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weight and viscosity. Used by itself, this low viscosity product is not suitable
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+ derived distilate fraction produces a lubricating base oil having especially low
volatility, good coldflow propetties, and improved oxidation stability as -
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The disclosed lubricating base oils are blends of at least two different fractions. One

fraction is a light distillate fraction and the other fraction is a bottoms fraction.

Accordingly, the disclosed lubricating base oils are distinguished from those
homogeneous lubricating base oils o
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boiling pomt between about 1000 degrees F (538 degrees C) and about
1400 degrees F (760 degrees C). In addition, the disclosed lubricating base oils will
typically display a bi-modal boiling range distribution which may '
be described as a lubricating base oil blend in which less than

20 weight percent of the blend will bail within the region defined by the

50 percent boiling 'points, pius or minus 30 degrees F (O degrees C).

All boiling range distributions in this disclosure are measured using the
- standard analytical method D-6352 or its equivalent unless stated otherwise.
As used herein, a equivalent analytical method to D-6352 referstoany”
analytical method which gives substantially the same resuits as the standard
method. ' ' | ) |
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19 oppladdiiust. e%'%’@iqlwstaﬂ%di@@ blbcmabng ibisenil bibhd lwhen
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. 29 conventional Goup | and G oup eutr al
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24 SAE standards for gear lubricants, NLG] 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 o

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 oif consumption in passenger car

32 engines. Strict requirements for low volatility are important aspects .of several

33 recent engme oif specifications, such as, for example ACEA A—S and 8—3 in
iy SN '
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Synt hesis 2.3 During Fischer-Tropsch synthesis liquid

esis gas (syngas) conprising a mxture

ous hydrocarbons are 4 forned by co '
Woggﬁ{c%ﬁ%? gﬁﬁ?ﬂﬂﬂmﬁ‘ms’
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hydr ogen and carbon nonoxide with a Fi scher-Tropsch
catal yst under 6 suitable tenperature and pressure
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o ebi e S8Ry P arRR G 13 chftodt foh EnURGT broup | of
s ammep iht eleabt biks of from about 100 to about 10, 000
cc/g/hr., preferably 13 300 to 3,000 cc/g/hr. 14 15

The products fromthe Fischer-Tropsch synthesis may

el ToBbCch iy bRocesSatybiRally SERRRES Y Fattihall Riop,
¢ gnopimetion o pradets of lewvablegllar Weigittanidlov visessitysthahare
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b t@r ; ' ' i {.fer. ok
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slurry Fischer-Tropsch process, which is preferred in
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strongly exothermt synt s reaction s abl'e
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TN A T
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|¥'Qé{\§ﬁ'8§r?3$i"%f‘¥rb°% 'aweﬁﬁawaegiﬁmeag % of the
synthesis reaction which are |iquid under the 30

reactign conditions. The nole ratio of the hydrogen to
tlHébricating hage eds ferusesin enginseimate/inkigher demanddban those

kO t tod e typically within the, 32
2748 TR nrbaudt b Bl it & Boper Brphfionat saf products
frarmraduhier-TopsdiPprieesées BuBridating hadd bt BleddsYor engine oils
pr ?If rred Fischer-Tropsch processis taught in -9

is hignly desirable. By virtue of the present invention, Fischer-Tropsch derived
lubricating base oils characterized by low viscosity are blended with a
Fischer-Tropsch derived bottoms fraction to produce compositions which are
useful as a lubricating base oil for preparing engine oil. The lubricating

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

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

fow sulfur and exceptional oxidation stability.
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Fi scher-Tropsch catal ysts conpri se one or nore oup
VIIl catalytic 5 netals such as Fe, Ni, Co, Ru and

Reg. Wt h.cobalt being preferred. 6 Additionally, a
smm&%om ain a promoter. Thus, a
preferred. 7 Fischer-Tropsch catal yst conprises
effective anounts of cobalt and one or 8 nore of Re,
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i [ S ort terial, preferably one which
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c 4.2ty <t harshprieferablyl 30y 300 psiaf ¢ t°24 BhySlhdddalbepace
prepar.at i are known and illustrated’in U S.

. 18 _
pueBRtioRs! ramsahoue) tarakawt 19,000 xigiht., prefombipe
I Bho'$d Bajoov non-limting relative to catal yst
sel ect ?bn.oc%gmgl The products as they are recovered
fromthe Fischer-Tropsch operation 22 usually may be
fractjons, a
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bR SR Bk eI e afiesine
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Fastersies forthesirangly sxothemiic Bynthasigreziction and is able to

produce relatively high molecutar 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 typically within the
range of from about 0.7 to about 2.75 and preferably from about 0.7 to about
2.5. A particularly preferred Fischer-Tropsch process is taught in | |
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products used fo prepare base oils are usually prepared from the waxy
fractions of the Fischer-Tropsch syncrude by hydrotreating andfor
hydroisomerization. Other methods which may be used in preparing the base
oils include oligomerization, solvent dewaxing, atmospheric and vacuum
distillation, hydrocracking, hydrofinishing, and other forms of hydroprocessing.
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apertures in this range tend to have unique molecular sieving characteristics.

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

hydrocarbons having some branching into the molecular sieve void spaces.
Unlike larger pore zeolites such as faujasites and mordenites, they are able to
differentiate between n-alkanes and slightly branched alkenes, and larger
alkanes having, for example, quaternary carbon atoms. See ).S. Patent

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

At
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16 albamoRRAASERERL tﬁ Eréf% t bﬂ#@ |t%ﬁ58 rﬁ@tb%@%@gmgwae used

si eves descri be
7t he incseagsecamenntof aldfi mshpreeslent nﬁhte%é&éregabdcmﬁonéénsate
varl ous non-zeolite nol ecul ar

18 lp%@g}g%gf{at If?'iedg AeNerl repsen aynthgsisapexaiion. 5 heralefis gnriched

19 ggﬁ%tseaﬁ%éﬂg% uszoo%o@g%@@%bg ar en%g’?%f)gberlzﬁd to

20  Uprepare baght slock ml’@dsgs‘/tﬂendédamib dhe lighinfehation t@rprépares
the M1 S famly of

2 r exanpl

21 'L@’erl@l@gﬁe 8@%3’? hlS'etg‘ ©i§¢oPs Of?h%mvecm@m Soc.

22 114:10834-10843(1992)), MCM41; 4 U. S. Patent Nos
. 5,246,689; 5,198, 203; and 5,334,368, and 5 MCM 48
23 Qﬁ?élfés gsedin camping st ledroma@utl(]lg %ﬂ)bydrﬁﬁnathhbmperatlons are .

| t sq_i,n nt het
24 TBEL KO TR, S8a BNl IS, Fafertoe 54 221 and
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 (accordimg 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 VIil 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 catalysté are described, for example, in U.S. Patent
13



7 materials such as clay, silica and/or netal oxides
such as sili¢ca-alumna, 8 silica- rmgneSI a,

WO?P‘JI&/&%‘ irconia, si lica-thoria, silica- beryl ?%3@20041005049
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-cow-xocooo.woam.p.mn'\a’58%3:{5GK§§38
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Ica-titania as well 9 as ternary conposi
such as silicaalumna-thoria, silica-alumna-zirconia,

10 silica-al um na- rmgnem a, and silica-nmagnesia
2iNe® %, 157,204 andi3.804.543- Bae Ilmnsiqlﬂehydmgenahbly metals, such as

[ ' t f t at
o ke st Bioriin A% Jolalfl Brobiis i MO el Sl Cybaeiion as
Namu]‘al byt ammualwgarﬁﬂalayéd Wi relidc6&Br B@if@@ﬂﬁ@ﬁh& Wi‘men such
ﬂ_ he cat al i ncl ude those of the nontnorillonit

AR Sf%l"ﬁ’l repdiy formegdromdbe pedicular metal ln\mived
t {
su“aeie?%@dﬁ@%ﬁa@% elechflyot BRiEStiobs Rhidin i s&heds atabout
n@dwd/ elgb‘apement ptéfetably mboet & ¢ abogt 40 wdyﬁrpégéé@WnB@bdenum
an

drotrealn eration, nore than 18 one
B e eSste s aagbehoutic Bimng Geaeraly abhat 1 1o about
diqEf t
[ eight perRbit MSlekelBRy Dbk Ut IRET LR colitpgnding
b@ﬁldeaecataﬂmg nanllaardng rnobmsmletaleratdhras plhﬂnurShZ contain in
overall LHSV jis about 1 hr"' to about

géggg%:rdf (2 6?@?*’0%}* &reiah proferghly be@m%@dtam 26 percent petal.
a@@%blﬁatﬁ)rﬁrof%oggé‘ﬁ\é’tﬁ@%é@%l&&{ﬁ@%{%ﬁ s%ﬁﬂ%{sg\lgk ultu[e%d%‘jﬁatmum

from about psig to psSi g
vead pelladivoe. 24. 2 MPa, 25 preferably from about 1500
psig to about 5000 psig (about 3.5 MPa to about 26

34.5 MPa). Hydrogen. consunption is typically from

aTDﬁ@hy@%eh@ﬂ@ﬁ@ﬁﬁa}%Eeﬁ é%rﬁgglrﬁ“c‘fr &%’Eéc?int@fthe% ﬁ@graélézatalyst

(89.1 to 445 n8 H2 errpe atures 1 n
r@HBP@?’fIQm by anarcg@ @frmnnammpréeﬁdld'egr'ém hiydtogeatatioh

degr ees to about 510
egr ’E?Cag.l%‘r ?T PORgAt DY RA-Mulling; dmpregnation,

iy g o, S 4

ﬁ@?@@sa seunizpeombined Wpthmtefﬁaptbrymw by imprgtiationns

r In general, the 2 overall LHSV
|s %@gﬁ’ﬁ M%?é%ggnpreferably about 0.5 to 1.0: The
hydrogen 3 partial pressure is greater than 200 psia,

efer bly rangi ng from about 4 500 psia to about 2000
Pyeanerdgandg af meny typessinglugding pomal that have acidic

