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19 preparing commercial finished lubricants such as in crankcase engine oils.
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21 : BACKGROUND OF THE INVENTION

22

23  Finished lubricants and greases used for various applications, including

24  automobiles, diesel engines, natural gas engines, axles, transmissions, and
25  industrial applications consist of two general components, a lubricating base
26  oil and additives. Lubricating base oil is the major constituent in these finished
27 lubricants and contributes significantly to the properties of the finished
28 lubricant. In general, a few lubricating base oils are used to manufacture a
29  wide variety of finished lubricants by varying the mixtures of individual
30 lubricating base oils and individual additives.
31
32  Numerous governing organizations, including original equipment
33  manufacturers (OEM’s), the American Petroleum Institute (API),
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27  The Fischer-Tropsch process typically produces a syncrude mixture

28  containing a wide range of products having varying molecular weights but with

29 arelatively high proportion of the products characterized by a low molecular

30  weight and viscosity. Used by itself, this low viscosity product is not suitable

31 for many lubricant applications, especially high volume applications, such as

32  for engine oil. Currently, those Fischer-Tropsch derived base oils having

33  kinematic viscosities below 3 ¢St at 100 degrees C have a limited market and
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29  been previously taught that Fischer-Tropsch fractions having a viscosity of
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4 \When referring to conventional |ubricating base oils
this disclosure is referring 5 to conventional
woebwmsedm deri ved | ubricating base oils produeedussiongoso49
6 petroleumrefining processes well docunented in the
Iiterature and known to 7 those skilled in the art. 8

use sur wor d r
? e B oristissiPh TG’ 48 156 hSadly 2 2. ot
. rm:dd&maraaﬁlwqthtth@ prénzdntum\@ml@iﬁ thReb&eoregs OSSIble
el enrents, but 11 not necessarlly excludlng ot

3unnaned eI enents. The phrase "consists 12 essentl ally

£f Whencr%'fbﬁ'lrlﬁé &qgoﬁ\?g‘rﬁ{&hbﬁfulbﬁc%nr% bés% Bhende QISERJSHF&[@% referring

t he ‘excl usi on any essent

$| glioi éomnhenélmdtdm%mnmase(ﬂ lubmicalihg bpbe Ne prdduced using
"“consisting of or "consists gf are i gt end

G r aFPr%tirQ'PBW eERiNORyopRRsepsvelkeperneniegsin Ang i P’%@’[Uf@h@”d known to

e th the exception of only mnor 16
.ﬂrgﬁgggoﬁm?ggﬂpﬁ%%gs 17 18 SUMVARY OF THE | NVENTI ON

819 20 The present invention is directed to a process
for rod

chachSyBPH i Bl isklestirs Bisoivoek 2RpiisgengY comaing s ifnded as

1051 sghepedlctredtraisiion! hééﬁlnprtﬁé‘iﬁ&urbl&‘h bbtife named elements, but
Fi scher-Tropsch derived bot fraction in the

1pr olp@trnqne@p@mlyuemluamgo@tdadnuenamsdsact¢mentar dpeqihrase 'carists

121 eSariany, PEhs aBsiine, SR RalRh 5E 8 fudfadr K Baf sne exclusion
1310 6ShthaF elbbriieof anyp eSséatrhl dightitaNeaed thedbdhbbsitivn Ofhe phrase

| ess 26 than about 45 weight percent wherein said
14di stgonpigtiag of 2@t censipts ofharattendeseas adrangition meaning the

14 o g B 93t R Bl orS Wy 28 R6n B bty Fihor

161 sehess dfrioppseitieger i ved bottonms fraction will
7general ly have a kinematic 31 viscosity at 100
degrees C of not less than about 7 cSt. The Fisch

1g8r - Trop, 5ch 32 der!ségg@%»v@ﬁTﬁﬁﬂvé%on
constitute that res at the 33
1€bottom of the vacuum colum follow ng the
tionation of .the vwa terial -4 \WD 2004/ 081145
20 R Drar B0 1§ el S0 Sroeess (9r prgHond o
2 ssgeﬁeﬂmgﬁeh dRYi0&d UkRicalhg Ibtasér%n m&@%w@&nw&@ blending

he cond ate fraction by the oligonerization o
22 hea dlisshiend rppsabedistillax raption @ithar Fischeyhi raptsob Idermetstibottoms

O T A A e S T S
248 CigbritatirPease 8 chafackirized as having a kinematic viscosity of between
25 about 3 and about 10 ¢St at 100 degrees C and a TGA Noack volatility of less
26  than about 45 weight percent wherein said distillate fraction is characterized
27 by a kinematic viscosity of about 2 ¢St or greater but less than 3 ¢St at
28 100 degrees C.
29
30 The Fischer-Tropsch derived bottoms fraction will generally have a kinematic
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29

30 Lubricating base oils falling within the scope of the invention are blends of at

31 least two different fractions. One fraction is a light distillate fraction and the
al32 other fraction is a bottoms fraction. Accordingly, lubricating base oils of the

33 invention are distinguished from those homogeneous lubricating base oils
-5.
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st ocks developed for use in autonotive engine oils 5

22s hompdifiges dleanuigifiars, pntifpapting peantss corﬂewoaummlbmrs

2 Conéleeeﬂtsl/v%ﬂae!geﬁsqléﬂdlthg rlikcg. lga‘%}ﬁﬁ)ﬁdrh cloirﬂﬂerc%lb%ﬁlcté) Hese'ting
24 SAE standards for gear lubricants, NLGI Mark GC and LB for greases, and
25 IS0 Viscosity Grade standards for industrial oils may be prepared from the
26  Fischer-Tropsch derived lubricating base oils of the invention.

27 , _

28 DETAILED DESCRIPTION OF THE INVENTION

29

30 Noack volatility of engine oil, as measured by TGA Noack and similar

31  methods, has been found to correlate with oil consumption in passenger car
32 engines. Strict requirements for low volatility are important aspects of several
33  recent engine oil specifications, such as, for example, ACEA A-3 and B-3 in

-7-



8 Fischer-Tropsch wax processing typically produces a
relatively high 9 proportion of products of | ow

wounbamsias wei ght and | ow viscosity that are BOT/US2004/005049
processed into |ight products such as napht ha,

gasoline, diesel, fuel oil, or 11 kerosene. A
L BYREARAL RIS iy KR ALORER'fs KL BSLR oy o

2| ubsdanventiogpl baw evisziosity bils withrinetéfievieodsitieodeloine3 cStat

ng en 0 base oils with kinematic
Y s@g @&@ss%t'%ﬁg%haw@'lfézw 98%%@@8%%%&@@%% oils. Any
4f Urrﬁéi/ﬂuﬂ?rcgﬁlgé %gge 'oﬂts‘?oélésg:@\/%fo é lrilﬁu{o?n&rve engine oils
gasoline or diesel) in order t econom c
Sval sheuldahaee aa/toiatéjtwno glentehibee dtmmm‘/cenwttopal Group | or
Fls her - I scht%ErHved base oils may be used in |ight
F?c!ijlﬁ)s 9 | Ouch as, for exanple, utility
70| I's, transformer oils, punp oils, or 18 hydraulic
oi I s; many of which have | ess stringent volatility
r edUBehareoBSCAWEX Processingtypidaly rpr@ahecasm relativalypigh

TR el B AR e
1022 pfrOCem into lllgmfpirocﬁlﬂcﬂﬁlsgtﬁ as Haphedd, |g|ab22$l|r1ié> diegel Auel oil, or

g@eﬁr proportl on of the products 23 from

11F. BFENT: SpREROPISLekRedUSts havsrkinempiig visaesities pbove 3.0 cSt
bl i

1251 e oS 208 Bl 35 WEchdbill YSER AR B procucs,

13der|nc\ﬂed|n92é'ng|mm«)lls:éﬁhd$g Hemeeilgiwith klhamaﬁbe/f dcositieB\bet@ween

' | 26 F T h
1414 ) GO S 8B ST DRSS L HENET BFRSLEH ch
15ar Qe, 927gé’§cﬁiﬁé|or%$es%li HRIrbeRld Bkggpt%%h %’canHﬁ %Iﬁgaﬁ\L@ﬂ)atlvely,

engi ne oil. The | ubricating ase oil
16| nutbese anseosﬂmlﬁnacla@#‘érapaclw dkdved baye ansi ma)slwased in light
9 conve n | neutral oils.
71 inistiRG R BT Rodlor Rumelen A0 s SRS BREST Alfe mupghols, or
18a| $HydraYR &Fshﬁfarﬂyrmrvﬂﬁfi@l@' hQ{/@lé%rstétﬁﬁgerﬁ%LhtFiﬁ/ Pé%ﬁ}fen%ts and

| ow'sul fur and exceptional oxidation sta
192 0l Wghials apeciry mgzgmwe)o@@nend thari engise oTlsopsch
20Synthe3|s 2 3 During Fischer-Tropsch synthesis |iquid
and gaseous hydrocarbons are 4 forned by contacting a

21syntuteisbBngBasé SIS G UseGA ERIgir dSiE; areThHighed ®fmad than those
hydr ogen and carbon nonoxi de w a Fi scher-Tropsch

22 atfar y%% inyligtnd predugis.+ Hha ébl{l'%’rfﬁéﬁétmh'@héhﬁrmﬁ@uﬁéthe products
23" e‘?fc{/r% ﬁsﬁ%@% obsgﬂlspgrogg%e!@t @ﬁrper aa?c—lbgg)sa%%fm tglrgﬁg?%to&ﬁngme oils

243003 tadi\edssitable. Bybistut of e gegyepe hventiehoBiscB&0Tropsch derived
rees to about 370 degrees C? preferably 9 from

25ab3%ﬂ9€é@9 ls qf@f%ﬁi@ﬁ%ecs@m Qe yiseesityaedyendedpith a

2626%%&?8661 Oa?n\éé&!og&@br%%%én {9 prodfue o stons'Wiikh are

27  useful as a lubricating base oil for preparing engine oil. The lubricating

28  base oil stocks of this invention are comparable in volatility and viscosity to
29  conventional Group | and Group Il neutral oils. In addition, lubricating

30 base oils of the invention also have other improved properties, such as very

31 low sulfur and exceptional oxidation stability.



