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| ubricating base oil —and additTves. tubrrcati ng base
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11 or et L8 PSR A oA LR DGR A Zrankoase engine
12 mapyd acturers (CEM s), the Anmerican Petrol eum

Institute (APlI), Association 26 des Consructeurs d'

13 Aut onobi | es (ACEA), the Anerican Society of Testing
1427 and Materials ( 0G|k £ of - Aut onpt i ve

Engi neers (SAE), 28 ,
15speci fications for lubricating base oils and finished

29 lubricants. Increasingly, the specifications for
16 f i hirdshed! lubBeartansed dpeawtamabigs fdesel Fmapiasd astes, wi t h

17 ot B e oSt bR bRy < Bt 8 g BB cGhoonents,
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are able to neet these denmandi ng specifications. -1

19 wocougipentn dhesadinieisbibrioanisgmd ¢ongjbietes oniieasdly de the
20 T ' BB bERRHisHSANE SR A OREGeheF MBI e RAuBriddtHgW s eils are

21 used to manufacture a wide variety of finished lubricants by varying the

22  mixtures of individual lubricating base oils and individual additives.

23

24 Numerous governing organizations, including original equipment

25 manufacturers (OEM’s), the American Petroleum Institute (API), Association
26  des Consructeurs d° Automobiles (ACEA), the American Society of Testing

27 and Materials (ASTM), and the Society of Automotive Engineers (SAE),

28 among others, define the specifications for lubricating base oils and finished
29 lubricants. Increasingly, the specifications for finished lubricants are calling for
30 products with excellent low temperature properties, high oxidation stability,

31 and low volatility. Currently, only a small fraction of the base oils

32 manufactured today are able to meet these demanding specifications.
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2 various solid, liquid, and gaseous hydrocarbons.

Those Fi scher-Tropsch 3 products which boil within the
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proportion of wax which makes them i deal candi dates

for processing into 5 lubricating base oil stocks.
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14 5 0SSR B0 IS Sl YSRGS B TREN value,
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of 22 commercial lubricants, such as engine oil.
16 CuFhefidoher-T repsshmiroeess typicapy OFPdUEes desynesdd® aystuse | s

17 190U PSR (S R bt At
18 C ae&aﬂvélzgch praPbelonss the ploicts chaeidtarizedi msgllovamsblecular

r
napht ha. wever, diesel and naphtha have a 26 | ower
19 mawgight aad yiscorin Thaseiosatisuglinasly arelativaly igy peppsstion of the

desi r 7
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21 a wRkhl wibuld Gatusedulaisetipids. lultatiBg base\atistfoothal mbasafacture of
oils prepared from petrol eum derived feedstocks havin
22 5 capmargiahigbrieants seid) @sjea@new'lscegﬁnﬁy,f 08 féfneEd repsch
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28 lubricating base oil.

29

30 Conventional base oils prepared from petroleum derived feedstocks having a

31  kinematic viscosity below 3 ¢St at 100 degrees C have a low viscosity index

32  (VI) and high volatility. Consequently, low viscosity conventional base oils are

33 unsuitable for blending with higher viscosity conventional base oils because
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3 derived base oils having a kinematic viscosity above
2 and below 3 cSt at 4 100 degrees C have
wexeEpuéesnal |y |ow volatilities due to their erRCTRISEI0P/033493
high 5 VI's. Even nore surprising was that when the
| ow viscosity Fischer-Tropsch 6 derived distillate
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exanple, U tent 6, 332, 974; 6, 096, 940;
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been t ht .that 33, Fi T h I
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26 CShildtnd 3in¥Red00¥ri o281 PCT/ US2003/ 033493 1 100

degrees C can be bl ended with conventional petrol eum

27derived base oils 2 to prepare lubricating base oils

28 VBl BptiPeunt GRS PBpeak tER GO ER Tdut e st pase oiis

29 Mulhblve WedfRlescribed in the prlor art, the method used to prepare the

30 lubricating base oils and the properties of the prior art blends differ from the

31 presentinvention. See, for example, U.S. Patent Nos. 6,332,974 6,096,940;

32 4,812,246; and 4,906,350. Specifically, it has not been previously taught that

33  Fischer-Tropsch fractions having a kinematic viscosity of less than 3 ¢St at
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possible. 7 8 Wen referring to conventiona
| ubricating base oils, this disclosure is referring 9
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i nvent i o ‘gger erft ed to a process for producing a

IJBW%%‘E' ?@”’b @25 o0il bl end which conprises (a)

recovering a Fischer-Tropsch derived distillate 26

fraction characterized by a kinematic viscosity of
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| wndlusien ahalbhykthei mglt%el@nt%%%wgihéb@ﬁéeemrbﬂf erigminor
ns for a -4 WO 2004/ 046281
p%‘iﬁ%ﬁd@?@@@%@s 1 premium | ubricating base oil. The

invention makes it possible to upgrade |low 2
viscosity Fischer-Tropsch into nore
val uabl e prem um 3@ M se woul d be

cracked into | ower val ue transportatl on 4 fuels.

The present invention is directed to a process for producing a lubricating base
oil blend which comprises (a) recovering a Fischer-Tropsch derived distillate
fraction characterized by a kinematic viscosity of about 2 ¢St or greater but
less than 3 ¢St at 100 degrees C; and (b) blending the Fischer-Tropsch
derived distillate fraction with a petroleum derived base oil selected from the
group consisting of a Group | base oil, a Group Il base oil, a Group I base oil,
and a mixture of two or more of any of the foregoing conventional base oils in
the proper proportion to produce a lubricating base oil blend characterized as
having a viscosity of about 3 or greater. Using the process of the invention
lubricating base oils have been prepared which meet the specifications for a
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be used to prepare a 6 finished Iubricant, such
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to a process 29 for preparing a finished |ubrjcant
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I
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oi 2 d a m xtur
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| ubricant include anti-wear additives, detergents,
27 di kibeicsting eil nwetingx3ARKBEN, June 2001 specifications, by the addition of
28  the proper additives. Accordingly, the invention is also directed to a process
29 for preparing a finished lubricant which comprises adding at least one additive
30 to a lubricating base oil blend which is comprised of from about 10 to about
31 80 weight percent of a Fischer-Tropsch derived distillate fraction
32 characterized by a viscosity of about 2 ¢St or greater but less than 3 cSt at
33 100 degrees C and from about 20 to about 90 weight percent of a petroleum
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ori es dition,
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in ern 6 cq stiqn j Vi a .\ e train,
14 1 200 Fap SRtk e o TANLIE LIRS ahg i bR enine o
15 1 Héwedb@én fEHRROME it thé/rmeheé %B@sé_@ﬂd“@ﬁth{éqwémﬁﬁﬁ

| ubricating 28 the internal ustion engine,

16|ncl udi ng the val ve train, vvlth a finished 29

17 R e SRR B esPr BEERL DBBATD B o

18 8Otrréerhgémrdheéreqngh|9fst§orglaﬁaneruaw Wﬁlﬁ@rbpﬂ@f@)ﬂ@dtcﬁB values of
distillate fractron characterized by a viscosity of

19 abotaater than 16rhayredyvielti-grad e cegrkcage dilhiaparesdromtiulieating
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/ US2003/ 033493 | base oil I:p%ll base_ oi l

22 anlﬂ‘dﬁxﬁpﬁﬁUﬁ*é byfthe gt a%ﬁ@@d&?& € Ml@ﬁr%ategqnes for

3ang8&§%§ | east one additive. 3 4 DETAILED
OF THE INVENTION 5 6 Fischer-Tropsch wax

24 processing typically produces a relatively high

25 In addition, the invention is directed to a method for operating an internal

26 combustion engine having a valve train, the internal combustion engine using

27  a normally liquid or gaseous fuel, wherein the method comprises lubricating

28 the internal combustion engine, including the valve train, with a finished

29  lubricant which comprises (a) a lubricating base oil blend which is comprised

30 of from about 10 to about 80 weight percent of a Fischer-Tropsch derived

31 distillate fraction characterized by a viscosity of about 2 ¢St or greater but less

32 than 3 ¢St at 100 degrees C and from about 20 to about 90 weight percent of

33 a petroleum derived base oil selected from the group consisting of a Group |
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17 pr@ﬁﬁr%@‘%?'srel y from petrol eum derived feedstocks.

g In addition, since the 30 Fischer-Tropsch derived base

oils have low total sulfur and ood oxi dation 31 _
19 st!aldbﬂdatiygmsemﬂ'pé@re@s& 0 ewivents srin aker demand than the light

20 o/ Bigdiate | RPPNLl Pt Ee iReoRah s bRAERA0m
21 COPNBR&I-PRRsch ES%ééé@bS Wlt}bﬂéﬁtnﬁ%bése ol bI¥AJRGBAEAGIRE DS is
PCT/ US2003/ 033493 1 not ed above, |ubricating base

22 0| highlyribsirahtes Ry Atue ohtheherespabinveaiinns Fisghesgapesch derived

wg%%tlqul DL ﬁfst éﬁ%sg ?I?e(g b&ﬁ%\&éﬁsec; gﬂ)z'ﬁl:ee ﬁleﬁwﬂg[ﬁﬁ{h medium
24 Vabl* g \m&o%rtylb@@ve:ﬂ@aal getrdlenm dé?&/teﬂailsmmtéfrdemn@td) produce

base oils having a kinematic viscosity of |ess than

25 cSGOTQI@@SIBO'@%WQI(‘%@@&%%lﬂstlkiBT'%ﬁtmrb%Sﬁe?i& Pﬁer%}?ji”ﬂeengme oil.
I
26 | BRI RERTR O SaRRT i BuEhERtR AR 0L Bago ol s

27 spesinphrat foasusemtienatfyategivedtbase oilsef geniladisduaity, the volatility

Fi scher-Trops ed .
and viscosity ofcthecﬁ c}/is comparable to Group | and Group Il Neutral oils

© 00 ~N O O AW N =

O O U ¢
OJI\J-AO

29  prepared entirely from petroleum derived feedstocks. In addition, since the
30 Fischer-Tropsch derived base oils have low total sulfur and good oxidation
31 stability as compared to conventional base oils, the lubricating base oils of the
32  present invention also have improved properties when compared to
33  conventional lubricating base oils.
-7 -