%S%*f‘i%%@&%%%ifﬂ%@%wﬁﬂ?f&?ﬁ%@r CPIAE sl or

weblitia amgm—fzeoliﬂoahysttbI!Mnd%ﬁ%@%léﬁe%OEﬂgﬁgﬂ%s f Saithble
deaqtrees F lglabout 150 degrees C to about 40 egr ees
“iSl"écP gpuliar sieves inghidegeslite ¥, zsoliteegraddhe SDccaﬂtaad ultra

%%Hl@ 8ofite (¥ 3Ad ﬂ?gq{ Sfcctirdi gllﬁgpél'ﬁmlna ratio zeolite Y such as that
described in U.S. Patent Nos. 4,401,556; 4,820,402; and 5,059,567. Small
crystal size zeolite Y, such as that described in U.S. Patent No, 5,073,530 can
also be used. Non-zeolitic molecular sieves which can be used include, for
example, silicoaluminophosphates (SAPO), ferroaluminophosphate, titanium
aluminophosphate and the various ELAPO molecular sieves described in
U.S. Patent No. 4,913,799 and the references cited therein. Details regarding
the preparation of various non-zeolite molecular sieves can be found in

- U.S. Patent Nos. 5,114,563 (SAPQ) and 4,913,799 and the various
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9 315 degrees C) 10 11 Hydrotreating rray aI so be
used as a final:step in the | ube base 0|I

womR#fsaEUr i ng process. This final step,
cal l ed hydrofinishing, is 13 intended to m?gé{é”?%@"s"”

UV stability and appearance of the product by 14
ol efins, color bodies,

1 Leten FES R Ui BhetPrt Moot o b/ dat Blaseporeus Disauangieves
2 Weat aleb Ibel e ddS F& skdnp ifati ﬁ{éﬁﬁi JFAH:‘I]II}&S@J raéfeqbarle ag described in

| ubricating 16 base oI
+N4:10p84- maﬁgg:e» MCM#rist abi lity is

4 L Tthisy r@%%%bﬁoﬁa%é@p” athgiatd or

ddMGM}HB (KrspigectRfS Welude0354: ¥4 @‘5 } le%ﬁ) e AMfirix gr%tenais

air. gener al descrlpflon of h ni shi ng may
f SURY alSﬁ include pyntheticzo nebsral Q,llwa:lmmsaw@!lzas&ﬁ@rg%ﬁc

5

7 RN Gl TR DV B i St e g,

8 Crsilickimggnésla 28liddheiredia Csi I%%iﬁiﬁwa”ﬁ}ic@]b%ﬂfli%e sHEBLRYSS as well
9

to crack the paraffin nol ecul €s i hto
mEPdENARY CoRAPgRtions esyaisas ailioa-@mina-thoea; slllm}aimima#wconla, '

F As. al 1 ead
10 Esiepeloti2ihahneh, ARETEEHhaonds ArSHS) ThEVaHughay be
11 L then ugmumlwmunﬁgaog@mg?g?ﬂn %ﬁgélaﬂhbus 9%&ﬁtétes or gels

12 m@&ﬁ"w' t her{a‘l%‘ ane "’tﬁiﬁ'c@ﬂfg%; E\Ie&tggiﬁlmurm clays which
13 EamBb coftbitelitn B UEDEOhoY 1655 bP< 1B Bhpdianite and

14 ¢ heolwpf:ammg'éwefseaﬂaymrsb@ ubédh iR @?{ Qﬂagelﬁ, ka@'dﬂg?ﬁéll?fmmed
eas wei ght, prefera east

15 87 PR FRbiss ot euiealuamnatiogs ol migiment pabhomisal maatbbcation.

16 50 percent by weight. -16 WD 2004/081145 _

PCT/ 1JS2004/ 005049 1 Al't hough batch pyrolysis
17 lémﬁ@rmlnguﬁhﬁkoermﬂmmdmr dydrajredting bpseatidh, hibre Zhan

h oper |ons oul d he used_ to car
18 (iR sty rufad ip T réaden i hadtiorant satalystivips can
19 omes@paxefed iﬁtcpfa%ﬁibleﬁukéa which the feed is first 4
preheated to a tenperature sufficient to vaporize nost

20 or all of the feed after 5, which the vapor is passed
rable option is to

bes. A desj

21 SNYeefinbdadions WSt Vel orymetted Bone Tyemeire b
22 egur@rainmetcf\&araw nesv 13 abbut 0€] ﬁf"’afd%ﬁtﬁ:tf1§@%?"* {viv), prefegably

Preferablé/} thermal cracking is conducted 5
23 froum ghet 95 atmamuta Slet vé"bea'eaettdmplte&sum genenady ranges
24 %?ﬁ’ aBBLPSOE HER G Shout 3500 psig (about 10.4 MPa to about 24.2 MPa,
25  preferably from about 1500 psig to about 5000 psig (about 3.5 MPa to about
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_‘f’_Hzl_m3 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).



9 coking in the reactor. Details of a typical steam
thermal craéking process may 10 be found in U. S,

: 4,042, 488, hereby |ncorporated by reference
worzﬂﬁﬁkﬁlggl entirety. Al though catalyst is gerp&w$z>904moso49

not used in carrying out the thernmal 12 cracking
operation, it is possible to conduct the operation in

1 a Tmlc@h hysliotseatingncontiitions Yﬂfyphrer aamdewangieflee;bnezal the

38 Bl bl o2t 0 Biase By aB3 4.5 460 Hipdrogen

3 t hﬁaﬁ;bbﬂir@&bm@l@@ﬁeé’tﬁr ﬂwmw Eﬁia bPefeﬁaHW RiriRdfent BBbut

the feed be 17 maintained i e va phase” duri ng
4 ¢ neDQpeiay R§oubRPAR peis. Hydreoeniesircy gon 18tesraradypically greate

5 01 eh e Sera s RIS T apd BoblS e
6 arEempertuies\e tharddutorobiligangs frbﬁ’li ﬁb?‘ﬁtem Qégie@isl b about

g%)éheref are_not desired
7 580 dedrecs Fu@koil 159 degtans € To sbosh AN dogeses @), me’éﬂtably
8 3aIBmY A 20 dRCfLE0 EHGNOR el | P3P Hetlront G by

9 Pr&étfﬁedegrbgs(l)he 23 cracking conversion will be at

10 | east 50 percent by weight and nost preferably 24 at
.I east 70 percent by wei ght. The optiml tenperature

11 6ﬁ§£tlrggg tdl%‘ﬁe Héedzcé, 4 RSaidt a:t_r}’ gtgglgﬁgrbeage%l the

crac Ing O rati on w var sone I'ng on
12 t meandadturing pgecessallhig fiveal tswm eoaimonlyroaitd bwdhbfﬂﬂshmg, is

13 1 86ded fo RS e LY sGbine o apppatnsa of the progw by
14 2$e&160ﬂ@rt?éderseof%t?3n'féﬂﬂg ! 6!%18&; ﬁ?ﬁgéﬂgﬁb&o%nﬂ%&%rﬁﬁvﬁé Gised in

t hat excessive m nus ons ar
15 gédhie dmomjsure,tthetterrp eNAstabdity refersetopthecstaisility afche Iubncat:ng

16§ BRTR N or e ihisbad Al wWhed Expared de ShLAGAS G atygen.
17 apehbilk§ae irdheutes sier( §Yr%llﬂ§ %ﬁf‘(ﬁéi‘c&e forth§, Mdllgas'ee{l?s floc or

t enper af ure rantgkﬁlfor the pyfolysis zone in ofder
18 nelaudinesst oiea gadwrcolarevepsiupmreéxposule boruttreviolet tight and

Fi.s.cC il | . depend upon.the endpoj ot _o

19 TR RBnisTaBsHrOR AmacoitehbedRosbod6und 1 Dk PR

20 gNﬂer 3852t 20y MdaET3 46T, @é@%aﬂ#@’&?hmb@@ tﬁ\ééﬁ‘ﬁl‘ipdrﬁﬁes is an
tenperature 2 required to achi evé naxi num conversi on.

21 paleynativg figal preness skepi ne 3 experinentation may be

9o hecessary to identify the optinmal cracking conditions

4 for a specific feed. The pyrolysis zone usually w |

- 23 eThenawabCesckings 5 mai nt ai ned between about 0 _
at nospheres and about 5 atnospheres, with 6 pressures

24 in the range of from about O to about 2 generally

C b r tho i residence ti :
25 Th%\‘ﬁnéﬂ c?éa{nﬁiﬂlay alérl: k@tﬂﬂﬁpg%g}cg B}%ﬁhe\})ﬁw nsmolecu[ms into

26 dependioigcualar Wblgﬁt ©mﬂffs&h wrderad dlefiresaticie the FiséRer-Tropsch

. p(\{r%eysn fc, zone, a/

27 ondensate. As already noted alt Fischer-Tropsch syncrude as tmtlally

-

28  recovered from the Fisgher-Tropsch synthesis will contain olefins. By thermal
29  cracking the paraffin moleeules present in the condensate fraction the amount
30 of olefins present may be significantly increased. Following the thermal
31 cracking operation the condensate fraction should have an olefi inicity of at
32 least 20 percent by weight, preferably at least 40 percent by welght and most
33  preferably at least 50 percent by weight.
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9 residence times are generally in the range of from
about 1.5 seconds to about 10 500 seconds; with the

Wo%&lm%iﬂ d range bei ng between about 5 second

© X N o n A ow h) =%
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about 300 seconds. 12 13 O igonerization iC?‘@gmo&}]{)osow

Dependi ng upon how the Fischer-Tropsch synthesis is
c%rl ed out, the 16, Fischer-Tropsch condensate wl|
lthgqugh hatoh pyrolyrisiractors, suel aagmplnyddi;raﬁidaye@nokmg orin

OS5 RN 38, Ko M EibelER,cenoray o

oI (m‘ntlnsobs/ﬂdwhhmughldmara%n & predsted @t wWhichtthe feé'c? is first

condEnsat al so be olefin enriched through
cridER? dgﬂ %WP@@*UE‘? pyuidiciend o wgporizenwost or all of the feed after

. th@l‘? H*?é*féﬁ‘tﬁ [an%&cftr.?@&@ﬁé&lﬂbé oP X l{bte @.en&%nép?(% ﬁgﬁ@n isto

In one enbo he presen
oltéeﬁfkmenyrwnmemg ngmaporized hydrocdbarsoghicetodentering the tubes in

ol Gisksifiabe; Rierépb }e,ff'&%?ttbefréq%g;a%%&%cmucw in the
et m‘ﬁﬁéﬂ I
back%vone c]:IfS!%eﬁg ol i ggérrt\e,rgg a\;%m#bsa él sp %B%['}’&ﬁ%w ress
atcoking indiamraactdr. B’Etarlﬁl csftwtyprcaadwam thlmnia;ﬂ erédkquﬁdﬂprocess may
oS BAE I O3 Ratg Gt b2, 44” netpyncompprated bysforence in it
oehreAlgRlugR rd:afé!yéi'l@bbﬂéremgb o@@lg?d Y\?l:iarrf{ﬂg%}ﬁﬁe ermal

thellterature and er o
Eekingeapesation iids nassible Beeondunt thexapglationih 8. fllRdized tbed in

ana%sé*fa%éz@%qdﬁaé%‘éf 4ttt it pariicles, such as

chimtilzedrprigses ongokde enpl oyed, with the fixed
catal yst bed 32 reactor being used conmercially.