11 (0.7 to 41 bars) preferably 30 to 300 psia, (2 to

21 bars) and catal yst space 12 velocities of from
wahoutos1@d t o about 10,000 cc/ g/ hr., preferabl pCL@S3D8/005049

to 3,000 cc/g/hr. 14 15 The products fromthe

Fi scher-Tropsch synthesis may range fromC, to 16 C200

pl g n ' @ majority in the C5-Cl100 plus
1r a”ﬁisEM PSS Syt écan be conducted in a variety
20f reactor types, such as, for exanple, 18 fixed bed

cduhe RS it Suatri Reutkt 850 S53pus Fudinsrrsansgere
4Of fBtrh&@boontating Lyriteass @'é§ (s ) c8fhpriRRff & Blixiure of

processes and reactors are wel nown and documant ed
5i n hyskogen and eadmmrr@onmdewlth&a iflsahevﬁecppsnhoqmmust under
progc

f d t.h
o oDl Ema B Bl st Fetibe codidc T e ik opseh
723 reBatigitisaypishicsoddictédat fnfgdtatte¥PHBART Abdut 300 degrees to
synthesis reaction and is able to 24 produce

8r elalquy €09 degigesbi(@eentaib0gegires Eﬁaaa@lﬂﬁ M Qdegrees C) preferably
9hy%&ﬁ%rb%8930%8§re%% tggasboégggp ?ﬁ%&sfﬁé@%%ﬁ ¢é‘gj% § to about

rry “process

10hydzgm@égrae§ Oz}apmeumrtﬁﬁrcﬂﬁ alb@ubtu@lnb adoutrﬁ(mspgat hird
phase t hroug conpris

Mpar@itcia 4t Balrﬁ @é@f@rabw éeée |$09>q§¢a Hgde &&%@hanckgatalyst space
125yrUék3:°rﬂ|e°s &@ﬁ&hvgbtouggég% assu@gg oéa%enggf%fefbrgﬁg) urry

conprisin droc n pro
135yr306bm3\q00@@ctg/lmn whi ch are liquid under the
reaction conditions. The nole ratio of the hydrogen to
14t he carbon monoxide 31 may broadly range from about

150. 57 ﬁ@p%@l@fs flomQHE FisthER TR0 0P s%ﬁﬁltlﬁié/SIW ran @?robrﬁ%h to

range fromabout 0.7 to about "2 prefera
16f r dﬁzoabbmth)@rdcarbomwh a B@jaitpin thep@s-Chouilias range. The reaction
referred Fischer Tro process is tayght in -9
17000 qans s g b8 S 0RA8C5E Bisd opEitRA dbBrramie,
18AIO ﬁbde@ﬂ:tédorréabkbrs GBRRMIRy oﬂb%ﬁ n@&%a@él%ﬁfbéd&c QMRBY @a%ﬁbrs

2 herein by reference for all purposes. 4 "Sui'tabl e
19Fi Jbtigizedbegseactoes, @rysmnbjoa’qm e lﬁa@rrbrtym@‘ reaotaps. Such

i oA aR 8 o SR o o

21s un m@@hﬁecahglsmty FiBYh &R 6h RradcdB8Pivalch id prsferr@d in the
preferred 7 Fischer-Tropsch catalyst conprises

22¢f freaelicreoldhe imention, BlliFgssuprrobhealdandanags)drastsiare,
23Ru cﬂactgﬁs bdg for ’EH?? ?t% n&ly"'{axotﬁer% éafi’sy PIL B0 Wntal e to

gani c erra prete one “whi ch

24cormde@5 reialm/ew hlghrraoieeﬁraawmgm pib@aﬁﬁiﬁtoﬁhydwcaib@ns lvxfhen using
ener t he angunt of cobalt present in the catalyst
| s 269 %b?%lyﬁt BR ST RICe# e SYNIABICERPIsEILR MiXigre of

26t héhyidpdGén §A4 8aMIn monoxide is bubbled up as a third phase through a
27  slurry which comprises a particulate Fischer-Tropsch type hydrocarbon
28  synthesis catalyst dispersed and suspended in a slurry liquid comprising
29  hydrocarbon products of the synthesis reaction which are liquid under the
30  reaction conditions. The mole ratio of the hydrogen to the carbon monoxide
31  may broadly range from about 0.5 to about 4, but is more typically within the
32  range of from about 0.7 to about 2.75 and preferably from about 0.7 to about
33  2.5. A particularly preferred Fischer-Tropsch process is taught in

-9-



12 conposition. The catal ysts can al so contain basic
oxi de pronoters such as 13 ThQ2, La2(3, MO and
wOi@R/0spsNOt ers such as Zr2, noble netal s ( PPCTRE2004/005049
14 Ru, Rh, Gs, Ir), coinage netals (Cu, Ag, Au), and
other transition netals such 15 as Fe, Mh, N, and
1Re. E@Hbé%gllj%téﬂ hI:a R} 9&5§9©7§|éf§c‘?céljngr8t?| incorporated
silica rragn titanra or m xtur
2Pr dfegeindaly aﬁ@poceéorfaﬂpmbam 17 containing catal ysts
3con‘pri se titania. Useful catalysts and their
preparation 18 are known and illustrated in U S.

4Pat$ﬂfabﬂ@Fls@hélﬁ$rcﬁ)§%h colfd 6 'c‘énﬁﬂﬂs@r&%dort Morel%r@@p VIl catalytic

illustrative but non-lim %ﬁre ative to catalyst
5se|reeha|l33$ucm@s FelINTKe, gﬁtoand agtht ¢cetgalfabeang @l:@‘esfedd

o 55 e R R S B ARy Bt

7COrssHdriTopéch edalet Yonbebés Bfeeile SmoanteUTESRSRERd one or
fracti onetgeneral I boi | n% in the range of 24 naphtha
r

Bandnanecefdre, Rndtath bb‘hTHb i ity Ui Mg 1ead-Lr op ectvitatile inorganic

R e S P i

10usedeﬁaoomdepalnegdm@$@| thé amauet oiseditpres@madn eide tariyst is
.aé 7 fractions of the Fischer-Tropsch syncrude

1 1by 3@}\@1@%@ vt hgnd oyt 59ngrraﬁrggmﬂtagmt@hcat@m&r

12”Etc!3)?ﬂ§os‘{ﬁ8 h’h@%t nzstgs(%ﬁin 418 %g‘%ﬁ{ b?&g%&%ebﬁ%%otél% such as

oi I's i'nclude oli goneri zati on,
13at mmm;,:mgov acd di nﬁ)g(prdnmterlslsamhcm Zrﬁ;éd noblean&ia@(Pt Pd,

147 G GRB D8 130 Bl A b A oA STHer H2RSHioR metals such
15WCquIéQ\WﬁrNiZ%hU% H\ftappd ¥@§50rpﬁ%éﬂlé1§|r% o%halumlna silica,
Hydr oi soneri zation, or for the purposes o
16di Joagrsiz asd diganja or mixtones thesgofoRtefeirsdisnppade fort epbalt
£ h f ti
175 BoRan Bt cr R et B3af! erRist: and their proparation

18addiré ikpBwdf arldl iBRstRatBE ih ULS. PAtehb o™l 5a81b6Y, mléwgm{@qded to
| somerization ideally will achieve hi gh conversi on

19 e\Rg iugirativedutinoaHishitimg seletive imsatalyshaaleationy.
ol so-paraffins while at the same 8 time minimzing the
conversi on by cracking. Since wax conversion can be 9

21conmespreduots 8 thegast raciverdd Hm el BisHaICR®Psch operation
ty ically does not need to be 10 conbined wth

addasyalsylmaymabwdee iplohees Baclionsy aaiaseous flaghipn eansisng of
I
=P. ot faTBALeck cohlihato Reeioh 8BS0 oyl s range of
24pr emephtha amda diteseh angma highl boilirgeBisaherT@ppsh wennfpadt®nnghich is

an 13 a nen and ally contaln an
25 e FIOa fd eﬁ%%ﬁm em@ﬂf%ﬁéﬁnghﬁ? ROGET ApRssh derived
262Ctgraibot Ees t@préficte HRBB NS Bre tEuANFYE

pr edrer abls)%I i ncl E)déeBs gn i nter msel a%je“g%rgta %6 tﬁ%ﬁ/va@/
27 SAP@ctions ofikrdFis¢her-Tropsch syncrude by hy_drotreatlng and/or
28  hydroisomerization. Other methods which may be used in preparing the base
29 oils include oligomerization, solvent dewaxing, atmospheric and vacuum

30  distillation, hydrocracking, hydrofinishing, and other forms of hydroprocessing.



16 and SAPO 41, with SAPO 11 being particularly
preferred. Internediate pore 17 zeolites, such as
WaA3NM4AR114ZSM 23, SSZ- 32, ZSM 35, and ZSM 48, aPe€D/USBON4/005049
18 be used in carrying out the isonerization. Typical
active netals include 19 nol ybdenum ni ckel 3 vgnadi um
co : [ | | 20 pal | adi um
1Th2£h &ﬁc;%fiﬂ%?fg?ﬂgnfﬁﬁﬁo&ﬁ%%l a:ag especial ly
2preferred as the 21 active et al s, W|th pI at i num nost

[ ) d. .22 h e " di at e, pore
3C1 JErTolaIeT Hatian el e PEPRRSS bk dPsurs SBPILs
4POrgs ARSHAZMB A, 'l@lrﬁ&%é@f&%ﬁ?&vé fmae%w fr SHaHE

7.1 Angstrom when the por ous |norgan|cog)X|H% I's In
5t hé:la@hafrTféﬁsﬂbdﬁﬂvwbpmﬁimeaby ﬁlaas@ecﬂlm/ad@tlpmoé breﬁﬁ:hlng into

i T MR G NE E T T T e

72eqbidle of S hisaReeT fopRth vl ¥e dahazy ts@pérlé%%hﬂe at the same
al | ow 28 hydrocar bons havi ng sonme branching into

Snoltee miRindziag dhe epavessinndsy cragbingnSiriee wax genvep“etoel can be

o2 SRS bt 2] IO oL SR o 868 o b

10s| iogintbisied nathcdurilticrk eagaxingnstobesary to%ﬂroéhi@ﬁ@@bncatmg oil
ayv for exanple, quaternary carbon atons. See U. S.
11Patt@r§% stagk wih an apcepBde PIHEPRIEE isorARTatiqrepReretions guitable

I
2 ectP S Wb aBR e e AR et somprisingien
13| n ddidic cBatpenentNasd nbyddiitiodialy aodtaih an 2e8veaistal cbrpobient
4pr r| n hose cat al Sts cont a non-zeolitic

pg@@at%a@ MLTER 'q~| B@@Wgtquhe catalysts
150033;%@% indludes 48 Hﬁéllr?{e@éfef ﬁrﬁ%’Aﬁbagu&%s ASO- P SAPO-31

osited on the cat a non-aqueou
16rretali‘(§t5AR@ﬁ4‘z awith BAE’CHﬁdjeanglpartlcslasl\yqxefemmmMermedlate pore

17, RBIB e ooy gpoues LA G il ACEl, 0040 WIS o may

18 No .bebusettinfryifepb @l Métl%mgrlﬂl@naWPi&QI ROV @etdls | irﬁ:lude

nol ecul ar sieves, particularly catalysts containing 10
195Aw®>lybd@rwmhm@helt Menagiva, cnlant tteegstae,pz:sctmatmnngn@

o ABHE T ERS ol BV B oS bt as o

21an e@w@mfaarg\ewmcblétmtmﬁmbomrﬂyhsw metal . The
non-aqueous 13 deposition of active netals on

22non-zeolitic nol ecul ar sieves is taught in 14 U. S.
Patent er [ SS.cl oI ve
23 i 9955 Q/rlhﬁae am?é%e?iaﬁgguoﬁ%g ﬁlée%{égg%ﬁeﬁéﬁ 'Sef+ Rgane effective

24nopoag apertsre indhe raagd bf/komadbeen . @tdabdd TepeRjstronrtwhen the

it on the nol ecul %r .Sl eve by ion _exchange or
25; mRCEYRInPEIANiq exide is in the calcmed form. Molecular sieves having pore

26  apertures in this range tend to have unique molecular sieving characteristics.