8 fractions having a kinematic viscosity of about 2

cSt or greater but less than 9 3 ¢St at 100 degrees C
woayodmac2ssed to prepare lubricating base oils REEISHY3/033493
10 these requirenents. 11 12 Lubricating base oils of
the invention may be used to formulate either 13
OO St Ve, MPrchtiny BESe 6N1$8kE ¥BfrRBRid finhkd luvicants
nmono- gr ade crankcase = 14 engine oil refers to an
erpyenaresi fromrhe lubiisating bese $ils preseatiredio) reeeh gaitain pHaimum

TR A BB R P

t efpRedtidse diktdvi @ Rismatiodstdsiigraidess thand @EBlﬂ@mse
engine oil refers to an engi ne oil that, has

vicrsilared vagpitakie i Lﬁrepre@@ﬂ% shgipedvibdgating Rasedeilsthgqause

sALhdbORglNE el prf Wonchell BnEDle (At fiaRepnbhe o

appciitativhs Clisdreiorefit Buinexpetied thagFisehei-Tops2R derived
correlates wwth |owte eratur gratnfi It s
Easiioas fmylrmmn@m@ Agcogity 95 abgy éﬁgef ga@ter but less than
b
SS’%}(‘:)IQ IQ’[C;(?CI) dd reeéFb pr?a@' lgéjfﬁ tcﬁg@g’%ﬁ? wgrlggtln%gase oils meeting
10 | ithiebs réquirdDashtyi i SCOSi ty for mul ti-grade engi ne 25
oils. 26 27 The Celation Index which is measured by
11 ASTM D 5133 is a nunber 28 indicati ng the oil’
12 t 'lgp?rfb%Yng%a%QrdTb ?f gfd W/@ﬁ*tlé{ Ww @sé@td f&)?mmelte dlther
co t enper at ur es. nbers above i ndi cate sone
13 gemgnofmad@onmtgtl-gmdmcranbmse S0giNg mdm:% nedywrgrate eregkcase
of cancert aker.s This
14 o egrians of isrs & AROPRGIRarS: Sylobly WL Bt pre
15 Enghiespbéified BF a Snile SAO MRS SACT1362.0A3h8R34P&de |
H gh tenperature high shear rate viscosity (HTHS) is a
16 necrenkeasst erging @nldna§ n® lpwsestnaheleire eequitgmeaen multi-grade

conditions r [ [

17 5 ke diE bfet LA phaliRaE el 646 DRoREffey Mature

18 M ¢Hhdraperistics whRBGall Wit the IWlts40fanot(ﬁfferem|S¢ﬁ nombefs in
how an engi ne operates at high tenperature with a

19 gi 98k B00ubri cant than the kinematic |ow shear rate

20 viscosities at 100C. The HTHS 6 value directly
correlates to the oil filmthickness in a bearing. SAE

21 J306Id/crinking Srhuktot (@CB) aﬁpﬂretﬂrWIed:tisnwFaﬂtaukomaﬁ\re)eBgme oils

for HTHS nmeasure ei t her ASTM D 4683, AST.
22 479qrrelgiespgiioy @rg{eratyre cranklng tis measured by Aédl' H D5293 ata

23  settemperature between -5 and -30 degrees C. Engine oil specifications, e.g.,

OO\!O?(J'I-(SOJI\J—-\

o

24  SAE J300, include maximum limits for CCS Viscosity for multi-grade engine
25 oils.

26

27  The Gelation Index which is measured by ASTM D 5133 is a number

28 indicating the oil's tendency to form a gelated structure in the oil at colder
29 temperatures. Numbers above 6 indicate some gelation-forming tendencies.
30 Numbers above 12 are of concern to engine makers. This is the maximum
31  value for APl SJ and ILSAC GF-3 Service Categories for Engine Oils.
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wWeAR436M81/ API

O 0 ~N o bk 0N -

-
(@]

11
12

10 The specifications for
oils are shown in Table |

cP 7000 max

10W gr ade prem um engi ne
11 below. 12 13 Table |
SJ SAE 10W 30 SAE 10W 40 Vi scBeTiug2@B/033493
100C, cSt 4.1-12.5 4.1-16.3 CCS,
7000 max @-25 HIHS 2.9 min 2.9 mn

@ - 25

Scanni ng

Brr‘l’ighftér%|p@ré%@@ﬁ1gﬁ%h'e%¢ fate L%c@ﬁ?ﬁy I3ATP®Y isl4 mddsufdef a fluid's

speci fications 15W

gra e premum en |ne oils are

s h"emtarweﬂatﬂoev Qndar @ngdionw resgmipling Bigh d@gogu mAppearings

% bidiral eangutedl SfbindtofRaly 3’@'“%% AP0 HTHS fea

HTB&@? lr%lﬁétibrﬁeﬁhdw An cPoRbheraBinaiiige temBefatteonith a given

I ndex 12 max 12 max 18 19 20 Multi-grade eng
rréebn‘lwttth@'l Hedneinesicilon shear rate viscostiea st 19

ine oils
°G.5\ke HTHS

ha QAR R a e S i T RK R b g s7E 1500

is defined as the mass of oil

peASENLD 4688, AiTAM DI 47461 AN

250 degrees C and 20 mrHg 26 (

B haSh: |

2.67 kPa; 26.7

Oi JueoH1 td@ﬂtd?ﬁ@ﬁ%“éurrémeﬂpbbmﬁatl&% fo@ﬂTNﬁ@@ﬂfeé@Jr@(% :oy ilither
ressed in weig

is heated at

nbar)

bel ow at nospheric in a test crucible through which a

- ITIDs 368

of air

Apdgdr ROV $/5d0Q3éMRad @3 gine cibnateagtowir ioMTable 1
is drawn for 60 m nutes (ASTM D- 5800) .

A nore 2

cdPRieni ent method for cal cul ati ng Noack volatility and

one which correlates 3 well

with ASTM D- 5800 is by
using a thermo gravinetric analyzer test (TEAA)

4 by

13 ASTM D- 6375. TGA Noack vol atTdeeyI IS used t hr oughout

this disclosure -5 unless. otherwi-se-stat Noack
vioPAEid 31%\/%?' &—I’IOI ne oil . __as n géEr :QWrﬁp TGA ﬁAﬁomW
anissosityl airt 09eChodls, has been Fédntl-bo correl b#d-16-8h
oj CCspaPunpti on 7 in passenger 7060 nexg@nes. STO00Emax @ -25
reqyHgements for Tow volatility2argin mportant| 2.9 min
Scanning Brookfield Gelation Index 12 max 12 max
14 .
15  The specifications for 15W grade premium engine oils are shown in Table 2
16  below.
17 Table 2
SAE J300+/ API'SJ SAE 15W-30 SAE 15W-40
Viscosity at 100°C, ¢St 5.6-12.5 5.6-16.3
CCS, cP 7000 max @ -20 | 7000 max @ -20
HTHS 2.9 min 3.7 min
Scanning Brookfield Gelation Index 12 max 12 max
18
19
20 Multi-grade engine oils meeting the specifications for both 10W and
21 15W premium grade engine oils as shown in Tables 1 and 2 have been
22  formulated with the lubricating base oils of the present invention.
23
24 Noack volatility is defined as the mass of oil, expressed in weight percent,
25  which is lost when the oil is heated at 250 degrees C and 20 mmHg
26  (2.67 kPa; 26.7 mbar) below atmospheric in a test crucible through which a

9 -




8 aspects of several recent engine oil specifications,

such as, for exanple, 9 ACEA A-3 and B-3 in Europe and
wOL@40463813 in North Anerica. Due to the 10 hpgius2003/033493

volatility of conventional |ow viscosity oils with

ki nematic viscosities 11 below 3 ¢St at 100 degrees C,

1 t hgyhdaveiow BF it 8V fod$e mituRRSESTIAMD-S800). Fmore
engine oils. Any new | ubricati ng base -0i|l stocks
14

2 decwnvgpiantiarthad doi ealedating biesek veladlityiand ene whighvenraelates

N A T

4 Luby ASTI 096525 €T @A Noackbatiipaises cadthridimout this Uh;@losure

present invention generally will have a volatility
5 wi URRS PHeswiseastgtesl. Noack Valatliy HanomepscIs BeAsHSs f&v PTGA
6 19N%901PH{118 ggmll:é Bfoad! I‘?é?g? r? | Sr él%'\ﬁlﬂ%ﬁ’consumptlon
aseous roca ons are by contac

7 syimt dfmeaggna&r(@m@@@)smoumqusemgnm for idwawelad:ﬁty aZé important
hydrogen ﬁnd car bon nonoxi d? 't_? a, Fi sche ggsch
8 capssHs olipenarabrece(t engine of SREE! igatigns, éHe Fr@mple,
9F eﬂ@ﬁi‘/—\vﬁ ﬁﬁ&' BLa gvﬁuroyéea#d AENQE CH-8RS mefﬁn{e%gt bA8 to the
typically conducted at tenperatures of from about
10 SOBlgue@ieﬁmw ofocorentiboaitiowddscdeily ois wﬁih(lammuatiastscosities

11 goBEovRESHEb T eBdeeato ok el aner {ise Japabogioer car
12 deeﬁ@ﬁé dils. RIZ)EHEW I@En@a?tﬁ’\gd@&reecﬁﬁst&ks Gé@éégé@%ﬁfsef ihom

about 10 to out 600 psia, 28 to 41 bars
13 pr etitenaiiive SQineotDsh@dd have 2 tﬂliy barggcyaf@n@hamclarmﬁ

14 SRS mrondfaREIS S E e Ra el Stk 1 Rpa e b8 08
15 Thﬁré@ia@é@ﬁb@orﬁﬁ@‘fotth@ présa efvehtioA SeheBMN i Haveryolatility

range fromC, to C200 33 plus hydrocarbons with a
16 majvéhintthese rangescs- CL00 pl us range. The reaction can
17-10 WO 2004/ 046281 PCT/ US2003/ 033493 1 be conduct ed
in a variety of reactor types, such as, for exanple,
18 f | FRitheed rdpsehSithesidnt ai ni ng one or nore catal yst
beds, sTurry reactors, fluidized bed 3 reactors, or a
19 conbl nati on of dlfferent types of reactors. Such

20" e%ﬁ?lhﬁ ébh%%—%ﬁﬁéﬁ?ﬁﬂﬁ?glg ﬂ&ﬁlﬁi dagga%sq‘ﬁgllglhyﬂ?@%b@ﬁ@are

docune erat ure
21 Fi sorhred-0y cptabtingy @ sesthesishiash(sysgam)efoenpriging a rhixéure of

22 { AR RESB Nk aAePR MO AR VER AoTPEHET PP BT CRIabS BRERY
23 ex?ﬁl‘i‘ﬁﬂ@%éﬁnﬁgﬁhﬁ%sérﬁj r%%%f:l‘eoﬂéa@{\%]b&cﬁ% i PEREMEGETropsch

atively ecu ar wel par finic
24 hy dxamtian b@tw)lcdﬂymouslum@daatcteu’naétatm@sadf)fm about 300 degrees to

25  about 700 degrees F (about 150 degrees to about 370 degrees C) preferably

26  from about 400 degrees to about 550 degrees F (about 205 degrees to about

27 230 degrees C); pressures of from about 10 to about 600 psia,

28 (0.7 to 41 bars) preferably 30 to 300 psia, (2 to 21 bars) and catalyst space

29  velocities of from about 100 to about 10,000 cc/g/hr., preferably

30 300 to 3,000 cc/g/hr.

