduieR R E P OLoSs Sl iaks HEHARY & dbout
5.0 t%?%htteya&fle&shﬁad whkeanbobase oil fraction derived
rom highly paraffinic wax at 100C) + 95. 20. The
| ubricant blend of claim11, wherein the |ubricant base

oi | ction,d d fro I [ b -
5. OcitaatGea N £l & PP uhe KePRLEbl s HTIGIRS iAflx
geﬁaammaaohours 21. The Iubrlcant bl end of clain11
wherein the petrol eum derived base oil is selected
fron1the group consisting of a base oil having a
%gq\sﬂrﬁ:a { b?&l(asdftcy ift Jv%)re%< hOlubiE bR & tiof d@HQéH from
ase ol | avfng a kinematic viscosity at
hlgkﬂﬁpm‘bfffnncommbaswtwﬁ:otmy aftwtwedd abstt,2 efitdndril X tbitrasd 00 °C
thereof. 22. The lubricant blend of claim1, wherein
the pour point depressant is selected fromthe group
10.C onﬁfeﬁﬁﬂrﬁgnmlerﬁ%f%fﬁmqf whBlef the AIbRYEHIbAR: Git HARRA derived from
copol yners, pol ynethacry ates, polyacryl ates,
higlpp pgnaﬁ'mw wm dresprlsc@m sherEhapéToent of mi/ﬁwl@s mthh@nmpml@wrﬁﬁﬁmc

n e PR B RO e SRR ppratioi
mn&ﬁhQM§o@ks§a@ﬁmlaC|ds et hyl ene- V|nyI acet ate

copol yners, al kyl phenol formal dehyde condensation
resins, alkyl vinyl ethers, olefin copolyners, and

1M Xlthlérlﬁﬁ}cdeI%fOf Fim 1Tklﬁfle1leﬂptrhk SAcat i PFraGl Al d@h%d from
wher ei n

e pour polnt “depressant is an isonerized
higlily peta&imdwayp smhpxm&es greetir bah t10 weigit pelvent mvledulesrwith
ver | ecul.ar wei ght of from about600 to about
RAY G ﬁggc@ﬁmbg?cent boi | i ng point range of from
about 850 F to about 1050 F. 24. The lubricant bl end
of claim 22, wherein the |ubricant blend further
12. c orffei elricafit Wendadflaimol, Gderedn the lwbéicgmftbamlb Epgtigpedsayed from

gl SRt 8 Sk b or St P Bl Beh1 VB G,

mohdRElopantink] RAeticdblig!t@wdight psbet ef ﬂlotdﬁ&‘lepﬁ'uh npdiiegcloparaffinic
depressant is a mxture of an isonerized

fungtionehyrermta P Oder i ved bottons product with an

aver age nol ecul ar wei ght of from about 600 to about

1100 and a 10 percent boiling point of from about 850F
13.t 0 Biedubrichftifletd ofaridmal) waechin theéu‘tsiclamdiae@joiﬂ fractianhderived from

hi ry%légffglgg %vlmsc Ellasng v1(s)cf;os1et§ to? ge?twgén a out i (c:Staarl]l dchIt gtelsbtoy Jcene

14. The lubricant blend of claim 13, wherein the lubricant blend has a Brookfield
viscosity at -40 °C of less than 35,000 cP.

15. The lubricant blend of claim 1, wherein the lubricant base oil fraction derived from

highly paraffinic wax has a viscosity of between about 3 ¢St and 6 cSt at 100 °C.