¥

27 Unlike small pore zeolites such as erionite and chabazite, they will allow

28  hydrocarbons having some branching into the molecular sieve void spaces.
29 Unlike larger pore zeolites such as faujasites and mordenites, they are able to
30 differentiate between n-alkanes and slightly branched alkenes, and larger

31 alkanes having, for example, quaternary carbon atoms. See U.S. Patent

32 No. 5,413,695. The term "SAPO" refers to a silicoaluminophosphate

41-



18 Sol vent dewaxing attenpts to renove the waxy

nmol ecul es fromthe product by 19 dissolving themin a
weabumasil4ssuch as nethyl ethyl ketone, nethyl PeDAISAI0W005049

20 ketone, or toluene, and precipitating the wax

nol ecul es and then renoving 21 themby filtration as

d| I o] e

T RO P A SRR 0 Ooalehl N “ Haofs Phfia
2%(52&89051 Book Conpany, Inc., New York, 1960, pages
566-570. See also 24 U.S. Patent Nos. 4,477, 333;

33 773,650; and 3,775,288. In general, with the 25

4PT 95§D é@r%e@tdserbata%%@rdoa@émlﬂ dﬁomeééttqcymere%h gs?éé/re and

over sol dewaxi ng, S|n e it results In
5V| swng gn |hndmgeptabducompmneht utnpmueﬂty pferz@d that the metal be

{ tl d
6y QHRHeEL 0 SRSl Sh s itha noB g i ReHanedfitc
7di shblelcatag sfdvastihdid & fstrdHeRirIRAxdorbnatdd OZWP@?] oxide units
sol vent 29 dewaxi ng may be advant ageous

u I N
e o AR BONEANE Iy Suciads ston 508 b S Joatent bieop a14 362, Catalysts

Hodr s sEiotstibeh 36755 fghibaRnyafanis containing

10Hy i3 AR 0AS blnnﬂhlcﬁlﬂﬁ’e hedalidshedt agpakited Uit atrioRddduibus method

refers to a catalytic process, usually carried out in

1t héhgyeeduneegraatet sqte@yltmmﬂcﬂg@wty thammpéﬁ cefalygis whiely have
12purtg§emeanrta§ §8Sus ﬁ%ﬂt’cﬁ:‘ to%de Vo%ft tﬂ AT g{ taI5The hop-aqueous

ATS SUCH &S ars etero
1 35 ul denosetlmdl crfl etdtmg emetaksrorﬁnam-czealitid:moferoumrtsﬂ‘@/e‘sas daught in

145" 395 FSt Vo BLoabaaty Geraa), 116 Bi0coss iR dingoMING
15l ar&ﬁﬁpcﬁ%ﬁf Wﬁé%ﬂv@ﬁhéﬁplheasno@a Ué8u§ ITﬁtn‘ _@active solvent and

hydr oc nol ecules, I's mn
16unsﬁpaxs&ingdt on M}ejrrmdzemtbmrrtse\a& by mrt eoezhafnglelqr impregnation.
partially hydrogenated. 10 11 Hydrocracking refers to
17a catal ytic process, usually carried out in the 12

18Pr eSG0ER Rwdxi @aﬁéﬁt‘b@eg@“renﬁdt/emb%iyﬂﬁo@cﬁ% fA8n%he product by
the larger hydrocarbon 13 nolecules’is the primary

19purdissaiving ther i pegalitardnsudbessnietiny! 24yl dataned Meathylligo-butyl

205 st bl g Bl ERbRGE e BetB e bengrgoving

21w lthenstygdiltratioe akididuedet  ChenfiéadidcheioRlgytdf®etroleum,
heavjest 16 bottoms material, in the present

22 nvanEdiieni WiliamereuseeandbBonalgt Stedgnse used 17 to

2o R PP B0, T3 DEERERA L Tob g 570 See oo

24Fi sl Patetided) 454711,888] 3,708G58 bad 3, 75288 GIft'Q@neral with the
enriched . 19 distillate fraction roduced fromthe
25¢ orﬁt@ﬁ%@t'@\/@mtweomeﬂa@t@t isze&atlts mz&tfeffea PAEE SeivEghgewaxing,

oSt [ C
g e L ke e B
27t heempeeaitire properties, and in higher yields of the products boiling within the
28  range of the light distillate fraction and the heavy fraction. However solvent
29 dewaxing may be advantageously used in combination with isomerization to

30 recover unconverted wax following isomerization.

A2



22 23 Catalysts used in carrying out hydrotreating

and hydrocracki ng operations are 24 well known in the
wanbe4/08edsf or exanple U. S. Patent Nos. 4, 347, 1PATAIS2002505049

4,810, 357, the contents of which are hereby

i ncorporated by reference in their 26 entirety, for

ﬁe”ﬁ@'rggsté_ﬁﬁé {’llly' awﬁﬁfgk!%%‘d gﬁ&}cﬂ%isﬁ&g ocracki ng,
and t he

Processes. Suitable catalysts include 28 noble netals
ro up VI 11| ccording to the 1975 rul es, of the

QI29 F?Mgsﬁwgémaﬁaér%% aﬁag%'yt%up@caﬁ% Yghially earrisskentdp thg presence
uc j i (IEETol ] r :

BUCHf Re Hk/@itdg@Hmnqu%ﬂ éﬁé phﬁ\ddr?‘ ?hﬂfﬁ’é%?f gillljég F%/rﬁ%vé’l osf yarious metal

siliceous matri X, oup Vi
S uchorigminaikie] sunbl gbhdrsenin; tieterdeloats, tsush @s sulfuakbodinitagogen; or

r siliceo rix., 32 U.S. Patent L 3,852, 207.. .
Gos SHPELR ol tha e OBk Raeraly ARG oRqTatongoracking
Tongf fhedi\eirosarBen n%lé&tﬂ@kﬁ.é?.%r@akﬁb&h@ﬂ@rg@?ﬁgﬂﬁd&%%on molecules
for exanple, in U S Patent -13 WD 2004/081145

PCTintssoRde0bpdagarbongsolesulEs7isaamimizred3and Ahs ugsattinated

CRA S et R TR AR e 11 na

1@at al yst conposition as 3 oxides, but are usually
enpl oyed in their reduced or sulfided forns when such
T shiverescaddng mintstoa eatabdiginrgcess: Hedalfy eafried@ut in the
artj [ v D WPk.ef - N
18 ot RIS S sB B Bt T G5ty B BRI EtGearbon
13wei gllequiscirthe prinedre pabboseadiaht dpetation @esulfQrixgticghand/or

MR et s o gt
19per ﬁgd%c é:iknmg%’aﬁﬁﬁé Wl Gé%%?gtbeqﬁﬁif‘édqonﬁg cﬁécﬁiﬁ@ of the heaviest

correspon . 9 oxi des. 'ysts containing
16ret hbdoms ucdiedsl, pi toei presentcionemtian it is drite metiesd that ntayhe used

G B RS BB iyt
18IS efbcoVEFdY ASmThE tRis@Rrafropdc émﬁ@zsié%ﬁé@ioﬂ?ﬁhé%léﬁﬂ enriched

13 14 The hydrogenati on conporients ca
19 ncdistitatatfeagtion pooduneddvendhe condahsaie maysbe olipowietized to

208 BhsthBrot: SHRR hESLB LSRR e urhSitean yrepare
27T 0- [richiiy bhs®bRINEhINRe scbe OF thomvenGhrnge and the
Group VI conponents, i.e.; nolybdenum and 18 tungsten

2Zan be conmbined with the refractory oxide by
28 TPIREAIR PRod id Ra B e s bREisBresfifa B bbb il shtrgions are
24 onwell tkabwhdn ¢h@artdBee f@Zexamhpled iS¢ Pagdrit\Ndy/ 4,33%®$21 and

t hat have activity include anorphous silica-alumna or )
25 4,810,357, the contents of which are hereby incorporated by reference in their
26  entirety, for general descriptions of hydrotreating, hydrocracking, and of
27  typical catalysts used in each of the processes. Suitable catalysts include
28  noble metals from Group VIIIA (according to the 1975 rules of the
29  International Union of Pure and Applied Chemistry), such as platinum or
30  palladium on an alumina or siliceous matrix, and Group VIII and Group VIB,
31  such as nickel-molybdenum or nickel-tin on an alumina or siliceous matrix.
32  U.S. Patent No. 3,852,207 describes a suitable noble metal catalyst and mild
33  conditions. Other suitable catalysts are described, for example, in U.S. Patent

13



23 zeolitic or non-zeolitic crystalline nol ecul ar

si eves. Exanples of suitable 24 matrix nol ecul ar
weizem@sli4ncl ude zeolite Y, zeolite X and the sactaiSkmd005049

ultra 25 stable zeolite Y and high structura

silica-alumna ratio zeolite Y such as that

d 402:
el bettoghay F3 e SRl g svn
2as nitkel-ndelybdémed, are wsUally Passarit ilNthe ﬁné]baiaﬂﬁﬁ ammpos?léﬂon as
3gleso g%e,%‘ygptﬁjgsuql eeorlglgltolé&g%*@?rurle {chclj %Y%Sm@éd ?‘orms when such
4si 14 gmad mgsemm@ﬂe%an& Ria fro@rthe Parturanhess idiokved.

titanium 30 al um nophosphate and the various ELAPO
Sno| yetsreed Bbmr@blaimtal |CBt£dy$tm03rlpaSlthnsRatré:am ilNexcess of about

4,913, 7 d th d Det
O o R B PR el TaBl D £ et T 680 gtvbdenum
7ol a?@ld)ratﬁn?!sl%\heénﬁ af 2t BBHNKD BNakd gbnérallyaisent 1 I‘tl@Sabout
5,114,563 (SAPO and 4,913, 799 and the vafious -14

820014:'7 weinhi Serasnt obpiokal @uHoneohalt @cﬂ@rr@rm@dsa&ﬁhewrmpondmg

9 |
o) Syt 5k P 5980, 205, RS R
10rrat@<roeab of 80 desrcenbedtdl npreﬁeréblyﬂsfﬁtw@hﬁm 1 8A8.1.0 percent metal.
114:10834-10843(1992)), MM 4 U S. Patent Nos.