31

32  The products from the Fischer-Tropsch synthesis may range from Cy to Caqg

33  plus hydrocarbons with a majority in the Cs-C1go plus range. The reaction can
-10 -



9 cobalt in conmbination with other netals. In the

slurry process, a syngas 10 conprising a m xture of
waypdiggersi and car bon nonoxi de i s bubbl ed up asPar/u$1003/033493
third phase through a slurry which conprises a
particul ate Fi scher-Tropsch 12 type hydrocarbon
SY5Y BERd LS lirh Vatietf mensieftaed, suapasdedekamples ived bed
13 l1quid conprising hydrocarbon products of the
syneahios$ sontaining onewiinadrezgasalygtbadsy alugryuieaetors.Halidized bed

reactj on conditjons, The. ' f . 1.0
t gactese. o e hERDen L S Uik O RachdS PSSt
0. frobesstaoaid fbacksts drs walreowtband Bbe@hbhited inlthe litdreture. The
range of fromabout 0.7 to about 2.75 and prefer abl%/the

f rdwiry EschBodromsch precagourhioh s prafesead indhieragtice o

D USRI A S RS GBS e ates o e
costrdrefl\ebyoth8rrhicasyitassid ehclion eind iDwyblectogsredaee falatiedll high
purposes. 20 21 Sujtable Fischer-Tropsch catal ysts

I
complacslar aveiolds patTEnieydpogrpenyhan @tsin@ a sobgipeaiedyst or
F H . . . | .
or et gEmilhacyutfintais, h it GARY ol @ syngas

cogdraprisiag prrixbirerof hjdusgersamt eéonadon@dde is bubbled up as a

11 b bR Bhe HEY SinEE PR S S FEL S AR Fropscr
Thyné ' i i b in 46

12 e o P B A P oo S b e in 2 Slury

13 orliquid eompfisiagtydyocaBonpraduatx ofithe. syinthegis eeagtiontwikich are
ampunt of cobalt present..in e catal yst (i,s 28 betwee

14 S0 HRraRETsaeRD e i JERBRIE RS a1 s BB e

15 Cat&bYatmad RY Brogaly rihge ¢dhabb6it.636 aBb&P4, but is more
contain basic oxide pronoters such as 30 Th02, La203

16 Myigpicaliy withietheproge wéirons akeutl 7 v eRouhdBbeanseprgierably from

(Pt, Pd _ .31 Ry i | hage. , i
17 gbouli i Aot Snaines bt nfRe BB R SEEhP THonest pygoss i
18 Ni faugRelinReuropehh Fatentsamslioationloe 0669679, ésidempletely
alumna, silica, 33 magnesia and titania or mxtures
19 t hiscegforaleddfaseindyy ipigoee forall PeEpass: -11 WO
20 2004/ 046281 PCT/ US2003/ 033493 1 containing catal ysts
conprise titania. Useful catalysts and their
21 pr sk iFMthel-TadBsdineatalyatsicorprisss oé ednione (GrBup VI catalytic
Patent No. 4,568,663, which is intended to 3 Fe
22 i | mgdals stiekyasikie Mowol Reiandrige r it epRalt beingtrgiayesd.
se i ' T ' d
23 SERBBbAAM. & sohalEcALAR Ry PRTER FfEE HRRTH o
24 Thetseher-gropsch eatdlgstidoanstiseg dffeetive antventsTobestetit and one or

25 R, ELSEH Xl e 00, L) P e G
26 8 PSS, frerd R4 WhizhfdomriieRRAd biesorrdiRictory

pr ocessi ng steps use 9 preparing the
27 Fi seharoxidesp $ic bedersd,ithe aneount @ cobait pregenhinl theecatalyst is

28 Sokgm]eten about 1 and about 50 weight percent of the total catalyst

O 00 N o o b~ W DN -

N
(@]

!

29 composition. The tatalysts can also contain basic oxide promoters such as
30 ThOjy, Lay03, MgO, and TiO,, promoters such as ZrOz, noble metals (Pt, Pd,
31  Ru, Rh, Os, Ir), coinage metals (Cu, Ag, Au), and other transition metals such
32 as Fe, Mn, Ni, and Re. Suitable support materials include alumina, silica,
33  magnesia and titania or mixtures thereof. Preferred supports for cobalt

-11 -



10 dewaxi ng, atnospheric and vacuumdistillation,

hydr ocracki ng, hydrotreating, 11 hydrofinishing, and
wothero4éxsi ns of hydroprocessing. 12 13 PCT/US2003/033493

Hydr oi someri zati on and Sol vent Dewaxi ng 14 15

Hydr oi someri zati on, or for the purposes of this

di ' id | LRIk Ratall sts laRHeREie préParati
1 SRR AP BER LBt IR Byt
2 t harederlovot anck illagiateddn WH. Petard N ¢, 561,663 hehigblie ieaded to

o S b S BT Bl bt e ™o
4 iso-paraffins while at the same tinme mnimzing the

conversion by 20 cracking. Since wax conversion can
5 bel k@ fiscbeeT repschtdarygad tpro@ysts gegarally wostain @ gl eearortion of

o AR 8 B LT A

7 bage sttdumiddiivad base eiilf itld esyrdlyrdesiableaorflrst isomerizes the
| sonmeri zation operations suitable for use with the .

8 prwax i ofdey daimpievedis floypproparies,SdBenpogessipgsteps used in
CONPL IS ael di ; i 5

9 comPRpihd e ERir TRALARETate PR Tk IMRRs solen s

10 acgéwaxing, dthespbiere and2@caonpdistiitionf hydrecieakadgy $iydrotreating,
preferably includes an i nt]ggyr}ﬁdi ate pore SAPO 27

11 sukydrainighipe and othek Of BYRORISESANT: wi t h SAPO 11

2 being particularly 28 preferred. Internmedi ate pore
zeolites, such as ZSM 22, ZSM 23, SSZ-32, 29 ZSM 35,

13 anHydfdisdmeridationnanyd Seolvesddéwagarg yi ng out t he
i sonerization. 30 Typical active netals include

14 ol ybdenum nickel, vanadi um cobalt, 31 tungsten,

15 21 drd ShéMiHTon 288 P #hé BlipdSes bR thigaisdlcsupd §Irh;51?_m and
pal fadium 32 are especially preferred as the active

16 netisdreerizdtion” pk dntended tmEnproventipacgld REv pepgrtiesiof the product
2004/,046281. PCT/ LUS2003/ 033493 . he phrase

17 7R DR edr e S IL PNt ing ntey B TERERRT SPRFMIE 1o

18 an|Bhihtivg idehlIp Wik adRievs Wigh tohvdision aass ef tHe Wax to
about 4.8 to about 7.1 Angstrom when the 3 porous

19 i noerravaxy iencpdeafiins while Ak theasane dine Brntmizpg drairanversion by

. hai 4 anert . ) .

20 1o E et o b Grror SR g RE i Palsft r e VBT R, i

21 Unpideess tdi¢alpaioeszenIndbaito Hecdbraisined ivaih dddigerthl dewaxing
chabazite, they will allow 6 hydrocarbons having sone

22 pr pIRsEsses inProdbRe atBbeealingroikhasgestosk wltg@éb@gqepiable pour

23 o b5 pADERER RS Gpkafions SiE ot PRl B3 A{ ivention

24 n- glokaligsisanc cdtalgst comprising Bedcidik eorponantiahdngsr otionally
25 SeEoniom, APAPRYH Mew) RITPCReRt B80S TVAHSrGR AR eGPty The acidic
26 I eL6 Poh8ntbitths e HTLRGBAAIPIRIRIes an intermediate pore SAPO,
27  such as SAPO-11, SAPO-31, and SAPO-41, with SAPO-11 being particularly
28  preferred. Intermediate pore zeolites, such as ZSM-22, ZSM-23, SSZ-32,

29 ZSM-35, and ZSM-48, also may be used in carrying out the isomerization.

30 Typical active metals include molybdenum, nickel, vanadium, cobalt,
31 tungsten, zinc, platinum, and palladium. The metals platinum and palladium
32 are especially preferred as the active metals, with platinum most commonly
33  used.

-12 -



11 nol ecul ar sieve such as described in U S. Patent

Nos. 4,440,871 and 12 5,208,005. 13 14 In preparing
wohor®4e2t al ysts contai ning a non-zeolitic nol ecuiuaz003/033493

sieve and 15 having an hydrogenati on conmponent, it is

usually preferred that the netal be 16 deposited on

t hﬁwé?ﬁﬁr%lsé%téﬁhétﬂat@ P8 sBRUeRHSN BEH P@reifofsf@eabidn effective
17 noi ecul ar si eves include tetrahedrally-coordinat ed,

[ Alcge pperigrePovtheginge of framahaly 4shieRbel7.dAngsiyam when the

RO D b s e SBR[ ey Yeves davin pore

paigdriiéair thisringenehd to BQV@0ntq&taﬂh@l@c%?@@mg)mavhctémstlcs
the nmetal has been deposited using a 21 nan-

medmbe ma%pgwl@q%w@a%@n@mﬁ e 9ha%|z'f§mt if' allow

t

9P 50853s 2058 SN 49600 Aucats spaces
d&mﬂBQetlecgbrqfor@QtaoMes mathabs fanjasites aed drienibas, doey are able to

sieves 24 is taught t.ent 39, 349.
g@ﬁ@rﬁntlatqqféetwﬁsegkélkaﬂ% F‘O%§F§@?Ydfi)@§‘8h9$ @}e&eéoﬁ% {ger
QAR HBING [BPERmbR, QuBRAnG20ton af il SEELL S Pakht
10 i d¥o.exaha69é. Ehe 2&rni fﬁAE@ﬁa@ﬁemto a 2Bicaslusuhepimsphate

1 ¢ B0 By SRR HEERPHR I U Rep IRt NoGot o S

12 @ t@)yol5 et hyl ketone met hyl iso-butyl 31 ketone, or
to uene or precipitating the wax nol ecul es as

13 di scussed in 32 Chemi cal Technol ogy of Petroleum 3rd
Editio i am Gruse and. 33 Donal d ev S .