16. The lubricant blend of claim 15, wherein the lubricant blend has a Brookfield

viscosity at -40 °C of less than 60,000 cP.
-50-



copol yners, pol ynet hacryl ates, pol yacryl ates,
pol yacryl am des, condensati on products of hal oparaffin
woansa1as4 aromati ¢ conpounds, vinyl carboxyl ab@r/us2005/017976
pol ynmers, and terpolynmers of dialkylfumarates,. vinyl
17. osiby bibgrar Blend ofelad 1. wheign dhrelupricapt baseerlffaction derlved from

high %iﬁﬁﬁg\?&kxy 8 lﬁ}ﬁoa?lb g’?ﬁﬁi}igﬂ%i@ﬁg%ﬁ?m %W&gﬁﬁ@%kfég as calculated

resins, Vi ny e n copol ynmers, an
by tlrd fetlowmg etth@iomof . 26. The | ubricant blend of claim1,

Noagh VoRipaieit | SPBHA T BoY e g B RIS biSaa Kbl Gcerived
about 80 wei ght RGeS pRAFRE WHOR tobecyt?dt al | ubri cant
bl end of a |ubricant base oil fraction derived from
hibghl y paraffm c wax having a viscosity of between
a t cSt. .an cSt ' : uhri cant
18. a3t iRl 0 st e, Bhert RN HRR B0 d PRl A rom
hightppaaffiaaswax has o sk vbatilig). 180 thuei Phiveiplerpeedht.
aromatics; (ii) greater than 5 wei ght percent
nol ecul es with cycloparaffnic functionality; and (iii)

19. 2 3k hl%&gnt\w#x%ﬁf e %Q?@Ber@fn D] BELAR DadM dilfraction derived from

nonocycl opar a nctionality to weight percent of
hightppaefiinéswant hds aviis¢asdy Ehdep areafel thap af Viseasity dadextRactor as

eater than 15; b..from about 20 to about 90 wei ght
Calcg@?%é’iaftth%gi@&'_l%@ﬁa?% total lubricant blend of a
RechalyaHaR R it eh IamEK RehativW Bk 64ty dflie Blicat BBl fraction

derivéd base oil conprises greater than 90 wei ght
percent sat uledveksiremdighdysparefiai wooatdR Ut Pur; andc.
fromabout 0.01 to 12 wei ght percent based upon the
total |ubricant blend of a pour point depressant;
20. Wgemﬁihﬁbrtchﬁt Blerdrdfetint 1hwhadinths lubrichigdasd ¢iy fradtioatistivedfrom
¢St at_100 OC or greater_ an Broqgkfield viscosity, at
highuparalTsre Ve Ses AR IG8000Y T LA (e BherepELia 25
Ougf claim 27, wherein the lubricant base oil fraction
erived fromhighly paraffmc wax is a Fischer Tropsch
derived | ubricant base oil fraction. 29. The | ubri cant

bl end .of .cl ai.m 27, wherein the |ubricant .blend has a
21. g Her PRTeAn PR gty Wi perlgh Yoo g e Blected
from the group consisting of a base oil having a kinematic viscosity at 100 °C of from about 8
to about 20 cSt, a base oil having a kinematic viscosity at 100 °C of from about 5 to about 8

cSt, and mixtures thereof.

22.  The lubricant blend of claim 1, wherein the pour point depressant is selected from the
group consisting of esters of maleic anhydride-styrene copolymers, polymethacrylates,
polyacrylates, polyacrylamides, condensation products of haloparaffin waxes and aromatic
compounds, vinyl carboxylate polymers, and terpolymers of dialkylfumarates, vinyl esters of
fatty acids, ethylene-vinyl acetate copolymers, alkyl phenol formaldehyde condensation

resins, alkyl vinyl ethers, olefin copolymers, and mixtures thereof.

23.  The lubricant blend of claim 1, wherein the pour point depressant is an isomerized

Fischer-Tropsch derived bottoms product with an average molecular weight of from about
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30. The lubricant blend of claim 27, wherein the
| ubricant blend has a Brookfield viscosity at -40 C of
wo ems/1idtan 35,000 cP. 31. The lubricant bl end efT/ckmosn17976

27 in t | ubrjcant bl end has.a Brookfield
500 § el TG [epricht bl o phEes St o Pt 130 fgbout 1050
or. |ubricant blend of claim?27, wherein the |ubricant

bl end has a viscosity of about 3 ¢St or greater and
|l ess than 5.0 cSt at 100 OC. 33. The l|ubricant blend