More. recently, performng the 33 ollgomerlzatlonln

PP MR eTE Eo RRochRNaBL A0S Preteiatlefuptharosd be

vma;ntamted \retheavahdr iphiage uainl the'rR&dhg Bgeﬁsﬁbﬁ'%%?ﬁﬁﬁze the

t he reac}&nts is efficient and the separation o

c%(PQP%Q” prefiing diqid phgsmeraciing suls dulthe ﬁ)rnrsatlon of

e TR ——
tmqnamcm an@,sthémfomaere/hﬁgd@slted I iepyrepstd Eéhé”tﬁe cracklng

bet gsgoutd 32 degrees F (0 degrees C) and 7
'é’&? Qu ?Q?‘Sffé'@@? ipprayjde Glcrﬁﬂklrtg)nm\terem of greater

ek o BaREnt ) oy b oot ey ARy, o
arragjong comairsion witk betdtdeastB0 frercent bywelghtaimd mektbreferably
mﬂeast % percenq by weigh%r The optimal temperature and other conditions in
the pyrolysis zone for the cracking operation will vary somewhat depending on
the feed. In general, the temperature must be high enough to maintain the
feed in the vapor phase but not so high that the feed is overcracked, i.e., the
tgmperature and conditions should not be so severe that excessive C4 minus
Hydrocarbons are generated. The temperature in the pyrolysis zone normally
will be maintained at a temperature of between ‘about 950 degrees F
(510 degrees C) and about 1600 degrees F (870 degrees C). The optimal
temperature range for the pyrolysis zone in order to maximize the production
of olefins from the Fischer~Tropsch wax will depend upon the endpoint of the
A7-



9 exanple, zeolites, clays, resins, BF3 conplexes, HF,
H2SO4, AICI3;3ionic 10 liquids (preferably ionic

i qui ds_containing a Bronsted or Lewis acidic 11
wogisha
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it or a conbination of Bronsted and L&KTAUSIq4/P05049
conmponents), 12 transition netal -based catal ysts (such
as /S 2), superacids, and the like. In 13

added. largeneoal; thel kigheotHegcarbbhzainiisst, tht isgiet the temperature
anonetalljic 14 or transition

i ncl udi certain or [ .

naegireq’ ?‘baﬂ@?\'%ﬁ URLERMNAIBIONAGCodinghy sorae sputins,

i ; ' : i stilylati -

 SXpRAimeMAT Bey bt FRRRSERCT, idohhy e dhlild cficky cdrtions

prfevaspecifinfesd. Abevayrolysis Zihd usualiyonitl enspldy iphesdiees

oI bt s At 0 Bimarictins and BPPIhS FUOSPhETpSaWith

o It rafly 1 RO aboafd 1 buCaEhEhafl e ferred.

t dthougl the ghtime! risidendedtinroe fof Hue ivardractiontin dse readiohwill vary
iddl e distillat f 24 hot t ti .

AP B Bore e B M Bhr 55, e

degsigascdtihes afd gaheidily 18 e ;égﬂ& '
degrees C tos_abogt 400yollegr] egcg{%&fﬁ%& hi S%ngeconds fo about
t 5&9 seaends Withiherprefarred kingg béing thetWgel abaubbseconys and

t 7.l eading to fouling of the equipnent,
a%ﬁ&gﬁ;&(ﬁt@%?&%sel ds of the heavier cuts. 28 Vacuum
distillation is typically used to separate the higher
boiling material, 29 such as the |ubricating base oil
f Qligomerdzation 31 As used in this disclosure, the term
"distillate fraction” or "distillate" refers to a 32
side stream product recovered either from an

aDependiagiupchrtiov tNRischBr-3RoehWiRtMSsiE [OMrficH ;&ﬁﬁ'%ﬁb

{:/%J ug& fs opBosed to the "bottom fraction" which -19
SS0Riz/ tPEEa sopdensateowl] coptia yarying epassdsmotolefies. In

BT, B SATECh e ighReh Rk &g VI BAGLaRE sOFRCIbdRqls which
"imay bhemeadidy sonvertddinies oldfing bylisHyarations Ay é!ﬁééc]y‘ﬁot@ﬁgthe

ock derived fromthe oligonerization o

crastiensals éyiaeq BE olefim annheekbrotiiop stacking apaeatios, either
oL B8 PSR Do TR Al A8 s i o
rerobodimentt of tree present invention these olefins may be oligomerized to
produce a Fischer-Tropsch derived bright stock. During oligomerization the
lighter olefins are not only converted into heavier molecules, but the carbon
backbone of the oligomers will also display branching at the points of
molecular addition. Due to the introduction of branching into the molecule; the
pour point of the products is reduced.

The oligomerization of olefins has been well reported in the literature, and a
number of commercial processes are available. See, for example, U.S. Patent
Nos. 4,417,088; 4,434,308; 4,827,064; 4,827,073; and 4,990,709. Various
types of reactor configurations may be employed, with the fixed catalyst bed
reactor being used commercially. More recently, performing the
oligomerization in an ionic liquid media has been proposed, since these
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9 invention represents a distillate fraction of the
Fi scher- Tropsch' derived 10 product as defiiied above.

wo@bcﬁﬂ?dsﬂ@te fractions used in carrying out thECT/US2004/005049
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W oW oW oW NN N NN ' :
.ww-xocomwm‘mﬁgﬁﬁg$§:3agasjz

invention 11 and the Fischer-Tropsch derive

| ubricating base oil blends of the invention 12 may be
char acterized by their true boiling point (TBP) and by
t H&tlygisiare ygry a@meaﬁgé the sontashbetveerfthe Maiypwm)m

¢
o rabPlafiie Ao g 1R SRR S ottt Fomdbe
f rdigbimenizatien pﬂtﬁumﬁlféélﬂtd@yd JBfe 6!I'Hc9ﬁ§ﬁ£ﬁfoﬁﬂ@éct1%n vlvgl

accordlc{;%fto ASTM D- 6352 or its 16 equi val ent
APEPYRICEYer 5t Wisle ianos ot cpediionsi Tyrie t&rrmﬁrawm fofr carying out

' @N@Pééd?iﬁn'a? ‘Heﬁﬁé’%ﬁ EMoutTé?dégre%gﬁ* gcé)g%éle 5 'cgapglgt

must have a Kinemar! e vl stos!
b 800| desee2D (425 derasst C)itOthéf)cdmﬂt” 6rS lr@lud@é %Face velocity

pref erabl v, en about 2.1 and 2.8 cSt 21 a
éfameéi" 3 gﬁg; Y apresaraiiom BeewHeR peie Catzlystafut the

2
2olgeitonoiof Bal 8 HRTal, anfdoff AR sy as fo
| example, zﬁgl:tbasdapsslresmE BFedonipterels, HIFE H.B®NAIOR, |bﬁ|c

NBATHS Wbl ik oGR aRS i Bramed or Lowts oo **
eEOMPSAGE drk WEInBIHatiBR ﬁl‘énsteazan@\.éi@ 2’%}& mﬁ@p@’gs&s)

the oil is heated at 25 degrees

(@awtrwmetald)%r?&mﬁamlgbtsl (euclatasﬁme}zb ﬁu;ﬁar@;nﬂ@%nd the like. In
ich a st ant ow of _air

U oraRCH R RLT =B 0F SatlRs iudion sesiein organometalic

coniyamiat e oﬁ@nzﬁﬁéﬁb‘é@l H{%g‘}r%rj ! d

one whi ch correl gt es 31 wel 95%9 é@@%ﬁé@fg@n

URXample, Ziramesegeayi metri c anal yzer test (TGA) 32 by

ASTM D- 6375. TGA Noack volatility is used throughout

this disclosure 33 unless otherw se stated. As al ready

rBiséiflatibave, the first distillate fraction of -20 WO

2004/ 081145 PCTI US2004/ 005049 | the invention while
having a viscosity below 3 cSt at 100 degrees C

HEsseetain, o HeSbehi Huion SBBled Parils bua Sasvorions
festctiohs uaetdlm theept‘ode% of that rﬁﬁerﬁlﬂ)ﬁ iﬁq;éi‘le!f'&l rﬂﬁ'c%ed By either
his makes it possible to bIen he

viscosi
AUOFRN ’f@/P ?4 Yaguug distilfiatigneosby g gombinatieon of aﬂnrm&p@herand

[ n d still neet
eeaonl SRR AT BIEIRG BB b Reatape e
dightter Wistiflatel fsactivnssudtcas hapfithatantheidinb desalfds2 6ol
bottoms fraction having an initial boiling point above about 700 degrees F to

* about 750 degrees F (about 370 degrees C to about 400 degrees 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 lubricating base oil fractions.