115, Za@mbipgiions P@BObl@sneﬁlfdn@y@é,&o Qea}se@lnﬁu@l aEmigigres of platinum
12(KQ§§QS Blqidh: » Nature 359:710 (1992)). Suitable
matri X naterlals 6 may al so include synthetic or
13nat ural substances as well as inorganic 7 materials
oxi des such

1451 e DufraRbhafoncppas S mooHirBa s bgmveral catalyst
158I | dgrind i By aﬁ lohe a5t PenYdrbas ﬁ?%dséd%@eé.'ﬂ%nh)ﬂiréée%dn

as ternary osi ti ons, SsucC
16S| | Gorapciants nan tblao':rdd@d tmrhah:nacmlmpﬂnmt by rcoemisbing, ih@pregnation,

I I
17080 BetPaplp B8 16 GRSTT RATBPARTY. eeTiytReTum Rc
18t hauhgétBh@andsd edrhbPied vﬂﬂ?fHeWeTr@b @md@edysm%;?regnanon
i ncluding m xtures of silica and oxid

T9Natag-allingoycaa-piesipitetiays whi ch 13 can be con‘p05| t-ed
2Ovvlth the catal yst include those of the nontnorillonite
and 14 kaolin famlies. These clays can be used in

21t heTheamiaghat @MBSN @it @ined by manpegbeslicRiding sdrnalthat have acidic
subj ected to dealum nation, acid treatnment or chem cal

22rmcﬁa¢alm peivity. %eﬁhafrh@@ra@wﬁv iFludre ampdpheitsagili¢arglumina or
322?2&%9@?8?5\%&2%& )}fl(ﬂe fé(ﬂ é]%t rlng[éig:ufg? ?e\}elgaﬁx?.%@leoéqgf suitable

e Teactor
24di frhatnxnhokeat@r;s&ivetsyrmﬂsd@ 200lité Y, reolepanatidte isbtaalled ultra

25 oenle %eoﬁ%éﬁnamﬁw e R R N S
26 hede%\éﬁpr il | gf\@é@ggh??gﬂn Ao} (gﬂl?t"s L4®, ﬁ?ﬁllé%td]éogg 571 Small
272 oristallsiza izeoh’;ea\é_tswh g% thab descripedan dJ.By Paterg do. 5,073,530 can
28 also be used. Non-zeolitic molecular sieves which can be used include, for
29  example, silicoaluminophosphates (SAPQ), ferroaluminophosphate, titanium
"~ 30 aluminophosphate and the various ELAPO molecular sieves described in
31 U.S. Patent No. 4,913,799 and the references cited therein. Details regarding
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26  34.5 MPa). Hydrogen consumption is typically from about 500 to about
27 2500 SCF per barrel of feed (89.1 to 445 m® H2/m® feed). Temperatures in the
28  reactor will range from about 400 degrees F to about 950 degrees F (about
29 204 degrees C to about 510 degrees C), preferably ranging from about
30 | 650 degrees F to about 850 degrees F (about 343 degrees C to about

31 454 degrees C).



27 condensate. As already noted, all Fischer-Tropsch
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21 conditions should be sufficient to provide a
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33 preferably at least 50 percent by weight.
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been well reported in the literature, and a

25" the pyrolysis zone for the cracking operation will vary somewhat depending on

26  the feed. In general, the temperature must be high enough to maintain the

27  feed in the vapor phase but not so high that the feed is overcracked, i.e., the

28 temperature and conditions should not be so severe that excessive C4 minus

29  hydrocarbons are generated. The temperature in the pyrolysis zone normally

30  will be maintained at a temperature of between about 950 degrees F

31 (5610 degrees C) and about 1600 degrees F (870 degrees C). The optimal

32  temperature range for the pyrolysis zone in order to maximize the production

33  of olefins from the Fischer—Tropsch wax will depend upon the endpoint of the
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29 nunber of commercial processes are avail able. See,
for exanple, U S. Patent 30 Nos. 4,417, 088;
wa 24R4088Q8; 4, 827, 064; 4,827,073; and 4, 990, 709CT/US2004/005049
Various 31 types of reactor configurations nmay be
enpl oyed, with the fixed catalyst bed 32 reactor
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27

28  The oligomerization of olefins has been well reported in the literature, and a

29  number of commercial processes are available. See, for example, U.S. Patent
30 Nos. 4,417,088; 4,434,308; 4,827,064, 4,827,073; and 4,990,709. Various
31 types of reactor configurations may be employed, with the fixed catalyst bed
32 reactor being used commercially. More recently, performing the
33 oligomerization in an ionic liquid media has been proposed, since these
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30 31 As used in this disclosure, the term

"distillate fraction" or "distillate" refers to a 32
weizai/stueam product recovered either from an PCT/US2004/005049

at nospheric fractionation 33 colum or from a vacuum

colum as opposed to the "bottom fraction" which -19
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7 utﬁ@é‘i%LﬂQ- base oil 25 products of the invention is

qgvolatility which is expressed as Noack volatility, 26

Noack volatility is defined as the nass of oil,
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28  Vacuum distillation is typically used to separate the higher boiling material,

29  such as the lubricating base oil fractions.

30

31  As used in this disclosure, the term “distillate fraction” or “distillate” refers to a

32 side stream product recovered either from an atmospheric fractionation

33 column or from a vacuum column as opposed to the “bottom fraction” which
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remove any inpurities, such as any oxygenates, that
17maly 21 be present. The bottons fraction may al so be

18' S‘NBIF ﬂlcia%rdﬁértm tﬁéQi|étﬂlétecﬁécﬁlong%fftﬁ@i’ﬁv%h%ﬁ"é Vl%éosr%s The
he Fi scher-Tro derived bright stock may

19pr @hﬁﬂletﬁ iﬁgctmlgmuyf naxe aukmyma& \i$eosisnof abotit 3rar greater but less

01 2t S3StREINE ELres B oke MGl b ADRYREY g 28 ot

21 us 109 ng;ﬁfée@@t aﬁ@lﬂmst?gﬁef@réﬁy batveserPaee@rd.p @mdod.7 cSt at
hea products, it may be desirable to prepare at

22| eé' Cﬁ%ﬂ*@eS@B of the bright stock through the
ol i goneri zation of the olefins present in the 29
Fi scher-Tropsch condensate. The enrichnent of the

24Fi JuitwtherTeritieat properig of dendistikateiftactiohs bhd shanehridating base oil
i zation of the olefins to produce 31 |ar

ol i r ro ..
25 o IREBMES O e VEBHRIY ISpedFflity Whirsde @xPreasedAs Noafaméolatlhty,
26P" Q&K VHatfthy is defined as the mass of oil, expressed in weight percent,

27  which is lost when the oil is heated at 250 degrees C and 20 mmHg

28 (2.67 kPa; 26.7 mbar) below atmospheric in a test crucible through which a

29  constant flow of air is drawn for 60 minutes (ASTM D-5800). A more

30 convenient method for calculating Noack volatility and one which correlates

31  well with ASTM D-5800 is by using a thermo gravimetric analyzer test (TGA)

32 by ASTM D-6375. TGA Noack volatility is used throughout this disclosure

33 unless otherwise stated. As already noted above, the first distillate fraction of
20



32 Fischer-Tropsch derived materials to yield bright

stock will include dewaxing, 33 hydrofinishing, and
wobnremtosoat i on. As al ready noted, Fi scher-Tr opBCiVUS2004/005049

bright -21 WO 2004/081145 PCT/ US2004/ 005049 1 stock is

a high viscosity material having a kinematic viscosity

Wi t.hir . 4Q ..
1o efoh 38 hefit o Vs8R Bifon'3 <8Pt 180 BIBHGC displays a
2E Gignificartigtiovgr 'ﬁ@@eNoa’ad:lsvcaa’ﬁlitg einay adoujd hab&p%%tbd when

aving a viscosity. greater than 7 3 ¢St at 10
SdediodEared tq C%Yﬁ%%@ﬁ?e%@%w-%l\@@g@@w@@ﬁ hgyigge epmnparable
407 oftosfly THIEHARS itpodiitleto Merb! t@15a Recosiig it Yistate
5i | Ifuetipatveth fhe higlheresisogsity secohe distibatedaadtiog dakstiloinkeet the

10 bl ends prepar.ed according, to the process, of, the
6 SO SR B0 AP uebaga Of BBy Bhisnad 1bbifoant
7addi tion, the lubricating base oils of the invention
di splay a unique 12 conbination of properties which
8codﬁﬂié9ﬂ@ﬂﬁ&gﬂhﬁknlpredicted froma review 13 of the
9prior art relating to both conventional and

Fi scher-Tropsch materials. 14 The invention takes

10adViHy Pigeh&t Tidpechidefivad beftoinkerddtightreicsbhtd ahjyh viscosity high
fraction 15 which when bl ended with the heavier

11 r pailingHfragtion. T¥Bigatly.ithe Rottprdiragtioanill hayergkingmagdic viscosity of
12, RSP0 R O0 T8 B, RGBT B 3P B

13wi thright stoekseild peualty hdne & Riremativvivedditydestweah lapobag @St and
a 9 kinematic viscosity between abqut, 3 and about 10

14 sabgut 28 eb 1 0l siearees s, Wharneqatinuiscasiy ehbeigen about

150aS®) Obd ary Néﬂ)oﬁel_ebé@t'l?&ﬁ%?a%fgrreaﬁﬁg bSﬁBﬁldfré@fo%e\killql c&?‘utain a
viscosity ich is suitable for preparing a tinishe

161 ubaigegrarcemt dridecherdiropsc2®ap andi usulady walpbé isold iabroom

Rl BEES ShE ol r  hl b i o
18ad]disthiatt fractBRE Gt rhBy Ee%?ﬁlbh%e%‘ﬂlsttﬂ%er‘ﬁré&%%oﬂ% chﬁtom

the lubricating base oil blend. The exact ra
19eadraatibnt her ex@gnpleaths lottom fractien maydbe bydnodreated to saturate the

20; i Bohd aBd Bpg v 867 Fabtfs. 8RN b Brgbsa ot may
2101 |pe gr@sBRl. Thasodd®d fradiort@sly 8sh P& RRPhEIARS! BURTHréve its cold
for exanple, VI, volatility, pour point, cloud point

2278 figvdprdperiaske. 29 30 The |ubricating base oil
23formed by the blending of the distillate fraction and
the 31 heavy fraction is characterized as having a

24vi stesFisgh&eT wwpeoh aedved Brighitstdek aluse pfopafed aty hgily refining
252@365 (\ENSaXE/: b%?t%rr? frgc%nhlpe%%l\(/eye%l (%}'écltlg/tf%/on? fa Il'igcsz’r?ert—'qur%gsch plant.