24, olefél lﬁ'ﬁr{gagtg le € %Lc?u% %I? glg%}ég{ tjh% ﬁ%&ic?rlt%?eqlgi}?ngeg c?wgrnises from

viscosity reater an
about’0.05 X5 weighiQ@rdent t3ded dpva thertotdl debiicat e offanddomiarizad ,
) vvhir ei r}léh,e | ubri cant bl end has a viscosity index
Fischet-dmapach deriygd poigpmsgyodugte | ubri cant bl end of cl ai m 27,
wherein the |ubricant base oil fraction derived from
hi ghly paraffm c wax conprises greater than 10 wei ght
25. péefrhednbrioant Wend efsclaiint I wherhiotha pafif paintaieprensant srahixtye of an
) 36. he, | ubricant .bl end of cl ai 7, wherein th )
isomgod F G Hand G vad it ool b e PSR Gplg Tar weighe of
from RB&ER IOt CabHRK | FOVHAL 2SI eteeh B di Rngdfoi I fHFYim BRIuE 856°FQb about
nol ecul es with nonocycloparaffinic functionality to

1050VEiag# en pédidentelastedrsine thel ssaupsonpising ofiestpey fpasleit Rnhydgide-
sorehOEELANE KRBl 130 AL el e A Aol

prodtey 6 ftatbphradiin Wagdslayd penaftit kbapveds hdsylaatbiog glagi goyyroérs, and
etween . .about 2 cSt .and 3 cSt. at 100 C.. 38.. The
terpOfW? egﬂ?ﬁ&ﬁma@f, VA ERFE P fme%casnet{lﬂan-mﬁ%aﬁfe
oAl ¥hisfeAsdibY r&kns: i n
copoly G k3Pt RAKLINALAC Rl réfins; ARy Crififl SRR olch
copolyinersiand tmivgutes Brerawént base oil fraction derived from

hi ghly paraffm c wax has a viscosity of between about
3 cSt and 6 cSt at 100 C. 40. The lubricant blend of

26. Cl phdMiBanvber®bicliiRel, lwiidif etpolt Saifl dbptessnBlsgRifrh@hstrylate.
viscosity at -40 C of less than 60,000 cP. 4 1. The

| ubricant blend of claim27, wherein the | ubricant

ba j L f t] derived fromhighly paraffinic wax
27. haé?%b argckﬂ‘%@oﬁog[bpgﬁ%y | ess than a Noack Vol atility

Fagt or faemabhutubas asbub§o tveight pirtambagd egomthcastal INdacdat blend
|V8|bra|t L;{:ﬁ@g&g&&qug pl?[ grggﬁ(lweg&? I@’élal\ﬂl §h°1§’ %Iarta}(ﬁn?cf: wta)rg %aving a
viscosity of between about 2 ¢St and 12 ¢St at 100 °C, wherein the lubricant
base oil fraction derived from highly paraffinic wax comprises:
(1) less than 0.30 weight percent aromatics;
(11) greater than 5 weight percent molecules with
cycloparaffinic functionality; and
(iti)  aratio of weight percent of molecules with monocycloparaffinic
functionality to weight percent of molecules with multicycloparaffinic
functionality greater than 15;
b. from about 20 to about 90 weight percent based upon the total lubricant blend
of a petroleum derived base oil, wherein the petroleum derived base oil

comprises greater than 90 weight percent saturates and less than 300 ppm

sulfur; and
-52-



fromhighly paraffmc wax at 100C) 2 7. 42. The
[ ubricant blend of claim 27, wherein the |ubricant
whame/103784 f racti on derived from highly paraf f nPCT/082005/017976

has a Noack vol atili | ess thap 5Q wei ght ent .