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

side stream product recovered either from an atmospheric fractionation

column or from a vacuum column as opposed to the “bottom fraction” which
~19-



9 10 The Fischer-Tropsch derived bottons fraction
represents a=high viscosity high 11 boili ng+fraction.

WOEX‘PJ/{%@HSV' the bottomfraction will have a ké, 2'0(%/005049
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viscoSity of 12 at least 9 cSt at 100 degre
Fi scher-Tropsch derived bottons other than 13 bright
stock will usually have a kinematic viscosity between
apgbtesgntegihediegiduaiihigheuboiliog &sctian ragiveted froasth@ bottom of

Wi j .Gy VI [ { hetween, about 5 10 cSt
aihe Bl ERGRGTRE ik B BOGRE 8B fhsines bigsrbotioms
wiftdctions bad bright StocRdefivee fiepm thedbliddrghioh sisihsBresent in
agd #sﬁlégll will be solid at room 17 tenperature. In

o fl efﬂ%ﬁ?mmeﬁ%@erti es prior to being bl ended
with the 18 distillate fraction, it my be

advant ageous to further process the bottom 19

f et Distiillake Fractiorp! e, the bottom fracti on nmay be
hydrotreated to saturate the 20 double bonds and

remove any inpurities, such as any oxygenates, that

: . T j. |

[ The s RaBRSTbecd RFpRPELPIT LORGMRRIR offpiductSs the

2mventiorirepriesentBragistifatddrdction df the Fischepdyopath detived
y bottom

PPERRicERe Abatod Abiver Vbl rachana uspd sh emryrgguihe invention

PhAdthe ?&chemv@ﬂsch%i&%dﬁ%ﬁﬁﬁg[%[es'eg&iﬂ%ﬁ s Y B #¥8ntion

usual | y does not” conprise a roportion
hawaybepeharactesized byrthgir reiedwsiiingpbdiat {TBP) andbg thsir boiling

| e f .28 of the brigh h h th
R A b8 ot o s ks totoc
Fothieheise [TBPSAY BOIHEG Iﬁ?geedisﬂ%ﬁt%ﬁg g‘?@?.ﬁn@s‘@r‘? dﬁ%‘kﬁign are

Fi scher-Tropsch 30 condensate w

oriegswiad bygas shimathgraphytacesrding po &SI D-8352 ardfer

' I has al ready been di scussed. Typically; the

r@%@\z@gﬁﬁg of 32 Fischer-Tropsch derived materials to.

yield bright stock will include dewaxing, 33

%dr.qfi ni shing, and fractionation. As already noted,
setieal preppréeaf thei djstiliate fractiemsolihedstantion is viscosity. The

e B ol ndv? Bt B e Lo Gregfer but less.
ftham3adBiuit 108 degireéd Calbasre pteictbly HeiwBBn 288UELSt ind 8% oSt
0. 3 Lubricating Base G|l Blends 5 6

degree
.@Ig'ﬁodgi‘grﬂgs fagaddnost pieterglydeiiveen mbost 22 and2vi ¢St at

_ ai:OOV&eé%’Bé%t% greater than 7 3 cSt at 100 degrees C, a .

pour jel ow 20 degrees C, preferably below 8 0
degrees C, and a VI of greater than 70, preferably

%{n%%%grrcrgtﬂ:gpp%%er@s of the distillate fractions and the lubricating base oil
products of the invention is volatility which is expressed as Noack volatility,
Noack volatility is defined as the mass of oil, expressed in weight percent,
which is lost when the oil is heated at 250 degrees C and 20 mmHg
{2.67 kPa; 26.7 mbar) below atmospheric in a test crucible through which a
constant flow of air is drawn for 60 minutes (ASTM D-5800). A more
convenient method for calculating Noack volatility and one which correlates
well with ASTM D-5800 is by using a thermo gravimetric analyzer test (TGA)
by ASTM D-6375. TGA Noack volatility is used throughout this disclosure
unless otherwise stated. As already noted above, the first distillate fraction of
20



9 expl ained below and illustrated in the exanples, the
| ubricating base oil 10. blends prepared according to

wolbey@Rinagess of the present invention neet th §§m§ﬂ“4,005049
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criteria. In addition, the lubricating base oils
the invention display a unique 12 conbi nation of
coul d not have been predicted froma

P48 Fiyention shiigiavia & rgosty bRl St 66 Hegross G displays a

| @nv‘% PG Rower FOR NGRS VISRt LRId 6 Bopdigd Wifen,
dmmparad & m)mmonatlﬁeiwhleam-mawemdilemmds hatnhgtaheomparable

) 08g B Mk uteasiiaite bient Biedap sty fistclstige
U@ casn w:ﬂhtthé'h‘i“éﬁér%c%ﬁ? sebbnd distilidie fH&ﬁbp%H S .‘H?é?the

oils within the scope o he 1 nvention gene
h¥olatiity specifications for the hdmbase bit end dine fibished :Bubmﬂant
about 10 cSt at 100 degrees C. .20 Cenerally the

| ubricating base oil will be bl ended to a pre-sel ected

t ThedBottdmsVFisefisht Y Which .is suitable for preparing
a finished Tubricant intended for a 22 particular

application. Qobviously.the proportions -of the various

di the blend will . .

OB A T B MRS B0 b iddosty i
vbeiing iftaytiom deugbmecmmﬂ ffeRE6n Will hB-I/@ adqnérrhsu@m%bsuty of

rati o of each of t 25 fractions in the final

b@"e'ﬁasw cbt geHihdegieesie figeher-Tiopsok dBl;N@d bettotns other than
f t d f

bt shicic 6 gy Reve AHTEMAESREDhY BEBideRcaRl § o5t and
pammza €5t AU disyreéo C, vt kihemdtic ngi@ttg |df'b\étw€é’h' Bbout
p 28 and_the Like.

ﬁb)Ft%EﬁW HEOB&&%C‘%T peinghrgtermg. dive tmt@lmrﬁgtm wﬂh@ontam a

P ) "

T oy

dethrg2atialn oiderdStimproddRs gegrerties rionid eil@blidiiekwith the
33 45 wei ght percent.

il fiabidh &l Ty bectangrans el pofasets botiom
SRR P o e R TR et BERDAKRIRAT 1 sopurevo ho

alogible boadkand remove apy iRpyrites,asuch Immrqb@qlgeh&tw ithat may

eér%é%mf T Bt e ek a8 bl e e co

i@, base oil 4 bl end Is intended for use in
forrrul ating a crankcase lubricating oil, the Noack 5
voI atlllty preferably will be |less than about 30.

e BEaRRTERbn e il bt Ronk Biayabe breHagsd iy dgy defining
ﬁﬁ@w’éxﬁ%ﬁbhﬁf?b&ncﬁﬂ%céﬁéréé‘ﬂi%ﬂgm Ta%&ﬁ%éﬁﬂ&ig%ﬂﬁ plant.

etrol eum derived |ubricatin base ol
ﬁﬂ"]{ﬁ\f% i $150% IhﬁslﬁlS@h@”—Tmpsahwosmdp usuallp doessiat Icoatpeise a

14r86'dr8Bortion of heavy products, it may be desirable to prepare at least part

of the bright stock through the oligomerization of the olefins present in the .

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

condensate with olefins and the oligomerization of the olefins to produce

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

Fischer-Tropsch derived materials to yield bright stock will include dewaxing,

hydrofinishing, and fractionation. As already noted, Fischer-Tropsch bright
2%



9 The use of a conparabl e petrol eum derived base oi

in a lubricating base oil 10 blend would result in an
unacceptably hi gh Noack volatility. Generally, the 11
vi scosity index (V1) of the Fischer-Tropsch derdved - -

woO to0ogieqt i ng base oil blend 12 will be betme%l?lfk,)& {mmosow

10 .

11
12
13
14
15
16

17

18
19
.20
21

23

.24

25
26
27
28

29

- 30
21
32
33

1
2
3
4
5.
6
7
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130 and about 185. VI is an expression of the e

of 13 tenperature on viscosity, and it is surprising
blend 14 prepared using a

bri catl n 0i |
?ék ? l'l] ﬁEP%{ g“dlﬂ hpvisg  dneroatimviscosity withirbthe range

ikﬂm' |
Tavoraste Vi oo dr?é’?‘é‘é“?‘éﬁ&?’gﬁeéﬁegf Rl 0 v .

surpr|S|ng that the blends of the |nvent|on often 17
.e., the VI of the lubricating .

than 18 woul d be expected

‘ - " u S
froman aver agi ng of VI of the light distillate _
{

@g{qg@on with _19 that of the heavy fraction. Since

HogrPape eits aee geaerallyanateriaiohaviagen 2Rcoyiby gradtsr than
I ul fur content of

FRES M0 doge8 A bOUE poin Balelfe 20 iy f??SEeur%f@ga@imlow

Sodegress hrandGovy engieitat than mrpﬁéﬁéiabg%é ﬂ% ﬂ?%

progcess | ubricating base oils wll
| %Wﬁcgﬂ%lpwsanq ustrated Meﬁxmas,l tyzel labﬂmtmgsbaée oﬂ

bl ends- wi

EQQ\QJS RBhared acﬁ%n{hﬁg hﬁﬁ%ﬁ%é’ asstgfe grp(ﬂeﬁ?n lggeﬂiiglé meet these

the scope of t

paieriantn additien dhetiublicdtiranbade o ' i
ég,g,g,ut 9?27 gz de Habk elzlﬂ@ﬁb e Casl bf—‘ﬂﬁat m@éﬁﬁgﬁ A3y 5 unique
figtion ‘éﬁ vhigh co '@%hhai@ b@@e poedllcteZBfrbmemde\new