26  However, since the Fischer-Tropsch syncrude usually does not comprise a

27  large proportion of heavy products, it may be desirable to prepare at least part
28  of the bright stock through the oligomerization of the olefins present in the

29  Fischer-Tropsch condensate. The enrichment of the Fischer-Tropsch

30 condensate with olefins and the oligomerization of the olefins to produce

31 larger molecules has already been discussed. Typically, the processing of

32  Fischer-Tropsch derived materials to yield bright stock will include dewaxing,
33  hydrofinishing, and fractionation. As already noted, Fischer-Tropsch bright

21-



33 45 weight percent. Generally, the lubricating base

oil wll have a viscosity -22 WO 2004/081145
wOeCTi#408PAs4/ 005049 | bet ween about 4 cSt and abowtus3004/005049

cSt at 100 degrees C and a Noack volatility 2 greater

than about 12 wei ght percent. Commonly the Noack

1‘62' s‘g‘%él{ fst%#énl \JIS(Q)%J’[Y %zﬁéﬁé’l |@?@l@ﬁ%@ce%g?¥@@qgiﬂgﬂ ghe range
2i s dfritcemdeduf 5 c8s® ahSDLft@lr(]‘ﬂ:Staettmmg) degreaskcase

| ubricating oil, the Noack 5 volatility preferably
wi Il be |ess than about 30 weight percent. Volatility

4of LJl?rlcﬁ-Eiuﬁ? graggroﬂ'gq)m&g} derived |ubricating base oil
bl re 7 acceptable and are

5conpar abl e to conventional petroleumderived
61 oW HFEeiET gt TS A e derkll htefaid bl 2 oibeaibigiater than

72 @apeatledesEs I umslar ﬂd{ﬁdoé!@\ﬁ‘?mdégrbﬁs@ rﬁ)referably below
Iubrlcatlng base oil 10 blend would result

Sundtdegeasl(; atidgh VNohgleales than|7iQ preferahly gteeyer thae 90L As

f, the Fi h T h d
o L i PRib e bORatd I sfibisi)f S BEARbIeE, 152 fihsEating Bipe o
1013Q)léﬂitﬂs pt@b@?edlgécor&'ingl t6 tAE p@@t@s@&ﬁ'ti@@ Pﬁésén'ﬁ vehtieftmeet these
nperature on viscosity, and is surprising

11t heﬁrlt%rla db@ﬁéﬁpnn@edab@caﬂng WS@]@IS qfélthprl@\&iﬁ@@ display aaunique
12ba nBihatiy g‘;\%oﬁfaﬁl)e%%%bﬁ \éoﬁfd hé v% %r%g & bR a review

de rees e characterize

1 3f a\oj ltlaé) beoMart rélating teebothbcanvevtions and ich@"-ﬁmcﬁmﬁﬁenals
sur. r|S|ng th t he bl ends i nventi on of

14y ediNe/Bvg Riagpniage of ﬂi“hé'gﬂ Vigef tf‘ﬁélghhﬁﬁstlklz%tﬁlf\’ﬁj?’“on
5ba‘°\/ﬂ116’h WHEnSAEnd&d {ﬂ/;tﬁ\)l?é Q%Q?Eg fr%?té%f\l/&gl setglﬁ‘t ﬁg?gﬁta?glend having

from an averagi ng

16f r acviscosity wﬂuch 159wtthiatacmbpta”b$e hieits forf usec s arlubiigating base oil.
Fi scher-Tropsch derived hydrocarbons are 20 typically

17very low in total sulfur, the total sulfur content of

18t hq_db‘l"l@éflﬁ@béé@ oh’s’iﬁ/ﬁhlnztﬁe%cbpé%ﬁ%é )hv@!hjtl{m OgI b%@éraﬂ?ﬂ%ve a

about 5 ppm Conventional l'y- derived vent
19pr d@@”@@’@b vigbesityshatwgeb aboubslandvatidut d Orostat I1§D0dj@méay C.

20 AN e B b3 255808 et

21t he/iseerRe whiicH ResuitaRTor BrepHring egﬁrﬁi§ﬁ@<ﬂ lubricaft MBI for a
boiling range distribution of at |east 450 degrees F

22( amg&lcuiar aggication. te@,VlQ];lslyT%pmqrgbonst pfcthe various distillate and

25t SEARNBRRRE I FBCha i REA Rl b SRR Bl heePRipheTfoe
24 bettargen vislosity RGhsHibritetingémisk dll&ﬂ@ndi eg’féi‘@)‘éa(ﬁ:)ra@cﬁl gf each of the
about 625 degrees F (330 degrees C), an 30 end

250G 1 NG I s W SIPPATOD e p@6bVisoesbet each fraction

de

205 BRI b SRR APBROER 55 v
27b| eledirbdiprepentiedisoch e, foegkamptis i nesiatiity t feurgddint, cloud point

) per rﬁi iling point, plus 33 or mnus 30 degrees F

28( 1 @nfl @8’%@% C). The boiling range distribution of

ogt he

30  The lubricating base oil formed by the blending of the distillate fraction and the
31 heavy fraction is characterized as having a viscosity between about 3 and
32  about 10 ¢St at 100 degrees C and a TGA Noack volatility of less than about
33 45 weight percent. Generally, the lubricating base oil will have a viscosity

29



-23 WD 2004/ 081145 PCT/ US2004/ 005049 | |l ubricating

base oils of the invention are significantly broader
woOhen/oshiase 2 observed for conventional | ubri cacTmng2004/005049

base oils. The boiling range for 3 conventionally

derived lubricating base oils typically wll not

1ex"‘tf§\‘i’/eéﬁ%blut 4 c%?gmﬂ%ro%?g oSt %\?%?Heﬁgg%éj@gér?oeé Nolaick volatility
i'sclosure when referrin ol'ling range
2d| greatauttham abohie] mee!ghhgercmngermhmﬂmthdwNoéclpeolaﬁﬁty will be

3 0.0153168 e Abr AT weldhY pBeBtdaplielie r4hS iticRtng ase o
4sammbgd &f intdiRicdubr Lsair fd)@m%?a‘ii@ngoe\ brafkbhse QJb*Pi%th'i’%b@ the Noack
fl ow under carefully control condi tions

5d| swlajility preferadhewilliee lesatharoabouti 30 weight petadndsiéolatility of the

631 Aot RO ey BRoAT RSB0 o buenvign are

7baSai;c@p’tefbl@éﬁ§%rr@@omb%rét§I§% gbfgeritidnih mﬁeﬂi’él@ﬁﬁﬂ&enved lubricating
i nventi on have excellent pour points are

corfaseapiseviieh éi/éwpﬁéln@\@lvmtwgw yiscagily aftise mﬁélaatreofractnon

O AT TR DRI, 2o o
10f r &ﬂém@wwlﬁrd&ultgﬂﬂhnﬂmkefb@b@ Hﬁgl&rNdd@:&G/foWzﬁdlt)i GGenerally, the
di S\Eé ay.a, cloud gm nt 16

11poiieoasty dads (vl Eatihe,Fiseiasr! ropeh ¢ q\qusﬂ iBdiesting hasey ol blend
‘I2Ior %L | BeSsbthveMdbbet 786 %Tg\é%roﬂgﬁ 8§, \9!f o syt ﬁr@%&oﬁ ok Wiec‘ > effect of

two conmponent s
130astempehauoé oudrlsm:oslhy and it |sam1rpla$|hg tl’nm alﬁllbrlcatlng base OI| blend

fi h | f
o et Uone psig e S o e iy B lsss than &
5bl eftsd&irebs *‘e:ewrult?e Elﬁ‘&fa%%’?lz@d‘y éL%ﬁSa farv'o%ném ﬁéy%o%éa

the 21 extrenely |ow aromati c
16n amTBVI@helyl éwsee\sernmouse ehdmso"fg fhat ﬁ]esblbeds of Umsmhentlon often

17st E{S?ﬁe( @%ZQ{ gr%tggﬂ 83 tq@ge E%?{géﬂ&é:}?%gtgﬁg%lend is higher than
18! ulydifabenakpeasR] ﬁd)ﬂn am 3%%8 nf@;”of\ﬂ%f'?hé’ﬁ hiudisfil=0€ Bakdon with

of lubricating base oils an i ni shed rlcants
19i nttbﬁtj@fdhﬁ(’ﬂeavilé' agten. $inge Fégebbr{Teoraadi d&!’lv@dl @dr@carbons are

200 35HESAY, Pl SAALKL0R. TR Gl SR A PRHCERhg baso
21cra11IKj§1LgallyWIll be &8 tﬁéﬁ%b’o@%@frﬁ@c%@ﬁ%ﬁaﬁ\} derRel, solvent
enperature between -10 and

35 degrees C
220. |PregRssed lRti¢aling basepils wikigensoaly dlmlam d@%&lggﬁﬁﬁulfm
30 S r nmulti-grade engine
23 léva%ﬂ%ﬂ%mp|nlsﬁ¥§ u ﬁpggﬁﬁ' 31 within the scope of
24the i nvention the col d-cranking sinmulator (CCS)

2570 bt B BN o il rrey

26PCTHAJ§?&964198$&49% distribution of at least 450 degrees F (about

27 232 degrees C). Typically, the Fischer-Tropsch derived lubricating base oil

28  blend will have an initial boiling point within the range of between about

29 550 degrees F (288 degrees C) and about 625 degrees F (330 degrees C), an

30 end boiling point between about 1000 degrees F (538 degrees C) and about

31 1400 degrees F (760 degrees C), and wherein less than 20 weight percent of

32  the blend boils within the region defined by the 50 percent boiling point, plus

33  orminus 30 degrees F (16.7 degrees C). The boiling range distribution of the
23



1 6500 cP or less at -25 degrees Cif the lubricant is

intended for use as a 2 nulti-grade engine oil in an
wauab@rmsbisse engine. 3 4 Finished Lubricants BC®/US2004/005049

Fi ni shed | ubricants generally conprise a |ubricating

base oil and at |east 7 one additive. Finished

1l uqﬂﬂ)rg@aﬁhg. Bse ol tﬁé‘irﬁ}éhﬂgﬁ!%irég nif%ﬂﬁglbr |RSn those
gas engi nes, axles, transm ssions, and | ndustrr al
2appihseatadoins coAgentmnatiudbbioatng Pase pils hidd boibing camgesfor

t t ificati. for .their intended
3T banToaly T Red M0 s Agnabnul g feerpr gbout

407 4 d&rees F (avbli $39 aegréw@). M this Bfscloklird AP @feihg to
i nventi on have been found to be suitable for

5f orbmiling iangefdistributien, the bbihibgiraa?e Qe’lleE@hﬂ@d5 percanhapd
f j.cati . , i i 13
6pacts Bl AT oA bhat S LR Ry be uti11zed in

7f ormul ati ons to neet 14 SAE J300, June 2001

specifications for 1 OM¥XX, and 15WXX nulti-grade 15
8cr drursint igihe tenppergtuseiad whigh asagvle efthentubricatijiigabase oil will

cr a8 Qi ' | at '
9o T RENG \haBP Ehcfly, a3 LRBAY; PR iSuPEyre, where
1017 e @othtng given! beleps ettad othvraida, @has el deterthined by
neet the specifications for 18 so and npst

11158t qard;gnabgigahmethod Agg%th%ﬁovegﬁé%% base oils prepared
12 ST LSRR LIRIBAERGE b i are