13, Tharmaera i el ber i R ubGh Hiedpfl fRECant blend of a
| ubri capty PAaeiBtdssdnf;act i on derived from highly

paraffmc wax has a Viscosity Index greater than a

Vi scosiwherdin thedubraganbblendhasal dasiosityeef dbput heStiapl 9o aggreater
equati on; S Kty lndex. Fackor: = I bhemati c

Vi scosi atn9 aﬁ“’?clﬁiel‘i‘ % Scrolsg?'aﬁtt '4§a§eo f(IJeTSF %}%P )agc(:) tdlbg r? iDd erived
fromhighly paraffm c wax at 100C) + 95. 44. The

| ubricant blend of claim?27, wherein the Lr?rican )
28. pakhe labmcant blend ofrlgiar 3 & adererbie HtgierY Bass Aif frasitonfigkived from
. . i . i . . t of
oo EHRLR SEP o i e Fanyh
claim 27, wherein the petrol eumderived base oil is

selected fromth ro onsi sting. of base qj
29. habhlibacnt Renbet Lelor of s6Rr B i8S Hendfi atipalfied
viscd3ftf 2BROUE o2 s Blan 68,00@8L. 0i | having a kinematic
viscosity at 100 C of fromabout 5 to about 8 cSt, and
m xtures thereof. 46. The lubricant blend of claim?27,
rein.th Qur [ ' e
0. or B BefedfuBfir GRHCLy SR AR e An A EEIS R I BRANC
viscdaipal MURCSf Ipethanstiosocy] at es, pol yacryl at es,
pol yacryl am des, condensati on products of hal oparaffm
waxes and aromatic conpounds, vinyl carboxylate
31. POTYIRbS an?BfénH 6f Qo ﬁFERéﬁ&fin e ahticydaf BB Bl RS BrYbId1d
esters o? atty acids, ethyl ene-vinyl acetate
viscasitp at MoeCxf lask khan 1510800P. f or mal dehyde condensati on
resins, alkyl vinyl ethers, olefin copolyners, and
m xtures thereof. 47. The lubricant blend of claim?27,

32. WhenheiuBrit £ bRAY bf BRInN b7, dARFES §RNibri GneklehERITRINiZRSity of about 3
Fi scher- Tropsch derived bottons product with an

cSt angegatayendridsethigh 410 aférighl0 6% from about 600 to about

1100 and a 10 percent boiling point range of from
about 850 OF to about 1050 OF. 48. The |ubricant bl end

33. of TEE RibAvaf blenb of elatin RNevipatin thedubricadepleadssart vissigy of about
m xture of an isonerized Fischer-Tropsch derived

5.0 ¢S et geateprsdewsithan 1A cattdlerGge nol ecul ar wei ght of
from about 600 to about 1100 and a 10 percent boiling
poi nt of from about 85Q0F to about 1050F; and an

34. addht iubeicse bintl @f claimo 27  wieergn thedubrieast sliendbasof vissosisy sdex
of nalsbc anhydri destyrene

greater than 120.

35. The lubricant blend of claim 27, wherein the lubricant base oil fraction derived from
highly paraffinic wax comprises greater than 10 weight percent molecules with

cycloparaffinic functionality.

36.  The lubricant blend of claim 27, wherein the lubricant base oil fraction derived from
highly paraffinic wax comprises a ratio of weight percent of molecules with
monocycloparaffinic functionality to weight percent of molecules with multicycloparaffinic

functionality greater than 50.
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copol yners, pol ynet hacryl ates, pol yacryl ates,
pol yacryl am des, condensati on products of hal oparaffm
wowresa1ae4 aromati ¢ conpounds, vinyl carboxyl aP€r/us2005/017976
pol ymers, and terpolynmers of dialkylfumarates, vinyl
esters of fatty acids, ethylene-vinyl acetate
37. COPR YBRLaf bl@llldWﬂ clzﬁﬁxeﬂo WhERIRE dehiaia vaghslersaldnQRrived from
resins, alkyl vinyl ethers, olefin copol yners, and
highlyipatafifitis Wak dazopiscosty ofbejwaen ot 2 eRimAnd afg at HY °C.
| ubricant blend of claim1l and at |east one additive
in addition to the pour point depressant. 50. The gear
38. Oi thealibedant BledPof oMIRT 3, hickeen theubricamtblddsas aiBrookfield
fraction derived fron1h|ghly paraffinic wax is a
viscopity atdp G robjpse haadpi00@aP  ubri cant base oil fraction.
51. The gear oil of claim49, wherein the at |east one
additive in addition to the pour point depressant is
39. seTlechibdcant blremcl biclgimo2ify vderen iilutgiceft tant oMviraction derived from

addi t ves ents terge ers o

high RerasiR O e @&%ngmagﬁ% sSEFe BB 00 °C.
co-sol vent s, VISCOSIty nodi fiers, friction nodifiers,
denuIS|f|ers anti f oam ng agents, corrosion