14 neBrBPaTY NgsH eSS SPRtams o R Yae MEBEyar sieyq gy

15 2004/i848A R dR nH%%ﬁWéﬂB it i$ ugag Ee@érréa@qat&‘ba@ metal be
al so 'E)Jdl 3‘3 t(e%r% 4,477, 333; 3, 7%p650 and

16 3 da@sﬂee on tﬁeg:@ﬁ@musm ermonr@qmgyén@thpdvblﬁﬂrmhtlc

17 oo RBAHET RSy Betahess - dHisRtsf LRRE Bpt Fespace

18 Pr @sittclBichiauevpliosiyisstde eivexi Bge LBS. batent No. 5,514,362.
advant ageously used in 5 conbi nation wt

19 i seatalys %\ﬁon@wlm@g n@a@@@htmﬁ@&ﬁw&&%@faﬁafaaﬂmw GrRjalyats

20 | BB RLSRE 4 oy R ek 9 g1
21 canéh-yhjusows Atissd haeaishdwn gaéa"texesleleuﬂlvmyraﬁmactmtgzﬁlem ¢hose

11 of free hydrogen, in which the primar
22 t heatplygtsahic fhaygrqsggsa%qléqous meth%d to de%o%ﬁrtlgos

23 The non-aqueous deposition of active metals on non-zeolitic molecular sieves

0 ~N O O B W N -

©

e
actlve metal.

24 istaught in U.S. Patent No. 5,939,349. In general, the process involves

25  dissolving a compound of the active metal in a non-aqueous, non-reactive

26  solvent and depositing it on the molecular sieve by ion exchange or

27  impregnation.

28

29  Solvent dewaxing attempts to remove the waxy molecules from the product by

30 dissolving them in a solvent, such as methyl ethyl ketone, methyl iso-butyl

31 ketone, or toluene, or precipitating the wax molecules as discussed in

32 Chemical Téchnology of Petroleum, 3rd Edition, William Gruse and

33  Donald Stevens, McGraw-Hill Book Company, Inc., New York, 1960,
-13 -



12 contam nants, such as arsenic; heteroatons, such as
sul fur and nitrogen; or 13 aromatics fromthe feed
weoetoemk4e@eneral |y, in hydrotreating operati onsPCTASkI0BG33493
14 of the hydrocarbon nol ecules, i.e., breaking the
| ar ger hydrocarbon nolecules 15 into snaller
1 hysHReBEmE70DEESE ulsesUiSs PatentNesd,42Nd38h8,773,650; and
unsat urated 16 hydrocarbons are ei t her fuII or
2 pah{7arb. hygewehdflwhewaii%ﬂ'&@ﬂti@@ isemerigationyisusuglly

cat e
3 o BIte g B SR HPRG s R REuBY In hReP BRI e
4 | qxrg@uctbyeubméb@@wam @ewdmg maayt tbmadvamtagyoaﬁy pisepdse
of the operation. During hydrocrackin gro

5 adeabingl @'hWItQOSWBéé%ﬂCé‘stoefﬁeoYQféifl%’i”gﬁﬂé N‘!ﬁ%‘j@”%‘ﬁ"”@he
f ced. Desul furization and/or
dgggqplgf@%flon of the feedstock al so usuaIIy Wil |

7 occur. 22 23 Catal ysts used in carrying out

hydrotreatlnq ang hydrocrackl -ratlons are 24

d [ .?A" Ly ' .:_ k 1Aim . ..l.‘- e 1. . Pat ent

Nos. 4,347,121 and 25 4, 810, 357 t he contents of which
are hereby incorporated by reference in their 26

10 enidretrgating refgenty alcatm*ﬁmrprpce@;ysuﬁllshyaﬂrl@drceﬁtm fhig presence
hydrocrﬁckln pi cal catal ysts use

1 et V41008 o euaish laRpY ureaity LT el ot Vagqus metal
12 no o gﬁ@t@ stdP\r@ls(%x%%chVhbﬂeé’oét@ﬁ%oVsdblﬁ‘@sts‘ﬂllfhhﬁnd%ﬂﬁ)gen or

e 29 International Union of Pure and
13 Apzpﬂarrmilo@rfem‘n $hhe foed stock Gengrkly.iinhidmirestingainesaiians cracking

14 Ggﬁge&yﬁrr%naghgﬁ mssflitla' gg,ésevr%%agfég ﬁggarﬁgrs H{/(ﬁljoggpoon molecules

15 Ni gke5mEnbyEaBEaDRh Mblkelesti$ Mitimizsy, andtheansatdated
siliceous matrix. U S. Patent No. 3, 852 207 descri bes

16 a bydroadibenaaiie eithet ully og pagkallyihydrogangted . dydrocracking refers

R e

18 ' nwhﬁoﬁ thé’@r@mng&\bﬁthe“laﬂ@? h&@%o@r@brﬁnﬁﬂﬁc&és’ils ﬂﬁbepnmary
non- nobl e ydrogenation netals, suc

19 ni @R@O-‘Sﬁtﬂf%%l@ﬁa iogy @uuagawvcmcé@wqhyqiarﬁgﬁﬂés agded ipyfhe
Ca{‘n%l%q?ﬁescgﬂ@?és hﬂ)ﬁﬁ%ga;‘nﬁbﬂﬁé’feﬁcﬁ iSRG cRE SHEE@RI%a85n and/or

POSSI Such” conpounds ar e
21 reaérhltr}aflcfaﬁbﬁbdtﬁdmmdetmde isudligrwietalir. 5 i nvol ved. .
Preferred non-noble netal catalyst conpositions
22contain in excess 6 of about 5 weight percent,

A i MU R e

24 and/egeknemml|hyhaladuSeegoﬂexam[aibdﬂLS PatewdiNgs. 4p34 G éAt1 aofl

25 55l BEEGE oL PEhET R3S 18 SRETSFRIAHEY i i
26 P! Bhiifd for %&&%FH&JP@IBW&FW&Oﬁéa@n@]hy@i‘?cﬁcﬁﬁﬁklngeéﬁtﬂ of

prefera tween O 0 percent netal
27 Commncreatcatm;sstsmedm eadephihe m’asze@em Shéablecagtalysishnelyde

12ngbfé efils PronPé?ct)dpn\l}mAapaccgrc}lrkéigo e 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 unsulfided Group VIIIA and
31  Group VIB, such as nickel-molybdenum or nickel-tin on an alumina or
32 siliceous matrix. U.S. Patent No. 3,852,207 describes a suitable noble metal
33 catalyst and mild conditions. Other suitable catalysts are described, for
-14 -



13 14 The hydrogenati on conponents can be

i ncorporated into the overall catalyst 15 conposition
woypoargesne of nunerous procedures. The hydr ogeqatiSen3/033493

16 conponents can be added to matri x conmponent by

co-nulling, inpregnation, 17 or ion exchange and the

1
Ca&égneb% RATRORSAS S Nbs. &, 151DbY BAGBI00AB43 1Bné HBESIoHNe

onmbinéd with the refractory oxi de by
i ripoeogetstion, méGils, sush|dsi Migkahmalpbgrragn paieatsually present in the

erfinbyreit SprBRREn 44 gdcs S GEEIE RN Bt hosSitny s
r egifes WREMsued corpoliRgs BRS readngwrmmﬁfrbm:m@ gtiodlar metal
many types including sone that have acidic

camlyed Prssenad ngn-rahemeficalRlAl CamRARPrIS AT in oxcoss
o sk Boftibhf Bt ohGefi Ao ¥ obur REelgE pefgent

25msHibtahlie dred/of tngeteC ahdrat a8y aboutn@.budad geokrdlly a\bout

zeolite X and the so called 26 ultra ?to(?ble zeollt%
an’UthB@Wts1t5r welaht gereant pEaickel apdiar ¢eralidsternined ag the

9 & 8iE%eeting et TS O abindyy % Bl Buch po pltinum,

10 SI (Zcfntamdh ieixeeds of0OH mscedtahetdt goeficbauly betwb& OPatrt
. 5,073, 530 caB al so b used. n- zeollté h
11 mor @dcmra@ntgrw@t%&@m inatioas OboblganetalimaN AlsRy € ysgfl, such as

12 EXARL@s oF #Iétﬁﬂﬁ’r’rﬁ RhgsRhat es (SAPO), 31

ferroalu t| t ani um al um nophosphat e and
13 t he vari ous ELAPO 32 nmol ecul ar si eves described in

4,913, 79 th f
14 { hbhe POToBeNaTP SRBARAT R RS PR alecoR e vl ety
5 PO Iy BOeR R 0 e
16 5, amnpﬁwrt(ssan@e addetoametry, creapenant biyecorailings impregnation,

f . 4,913, 79
17 Lecbbarseaanos 80eitde Crpup VA cERipoRRuts” b8 ndbagrm and
18 exﬁiﬁ@'s%nt&ﬁ] BE Eotfiredt With tHe ffrated fdxﬁieﬁb@ﬁnp’r%?ﬂétrbr@d

Chem Soc., 114:10834-10843(1992
19 I\/Dlxtb-mullrrlg S ccp@f@mprta@@ Deripg @csd opgra:t@g,, Gggyaponents can

20 % B3y B R s SERFB el ™S, 120

24 synthetic or natural substances as well as inorganic 8
material s such as clay, silica and/or netal oxides
22 suEhea@atgx |cpmo@|eaﬁpmbe@f §nanyctap%gw&d"ag some that have acidic

%:%lt%@/tl{% e{c‘t"grﬂl Bynd rial‘fﬂa&%%rdﬂ{/ iRiddeE g H%Wcl)dsasrlrca _alumina or

ani-a as ernary conposit
24 Suﬁfayeb?e §izeblitic at mmn-zaelitlmmryﬁallme molecular sieve. Examples of

silica-alum na-zirconia, slrc
25 anguisable é%ﬁtﬁégiﬁéwlafz?'%%ﬁﬂn&md!? ganereﬂ% RrdHe o called
26 € L st?BlteuZéﬂlr =4 Yoﬁ?ﬁﬂigh %Qru?tr rg%rllc‘é‘%quﬁ"r%m&@ z%ldlrﬂ@\*ssuch as
preci pitates or including m xtures ['ica
27 anthatelestriloed itheld. s NeetentENoy: 404€1H56 n@820d5®§ whd c5nO59 567.