13| ulodneparably drasendvdlow e poas paintoobssTved far comeentiahally

14gpdtiThiee ATPSRANG KSRl [ S she Siids daiiaiping the distilate

15C O dtoh A britfi stctk HaveURedn SBsSAQd Ry Hi\ﬁg culd Pt
conprise fromabout 23 40 to about 90 I ght percent

160f prhmilmbi.¢.cthd clgudasintdd sighlfieadtly lower than proeidhabd peen

171 SERARIH BRchS B8 ivefduliGicl e BhA RS gs ot i twa,gomponents
181 NVABkiIngRup @Y HendIIR@ohfe EeBitha icRuHEInBRAId:tuAfy be
engine oils, such as SAE 20 or SAE 30, which are

19heasignificargydowar thamithpalaud point of eithes casrnanenkdrreferanly the

2L SRR PR PERNE Bl e Bl . EFFLD e e
21t hepsitryedsly i afdiaties a5 ehultpring HaphthsneateelbiofibsdiRl of

| ubricants neeting the specifications for automatic 30
22t 1 drispheysitenseh deded Nbdrating Rassroisi dheipoyidatiar stakilify far

22, teRR Mgt cply GRPL “Beictne BBt BOLIIENY The

24| ubricating base oil conpositions of the invention may

252: |SA? _ugg: %Eg%&%& c&lut@%}p&i%%&pﬁlﬁ%%&@ﬁé@ﬁ Iituggggrl?tgrintended for
26'(33%%1@%&%@9@% _\?ﬁ i'rqgtdlﬁgxs Rfcd4dfet By c81dPr8RRB%imulator (CCS)
27  apparent viscosity which correlates with low temperature cranking. It is

28 measured by ASTM D5293 at a set temperature between -10 and -

29 35 degrees C. Engine oil specifications, e.g., SAE J300, include maximum
30 limits for CCS Viscosity for multi-grade engine oils. For a finished lubricant
31  within the scope of the invention the cold-cranking simulator (CCS) apparent

32  viscosity should be less than 7000 cP at -25 degrees C and preferably of
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4 base oils, such as esters (nono-, di-, diner,

pol yol -, and aromatic), 5 polyal phaol efins, pol yphenyl
wetharsii4and pol ygl ycols to inprove the vi scospPCy/uS2amdoso49

vi scosity index properties of those oils. The

Fi scher-Tropsch derived base 7 oils may be conbi ned

W t | Rekr I el

fa o0 PR SRR e JIcdTRYe PSRRI 8 as
2c oniui-grawefdngirds oil emain eutamdﬂmie ergioel fi eI d and

wel | -servicing applications. For exanple, they can be
dsed as 10 spotting fluids to release a drill pipe

Ahi einidksd RapfeBned uck, or they can be 11 used to

replace part or all of the expensive polyal phaol efin

3| ubrlcatlng 12 additives in downhol e appllcatlons

lly. Fischer-T h..d b i
R R R
mhegge éédlﬁhélﬁn@m@allumﬁanwm l&éeQﬂnl amtbma@né@rmeséﬂé% ines, gas
as described in U S, Patent 15 . 4,941, 9817.

Saddengines MRS rapaiissons, @wdeadwtﬂal appdications. a%ﬁ metgd above,
9basfﬁ1|9rln%d Fu%nf:glrl H& &gt ti]%rgp%ﬁffg? é&g oiﬁlﬂé (rjm[t%nded application

conposition rnclu REge A

10 n’p&@deﬂnéwbyﬂ”rd @Cbrrt:epmétpgmerﬁmg)(ﬁrgfah&aﬁbﬁl l§uftﬁﬂ:at|ng base oils of
| ubri cant pi cal additives include, for

1 1antﬁhevwﬁﬁer&davqnt@@shava%eti%qrgf@wg to &es%ta@mog formurlrgtmg finished
128Nt leﬁbQﬂQﬁ@en@é’d‘forﬁﬁé f %sg%gf ?gpgllexample, lubricating

I mprovers, friction no |ers
13ant bdseaoisngf tha pa@mrttsnveaﬂ)lonaaapbelumhzéﬂ inofiosmulkatiahs to meet

120 esnE SRR, JundBlind BReuticRiansur pafxX Rod LT 36R mstarade

@n%raﬁﬂca%ehﬁgrl%@)g STRY ARBolg S RERRE rWUFtIJO%!’aB% driid28LdiRImeeting

base oil rovi ded that the 25 finish | ubri cant has
16 hemay bedormylagesliusipgionty, Filsch@H"ﬂtqp@Chﬂlmrmaltmg bakkadll prepared

17; o StoRipe 0 s Biisant hyBROR b pEferst Reeibrpebittations for
18 ubgdrBanOVWiXX afdhlosti B, | hanégaa%e@frabreq%ﬂﬂ@ut 1

to about 28 30 wei ght percent wever due to

19ex c@BC'@@ﬂTF@m@‘@ ferieed bfbrlpﬁ’@n@ base ot berblamagss vith deganmentional

LSRR} B30 9l RS TP B GRRHBEA et orove

21baS@r Gidup Ibgsdeil temeet gtk spdcificatione! Typieally, when present the
speci fications for the finished |ubricant. The use of

225 dcRaNVpBEORH Neysral Grown hor GEoun Hibase®ilwillcogatise fram about

230000 BEEHETE "7 ol bbb DG LGl ke o Bl g

24oneprekaerbblydrom abbat 40 to abbetr 26 weight pedidritohlab Fischer-Tropsch
expl apatj o ot be necessary in. this
SdT(EQqarg/ﬁglrlggrl%a%ln@ @&M E;we@ tion may be)tljsed to formulate mono-grade
26  engine oils, such as SAE 20 or SAE 30, which are heavily used in many parts

27 of the world where low temperature performance is not critical. In addition,
28  Fischer-Tropsch derived lubricating base oils of the invention may be used to
29 formulate finished lubricants meeting the specifications for automatic

30  transmission fluids, NLGI Mark GC and LB greases, and ISO Viscosity

31 Grade 22, 32, and 46 industrial oils.
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6 The foll ow ng exanples are included to further

clarify the invention but are not 7 to be construed
wa0d4iosit4at i ons on the scope of the invention. PET/US2004/005049

Exanple 1 10 11 Two Fi sher-Tropsch distil I ate

fractions (designated FT-2.2 and FT-2.4,

17 e?ﬂ?lﬁ@’@étﬁgﬁé’é@ gg‘é gg@&%? \c,% #%ClﬁZ%%ﬂ\l/(grfg% é’l\@c? Be Ysed as a
2Fi dddreding copmhea’ywrtln uﬁ&armllepﬁoedxairﬁpbes'thlgFBcher—Tropsch derived
SRS ) sS850 2 S5 BIESE, e
42V ydsalilg, SV BOLERRAR| mBfb- @h eag?%gﬂegbw%ﬂ and afdrhstic),

(Nexbase 3020 and Pennzm Ui'scositrie

5wi toelyalphaolefing mep@enﬂreihemagd polygiynobatad saproise theeiscosity
of the four

e L

7Vi Dils BdPB8 cObuRsd with IbriedRY BetbSiBum B8R T3 may also be used
Viscosity Index (VI) 123 125 96 80 24 Pour Point,

8. 3as warkowar fllgds, EEkrpidids( erringfuigs, @rapetan figids, agd in other

520 i B PR bk B, P DO Y28 ko as
10derspmamgrfm|@s tcatatea £ dEP R Bhich Hae Bdtpte quckh@r thég can be
conventional oils, the VI is surprisi n?I y hig

11y ediseedoraplacenpar cs@lli ke expensive pelya nt\aoéef@i luricating

120, S i BB BRI TR Do

13a | #ridatiag hmseﬁllepﬁayhbs yised il drifing flaicefbrmmsilatpndwhere

14;2’%?‘6%3%@% '88%811%'?0'1 'QIT {r]'g?ﬁb %&o%— %Z%nga 2@%%/[1353 g%%tent
o 9, T echsity at 100 degrees C (c&) 14. 62

16

17 Additives which may be blended with the lubricating base oil to form the

18  finished lubricant composition include those which are intended to improve
19 certain properties of the finished lubricant. Typical additives include, for

20  example, anti-wear additives, detergents, dispersants, antioxidants, pour point
21  depressants, VI improvérs, friction modifiers, demulsifiers, antifoaming

22  agents, corrosion inhibitors; seal swell agents, and the like. Other

23  hydrocarbons, such as those described in U.S. Patent Nos. 5,096,883 and
24 5,189,012, may be blended with the lubricating base oil provided that the

25  finished lubricant has the necessary pour point, kinematic viscosity, flash

26  point, and toxicity properties. Typically, the total amount of additives in the
27 finished lubricant will fall within the range of from about 1 to about

28 30 weight percent. However due to the excellent properties of the

29  Fischer-Tropsch derived lubricating base oils of the invention, less additives
30  than required with conventional petroleum derived base oils may be required
31 to meet the specifications for the finished lubricant. The use of additives in

32  formulating finished lubricants is well documented in the literature and well

26



5 Viscosity Index (VI) 160 6 Pour Point, C-1 7 8

Exanple 3 9 10 Two different Fischer-Tropsch derived
woubsiosaiss ng base oil bl ends were 11 prepared BgT/US2004/005049

bl endi ng different proportions of the FT-2.4 from

exanple | and 12 FT-14 from exanple 2. The

pr 1 [ < . . - i n .
o Sply o SR the et TheEp R ~cifiorl Syp pation
2% Fsholdd nbulbe neeessagy Bakhés distlodu@) 40 Lubricating

Base G| B 35 65 16 17 The properties for each of the

3I ubricating base oil blends are sunmarized in 18

4Table 2 below 19 20 Tabl eggabprggati ng Base G 1 A
Lubricating Base Q| B D-2887 Sinulfated TBP (W%, OF
STBP @.5 (Initial Boiling Point) 593 596 TBP @ 616

634, TBR @0 P, @0, 656 708 . TBP, @Q 680 76
Orer M 908 O DRRar e i Bt SR el Bl SRy bt are not
7TBRo GE0cHipruta &l liniBRicEEbnl$iéscbp8bf tHBMVENBoAOS7 1136
TBP @5 1079 1182 TBP @9.5 1132 1251 Boiling Range

8Di stri bution (5-95) 463 548 Viscosity at 40C 21.00
938'%mgle1

10

11 Two Fisher-Tropsch distillate fractions (designated FT-2.2 and FT-2.4,

12 respectively) having kinematic viscosities between 2 and 3 ¢St at

13 100 degrees C were recovered from a Fischer-Tropsch syncrude prepared

14 using a cobalt-based catalyst. Each fraction was analyzed and their properties
15  were compared to two commercially available conventional petroleum derived
16 oils (Nexbase 3020 and Pennzoil 75HC) having viscosities within the same

17  general range. A comparison between the properties of the four samples is

18 shown below:

19

20 FT-2.2 FT-2.4 Nexbase 3020 Pennzoil 75HC
21

22 Vis. @ 100° C {(cSt) 2.18 2.399 2.0565 2.885

23 Viscosity Index (V1) 123 125 96 80

24 Pour Point, C -37 -33 -51 -38

25  Noack (wt. %) 52.3 56.64 75.1 59.1

26 ‘

27 It should be noted that, although the viscosity at 100 degrees C of the
28  two Fischer-Tropsch derived materials were comparable to those of the
29  conventional oils, the VI is surprisingly high, which results in a much

30 lower volatility for a given viscosity.