40. i nFholubvean; bisnd bf ¢laim 39, vdreesin hedubrenasl blenggagtagirookfield

rs, tti nts, lubricity inprovers,
Vlsc%gugf 4@ g"?ﬂ?ﬁ é@%o@%ﬁl ng agents, tackiness agents,

bacterici des, fl uid- Ioss addi ti ves, col orants,
t hi ckeners, and conbi nati.ons thereof 52. A

41. ¢ oﬁb¢ u@pﬁ@‘xt plead pfiglaing AhtWhsran @e&pbrtqag l?ﬁs? o1l él%&tl(g‘t (?erlved from
h1ghb§?a§§fﬁﬁf&%vﬁq‘ggta'l\}6%cl& Qonddi lb@rihgnoa KBEKP@MEHIRG IFAEtor as calculated

essant he gear oil of claim52, whéerein the
lnMMﬂbﬂﬁamgeqmﬂmaddltlve in addition to the pour point

Noa%?’p]%@i}y%lﬁﬂsr S&Qgﬁ&ed ! r %os%a gf &eglé%fcgrsltl bsatsé o8 ﬁ%gtion derived

di spersants, anﬁérggmgqygnxgasaffyﬂcs\ﬁ@(sgttmoqc)déx i mprovers,
ester co- solvents viscosity nodifiers, friction

nndlflers denuIS|f|ers anti foam ng agents, corrosion

1.{1)0 Y glg b ewé totf Ic%m 9‘7t e%ém‘clfl?qhbﬁy@ytas@%ﬂrﬁa&ion derived from

g agen | mprovers
hlghmeﬁaahffaﬁ;aﬁax Mataicick gelatilitydesa gemt 5, wéigittperteas  agent s,
bactericides, fluid-loss additives, colorants,
t hi ckeners, and conbi nations thereof. 54. A process

3. foryp J%%%Qﬁt%ge A driRih 99”&&%&19% [GBAPt 458Dl t?actlon denved from

prOV| ng a bri cant raction derived from highly
hi glﬂﬁpﬁﬁffmmwﬂbahasha\hlsmuﬁ Indes gomter yhanfa hietastiy dndels diactopas

and cSt at 100 0OC, wherein the |ubricant oi
CahF?%ﬁﬁhﬁﬂ¥’ SOPRREFIF I hi ghl y paraffmi c wax conpri ses:

Viscosity Index Factor = 28 x In(Kinematic Viscosity of the lubricant base oil fraction

derived from highly paraffinic wax at 100°C) + 95.

44. The lubricant blend of claim 27, wherein the lubricant base oil fraction derived from
highly paraffinic wax has an Oxidator BN with L-4 Catalyst test result of greater than 25

hours.

45. The lubricant blend of claim 27, wherein the petroleum derived base oil is selected

from the group consisting of a base oil having a kinematic viscosity at 100 °C of from about 8
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(i) less than 0.30 wei ght percent aromatics; (ii)
greater than 5 weight percent nolecules with
waeymsopasaf finic functionality; and (iii) a raedDusfoos017976

wei ght percent of nol ecules with nonocycl oparaffinic
to abburit 4Strreiase 9il havingk finemste visersityet HY) Ceof fg@n\&bwﬁ > to about 8