28  Small crystal size zeolite Y, such as that described in U.S. Patent

OO\IO)O‘I-&OJI\)—\

29  No. 5,073,530 can also be used. Non-zeolitic molecular sieves which can be
30 used include, for example, silicoaluminophosphates (SAPO),
31 ferroaluminophosphate, titanium aluminophosphate and the various ELAPO
32 molecular sieves described in U.S. Patent No. 4,913,799 and the references
33 cited therein. Details regarding the preparation of various non-zeolite
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14 can be conposited with the catal yst include those

of the nontnorillonite and 15 kaolin famlies. These
wobhkeos4en be used in the raw state as ori gi naPCy/usemed33493

16 or initially subjected to deal um nation, acid

treatment or chemcal nodification. 17 18 In

PEhbRICNIARSidvas dé}ﬁddéJfHu%@Hh nESapelcpt Nosd 60t 122963 [BAPO) and
oper ation, nore one cat al yst t pe na used
i ré, B3, 799aa¢tddhe vaimeua.refree@rms citeddn § 5. iéyltﬁm l\éarﬂ 91 799.
t ed
e Eseratns i Soflar SEERS oAb ol dd o Gsampis edvshs famiy

t hey mafeﬁéﬁstas“ 8esdribed3ngepai.&herh hSo©V¢ﬂ4111|08|3k1i31\()843(1992))
about 1 hr 1 to about 15.0 hr 1 abl

S e Ak PalensNe 5208, 68906 TOB 203vang 5. $4d.368: Lnd

SHEALSD RSP SUALAL 1007085 £ R B

MAahy alstbinplueteasyatiaticiaramtaiad stibstafcess g/etllQasahOtganlc
2500 p%:lﬁg (about 6.9 MPa to 27 about 17.

SétsempEyofilica aﬂgi/@ré%ﬁ ﬁkpmﬁi%ﬁrﬁlaébas siigg-algmina,
fﬁ'(%: F%g(r:}%égosﬁgg-z 5nlga§|h€é trﬁ{rla gg%&?e?;,% tSﬂlCé“tﬁaH% as well

eratures reac
r aatg%rﬁarqmcmhxmﬁltm@ sdely eeesﬂlcﬁ -dlumatsstitorias 8ilideglwamarzirconia,

aRe ANy e A Tas 4 12610 SitRsuiacBeSi3H otk e Thitermay be
12 3 S%fﬁdeégr eesﬁ%f)@&.grgﬁg (OZ%@B(’%S@%}"SQ I%\ﬁﬁéuschébl@Pﬂé'é or géls

13 P%bmﬂmmgﬁ silita®nu matal loyidiest Nettralhgocaurdngictays which

1V e M5 ANGE LD SS0STAL L0 YT MR o
15 hy%cﬂﬁﬁam|l%sp¢hbb§|cla%%%§tﬂeeu$éd Braatragw étQ@b@@@gglﬁélO)ﬁmmed

erab rangi ng from about 4 300 psia to abo
16 psmamutnayxd Sugjentade’@ dealimtnagany @mééreatreenycpr egmigal modification.
greater 5 than 50 SCF/ Bbl, and are preferably between
17 500 and 5000 SCF/Bbl. 6 Tenperatures in the reactor

18 W f érﬂﬂgﬁngj frRMaRedtackPg SRD6 eI rbtréftiRPopératidn /®0re than
deg rees gabout 150 degrees C to about 400 degrees

19 C) on@p bipe may benigiadgnithe reamor. ddgraiterept cataged types can
grees E tpo about 9 315 degrees O).
20 10 %fep@r@]t%(f&@%%%%seﬁgv%ﬁogo be used as a final step
21in the |ube base oil 12 manufacturing process. This
final step, comuonly call ed hydrof| ni shin [

22 i ntlydipseraking apnditiens havekean weild ppymﬁ\éecgﬁb@rlﬁérg@@f In

20 & GofER G PR TS R S LS G50 RPTRLIS ). profraby
24 from about 0.25 hr' to about 2.5 hr'. The reaction pressure generally ranges
25  from about 500 psig to about 3500 psig (about 3.5 MPa to about 24.1 MPa),
26  preferably from about 1000 psig to about 2500 psig (about 6.9 MPa to
27 about 17.2 MPa). Hydrogen consumption is typically from about 500 to about
28 2500 SCF per barrel of feed (89.1 to 445 m® H2/m® feed). Temperatures in the

29 reactor will range from about 400 degrees F to about 950 degrees F (about

w0 o N O O AW N -

_ -
- O

30 204 degrees C to about 510 degrees C), preferably ranging from about
31 650 degrees F to about 850 degrees F (about 343 degrees C to about
32 454 degrees C).
33
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15 this disclosure, the termUV stability refers to

the stability of the lubricating 16 base oil or the
woizmi4gnexd1| ubri cant when exposed to UV |ight aRdT/US2003/033493

oxygen. 17 Instability is indicated when a visible

precipitate fornms, usually seen as floc or 18

1 cl Dysicalesgirotpsatigdadritiionsolery oder g vags raimgd) 18XensrH the

to ultraviolet light and 19 air.

|
2 oo EBLHSY Brana s 1 36 REHEDbangha 9 2.0 Te hydrogen
P . . 7 6 i
3 {op&iflal GosDRR is Inber fifth 506 péiadfrisdbyy Eriind fiBRt 2t

gseinpurities i i na
4 pr 3o@ psiastbethou 2002 Psia. $lydrdgen @eirc@ktidh rdles are typically greater

N IR By A A T
6 byT@%%tu%%§ﬁ§%é&o%glﬁﬁgé fﬁﬂog'u abbiit #d Bégn%stwtoaabout
27 co S

I nati on of atnospheri € and vacuum di illTation.
7 At /o8 phgrdes Fd{attaul adidegreéas C28 abppi 460 IdegresssdC), referably

separate_the ljighter disti te fr i.ans, such as
8 napioiio o 4osbieargae & G dd fedrees T nlieoreet Cofeabout
g frags H@gre@%‘@ g an initial boiling point above 30
about 700 degrees F to about 750 degrees F (about 370

10 degrees C to about 31 400 degrees C). At higher

te ratur.es thermal cracki ng.of, the hydrpcarbons . 32
1 PR e Ei AR FOANNALEED 1 HiE BER R and
12 t Orrla@WRICtiYirg] 1@ cess.tTies findl/st¥) aRoARBESEd hydrofinishing, is
PCT/ US2003/ 033493 1 heavi er cuts. Vacuumdistillation
13 i sintgnsiesiiol ippresithed )X srbility @ndrappsiagaree of theinrpagct by

14 54 RER o R PoLiPec e B8 v p o vsed i
15 f r &g Higblosare, tiek fri URtRabiligfrefais totife stabsityef Hiriedmtating
roduct_recovered either froman atnospheric

16 r Betq hat rerfingsheas! upricant WheheuPesrdiany ¥ dblhAndxygen.
17 OPRR uzgtllit§/ﬁs| @Eg:rat%ig\?vf)?ﬁ% ¥i¥YB|eC;5‘re%iprit%Pé Rl ﬁ?ltrl%ﬁ(] sgen as floc or

resi raction'recovered

18 botibodinets, @@ & terkeptolondebelofpd upbr expesivertoutivpsgolet light and
Disti|]late Fraction 2 The Fischer-Tropsc
19 g airi A ogpera F’ﬁ%@ﬁ'%ﬁ”éﬁ’ﬂfﬁf@c' Q*‘é%%f‘éayt ‘IQLUHS‘r'Pgéﬁ- hgtent
ba i fo-t j ' e
20 B hCSP o e R APT, Byl RUARNg QoM Res, TnpURfes s an
21 hasltergativerfisa gsotessastepbout 2 or greater but |ess than
3 ¢St at 15 100 degrees C, nore preferably between

22 about 2.1 and 2.8 cSt at 16 100 degrees C, and nost
23 Pr pi&iiBRioh bet ween about 2.2 and 2.7 cSt at

24

25  The separation of the Fischer-Tropsch derived products into various fractions
26  is generally accomplished by either atmospheric or vacuum distillation or by a
27  combination of atmospheric and vacuum distillation. Atmospheric distillation is
28 typically used to separate the lighter distillate fractions, such as naphtha and
29 middle distillates, from a bottoms fraction having an initial boiling point above
30 about 700 degrees F to about 750 degrees F (about 370 degrees C to about
31 400 degrees C). At higher temperatures thermal cracking of the hydrocarbons

32 may take place leading to fouling of the equipment and to lower yields of the

-17 -



17 100 degrees C. As already noted, despite the |ow

ki nematic viscosity of the 18 Fischer-Tropsch derived
wdized4iouézmi e fraction, the Noack volatility is PeTguSk@md033493

19 conpared to that for a petrol eum derived

conventional Goup | and Group Il 20 base oil of

CoHY 'é(ﬁ%re(f‘lﬁs WY AR Ebétllla?ti’an |§3¥J iB&IlSE Ry seBa‘PQt%Cthe higher
di st

ate fraction used he i'nvention typically
arlgoiligBmpiterjzs sihuad e luh@caitmg lage @il Haeliwisng st eps
di scussed in detail above, 24 i.e., Fischer-Tropsch
synthesi s, hydrotreating, hydrocracking, catalytic 25
hygs oks@ Wﬁl@éisblgﬁuﬁée\t\ﬁé(tdim “distilaed fradtidh” e distillate” refers to a
at nospheric distillation, and 26 .vacuumdistillation.
27sidestrane metHol reanyaes siber Basvamatmoggheis fragtionation

pet r,ol eum.deri_v t ‘
E IR P R B % S e Btamas, whish
t Orer@ééﬁlﬂ@tHé"ﬁesidaﬂl g&br boilihggeictibh rédoviehed frowrethial lasttom of
will 32 conprise a oup I, Goup I, or a Goup III
bale alumBr a bl end cont ai n| ng a 33 mxture of two or
nore the foregoing conventional base oils. As used
herein a -18 WD 2004/ 046281 PCT/ US2003/ 033493 | G oup
10 | PhRé FisdHercBfopsehtDistillpes Fraction deri ved | ubricating
base oIl having a 2 total sulfur content of greater
11 than 300 ppm less than 90 wei ght percent 3 saturates,
a
12 nﬁh@F}’%cﬁ%P?‘rcSé’scﬂmﬁmaf g%gﬁqnoggéd‘gf@gﬁgbéﬂ%eﬁBecatmg base oil
13 | u;brrolduat ofitye bmgntion|repaesents that pDHionSlﬂﬂﬁejFI&CbBt-é'mpS(ﬁl derived

14 coRmAUEEhenG arascati of aBala Pr AR aer udes® i 265 ab
15 beﬁ(‘f@@ﬁ%%%s@%é?eo prefét@bl itekbhlabR@s o. Pih$ 2. 8/chreae

| ess t ppm sul fur,” saturates greater than 90
16 wel gh tlegreesdhtandamgst Brewablyobetm@en oyit 8t @and 27heSt at

0O N O g b~ W N -

(o]

G I
17 ool graes o a¥ alipad 3cied. peSHiihe Ry itihath FEEHHERSE the
18 COFHHHe@%pséQ d'eﬂ@éé"@%tlllét@ffr&%i%ﬂ‘f)’cr% Nbh&olhE isbery low
dium Neutral, and Heavy Neutral base 11 stocks. The

19 pecmmpermh tadhat/fed amﬁ@l@im dgriyed sapventiinat Srewsi andiGroup Il

K h f I
20 b P oL P ARG ARRIBEK 0" high 13 vi scosi ty.