31
32 Example 2
33

34 A Fisher-Tropsch bottom fraction, designated FT-14, was recovered from a

35  Fischer-Tropsch syncrude prepared using an iron-based catalyst. The bottom

27-



Viscosity at 100C 4.969 7.718 Viscosity Index 174 174

Pour Point, C-29 -19 CCS at -25C, cP* 2293 CCS at
woO2b3/08ci?5 1058 8570 TGA Noack 37.85 22.47 21 PTNiUS2004/005049

property represents col d-cranki ng sinmulator (CCS)

apparent viscosity which is a neasure of |low 22

BR85S0 DL A 80T 1 wer

2PCTibllis2€04/ 005049 | It should be noted that both
Fi scher-Tropsch blends had volatilities, as 2 nmeasured
3by TGA Noack, which was suitable for bl endi ng engi ne

40i |\$|scé§1t;4,3atslmtﬂlébr§é§@ ty que@bthat the VI of each of

st heyiblk hgher nt 4 of either FT-2.4
6or IEu mhpf gtl ng that the1bl ends were realizing a
7 premum 6 7 Exanple 4° 8 9 The properties of

the F| scher-Tropsch derl ved | ubricating base oils as
gsha@kampfe 8n Tabl e 2 above may be conpared to the
properties of comrercially 11 avail abl e petrol eum
9erived conventional Group | and Group Il Iight

1075 " irelen 353t pln SHAVRLIERalith PRS Buictyere

11Cogsrepavexiadsy ﬂ@ﬁﬂlr@&ﬁﬁerb@n@&cﬁﬁim@fﬁ oﬂiﬁ@ AT-P.4 60 @(Hrﬁ?ple 1 and
100__API Base O | Category Il 1 (APl 1509 E

12p. g353440m Ieé?%)'er%PTh% W%Om@rs qrfa‘bT@zt 859 Fga74 IrTBac% blend are
13@QBLh AFPanidFRABR, 703 703 TEP @O 723 725 TEP @O

14

15 Table 1
Wt % FT-2.2 Wt % FT-14
Lubricating Base Qil A 60 40
Lubricating Base Qil B 35 65
16 ‘

17 The properties for each of the lubricating base oil blends are summarized in
18 Table 2 below:

19
20 Table 2
Lubricating Base Oil A | Lubricating Base Oil B

D-2887 Simulated TBP (WT%), °F
TBP @0.5 (Initial Boiling Point) 593 596
TBP @5 616 634
TBP @10 630 659
TBP @20 656 708
TBP @30 680 765
TBP @40 705 1015
TBP @50 730 1032
TBP @60 760 1049
TBP @70 996 1065
TBP @80 1027 1089
TBP @90 1057 1136
TBP @95 1079 1182
TBP @99.5 | 1132 1251
Boiling Range Distribution (5-95) 463 548
Viscosity at 40°C 21.00 38.62
Viscosity at 100°C 4.969 7.718
Viscosity Index 174 174
Pour Point, °C -29 -19
CCS at-25°C, cP* 2293
CCS at-35°C, ¢cP 1058 8570
TGA Noack 37.85 2247

21 *This property represents cold-cranking simulator (CCS) apparent viscosity which is a measure of low

22 temperature cold-cranking in automobile engines determined by ASTM D-5293.

23

28



TBP @O 786 796 TBP @0 825 839 TBP @®5 842 858 TBP
@9.5 878 907 Boiling Range Distribution 219 211

wO03eRBBINEScosity at 40C 20.0 20.4 20.7 20.2 YCSMS3004405049
at 100C 4.1 4.1 4.1 4.04 Viscosity Index 102 97 97 95
Pour Point, C-14 -18 -15 -19 CCS at -250C, cP 1450

14 | > > :

12 3000 PR SR i3t PRy R0 e a0y vailyes. s
2conmpaaswed byfTGAMN @K, amith3was suitislatier blbaﬁin@@gin%oils. It
Fi scher-Tropsch .deri v 7 lubricatin ase oils have
3a STRUIGASRBSIOEE |tbﬂtﬁﬁ?t\§5 of gogh Rt Bis biends wasdhigher theg the VI

4anerGHAUPFT LD b igg ptr- 1 iHdidting) that thENfedLGER Falizing a v
Vi scosl,i ty of 19 Lubri catl(%'{ng%Base gkﬁeA was co%b%lrnaqb?el
St o préeiurof the Group | and Group 11 20 light neutral
oils while that of Lubricating Base Ol B was
significantly higher. 21 Lubricating Base G| A

7di Sptaigledq4 | ower pour point than the conventional

i ght - gg WO 2004/ 081145 PCT/ US2004/ 005049 1 neutral
80il's. The Fischer-Tropsch derived | ubricating base

il ] [ dj, sp] i.gni fi tl.
e s PiopRiet e £ e R doRleBYuh s 4 o as shown
10bage Table Dlabode wa? 9 eeRIbaredM 0B srepédies e cammeiceily
percent 7 of FT-2.2 and 75 wei ght percent of FT-14.

11Theavrilaligastioleun desveq canventivna! Gegurband Graypflbighd neutral
to ; 7 ce again the 9

12bI edr% egjllI%%éa@gﬁgta@?e%ner}?@%%os%p sat'qhe VI's of both

13FT-2.2 and FT-14. 10 11 Exanple 6 12 13 A

14Fi sher-Tropsch distillate frarden designated FT-2.5

was bl ended with a d¥rdEisseher - FangpSditoader|i vVa@ECdesti ghExxon Americas
PR ot ad . nd0aR, . .. Solventd0d o fh. H.P. 100 Core 100
st GRISa5ESR CaHdG €0 Dot iat—WaS—pripar et 0y ——; I
| (AP1 1509 E.1.3)

D-6352 Simulated TBP

(WT%), °F

TBP @5 659 647
TBP @10 677 672
TBP @20 703 703
TBP @30 723 725
TBP @50 756 761
TBP @70 786 796
TBP @90 825 839
TBP @95 842 858
TBP @99.5 878 907
Boiling Range Distribution 219 211
(5-95)

Viscosity at 40°C 20.0 20.4 20.7 20.2
Viscosity at 100°C 4.1 41 4.1 4.04
Viscosity Index 102 97 97 95
Pour Point, °C -14 -18 -15 -19
CCS at-25°C, cP 1450 1430 1550 1513
CCS at-35°C, cP >3000 >3000 >3000 >3000
Noack Volatility, wi% 26 29 25.5 29.3

15

16 A comparison of Table 2 and 3 illustrate that the Fischer-Tropsch derived
17 lubricating base oils have a similar Noack volatility to conventional Group |
18  and Group Il light neutral oils. The kinematic viscosity of

19 Lubricating Base Oil A was comparable to that of the Group | and Group I

| 20  light neutral oils while that of Lubricating Base Oil B was significantly higher.

21 Lubricating Base Oil A displays a lower pour point than the conventional light

2%



15 oligonerizing the olefins in a Fischer-Tropsch
derived feed. The properties of 16 the two
woientsr4Ir opsch derived feeds were as fol | owsPCTIS2008/005049
FT-2.5 FT-BS 19 20 Vis. @1000 C (cSt) 2.583 30.12
21 Viscosity Index (VI) 133 132 22 Pour Point, C -30

-4 ' - - 0 )
1 S B P Eophy AhRBEbo e S F oo
2l ualse disipfay sigsiGcantly trtesrdd vatues. 27 prepared and the

respective proportions of FT-2.5 and FT-BS in each
Sblend 28 are shown in Table 4 below 29 30 Table 4

N Bedmhpte 5 W % FT-BS Lubricating Base Gl C 70 30
Lub'r"l"c_a'F_"l ng Base G| D 30 70 31 -30 WO 2004/081145

SPCT/ US2004/ 005049 | The properties for each of the

o' 1 fiftola 358 of lest S et VHIEh ofiingt 28 wEight bercent
7LubsfiFCRR inandBAs vt JercEhtZF T -8it M @k Rd TR \ﬁé%"@tx eF

TBP @.5 (Initial Boiling Point) 599 604 TBP @ 617

863410 rees (bwes dound trere @763 thegV| wep 1é800684 agaih the

9TB%IQ@ d%?)ilayjsoa4§l pljé%ur@gve?r?iﬁe JV/lr’%A'of bE%mPF@QJa?n% I‘;l'il-qi
10
11 Example 6
12
13 A Fisher-Tropsch distillate fraction designated FT-2.5 was blended with a
14 Fischer-Tropsch derived bright stock designated FT-BS that was prepared by
15 oligomerizing the olefins in a Fischer-Tropsch derived feed. The properties of

16 the two Fischer-Tropsch derived feeds were as follows:

17

18 FT-2.5 FT-BS
19

20  Vis.@100°C (cSt)  2.583 30.12
21 Viscosity Index (V1) 133 132
22 Pour Point, C -30 -46
23  Cloud Point, C -16 -10
24 Noack (wt. %) 48.94

25

26 Two different Fischer-Tropsch derived lubricating base oil blends were
27  prepared and the respective proportions of FT-2.5 and FT-BS in each blend
28 are shown in Table 4 below:

29
30 Table 4
- Wt % FT-2.5 Wt % FT-BS
Lubricating Base Qil C 70 30
Lubricating Base Oil D 30 70
31

30-



TBP @O 809 1210 TBP @O0 1111 1261 TBP @0 1226 1312

TBP @5 1288 1335 TBP @®9.5 1349 1373 Boiling Range
wORedrosbigs i on (5-95) 671 701 Viscosity at 40Cp20/UBR004/005049

84.14 Viscosity at 100C 4.799 12.58 Viscosity |ndex

162 147 Pour Point, C-23 -33 doud Point, C-16 -23
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parti cul arty-Shellr PARRRR bt onds 910 which S

denonst r at/&@s@lg¥  prem unmm whenm congar ed—t o the géh s—f

FT-2.5 and 1BA@2¢FT-BS. Al so note th® Significants

i mprovementB?@3%¢| oud point as confred with 1899FT-B

l\bt e that LTRP.@49 A nni nt foar L oubhdteati nd haeéowl D
. TBF@B‘U \WAV V| |J\JI LILLY T T | uul739.uutl llu‘- uuu | =

di spl ays 4 B3 poirmt—prenmungai e the umgguu

point is sSiTgh@fd cantly | ower| t hansishat T or el tiber 14

FT-2.5 or [ETE@® BRase oils with allpveni um cl oudblpoij nt
have utili 8P @30 o A o 1 wWhi r~1'22§r Yo THTH r\nl1
cau