I ticycl ffinic functionality greater than 15; b.
Cy*%%%ﬂl%%8”§%§5€ubricant oil fraction derived from

hi ghly paraffinic wax with a petrol eum derived base
oi | selected fromthe

_ rQup.consisting of a Goup, ||
46. balle Whrcang blend gl 2B adiregn (e PaRPAHTLdsRrSEt Repsgred from
th @61%&3 RO fQLiRls ASRIIGS $ANrd8Grdne chSAYRbisNSbIgmethacrylates,
“T rlgantg%ﬁgdgshaV|ng a rgokfﬁglgcvﬁgggsftgnge-zgyées
polyadrylates,got yaaryladide) 0GhdeRsation products of haloparaffin waxes and aromatic
compounds, vinyl carboxylate polymers, and terpolymers of dialkylfumarates, vinyl esters of
fatty acids, ethylene-vinyl acetate copolymers, alkyl phenol formaldehyde condensation

resins, alkyl vinyl ethers, olefin copolymers, and mixtures thereof.

47.  The lubricant blend of claim 27, wherein the pour point depressant is an isomerized
Fischer-Tropsch derived bottoms product with an average molecular weight of from about
600 to about 1100 and a 10 percent boiling point range of from about 850 °F to about

1050 °F.

48.  The lubricant blend of claim 27, wherein the pour point depressant is a mixture of an
isomerized Fischer-Tropsch derived bottoms product with an average molecular weight of
from about 600 to about 1100 and a 10 percent boiling point of from about 850°F to about
1050°F; and an additive selected from the group consisting of esters of maleic anhydride-
styrene copolymers, polymethacrylates, polyacrylates, polyacrylamides, condensation
products of haloparaffin waxes and aromatic compounds, vinyl carboxylate polymers, and
terpolymers of dialkylfumarates, vinyl esters of fatty acids, ethylene-vinyl acetate
copolymers, alkyl phenol formaldehyde condensation resins, alkyl vinyl ethers, olefin

copolymers, and mixtures thereof.

49. A gear oil comprising the lubricant blend of claim 1 and at least one additive in

addition to the pour point depressant.

50.  The gear oil of claim 49, wherein the lubricant base oil fraction derived from highly

paraffinic wax is a Fischer Tropsch derived lubricant base oil fraction.

51.  The gear oil of claim 49, wherein the at least one additive in addition to the pour point

depressant is selected from the group consisting of antiwear additives, EP agents, detergents,
-55-



WO 2005/113734 PCT/US2005/017976
dispersants, antioxidants, viscosity index improvers, ester co-solvents, viscosity modifiers,
friction modifiers, demulsifiers, antifoaming agents, corrosion inhibitors, rust inhibitors, seal
swell agents, emulsifiers, wetting agents, lubricity improvers, metal deactivators, gelling
agents, tackiness agents, bactericides, fluid-loss additives, colorants, thickeners, and

combinations thereof.

52. A gear oil comprising the lubricant blend of claim 27 and at least one additive in

addition to the pour point depressant.

53.  The gear oil of claim 52, wherein the at least one additive in addition to the pour point
depressant is selected from the group consisting of antiwear additives, EP agents,
detergents, dispersants, antioxidants, viscosity index improvers, ester co-solvents,
viscosity modifiers, friction modifiers, demulsifiers, antifoaming agents, corrosion
inhibitors, rust inhibitors, seal swell agents, emulsifiers, wetting agents, lubricity
improvers, metal deactivators, gelling agents, tackiness agents, bactericides, fluid-loss

additives, colorants, thickeners, and combinations thereof.

54. A process for producing a lubricant blend comprising:

a. providing a lubricant oil fraction derived from highly paraffinic wax having a
viscosity of between about 2 ¢St and 20 ¢St at 100 °C, wherein the lubricant
oil fraction derived from highly paraffinic wax comprises:

(1) less than 0.30 weight percent aromatics;

(11) greater than 5 weight percent molecules with
cycloparaffinic functionality; and

(iii)  aratio of weight percent of molecules with monocycloparaffinic
functionality to weight percent of molecules with
multicycloparaffinic functionality greater than 15;

b. blending the lubricant oil fraction derived from highly paraffinic wax with a
petroleum derived base oil selected from the group consisting of a Group II
base oil, a Group III base oil, and mixtures thereof; and a pour point
depressant; and

c. isolating a lubricant blend having a Brookfield viscosity at -40 °C of less than
100,000 cP.
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