8 thle ﬂ]ﬂit%r@n%[étmg {g?%ot@%drﬂgggtlﬁﬁ%iz%ﬁ\% %bgé?h %tglfials

bet ween abou

B@anem@ndelgesemvmegegjfa?@h%gvg@f th@lig fﬁQhﬁm@:te fraction
(0] e rees
RAichDerpBleiiedSiBT i Reantiagien edbrasuitio n teghesd having

- Eyiscesity whhas Wilhs scbos b@lrﬁﬁ@é?@? d@%&‘?{llﬁf&?gaﬂggz balé ol

bl end boils within the glon
percent boiling. p0| nt, plus 33 or mnus 30 degrees F

' L@c&h@@%@%ﬁ%g&\p ﬁ}gbm o n%g&%g:%ﬁgggéag\llﬂ?;;E;Ingpalgffhave a

Kindmatiavisogsibasstwe t r
Cgé}?ﬁr}l I‘DI( cant | ly br oaéégrsa%%tnﬁ?ﬂﬁs%‘g%gi H@;bg:ﬁvag(}qooqegrees C.
aliy fnlubricaling base of wihbe biehded The m@l-éeléateﬂat@g@t

21 AR s Ll

|
pf“:fi‘gﬁfl aﬁ:&ﬁicdﬁ@i @5\’@813"'(“3??25%&?&?@' Y’Iﬁﬁﬁ distillate and

hegyy ffﬁﬁt"?f&%tgéfhbéﬂm mu? heed ttp becmﬂﬂst@ddo&n@ét tfs dedired:

fé}gbt %lgg?éi&p gttg? dftgx%?fr@ﬁ#@e&?é&q%r ?I@fe)féﬁ.‘é rgt?cl)J of Bach of the
fractionsint thedinehBRen@f Willdgend on the exact viscosity of each fraction

and the target viscosity desired for the lubricating base oil, as well as other

desired properties such as, for example, V1, volatthty pour point, cloud point ) )
and the like. = - : ‘

The lubricating base oil formed by the blending of the distillate fraction and the
heavy fraction is characterized as having a viscosity between about 3 and
about 10 ¢St at 100 degrees C and a TGA Noack volatility of less than about

45 weight percent. Generally, the lubricating base oil will have a viscosity ~

. 22_



9 begin to flow under carefully controlled conditions.
In this disclosure, where 10 pour point is given,

wowdh£®I 1St at ed otherwi se, it has been deterni :%?g‘(lfﬁé&(}a}oosow
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W W W N NN NN A o '
.c.om-socomﬂmmﬁﬁﬁ§33§33a§a§38

standard anal ytical nmethod ASTM D-5950. Lubr

base oils prepared 12 . according to the present
13

i nvention ha 3 xcel | ent pour points which are
c PSR abol 4638 ndabout BirStss J00siagtees Snand adibrakrvolatiity
[ 1. j i ' [ ek .

C s a1z QST el 65Oy B9 Rk Skt i o
g _rQI@ﬁtai_j rﬁhafhlebbluﬁ Yhweighb gterdmﬂ.el—lbwem@ irthe Eﬁﬂi({aﬁng base oi

[ ol nt u I.e., the clou -
o e PieigdipE e In oraRlef noiarabi e hibvieatie ailthe Noack

o . . ; Ly

B o Lz Ss fet! Ao Phucldh® pLutf. Yl of the
cddeaheridopsaudensichiubricatingabasembll plemes ¥ the invention are
o GBERIaER S k€ Gigpyraiie b0 SyaTtiRaBEb RIS deidied lubricating
blbasdDilsiHiclkh & sukprisifg ghh Helbw ﬁ%@o%tﬂqﬁlrxéf ﬁi}stiﬁéﬁ% fr&tion.

tg_ 21 extrenely | ow aronatics an
n g'ﬁtqw 3 eQmpaiable pelsplesnodetdd-basdeil ia dyisidating base oil

< Plonefoutl ¥R A8 RESetan nidh Rogef YrlEbya Benerally, the
| viscositt index fahof the Ft@bﬁéﬁlsvrop%%h_d@ivﬁdﬁggﬁéétir@flgéﬁ &Y blend

of _Lubgi cating base oils and finishe ricart
i Wilbhe batwesn abeut §38 and abewntsis. M iz agiexpressien othe effect of

ARG B ALl 28 Ak SRt STt odPRY ST brenc
cpeapered using a bastBoirhasing edvibyo AT NIES2nas c8t et

t rature be en -10 and 29 35 degrees C. Engine
o?ﬁiﬁ’ 38@@% Qéﬂf‘#‘ g%hﬂ@%@l‘,lzesl@ seciva faverableVheba moked.

3 idtishp iffi ' Lti-gr engi ne

creNiolsly; 1S vt Thott S Ykt Y Wit 6B dngirie offen

tiealizeaddtpremitrnei.e.otid ¢ efthiergbsidatingaatie ¢i0BIehd is higher than
osity should be | ess than 7000 cP a%

a a]r nt 32.visc L | A
YOIk eeiseed FampnusTaging of Vi oithedighbdistibaterfation with

: I .- re C.
Yoy SEER R S B8 v
rpicallyverydowrigitotal silfur; theatotad sulfopdontenesthequbridatihg base

N O A e
e s ase (e R el HBGCy rPut hRBRP oy o

devels, yiitapxegss| 6f @900q@mn. As noted above, 9
finished lubricants nust neet the specifications for

their intended application ‘
Lubricating base oil blends within the scope of the invention will generally

have a boiling range distribution of at least 450 degrees F (about

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

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

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

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

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

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

or minus 30 degrees F (16.7 degrees C). The boiling range distribution of the
23



10 as defined by the concerned governing organization.
Lubri cati ngébase oils of 11 the presenti nvention

Woﬁﬂﬁﬁ been found to be suitable for fornulatin
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/3 12 1 ubricants intended for many of AUIEER004/005049
applications. For exanple, lubricating 13 base oils
of the present invention nay be utilized in
f dubicatingdreset ailsnafahe ifveBAionk36 GigrificemtRdader than those

i fi f I d
o Peienblor SRy eionallibncatinabage o, Somboiodrangs ok
c r@?&éﬁﬁ&éﬂy‘ cﬁer%&t}%HPanblﬁ?j BERE SR tggfchY HitP Aot dddd about

only Fischer-Tropsc cating b I's” prepare
172 reend &abouh&&)degmas Chuem:saﬂrsclmsurewdmn teﬁemng to

TR B8 bt 455 bpfioorAags Bruvaeh the 8 Berdent and
Fu%c;bmefwmm@psiﬁfs %Q«%éﬂ@ﬁ-@@ﬁ@dﬁg base oi | be
bl ended with a conventional 20 petrol eum derived

| ubr| catl ng base oil, such as a conventional neutral

speC| t?sfl g%rte%%%&’ﬁ? Ay W Olﬂlsﬁtpgg% ﬁ'? I(f{enlgggcz‘atmg base oif will
C(bl@\gﬁﬂbl ﬂimlhnd@le@éréﬁil!y @b‘ﬁ%lléd %n@h@HE’ Ih'thf%a(ﬁ&élﬁbbre where

wil | rise from about to about9
p@Pééﬁ@l fs givien,| mﬂes&%tatetbow@gmseu it Hasdmen deteamined by

ELeeR? alal et ASEMBee L BfRitr b8 o Bropared

St hecmrd!rgltbl the preseriténvesition! ﬁa\feoé)méﬂéhﬁp&ﬂ%mﬂtrsa\ﬂﬁ'ch?a@e

ine oils, such as SAE 20 or SAE 30 are
gmpﬁpahlg eg evan hﬁlﬂy‘l e paur pointst ohaeewed)fqrd:omentaomaiw

SR T bR o it e bletgsisab i Binpihg Aictiate
t freciuon/am bnghrwcxb Ravs eech@bsePrddPiodibphg o ¢i8i8 fp%t
| ubri cants mﬁ= ng the specifications for automatic

t PEHAIHTs d 8o ke L@lspmtr\tuaS!mmﬁqzam lawer L@I’QW@H@eEaVGHhGGH

f e e T A T —

I makmgalp the tlend. loidonu® opess the)ﬂeuafpoiﬂtewlll awmlzom may
sed a .2 hlendin onent with

o§|gg|f‘ s y i@%’&ﬁ‘@"%‘ f ol Pof gg@qa,rnggpeme Freterably the

| &1864 pBlnt 89 sh Bleﬂﬁﬁ willBe qg éiézﬁ'ge?& & !Bgﬁrﬁégl@g due fo the

conponent with synthetic 4 suc

' (%meiydﬂw aramnatics apd h}tdtl-nngaiab!'ﬁham!ev@)s ofblends of

e T 08oEh 501 B Bood haao piscbetigadatib stibitty far
m)@@@ag e cﬁfcohb@ﬁtﬁ)r%ﬂ ric Qﬁ%ﬁaﬁélﬁrblgﬁ%’“h derived

base 7 oils may be co |ne i'soneriZed petrol eum

. wax. They may al so be used 8 as workover fluids,

PR L profsY o ithieBling ek o Sk iished lupskmnisinighed for
Rve lﬁmh@blié @ﬁy n@%ﬂsb@ nﬁ@eﬁo‘ﬂlr by GofRetdn étHUiﬁfbr"(@CS)

release a drill pipe gorre stu
appasent viscogiy uvru@h c@;pelat@ mth tows templrattire trankmg It is

THOSARLY By RS TR BESY & 1 Lok Pek}lrwpg atirabetween -10 and -

35 degrees C. Engine oil specifications, e.g., SAE J300, include maximum
fimits for CCS Viscosity for multi-grade engine oils. For a finished lubricant
within the scope of the invention the cold-cranking simulator (CCS) apparent
viscosity should be less than 7000 ¢P at -25 degrees C and preferably of

24-



12 additives i-n downhol e applications. Additionally,
Fi scher-Tropséh derived 13 lubricating base oils may

wobBG4uwsedsin drilling fluid fornul ations \/\,'nerel,iI:%,USZ{mm05049
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shal e-swelling inhibition is inportant, such &s
described in U S. Patent 15 No. 4,941,981. 16 17