24 base oil which has been conventionally produced from

resi dual 14_stocks or bottons and has been hi %hly
22 r eT haisched Taenshedistiliate fractipmused by theligveniongygically are

Vi i X .Br i . t
22, DR vGhafhO T kes B S 0B A It oo
24 abpye FRRBet-$ropch4)othesiy] Wd'rdtfeamngehydretmcabigy Cathytlc
rang |ng from about 500 t% 1100 at 40% g Q%
25 nehvgromeimeriatign dgwaging. hydrofinis lng, atmospheric ls‘ulla n, and
26  vacuum distillation.
27
28 The Petroleum Derived Base Oil
29

30 The petroleum derived base oil blended with the Fischer-Tropsch derived

31 distillate fraction used to prepare the lubricating base oil of the invention will

32  comprise a Group |, Group Il, or a Group [ll base oil or a blend containing a

33  mixture of two or more the foregoing conventional base oils. As used herein a
-18 -



18 stock with the Fischer-Tropsch derived distillate
fraction is a preferred 19 enbodi nent of the

wOonvanuesn, since the resulting |ubricating bageTwiSkoo3/033493

O 0 N O o A~ W N -~

W W W W N N N DN NN DD DN DN DN DN 22 A a a a a a a
W N - O © 00 N O O h W N 2 O O 00N O o h W NN -~ O

will have 20 especially low volatility, good cold
flow properties, and inproved oxidation 21 stability

asGeaUmpBh&sk bidréfarRtoGPpYReieLeN@riveasiabatatihg base @Bhaving a
Wth the exception of Fischer-Tropsch synthesis all of

t Hetal suifgisoneptelyeater than 308 ppnyilesutigad( weight aercent
b, i :
oG BB RV| oRRB T PR o 3Poece o

27rel£%:’srtb@a@eftrtgﬁlﬁia§d£rﬁeh luiicatifglbgsei afidtia basigl sijsllfwr content

are e oils having a viscosit reater than 3 cSt at

306%3?%@5 k‘é@éh@? 398@@@?, S;%Wﬁ%e%wﬁm g egigh Kerr mmore than

Pr &y ittt e?@érﬂ%@tﬁa‘\é%f%%%«?@r%@an@%@ The ég@tp ILISoase oils
[ 0 er abl t han

usua greater’ than 90, pre y greater
10tavedess tipdra80@ gpbesuiurasatuidtes graadeethanrot Weight percent, and

oo EEP G Tap bhSiantSr, Thealer &1 SppdChste Phoamprion ligbkt
- 18/ 29 RA{OARPBIaETE rOR3 YRl Hﬂ:ﬁiﬁgﬁ?% c%l]pmn and

criteria. I'n addition, ?Jﬁéggﬁibrl cati ng base ol
t hiscludeetariexamgpils dligiyt Me@rainMediine dihitrahtaroinHedvy Neutral base

prqperti-es i ch coul d t have been predicted froma

5" Bk ot Pelrc R Ve PasBaitarng ey BEEHE residualStodks or
Coppteithé aBaliorm) dubh s8R kb PSS, brighiBicRk Blisht StBEk is a high
i nvention takes advantage of the high VI of "the 5

Fi \de¢nsity hegesilhwiick hias| bees qaryentiomaliymroduedrbfiot skl

i i v ilowill Lt i

o APrAT PR s AL PERGR P e el S hfhed for

aotﬁem@slvfstdﬁisn? taEZ_i @°th @rigng rsid@:atrial@ga ?iﬂtéﬁla@iUvisc%ts_it? abBve 180
reparin e upri cati n ase ol 0 e | nventi on,

ItO H‘eﬁp’fﬁté@%@r MArg &%fﬁrabmag@ve v ot st #01Gitand stilcmiosmpreferably

e 5 AN 0 SESE B bt

Degtecidivith the Gisdhee Tvossobsddrives didt?latd fraditortistd prefatred
corrrgon nts, %ﬂ% &‘roporti ons of the various fractions .
i rePRedmEns o VENTIoN &N qetnsdeaing fubiicatiog basa@ilyvill have

nunber Hél q%fvlfvﬁeatrtﬁe"ﬁ,t’ ggé(tj}@gldefbén\& @g(?éﬁvr@gs,far]ngici | olﬁ\ég@né)ﬁidggon
bl stabity amtampaed tbenbpcomaritiogablasse oild. so | ong as

the kinematic viscosity remains within the 16 target
viscosity range selected for the final blend. 17 18

lp‘W'ithFiHé _%&cé%ti&rh@f Fi?&ﬂﬁf"ﬁb%@n &JnthBsis B riREhfo ¥ pidiessing

ubricating base oi
steps discussed in detail above also may be employed to prepare the desired

petroleum derived base oil used in the invention.

Lubricating Base Oil

Lubricating base oils are base oils having a viscosity greater than 3 ¢St at

100 degrees C; a pour point below 20 degrees C, preferably below

-12 degrees C; and a VI that is usually greater than 90, preferably greater

than 100. As explained below and illustrated in the examples, the lubricating

base oils prepared according to the process of the present invention meet
-19 -



19 begin to flow under carefully controlled

conditions. In this disclosure, where 20 pour point
wO0@ine2s] unl ess stated otherwi se, it has beeRCT/US2003/033493

determ ned by 21 standard anal ytical mnmethod ASTM

D-5950. Lubricating base oils prepared 22 according

1 t othicke dgpitefee b adaiient tr@’iubﬁofﬁlr@@&ié il offthg inyEritiohdisplay a
which are 23 conp arabl e or even bel ow t he pour pojnts

ob%@ﬁV@&Oﬁ&'n%téﬂW@frﬁrPBﬂﬁlelsyN@Q gevldvd haysrheea r?rﬁglc’fed from a

3 any il P s Rt RRkEid A RER ARt BN ISR BBsch

4 Fi swelbariald. rTmsrrived’ﬂmrn tek@sdidvantdgat e the &igH Yhof thiee

|UJ‘I bas |Is of .t he 8 invention w

5 ol et [hcR e Tale GosianNnig N GuRBRaRd sy g dip roleum
6 1 h@drivld bash Sﬂ’ﬂ/‘ﬂﬁ%’shﬁr}?b fin%PBlbﬁéWa@%gP@% ceb*ty ?/h Ct§ ‘within

A convenient way to neasure the ity o
7 baamezptalslenmltwfor hduhrimatiofy kase dixi dat or Test, as
3 described by 31 Stangeland et al. in U S Patent
3,852,207. There are two forns of this test: 32
9 &!M%oérlﬁgltw&mb%bﬁ#@g BAsSoil mae%k/éﬁﬁdﬂ tl%'F‘is%ﬁbr—Tropsoh
measures t resistance to 33 oxidation by neans of
10 Doderived wphllaia;fr@@hoolagd ithe petrolgppadarivesd ba}@ougeramually

BT e AT T ————

12 @mﬁtdlﬁerenicmbongﬁs ﬂﬁﬁ@rogﬁmohgiiﬁthé\béﬂ@é factidi in the
conditions are one at rmsphere of pure ﬁen at 340

13 debleadgvilk negr do pbesadiusied pecergitay. éam ﬁleodutrs Apdlbragognize

14 10&%’[ gby gﬁn%er%cﬁeé%&&&{og%@gﬂ r|Ve!j rfrbacg]ga ragﬁﬁsé) él[e%'ged into

15 oi iheaudn@afnr@dbbste' NES@WH@(IMMBH@Q@CDQW rgnahk within the
The cataly is 6 a mxture of squbIe

16 nefaégetn‘éiﬁﬂsl‘iéﬁ%@%%sglieﬁﬁddcpfﬂ'@fﬂ bignst age metal 7
17 anal ysis of used crankcase oil. The additive package
is 80 mllinoles of zinc 8

18 bl Bpof p@nb;swhememberawm athwitiph asgemaple gittie Liicgtiagbasé oil will
t B th f b
19 01 pogih b FRPGHAETIER P aHen Tl o adiang: i Bie dIsclosure, where

20 Iap éu&@é.h@g yl\ﬂrﬁl '?Jn}’@a]s%&edq{thé&@e tif ﬁ@%b%@n BERPHM &Sy

er of i ndi cate good st
21 Gesntendtar@analh‘mabmeibod) ASBWI $R0925Q Lkubrlabbn@ babe oils pPepared
hours For res ventlon

BIN.
22 | 2fOTding tOBE B anteﬁ [N haye %B%JP ni@OHBBPg‘tS Which are
23 pr @&ﬂbéﬁitﬂe BF S@ér? beloiahealitthorits BRYERed é¥8Plc:(’)"?‘ﬁﬁiatntlonally

preferab greater than about 30 hours.
24 &derawezﬁluérm@tmg basecoiftducted in the same 15 fashl on,
o5 except the additive package is omtted. 16 17 In
general, lubricating base oils of the invention wl|l