=

. | IRgs pbe PHOGUCTS—io W61 —C0Ess
filtratiomresgeds as, for—exanpte migfrigeratiggyzoits:
16 Base o0i|lBoilog Rabd dsoibigén 3@P [Ni gh k@ vol afi i1yl 0 be
used i n engiseeeitvei4t°§ al one, can 1P-7be furt her 8bl4ended
as a m nor Mswsiwat__ dnent faor engi a1k atll s _lar ude® as a

. .| Visdosity Inde L 1@2 ”hr; g 147
18 maj or ity FEipaent—h—fafy UL..% tBH-eaft—:;

T
appl i cat i g mHCE as, for 9 examgte, tTansnission
fluids, indgstrao@lcroils, dilluent oiTs, spray epirs,
process ’@Céﬁtlﬂsi"C qFderauI icloils, and the |iké&sssBase

oil D can A ke 21 1!:\/\;%4@6 engihe 0i 111495\)1:\21 th no
Qadl 1 \A A
5added*TV§ P Tek rﬁsehlé’édl'd brbn‘l? h snmulétl?r dEEréQt Ylsé% ;'v‘é‘h“ﬂ'i:ﬁ is a measure of low
6PCT/ USafad/e 16hg m]authéN erkifes m by Al 8z D-5293.
7

8 It should be noted that both Fischer-Tropsch blends had excellent VI,

9 low pour points, and low cloud points. Note particularly the VI of the blends
10 which demonstrate a VI premium when compared to the VI's for FT-2.5 and
11 FT-BS. Also note the significant improvement in cloud point as compared with
12 FT-BS. Note that the cloud point for lubricating base oil D displays a cloud
13 point premium, i.e., the cloud point is significantly lower than that for either
14 FT-2.5 or FT-BS. Base oils with a premium cloud point have utility in products
15 which require cold filtration, such as, for example, refrigeration oils.

16 Base oil C, although too high in volatlllty to be used in engine 0|ls alone, can
17 be further blended as a minority component for engine oils, or used as a

18  majority component in many other lubricant applications, such as, for

19 example, transmission fluids, industrial oils, diluent oils, spray oils, process
20  oils, hydraulic oils, and the like. Base oil D can be used to make

21 15W 40 engine oil with no added viscosity modifier.
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2 3 4 1. A process for producing a Fischer-Tropsch

derived lubricating base oil 5 blend which conprises
wohkendsngsa Fi scher-Tropsch distillate fracti oORCTASOBN05049

a Fischer-Tropsch derived bottons fraction in the

proper 7 proportion to produce a Fischer-Tropsch

derived lubricating base oil 8 characterized as

having a kinematic viscosity of between about 3 and 9

about 10 cSt at 100 degrees C and a TGA Noack

Vol WHAT 1y GAIMEESIS:han 10 about 45 wei ght percent

Wherein said distillate fraction is characterized 11

by a kinematic viscosity of about 2 cSt or greater but

4 ess. t haA pBoeSs fat protidcih§@ Fisgreedsoischlderivéd 1@brichting base oil

o scostepd Which catiuacS g & Fadhgr 3 repschitiaghRygacion
glegr ees With aﬁasdqér&roasm @r@é@@%ﬁ@lﬁqsﬂa@haﬁ 81 memsp@r

the distillate fraction has a viscosity bet'ween _
About 2. propadiop tg pgxjucgta E@gh%reﬁpé:é@ﬂ @em@i lubdcatingtigse oil
rocess e
ot t ons 8{?{3#@' dl%g\lﬂ V'ﬁb% l{ll nerra \ﬁg&%‘/sll gggﬁﬁ/&b% %BS{E% and
@bout 9 a!ﬂutdﬂd:SﬂlabdﬂOﬂég%sdBanaa'Im@l\himgk@emtlﬁly of2&ss than
4 5. Thgtp]@g% ess of clai.m4 where

raction Wrghtpgregnt yyhergig S@Q Q\E@P?%%?faﬁ{]ori@ Agpcterized

mbout 16by SkirdimatRA/istes F?@ﬁa&;ut@ﬁ:St%? gfeatéhBulEOSBRH 3 cSt at
of claiml vvher ein the scher-Tropsch derived bottons

128 fract {@hdegressght stock. 29 30 7. The process of
18l aim6 wherein the bright stock is produced by 31
oligonerizing the olefins present in an

141 ei n- cbhe araveag oBaimn 4 ortwreiMtbe distillaterfiactidn has a viscosity

1%?”%233@%3@&@%%9“@i‘%%@?#%f‘%a"’ﬁ%é?i 8B tel i minary

16tep of enriching the 3 olefins in the
15isgher-%ﬁngch co qens te by the dehydration of the

rocess or claim wher in the distillate fraction has a viscosity
18 between about 2.2 and 2.7 ¢St at 100 degrees C.
19
20 4. The process of claim 1 wherein the Fischer-Tropsch derived bottoms
21 fraction has a kinematic viscosity between about 9 ¢St and about
22 20 ¢St at 100 degrees C.
23
24 5, The process of claim 4 wherein the bottoms fraction has a viscosity of
25 between about 10 and about 16 ¢St at 100 degrees C.
26
27 6. The process of claim 1 wherein the Fischer-Tropsch derived bottoms
28 fraction is bright stock. ‘
29
30 7. The process of claim 6 wherein the bright stock is produced by
31 oligomerizing the olefins present in an olefin-containing
32 Fischer-Tropsch derived condensate.
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4 al cohols present in the condensate. 5 6 9. The

process of claim?7 including the prelimnary step of
wenoioRing the 7 olefins in the Fischer- Tr opsedT/us2004/005049

condensate by the thermal cracking of 8 the

hydr ocar bons present in the condensate. 9 10 10. The

process of claiml wherein the |lubricating base oi

blend has a 11 Noack volatility of |less than 30

wei ght percent. 12 13 11. The process of claim]l

Including the additional step of blending the 14

I sgher - ] I ol J | t I
Tealt onl SH5Fee 4 YafT LB B erRifLh e of ftining the
3 ubr i candlefirisin thd FisZhe AT fapscineondersase by ther datedration of the

ubricatin ase o0i). hljend characterized by a 18
4/i scosit?JC%?OQ%BE%BLm%%SPn(%e%?g&about 10 ¢St at 100
glegrees C, a 19 TGA Noack volatility of |less than 45
wei 8ht percent; an injtial boiling 20 point within
& he¥r angBhProsessekslaigb b ircluting Hhegrrebimimanasepenriching the

25 degr . 091 |4 i t
Hear cos oy 1078 FRGAeRTininsRe R Ssape b BRI A crdBig of
§ ess t halhe3Qduwsiagiinspeesanitn tfe c@@lenbatebl end boi | s

ithin the region defined by the 50 percent boiling 24
%noi nts, plus or mnus 25 degrees F. 25 26 13. The
16 seher - TheopaeBssler ¢lxiad1 hwhetia e NGribasR) Bade & BIBHd Pks a

claim12 27 having a boiling range distribution of at

1} east 45toadgylalditfoljgssban S0 geighbrecpll cent and 95
1percent points as neasured by anal ytical nethod 29

D- 6352 or its equivalent. 30 -33 WD 2004/081145
1PCTIUS200 pesegof dainy 1 intheding $ehadditiora steip of blending the

1 EA NoackodrOpRi uBER g iy Uit 2§ kB ats edfiove o
18 4 15. goduce adihshediwipiaht.| ubricating base oil bl end

f claim1l4 wherein the 5 TGA volatility is greater
1@ han about 20 wei ght percent. 6 7 16. The

1Fi seper - ArepeehTidgath eakivagiubae sy badd GMslefd chhdkiBritéd by a
wherein the

18 viscosity of between about 3 and about 10 ¢St at 100 degrees C; a

19 TGA Noack volatility of less than 45 weight percent; an initial boiling
20 point within the range of between about 550 degrees F and about

21 625 degrees F; an end boiling point between about 1000 degrees F

22 and about 1400 degrees F; and wherein less than 30 weight percent of
23 the blend boils within the region defined by the 50 percent boiling

24 points, plus or minus 25 degrees F.

25

26 13. The Fischer-Tropsch derived lubricating base oil blend of claim 12

27 having a boiling range distribution of at least 450 degrees F between
28 the 5 percent and 95 percent points as measured by analytical method
29 D-6352 or its equivalent.

30
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8 TGA volatility is |ess than about 30 wei ght percent.

9 10 17. The Fischer-Tropsch | ubricating base oi
wohkendsofsscl ai m 12 wherein the 11 VI is betweedaTaisenst/ 005049

130 and about 185. 12 13 18. The Fi scher-Tropsch

| ubricating base oil blend of claim12 wherein the 14

total sulfur content is |less than about 5 ppm 15 16

19. A finished lubricant conprising a Fischer-Tropsch

derived lubricating 17 base oil blend and at [ east

lonel4ddi the/kisaiesr BopsemiebAeatingdrastralpyends afsclaiar 12 wterein

4i'scost t)Parc 0R0 LaBRLl I WERRE REERL 6P Gs e

3100 degrees C and conprises a 20 Fischer-Tropsch

istillate fraction and a Fischer-Tropsch riv 1 .
Sot o Melcbrss thesd Wbt e g olfiar il fierein the
g racti onTGA voRAliRGS BFdASGhBY aBolf SERBIghY ;f@fceﬂEOUt 24
2 cSt or greater "but less than 3 ¢St at 100 degrees C
@and 25 26 (b) said Fischer-Tropsch derived bottoms

ragti o : | :
| et nan SESEEEAbR T RgHhoad o RERTLLUoER 13 Ungrain the
§ i ni shedl GAlvoiatititytis tfsschani abd®t 38hiveight gersant abl e f or
yse as an 30 engine oil crankcase lubricant. 31 -34

10 17.  The Fischer-Tropsch lubricating base oil blend of claim 12 wherein the

11 VI is between about 130 and about 185.

12

13 18. The Fischer-Tropsch lubricating base oil blend of claim 12 wherein the
14 total sulfur content is less than about 5 ppm.

15

16 19. Afinished lubricant comprising a Fischer-Tropsch derived lubricating
17 base oil blend and at least one additive wherein the Fischer-Tropsch
18 -derived lubricating base oil blend is characterized by a viscosity of

19 between about 3 and about 10 ¢St at 100 degrees C and comprises a
20 Fischer-Tropsch distillate fraction and a Fischer-Tropsch derived

21 bottoms fraction wherein:

22

23 (a) said distillate fraction is characterized by a viscosity of about
24 2 cSt or greater but less than 3 ¢St at 100 degrees C and

25

26 (b)  said Fischer-Tropsch derived bottoms fraction is characterized
27 ' by a viscosity of not less than about 9 ¢St at 100 degrees C.
28

29 20. The finished lubricant of claim 19 which is suitable for use as an

30 engine oil crankcase lubricant.

31
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