Addi tJ ves i ch be bl ended with the |ubricating
bgésjgé}do‘ﬁ Of &SPt 4% Hedrors ¢ itrfherebrigams is intended foruse as a
CafBRISiraioRnbie SIPR éﬂ“&ﬁt%n’f%il%helfdif%' ntended to

i nprove 19 Certain properties o e finished
| ubricant. Typical additives include, for 20 exanple,

ant.| - itiyves, detergents, dispersants,
agihgﬁﬁggkgéﬁ&%ggﬁ poi nt 21 depressants, Vi
i mprovers, friction nodifiers, denulsifiers,
antifoam ng 22 agents, corrosion inhibitors; sea

Wnished) Wbrisantsrgenanally ¢amprige Rdubitingbaseasiband at least

s
S T O T
basgineis| axlesMralemibbiahs! &&d intfustrid iaﬁBﬁé’atIdﬁ%{ b‘éﬁbltt%cfs‘ ﬁﬁove,

tge, Beafjssary pour point, kinematic Viscosi
28NisEATUbricRBts st Mept Breopreciicationsfpr theiriptented application

1 s P e -
| 8 BB ne o XS W) EBeataro ol o
t theapresentivaftionchals beer fitid toeeNieble ¥ fombiBing finished

eml | ent. properties of the 29 Fischer-Tropsch dertve
| WoFreRts %‘%neﬁg &ignagy of thase applisations Farexemple; lubrieating

3 i e \A i . petrol eum,deriyved
pazss'Bl ARKprE e AIRRARY MR8 ) R RLAEHS 16 Theet
sPALi J300atine 200 b spebiichiionsiord OWDOL, et 1 5TDRX YaaitiYrade
addi kel vesIan 32 f_Pr ﬁtl ati Eg finished lubricants.is )
WIPNRERREUHRASEING ¢ls: Adthopga sema eulihgrags ¢rankease/ils meeting
/ i, tehl ility of
o L TAaRT 8 P PRRAST nsth e 4R diSbRbare
eagsiosdingito the preskeotindention s ordsceoyneyt the dpdicifications for

L3l S0 S rc AMEERR, 1ingy Pomteh g e
rfq*sch&rm@p@@w s&'gﬁécgwgggénm bfiké 8l bR e fikd ARh SR Mional

the invention.
medrieuntdepvedh lubiricating fasefailastucivas a(desiegtiohsichdutal Rou pl

Al e i L ERRE S5SetBte e e prosent he
conventional neutral Group | or Group i base oil will comprise from about

40 to about 90 weight percent of the lubricating base oil blend, more
preferably from about 40 to about 70 weight percent. Also Fischer-Tropsch
derived lubricating oils of the invention may be used to formulate mono-grade
‘engine oils, such as SAE 20 or SAE 30, which are heavily used in many paris
of the world where low temperature performance is not critical. In addition,
Fischer-Tropsch derived lubricating base oils of the inventi;)n may bé usgd to -
formulate finished lubricants meeting the specifications for automatic
transmission fluids, NLGI Mark GC and LB greases, and 1SO Viscosity
Grade 22, 32, and 46 industrial oils.



13 100 degrees C were recovered froma Fi scher-Tropsch
syncrude prepared 14 using a cobalt-based catal yst. .

fraction was anal yzed and their properties 15 ,
WO\%@E‘QOSé{)‘%par ed to two conmercial ly avail abl e PCT/US2004/005049
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conventional petroleumderived 16 oils (Nexbase 3020
and Pennzoil 75HC) having viscosities wthin the sane
1 7Theelbrigatingabae oilcomppaitions of thxeinveation keayaiep ®elises as a

S o o e o
( dibnicatingbateIB rhaPbe udeBd® o %%nglyi:f ggﬂnbé?éﬂgg%h %}\é‘l}t}leﬁc

123 125 96 80 24 Pour Poi nt,
NORER Qilit SUch ag esters gnienos §i-1 dBeer] po®l-2@ndtarsiatit] be

. 2| h_the, vi it t 100 degrees C of
¢ RevRsReE, bIREek IS0tk 300 Artiedtere naoNs s visoosiy
C anplaristisity inddxXnepeftiestdiehodd ol TR ISERS-TRIPsER %ﬁ@ed base
VI .is surprisingly high, which results in a nmch
| ke may s ﬁ@mbiﬁ%dy wigh Ispreenizad petsdedin wax.-They By 250 be used
' -T h,bottom f.ractjon, .
aeS ko tor s bt MG AR eghon LS. and in other
Foi €iblel arid welislerdying: : ' b
cgt al. s?. ,"In!ﬁe bot ?igrgnap@ggﬁv%ﬁggggf %&%%%eﬂ’ ba bR as

pERPRg dbidsgodelease v dilbpipeovhich dastissomesiuck, or they can be
h t] £ FT-14 2 ..
rpeatd ft pdsE S B B le ofesihd o ndhiBbReBiybroatios

Satllitiees int gowmtsishs apiligatioh@. AGdRienelly,FiséherTropsch d8rived
Fi scher - Tropsch deri ved

le 3, 9 10 Two different F [ ]
F@EF‘B@%Q H@S%Q&e"ﬁw beypgstin didlirg fluid formulations where
shale-swelling inhibition is important, such as described in U.S. Patent

No. 4,941,981.

Additives which may be blended with the lubricating base oil to form the
finished lubricant composition include those which are intended to improve
certain properties of the finished lubricant. Typical additivés include, for
example, anti-wear additives, detergents, dispersants, antioxidants, pour point
| depressants, Vi improvérs, friction modifiers, demulsifiers, antifoaming
agents, corrosion inhibitors; éeal swell agents, and the like. Other
hydrocarbons, such as those described in U.S. Patent Nos. 5,096,883 and
5,189,012, may be blended with the lubricating base oil provided that the
finished lubricant has the necessary pour point, kinematic viscosity, flash
“point, and toxicity properties. Typically, the total amounf of additives in the
finished lubricant will fall within the range of from about 1 to about

30 weight percent. However due 1o the excellent properties of the
Fischer-Tropsch derived lubricating base oils of the invention, less additives
than.required with conventional petroleum derived base oils may be required
fo meet the specifications for the finished lubricant. The use of additives in
formulating finished lubricants is well documented in the literature and well
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11 prepared by bl ending different proportions of the
FT-2.4 fromexanple | and 12 FT-14 fromexanple 2.

ortions of FT-2.4 and FT-14 in each kl,l 2 Sososs
wo'lﬁg&gﬁ:gﬂmﬁ in Table 1 below 14 15 Table 1 W &ﬁﬁ%@gp
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W % FT-14 | Lubricating Base G| A 60f Lubri Cﬁt [ fngt .
Base .O.| B 6p 16 17 The properties for each o e

| u%&ﬁ"[?aﬂ"? ﬁ&ﬁﬁégémaﬁ prifp iyibieard Hharatore zadrifional egplanation
T ricating Base Gl A
Lﬁ)ﬂr@é@a{] ?ﬁ%é"gg‘éé&&'fﬂ‘sﬁ‘%@g@?hé?w| ated TBP W%, OF
TBP @.5 (Initial Boiling Point) 593 596 TBP @ 616

634 TSP @O0 630 659 TBP 6.708 TBP @0 680 765
TBP @O0 705 1015 TBP @0 %@ TBP @0 760 1049

TBP @O0 996 1065 TBP @0 1027 1089 TBP @0 1057 1136
TBP @5 1079 1182 . TBP @9.5 . 1132 1251 Boiling
oipwing examplas @ TBjudisBtosiigtheNcladhsiheyinvsntié®®but are not

' 00C 4.9 7,718, Viscosity
1089 e TRty 005 e ldfuen 5207 1)
2293 CCS at 35C, cP 1058 8570

Example 1

Two Fisher-Tropsch distillate fractions (designated FT-2.2 and FT. -2.4,
respectively) having kinematic viscosities between 2 and 3 ¢St at
100 degrees C were recovered from a Fischer-Tropsch syncrude prepared

using a cobalt-based catalyst. Each fraction was analyzed and their properties
were compared to two commercially available conventional petroleum derived
oils (Nexbase 3020 and Pennzoil 75HC) having viscosities within the same
general range. A comparison between the properties of the four samples is
shown below: '

FT-2.2 FT-2.4 Nexbase 3020 Pennzoil 75HG -
Vis. @ 100°C (cSt)  2.18- 2.399 2.055 2.885
Viscosity Index (V1) 123 - 125 96 80
Pour Point, G . 37 -33 -51 -38
Noack (wt. %) 52.3 56.64 751 59.1

it should be noted that, although the viScbsity at 100 degrees C of the
two Fischer-Tropsch derived materials were comparable fo those of the
conventional oils, the V1 is surprisingly high, which resuits in a much
lower volatility for a given viscosity.