26 hapgeao Nwoktrambﬁ,tlbw ér&sn@‘hcs LRdhRUMER]Y r@é@mhedéiléws%ﬁ blends

percent and about 45 wej percent unless the 19

27 bl @hﬁlsewﬁrmd&ﬂeég@éd|sgllat9 TrAcHAN pihepbeasinadiasesaileyof the

28 C%\’/Sﬂﬁér? Wﬂ, h&E ér(? o%idBtion stability which will generally exceed that of
29  conventional lubricating base oil blends. A convenient way to measure the
30 stability of lube base oils is by the use of the Oxidator Test, as described by
31 Stangeland et al. in U.S. Patent 3,852,207. There are two forms of this test:
32  Oxidator BN and Oxidator B. The Oxidator BN test measures the resistance to
33  oxidation by means of a Dornte-type oxygen absorption apparatus. See
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20 derived base oil, such as heavy neutral or bright

stock. In this instance the 21 volatility may be | ess
wohem/0d@&snei ght percent. 22 23 In the present PCT/US2003/033493

i nvention, the Fisher-Tropsch derived distillate

fraction will 24 conprise fromabout 10 wei ght percent

1 t ORANO WO "WiddtlonsWERE 0Nk, tIRGutAhPAnd BRgineering Chemistry,
| ubricating base oil bl end. The petrol eum derived base

2 o Volkid8, pegenzti 4836 Nermally, Hisoerndiiongeaighene atreesihers of pure
2 pogoellel 5 Lo RB T Ty SashiEpl B Aol ahord oo mi

4 neut O@lbyOIIdO @roflill ghthesDxdétor BN te38, Msedl dficepdigptasiused per
the bl end, | ess conventional base Qi | enerally is
5 1 e oBMe ©f o @ndan additiverpackage igdn Hg%m ’ih@splbﬂ herratalyst is

| ulr,
6 | UR5816 24 sBRER Aokt A%, el lesverdf motal
7 weagalysiseifrusied wnanleaise ed. TRé akidetweq]dckagew%snlmhd)lemnf zinc

Neut ral] base oil, rol eum derj ved base q wi |
8 32 WBIYQ ygjéth%p&)‘ thedd%e@rams é?'(:b'ﬁ‘f" to

ab [ [
9 ¢ heflaath %ﬁc%@é&ﬂ%%%;‘é%%ﬁﬂ”%%%g?tﬁﬁ P ISR bficant in o
10 f r sictulated aigicatiun. 2igH Valeagor POY/tus20 84083 BIBe lter of oxygen,

Wi, conpri fr.om about 10 we e about 60
1 el TGIRER GoeBmtg i REReialy: 1 O BPeid 1S Shauigther ahaiy goout
12t h? H&'ré | ek thé“bg@séﬂtﬂ\fe'nﬁéﬁ ' tﬁ@ @ildéi@)‘? HNiDaiuEatill he dﬁ@ﬁ%r than
oils of the 5 invention wll be significantly broader
13 t hahouih‘tfs bouiiss praferdblyogrelataithaaaibayt Baseurs apidirsost preferably

4 ¢ RSk} B0 o SBPOEEL BRIt R aREed e same
15 Coms%n @xakpithdelddnre daakragé@é bRttdpse oils typically

8 not exceed about 250 degrees F (about 139
16 degrees C). The boiling range 9 di stribution of the

lu I o
17 o B A e 94 Bl PR B 00 MldagtSeuny o
18 andetvii&rf albout 102fwtai@at peicent amkﬂmdem 4 deight peassntainiedsothe
the Fi scher-Tropsch derived distillate fraction. For

19 exBlgndeconipias anl%p@ﬁ@llbétmr@@ﬁﬂw@f\}&fvwg@@vemlonaj pgtroleum
20 megbﬂ Hgé Bll,hélg:ﬂeasoﬁécﬁvglt tlra\ﬂ) Br@flt §tp8k IR this mstance the

Fi SC ro sc erive rac
21 rredolammyeuay bk |dsEsihanil2 \mellght pdrtehe such that the
boiling range distribution preferably will be greater
2than 15 250 degrees F. V\hen t he petrol eum deri ved base

2301 | Hﬁe &_ﬁ BAVNVESHE, @he P ﬁ@r—T eroE@ cﬂ?ﬂll‘a?e ﬁ%gﬁ&?will

Fi scher opsch deri'ved |st| ractlon
24 heam;npn@e rfikeunt ahbuibt&wetghlt pprcea‘nétcabbgutv@(] Weimlt speoctertt lwhthe total

boi ran Wi 18 be er than
25 35 itigind 8apS BRI T heiris T dsek 73 asa lian] Gagpree from
26 bagBogi 20 mlgr&%el%ér@% abegtka0 we@h& Bel@bf tHetotal blend. When a
Fi scher-Tropsch derived distillate fraction to the 20
27 br hghvs petrelepresienivtsl Jassi ¢il, sbeh ssdteaviiaeutrabobor briglt stock, is
8" U84 (|er1 BFer;JIa?lHtgltﬁg bygnldl, Ie%% conventional base oil generally is required to
29 achieve the desired properties of the lubricating base oil blend than if a lighter
30 material is incorporated into the blend. With lighter weight petroleum derived
31  base oil, such as Medium Neutral base oil, the petroleum derived base oil will
32 typically comprise from about 40 weight percent to about 90 weight percent of
33 thefinal blend. In this instance, the Fischer-Tropsch derived distillate fraction
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21 greater than 450 degrees F. In this disclosure when
referring to boiling range 22 distribution, the

woabd4ioaepst ange bet ween the 5 percent and 95 pePCEmIS2003/033493
boiling 23 points is what is referred to. Al boiling
range distributions in this disclosure 24 are

1 Me@fUSRApisd Mt A US HaNASEEt Bevabiit iocalouTBonesight BS@nt of the
or its equivalent 25 unless stated otherw se. As used

2 hefirgliplend.equi val ent anal ytical nethod to 26 D 6352
refers to any anal ytical nethod which gives
substantially the sane 27 results as the standard

4 mePhsigrabl8 th@ Boiliag ahngadistitattion, ofthe fubdrivatihgwase oils of the
vi scosity Fischer-Tr oaich derived distillate 3? o
5 1 rigventen wikbe pishiisantly brrades than thosenhsgerad fey lubricating base

o B4 EARRENEERS, Sl BT A deke O T i

7 a radgeMistpibaton for cohivehtidrizly\derivbd titeridaltiegdaise oils typically will

o 51 B ot B g O VM 08 o 28 BT SRR e

o aRey e R IERTE0NI SUSEAS FETLIORY POHRRID e
10 deweighd obtteepetrdlewasdereddeasei ail ambthsl ratid.of the getroleum derived
L
12 adflid r.iaé‘t?olet_'fﬂn%e?%@ Ha‘é@rdilgél%trﬁeéfu?n HEGGal BhsUi0 WD HtRSof the

di esel engi nes, axles, transm ssi ons, and numer ous

13 ot Rischer-arapsohtderived digtitlatenftaction talthappedigeit nastieal bage oil will

As t . finished | [ t t th

14 ¢ o8 SLER ATRONE elibORAST oy MR REPARl M BB the

15 debsnedghses hentenges petoravedsiveil BASHBIl %24 heavy Adutral base
Lubricating base oils of the present invention have

16 Ibe@ih,_ the ualo pbth@ecigehqra‘ap@scnge\;ivﬁd fistibatpdractign e fesheavy
7 el 8hel ) PRl Rl PR S bR 28 PRppon i

18 | NBERirés@r i 380 Hogreat &, ¢thdlly, whéntRebebbleund 36flved base oil is
June 2001 specifications for_both npno-grade and mnul ti
19 15bgjghtgtocks @é@@f&ﬁgF%hef-mpxardeéwa iggillate fraction to the

20 DUbbr I EAG AT e P TNLE0 G o v e
21 nubtdatr thde 450addgrase Fl ibthicdistlogus Whemagfelring to boiling range
22| A ORg sRBTe] {25883 HEET e BB O LSS et Boiing
25 LoghAFIL 3 LRl MR LLRRR B BIARLENS b i disclosurs
24 | ubre nmassraahusihGdestaadaid gndytack ngthod D-635ionds equivalent
25 ! nﬂH etsrsis?elnted 2c%heorivvlisse'. As used herein, a equivalent analytical method to
26  D-6352 refers to any analytical method which gives substantially the same
27  results as the standard method. '

28

29  As already noted, when the low viscosity Fischer-Tropsch derived distillate
30 fraction was blended with the petroleum derived lubricating base oils, a

31  viscosity index (VI) premium was observed. The term *VI premium” refers to a
32 VI boost in which the VI of the blend is significantly higher than would have
33  been expected from a mere averaging of the VI's for the two fractions. This
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22 23 Finished lubricants within the scope of the
i nvention should have a 24 col d-cranking sinul at or
wOGaBjo4exspar ent viscosity of | ess than 7000 cPrar/us2®3/033493
-25 degrees C and preferably of 6500 cP or less at -25
degrees Cif the 26 lubricant is intended for use in
ancffuet wERGHhbS itideaBle When Ediealvigdpeltrotitim d2iived babd oil was
not exceed 12 and preferably will be 6 or less. 28 29
Thesaduprthe ®lansy base oil conpositions of the invention
may al so be used as a 30 bl endi ng conponent with
other oils. For exanple, the lubricating base oils of
3 FinhishddLabticantgray be used as a bl endi ng conponent
with synthetic base oils, 32 including
pol yal pha-ol efins, diesters, polyol esters, or
p .
PERRBBISRERES goh SaIFSohRES AN PSR 41 038t st one
7 - Z&Ime’zMél@ddsR&IICE’GL’E/MSZL(H@E/iG@Bl&%ObIIedemebengmeﬁ axles,
the i nvention rrﬁ':\\éube conbj neg with isorne Jze

8 pofATBERIORRXaN] BUTREYS AL raBspRIta bl A ISKiskial gpplications.
9 OiAS noﬂéq é&gfe ﬂh'sﬁe ‘ftﬁ’c’}ﬂ%%‘ﬁ?é’ mivsthitet tmé@ﬂf@d" flca'flof\ls%ld%elr
coring fluids, etlonfwds and in other oil
10 fi |et€chdmniohpmwt4@ea9 defingd by tla@pom@%med@@vemg emﬁﬁ@on

t he b tt fluj.ds, t I
11 Rl AL PR SR B L EISR b% RE T8 i stavl
12 1 Ofok ERhAAAY] r‘ilsl‘i’éd Ribricahts |ﬁtetnﬂéd¢é$|p|¢1@iﬁy\b¢these apphcatlons For
polyalphaol | ubricating additives in downhol e
13 apgkarople mbsncamngabaw pimaf 1%@ preagnt igegntion rnaay@ed‘prr@uated to