Exam_gle 2

A Fisher-Tropsch bottom fraction, designated FT-14, was recovered from a
Fischer-Tropsch syncrude prepared using an iron-based catalyst. The bottom
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TGA Noack 37.85 22.47 21 'This property represents

col d- cr anki ixgy si mul at or (CCS) apparent :viiscosity which

Is a nmeasure of low 22 tenperature cold-cranking in
WOLHPWEHP! e engi nes determined by ASTM 05293, PEI/USPBIHNRB5049

2004/ 081145 PCTI US2004/ 005049 | It should be noted

that both Fischer-Tropsch bl ends had volatilities, as
1 2 ineciooneas bybsEGiehtntlydrotieatd Visise Ftd;i@@é@of BT-14 were as
5 blhteﬁdi ng engine oils. It 3 should al so be noted that

t HO"WSof each of the blends was higher than the VI 4
3 of either FT-2.4 or FT-14 indicating that the bl ends
were realizing a VI 5 premium 6 7 Exanple 4 8 9 The
pr\pessityaal 160 dewreds EcosSt) THoB2ch derived | ubricating
badiecadifydndex Hdwn 10 in THU e 2 above may be
cdrmarfgint, © t he properties ¢f comercially 11
avai | abl e petrol eum deri ved conventional Goup | and
Goup Il light neutral 12 base oils as summarized in
TdiXamplend| ow. 13 14 Table 3 ChevronTexaco Generic
@Qul f Coast @ulf Coast Exxon Anmericas 100R Sol vent 100
H. P. 100 Core 100 APl Base Q| Category 11 | Il (API
10 150 Hiffbréht FIBGRPAT&} {188 7 '
647 TBP @0 677 6%%@8@%& @ggcé%ﬁ %%%&Eﬁ 7@"?‘%
11 Terepgged bydlewding tifferentpogertkos oftBe R®2.4826masmmilBr! and

12 G584 ?ro?r?éxarﬁglg é@ﬁie%%?a%rt?o%?s of FT-2.4 and FT-14 in each blend are
13 shown in Table 1 below:

O 00 ~Nouh

14.
16 _Table 1
Wit % FT-2.2 Wt % FT-14
Lubricating Base Oil A 60 40
Lubricating Base Qil B 35 65
16 :

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

19
20 Table 2
Lubricating Base Oil A | Lubricating Base OilB
D-2887 Simulated TBP (WT%), °F
TBF @0.5 (Initial Bolling Point) £93 596 |
TEF @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 @70 096 1065
TBP @80 1027 1089
TBP @20 1057 i 1136
TBP @95 1079 1182
.TBP @995 . .. -4 N3 q. . 1251
Bolling Range Distribution {5-95) 463 548
Viscosily at 40°C 2100 T 38.62
Viscosity at 100°C 4.969 ~ 7.718
Viscosity Index 174 1
Pour Point, °C 29 9
CCS al-25°C, cP* 2203
CCS at-35°C, cP 1058 8570
- TGA Noack 37.85 2247
52 *This property represen_ts cp!d-m'anking simu]ator (CCS) apparent viscosity which is a measure of low
23 temperafure cold-cranking in automobile engines determined by ASTM D-5293,
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Boi ling Range Distribution 219 211 (5-95) Viscosity
at 40C 20.0 20.4 20.7 20.2 Viscosity at 100C 4.1 4.1

W0420(]4/6I;1%§ 1V| scosity Index 102 97 97 95 Pourgg%fgf@4Fan49

ﬂooﬂw'mm&.ww._x

- e
N = o

—~ i
W

15
16
17
18
19
20

21

-14 -1 5 -19 CGS at-250C, cP 1450 1430 15

CGS at 35C, cP >3000 >3000 - >3000 >3000 Noack

Volatility, w%26 29 25.5 29.3 15 16 A conparison of
Tabfoyd &@mosed thatdottFischestl ropeshiblente haﬂfrmlmmhes as

d N ail.s h imlar
varsiftea bl TRINGRY RBIWEs Slhe WEbknaing eiiing o7S.

I |ajmld1&labrbm naled that the \Hiof @Bk iof the §I@ﬁ8é%é’lﬁlgﬂlgr Wan the VI

Lubr i, A was co arabl e to that

G SRR £ 805 F514 indiartinaghet heeds were rediiing a it
of rémmd-,.catl ng Base G| B was significantly higher.

2f Lubricating Base Q1 A displays a | ower pour point
than the conventional light -29 WD 2004/081145

P S2004/ 005049 1 neutral oils. The Fischer-Tropsch
d%gébri cating base oils of the invention 2 also
display significantly better VI values. 3 4 Exanple 5

5.6 A lubricating base oil blend was prepared which

c d h?dlfﬂl@%l‘ﬂ@s oidiehischer trmpsch Bedbed Tukticatingbaks cYII%' #shown
ti,c viscosity at 8 10

degr eeé 2?%’*\’/55’% [IL%M ,l})jéh(?qgh}é%%gagébe RfRparties Q'I CW@W@"Y
Onpsiladlispetrélbam Sl hrilb AN AY) %(06@4)@ B8, hGSrar

s of
Ab@%ﬁ i ag pupwATizZeddn i Table 8 belaet i on desi gnated FT-2. 5

was bl ended with a 14 Fischer-Tropsch derived bri ght
stock designated FT-BS that V\gs prepared by 15

igrhar Tronsch derived

I I gUIIBI I Z1 IIQ l I'lcchélwgrh- Jiac‘.'b G =
eed. The propertiesw 16 ﬁn&ﬁﬁ&%" h%ﬁpﬁbp R o100
q‘gmﬁeggfg@é@s were ast follgws: 174 - i [

D-6352 Simulated TBP : )

(WT%), °F

TBP @5 ‘ 659

TEBP @10 677 gfg
TBP @20 703 703

| TBP @30 723 725

TEP @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)

Viscosily al 40°C 20.0 204 20.7 202
Viscosity at 100°C 41 , 4.1 4.1 4.04
Viscosity lndex 102 97 97 95
Paour Point, °C . -14 -18 ‘ -5 -19
CCS at-25°C, cP 1450 1430 1550 1513
CCS at -35"?3, cP >3000 =3000 © >3000 >3000
Noack Volaiility, wt% 26 20 255 29.3

A comparisz_)n 'of Table 2 and 3 iIIustr_ate that the Fischer-Tropsch derived
lubricating base oils have a similar Noéck vola.tiiity-t-() coﬁ\IentionaI Group |
and Group Il light neutral oils. The kinematic viscosity of

Lubricating Base Oil A was comparahie to that of the Group | and Group |i
light neutral oils while that of Lubricating Base Oil B was significantly higher.
Lubricating Base Oil A displays a lower pour point than the conventional light
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18 FT-2.5 FT-BS. 19 20 Vis. @1000 C (c_St) 2.583
'30.12 21 Vi'stosity Index (VI) 133 132 .22 Pour Point,
0

‘ - -46 23 Cloud Point, C-16 -10 24 Noac :
woﬁ%’"@%lﬁ 26 Two different Fischer-Tropsch de?@f/@%?“”“ﬁosow

Iubricating base oil blends were 27 prepared and the
respective proportions of FT-2.5 and FT-BS in each
1 bI _erdralzdis aibe Sispher-Tnofsdh deriveoblubricai®®y base EWebbﬁthé invention

icating Base Ol C 70 3
Lo als P%%@S'ngég”@aeﬂr BorabVhRIgas. 53 Vo 5004/ 081145
3 PCTI US2004/ 005049 | The properties for each of the
| ubricating base oil blends are summarized in 2 Table
4 SLEQE.Egﬁ 4 Table 5 Lubricating Base Ol C
5 Lubricatin Base Ol D D-2887 Sinmulated TBP (W%, P
TBP @.5 (initial Boiling Point) 599 604 TBP @ 617

6 634 lubFiBati@ ®as8 @ildhdnd WBR p@ﬁar@@@m
TBP %8 7% 1048 TBP @0 730 1114%%8%%:0@% %@p ercent
%9 {2 Weightarerepnt of 1428 he kinematic viscosity at

8 100 degrees C was found to be 9.007 and the V! was 173. Once again the
9  blend displays a VI premium over the VI's of both FT-2.2 and FT-14.
10 .
11 Example 6
12 ,
13 A Fisher-’-_Tropsch distilate 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 -

19 FT-BS.
20 Vis. @100°C (cSf)  2.583 30.12
21 Viscosity Index (V1) 133 132
22 PourPoint, 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 o
- . Wt % FT-2.5 Wt % FT-BS
Lubricating Base Oil C 70 30
a1 Lubricating Base Oil D 30 70

30



" TBP @0 1226 1312 TBP @5 1288 1335 TBP @®9.5 1349

1373 Boi | i ng“Range Distribution (5-95) 671 701

wo%mg&y at 40C 20.70 84.14 Viscosity at 100C 4

N A

© 0 oW

10
11
12
13
14
15
16
17
18
19
20
21

. at-20°C, . . -
oil D cyme _jdu‘ccg*tu rrake—24—15W-40 ep@_ne_%ge;l'_w_t_h no

.58 Viscosity Index 162 147 Pour Point, éfCTﬂ}oSZO"g@”s“‘”
Cloud Poi nt . C 16 -23 CCS at -20C, cP* 4,017 CCS
at-25C, cP* 665 CCS at-30c, cP 1,186 11,911
(ﬂ!@)ﬁ’iﬂ?eﬁ@%@f eachs of the iﬂﬂﬁhcat!rm bam oy blepgisesesummarized in
cotghi€ 5o simul ator (CCS) apparent viscosity which
Is a neasure of low 6 tenperature cold-cranking in .
aut onobi | e engi nes determ ned by ASTM D-5293. 7 8 It

shoul d be noted that both Fi scher-Tropsch bl ends had

5 and_low cloud points.

excel | ent—A-—9-+ow pourpqgi
Not e par { DE#sl i —{’—'1%'%@“9:‘3%5&8":9 Luyicglag Gape OF D

L), C
denonst r {T& @.5hit=proBRaPa) WHEn compar ed o thegyt s —for
FT-2.5 a Iﬁg@? ET-BS Al sq[note g;ge Si_ahi T1 camt :
inproverr?%%—e-l—eﬁd—pei—m—as co¥Bared With 689 FT-BS.
Not e thaﬁﬁf@cr'crcrd—poi—m—fﬁ—l—uggi eatipg—bades-oi I

. ! . B9
di spl ays 'a‘BP@ioud 13 poi nt_prem gy 1. e, theggoud
point is ficantly | ower thafethat [for erfser 1

FT- 2.5 ofgs ? S—Base-oilslwith @ oreniium cl §8§8 poi ot

have uti m:wodvet—s—r&—wh.ﬁﬁ: Feqi--e ;Q;
filtratipmwp@such as,” for exanptgzmsrefrijgeratiggr—ot+3.
16 Base Qf F‘@95 althouqh tob hi gh2sen_voljatiTitags to be

o BB i | b
used in g R ekls—al ng;gn can 139 be flurt hets¥l ended

asammmﬁgugﬁeﬁ%n Yo cngzggoi_!,,_nr fod asia
18 mmj or{iViskosty@ITRRETETTt T T TRy Ok gttt car‘s ':153
appl i catliVisesityingich_as, 1or| 19 exagpie, transmgysston
fluids, [iHeMBetr¢ al qjls, djluentZoils, |[spray-ails,

process % E__hydraulil oils® and fThe [iR8. Bas

137

added vif3cCosidy, Jodrfier: ST e 20641 081145
PCT1U820084868049 T WHAT TS CLABVED T $ 2535

*This property represents cold- -cranking simulater (CCS) a
pparent viscostly which is a measure of |
temperature cold-cranking in automobile engines determined by ASTM Dgzgs ™

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

low pour points, and low cloud points. Note particularly the VI of the blends
which demonstrate a VI premium when compared fo the VI's for FT-2.5 and
FT-BS. Also note the significant improvement in cloud point as compared with
F1-BS. Note that the cloud point for lubricating base oil D displays a cloud
point premium, i.e., the cloud point is significantly fower than that for either
FT-2.5 or FT-BS. Base oils with a premium cloud point have utility in products
which require cold filiration, such as, for example, refrigeration oils.

Base oil C, aIthough too high in volatllxty to be used in engine 0|ls alone, can
be further blended as a mmoraty component for englne oils, or used asa
majotity component in many other lubricant appllcatlons, such as, for
example, transmission ﬂu‘ids,_ industrial oils, diluent oils, spray oiis, proceSs
oils, hydraulic oils, and the like. Base oil D can be used to make

15W 40 engine oil with no added viscosity modifier.
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4 1. A process for producing a Fischer-Tropsch derived
lubricating:base oil. 5 blend which conpri ses bl endi ng
[ er-Tropsch distillate fraction 6 with a
‘”Ogﬁgéﬁgg >Tropsch derived bottons fraction in tR{d/HREYA0S04
7 proportion to produce a Fischer-Tropsch derived
| ubricating base oil 8 characterized as having a

ki nematic viscosity of between about 3 and 9-about 10
cSt at 100 degrees C and a TGA Noack volatility of

l e rﬁj é E 45 wei ght percent wherein said
édim}& &L ﬂwg o'lé't is characterized 11 by.a
Ki nerrati c vi scosHy of about 2 cSt or greater but |ess

3th @t at 1Q0 .degrees 13 14 2. The process
cI ai fociﬁﬁ\%f% RO H@na%sﬁiwh%Téomcg'cd@rarﬁdﬂaan@ﬂng base oil

5 Vl Scosi Blé!nd \liﬁsclﬁ e%t!ﬂ’éﬁdl Fﬁét?le? Tgoﬁrﬁ%;l %tillja@@fractton

degr ees C. 1 he pr ocess ~clai ereln
6 the di ith# EtS@hEF&QpS@h desived bottems diaction irsthegirapen

L

8 botto rrmha%bténmdtasﬂnmhng adirdnmstialissosity oF ﬁétweerbﬁidmgland

9 505, 2pait 16180 oditepn i 316 NoRek boletYof 1655 than
10 fracti obess ﬂrei{jrﬁg@ Fdny \Af?nferelﬁéaﬁled%@]%ge ﬁaﬁﬁﬁn is&HaRkterized

about 16 ¢St at 10 rees rocess
1T of cl aibhakingrsptic Miscpel fgihwt2nsépsgreaﬂ@rbutéebsbﬂnancamstat

12 28 fragh i ght stock. 29 30 7. The process of
claim 6 V\:helgel n the bright stock is produced by 31
13 ol i gomer.i zi ng the ol efins present in an

oI fi n nt a| n| n 2 Fjscher,- sch derived . .
14 3 bend BB DSt 3 b ufiomin s Besitagooiobapagiscosiy
is 8. Theb@f\f%‘é?ﬁébd%ﬁ 261 ahdp® é%t%ﬂ&gﬁ\@s erelimnary
e

step of enriching the 3 olefins in
16 Fj scher - Tropsch condensate by the dehydration of the

17 433l CORRbHrULIG Idifh 3 WieLERFMBte 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 beitween about 10 and about 16 cSt at 100 degrees C. |

26 | '

27 6. The process of claim 1 wherein the Flscher—Tropsch detived boﬁoms

28 fraction is bright stock.

29 .

30 7. The pracess of claim 6 wherein the bright stock is produced by

31 oligomerizing the olefins present in an olefin-containing

32 Fischer-Tropsch derived condensate. |

~32-



5 6 9. The process of claim7 including the
prelimnary step of enriching the 7 olefifis in the

wo%@ﬁj@fﬁsﬂ opsch condensate by the thermal

1
2
3

16 -

17
18
19
20
21
22
23
24

25
26

27 .

28
29
30

t he hydrocarbons present in the condensate%%gnﬂgﬁ”%0ﬂ”9
10_ The process of claim| wherein the |ubricating
base oil blend has a 11 Noack volatility of |ess than
30 weight percent. 12 13 11. The process of claiml
i ncluding the additional step of blending the 14

Fi scher-Tropsch lubricating base oil blend with at

| east qne additive to 15 produce a fini shed

| Ubri caklte pregessiof daim ﬁlrFQllsihmEetheTwrebsmaryi eteipwdf@nriching the

'v.“SLL:??éyﬁ?%f'”%‘@%eﬁﬁéheﬂt%ﬁ?c@%i B 6T b deflamtongs the
degr eegll@hols p@s@idin Heactndamsatd.| ity of |ess than 45

wei ght percent; an initial boiling 20 point within
the range of between about 550 degrees F and about

626 d
degr e:gmquggzsﬁ?f ﬁﬂtpﬁzyg@eﬁﬁ éluﬁﬁ%\“@%ﬂéah %Hﬁcﬂl%) Qne

| ess t RIFHingdn ik fgRrehasirepsah @ﬁndezlsatet Iethi! tbaxdnddanrehcsﬂng of
t hi t boil 24
Wi t hi ntﬁé‘ﬁ dﬁ@é@@ngﬁﬁésggglgq}{e ggd%}sa‘@gcgg 130| qugg

poi nt s, s or egre
F| scher Tr opsch derived | ubrl cating base oil blend of

havi.ng.a ,boij e distribution of at
Bkt Y Phdosie ok Bid 4 ek oG Wihaing iase ol s s &
per cenNoaokﬂblatn RS e@ﬁ net hod 29
D- 6352 or its elgaoval emﬁ%@w %%%4/ 081145

PCT/ US2004/ 005049 1 14. The Fi scher-Tropsch
I qkprl CPhd BehdRRSs §f Al l; f m 12 wher
GA Noac kaoI at %f E’lakm hi 'ﬁgg&\/\g "&?%FBB'EP%’ fteR PF@?@@P@E"
-bi d 3 Hisgher-Tiopseh mbhemtmylmhmdnl biehd mmltatm&iéa@ﬁ@ ddltive to
en rein the 5 TGA volatility is
gr eat eﬁI Fﬁé%a%'b%te\‘gg@ @tht percent. 6 7 16. The
Fi scher-Tropsch lubricating base oil blend of claim 12
"5 e A ved ubrcat
. Ischer-Tropsch derived lubricating base oil blend characterized bya
viscosity of between about 3 and about 10 ¢St at 100 degrees C; a
TGA Noack volatility of less than 45 weight percent; an initial boiling
. point within the range of between about 550 degrees F and about
625 degrees F; an end boiling point between about 1000 degrees F
and about 1400 degrees F; and wherein less than 30 weight percent of .
the blend boils within the region defined by the 50 percent boiling
points, plus or minus 25 degrees F. '

13.  The Fischer-Tropsch derived lubricating base oil blend of claim 12
' having a boiling range distribution of at least 450 degrees F between
the 5 percent and 95 percent points as measured by analytical method
D-6352 or its equivalent,
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8 TGA vol atili ty Is |l ess than about 30 wei ght percent.:
9 10 17. The:iFischer-Tropsch lubricati 'ng: base oil .

11 VI is between about

WO%E‘D dj clai'm 12 wherein the ut
ant about 185. 12 13 18. The Fi scher - Tr diddlis2004/005049
| ubricating base oil blend of claim112 wherein the 14

t ot al

sul fur 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

1 ONgq 2dy L R WOST %pﬁcf&lﬁ% géﬂl‘sﬂ'ﬁéar éﬁgpl%ﬁgs oéglggﬁgb\(ﬁgerein

| ubri cating baSe ol

erize

2 vi scosithg T63A Noapk velaility & 02 welg e pdredmor gldhtaSt  at F
100 degrees C and conprisesa 20 Fischer-Tropsch :

9 -
10

11

12
13
14
15
16

distillate fraction and a Fi scher- Tropsch derived 21
4 bot3.0mETle Hiébh@’ﬂfr‘tsbgérﬂuﬁncat% Basd &) bRAl &f elafhi1ll \ﬁﬁeﬂ"em the

fraction is characterized by a viscosity of about

52 cst olGhHvelatity Fﬁ@feat@‘stbaﬁﬁbﬁuta%wﬁ@ht DEO?@%fltﬁegrees C

g and 25 26 (b) said Fischer-Tropsch derived bottons

~ fraction is characterized 27 by a viscosity of not

7 | es t hEhe Ejbdmr-"gopsth Iabndétﬁmgdm;;eecﬁbbl@nd 28clain 12Witein the

for
34

17.

18.

19.

17

18

15
20
21

22

23
24
25

26

27

28. -

29
30
31

20.

o The f d | of cl i ch tabl
sl A% W“E@ S ehod B weablortent cant 51

The Fischer-Tropsch lubricating base oil blend of claim 12 wherein the
VI is.between about 130 and about 185.

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

- total sulfur content is fess than about 5 ppm.

A finished lubricant comprising a Fischer-Tropsch derived lubricating
base oil blend and at least one additive wherein the Fischer-Tropsch

-derived lubricating base oil blend is characterized by a viscosity of

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

bottoms fraction wherein:

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

(b)  said Fischer-Tropsch derived bottoms fraction is characterized
" bya viscosity of not less than about 9 ¢St at 100 degrees C.

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

engine oil crankcase lubricant.
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