14 PSR 0 e DRSSt g an ot
15 ' %@énk%@%r@ﬁn@@% fﬂdﬂ%&arﬁple MlltigraBaiceaikcge engine oil

41,981. 10 11 Additives which nmay be bl ended w th
16 t h@é\eletjb@ thasperdlicaiions don 0Wo><$<oéw *Xe ¥ OY\oXe4: gng pleafV-XX

I d
17| SEAESRLS SRS BB 0058 b2 o

18 | ubrsbh@mTropEI;zhid@al/e@Mrtobuag biase loilslef tHeoinvartiexagyl g used to
ti-wear additives, detergents, dispersants,

19 aniqr@%iaiaﬁwhesd@hrw@&fwe 159 o FRITHFALONS\PT SAE 70W, 75W
20 ar"]?ﬁ(?‘éﬁ\rl\fﬁeérr lgﬁﬁbﬁﬂs 'é'?ﬂ'létﬁ/%coglﬁﬁéha%é b8I'$2 and 46 industrial

ents, corrosion Itors, sea
21 sweild. agents, and the like. Oher 17 hydrocarbons,
such as those described in U S. Patent Nos. 5, 096, 883
2and 18 5,189, 012, may be bl ended with the lubricating
23 baﬁﬁnéﬂéd R HE WithitPihel i@pe’dt the Hvehesh |sHB£|I'dQ?eWe @as
he necessary pour p0|nt klnenatlc VISCOSItK
24 200@|d+mrankzagslmolmtqru Cﬁsﬁracnp@mmtesscowppé hasrsyt an H@OO cP at
t ot amount ., of ad | t| h 1 n
25 | i EarEoniG And BTelaalBroRuber andbet PP ofbumen e fine
26 t O abRHAt xg%t%ﬁd@@fc&MseQﬂrafrﬁéﬁtonﬂbwe\éﬁgnr@Jerhbceélaﬂon Index
excel l ent properties of the
27  should not exceed 12 and preferably will be 6 or less.

28

29  The lubricating base oil compositions of the invention may also be used as a

o1 AW NN =

30 blending component with other oils. For example, the lubricating base oils of

31 the invention may be used as a blending component with synthetic base oils,

32 including polyalpha-olefins, diesters, polyol esters, or phosphate esters, to

33 improve the viscosity and viscosity index properties of those oils. Lubricating
-23 -



23 Fi scher-Tropsch derived base oils present in the

bl end, | ess additives than 24 required with
woamumaéasonal base oils derived entirely from permskmans3493

stocks 25 may be required to neet the specifications

for the finished |ubricant. For 26 exanple, due to tHe

11 nbaseoils of e ihvéntiont malpbertanbiaed Witpisemetizet iddt@ldum wax.
fraction, 27 |lower anmounts of anti oxidant additijves

2 andhey mavapiep ibeeisedATPSRES 8Ils ;dlhzlgnﬁ afuivasoyey fluids, packer

ngQ@%LEﬁﬁg}ﬁﬁ%rﬁc@qﬁg J)Hﬁﬁfd%?éfp}%lsn ?gﬁ“ﬁ% é‘nd Wéﬂ-ée?vlcmg
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9 Usg $ﬂpét@hﬁNBah ﬁqrgg,qstl on Engines 2 3 As already
di scussed, the lubrlcatlng base oil bl ends may be

10 formul ated into 4 prem um finished [ubricants which
abl.e for an . conbust i.

1 CrBrRVRETITG By dR{oRoaT 68 [BuisrS BRRE oit6 form the

12 di figlshsd IbricaRecdrdposifion Mokidethose WHsH | b%‘lrﬁé\ﬂ!é’&ﬁto improve
refers to an engine which uses a normally |iquid or

13 gasedais AroRerties gt ealnishest lubkiaapt. & ypicat additiveminclude, for
14 gag%mp% ]aﬂﬂ‘é/véjdrea%@litlvfe ebetefgé:nlfg lﬁgﬁf@gﬁﬂtg”ﬁﬁﬁ%ﬁdaﬁa pour point

surtab or use in Erna conmbu

15 Whilepres8atseViintihronetsh frictionprodifietsh e mumifsrsi aRtifoaming
i ncl ude mineral -derived fuels, such as 10 from

pe@@%ﬂ‘@uﬁﬁ’"‘é‘ﬁ%’i‘ inhijforg,sgal SWH@HQNSC apgddhg likg.@thess
17 hﬁf&rogsmo%%d [P th]o]se':d%l%HSéd r{ gpassucrgxmassg%ga 883 and

fue erlved romvegeta
18 et HABGI012anavebd leded hvdth ﬂw@dhbg@éjm@dtmr?mlt bli;mWied that the
et hers, ano n|t o 13 conpounds and the 1] ke. .
19 G Barher AERSt R neciahenal et paitokngralisssEostyflash
Di b b Biti : ‘
20 Igg@k d;dﬁgbglcg%ﬁtcg%rﬁl%g lcfalﬂgl 1@'9%@@] afggﬁ(;}&lt% 0858@1’(1%3 in the
21 vvefnghhecﬂmrbmant wnljlfahhwﬂhrtﬁthe]rangebéfmm aloautblutst alowut
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2 g MBIt ARKCRTFRBE Y Ty Pt INEPEiSSTBRe or
23 f OFfsthél- ‘PI"dbs@ﬁ%‘eﬁOed bé@e Bh@ prédting h{eﬁ’\ej BIBRY CléEé %deftlvéjé‘?nan

i nvention are used [ubricate the vari OUS endgl ne
24 paracslIredwﬁtm@mm@ntlheald;aaend@rdmbu@ntm@wfnongpetraiwm bocks

alve tr £

ot RiMinf ta st DBpolialPhe 0T wo BustBeBlpary. Por
26 0n§xe§1ﬁple\/\@ué¢§ltmsni$1heh-ﬂﬂ seatslith R they BiskBe BRI pdeh afistillbRefraction,

overhead 23 cam design

lower amounts of antioxidant additives and UV stabilizers are generally
28 required in preparing the finished lubricants. In addition, due to the excellent
29 VIl of the blends, VI target values may be achieved in some finished lubricants
30  without the addition of viscosity improvers or with lower treat rates of viscosity
31 improvers. The use of additives in formulating finished lubricants is well
32  documented in the literature and well within the ability of one skilled in the art.
33  Therefore, additional explanation should not be necessary in this disclosure.
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24 25 The internal conbustion engine may include a

turbocharger which as used 26 herein refers to an
wexhauge28dr i ven punp that conpresses the intakecaius2@ad33493

27 forces it into the conbustion chanbers at higher

t han at nospheric pressure. 28 The internal conbustion

1 €NYsBanah&GnBRL ohilsilstilh ERgirdaust gas 29
after-treat men evi ce, such as a catalytic converter

20r particulate trap, which 30 is intended to reduce

L el

4 eXmehﬂsn finiehéd ibridedtstwhithrarésuitablerfof ysd mean miermiall on
but are not 4 to be construed as limtations on the
5 scep@byptiehenging Siavingna ValvedratmAipHaed in fh'%dﬁclosure fhe term

6F E@@a&?&?\ﬁﬁ&dﬂ éﬁ ihb %l%rsf fcf"&rg'e@gm%qﬁﬁlb rl‘f'%[eg% norgally liquid or

having a Vi Scosi t ween
7 10@ad@@1£ml @umaaspfwwxeetblamegem gab,l gasibdiner ahddiestDfuel.

above, | t he, Fi scher-Trq proces
8 hyEHSESrVé@Ph ﬁ@a)ymék"@?@% r 14! Bf?m‘ilf iPRgngines and which

gyg @Mtﬁ?nﬁhb%q_géb@@hﬁfenﬁoﬁ lirfdidd ﬁ\t&rﬁréér(ﬁ}l gé@%&ﬁ@@l Buch as

ation. roperties of
10 anérbmpeltr(aiadm shalpr opemaI; ewtbempﬁxemj suohtasdhage derived from

11 o FcpRis] s bt oot fiels ceBund gom YesesibRubpligr sl as
12 Vi SARFIOL RSwM b bﬂ1érh’@el§%ﬁ§h %ﬂﬁéﬁanbﬁ%@ers%rgb%o nitro

conpar | son between t properties of the three sanples
131 scemmnndalaowthe m@e ﬁa%ﬁB@erls ey basihgoE@dedroramil¢aded.

14 Elisoel Rycld may ISR Sl MO AFR IS, Ja565hibisT 3 ping less

15 POtHHNn a&)ut?ap05 ﬁ/blglﬁ eresht BgfluMoack Vol atility (wt.
percent) 49 70 59 3 24 It should be noted that,

16although t he vi scosHy at 100 degrees C of the 25

nBEET CORBRSIAEhGHEP TR bRty ERRMAECald diosel

18 Sl gngfesalhé bnbin@hﬁay b@dalﬂhbed’r B8 tNeastkokeobaiout-strpke désign.
Wa§rh?=,|fl%rlls!hfeldclatr)]lglcl;ayntls of the invention are used to lubricate the various

20  engine parts, including the cylinder walls, bearings, and the valve train,

21 i.e., the valves and the camshaft. In automobile engines the valve train is

22  generally one of two designs, the overhead valve design and the overhead

23 camdesign.

24

25  The internal combustion engine may include a turbocharger which as used

26  herein refers to an exhaust driven pump that compresses the intake air and

27  forces it into the combustion chambers at higher than atmospheric pressure.

28  The internal combustion engine also may include an exhaust gas

29 after-treatment device, such as a catalytic converter or particulate trap, which

30 s intended to reduce pollutants in the engine exhaust
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28 29 Exanple 2 30 31 FTBO-2.5 was bl ended wth two
di fferent Medium Neutral petroleum Goup | 32 or

wanoup4éasibase oils identified as ChevronTexac®BCT/US2003/033493

OO\IO)U'I-POOI\J—\

10
11
12
13
14
15
16

17
18

20
21
22
23

24
25
26
27
28
29
30
31
32
33
34
35

220R(Group Il) and Exxon 33 Europe MN (G oup I). The
wei ght percent of FTBO-2.5 in the total blend was 34
sel ected to provide a ki neBRAMPMEScosity at 100C of
approximately 3.9 cSt. 35 The properties of these
bl ends are sunnarized in Table 3. The excellent cold
2 . i .
%‘@u@ id(%fa%ﬁl%s @@@%ﬁ%ﬁtﬁ%ﬁa]aﬁgﬁﬁﬁghbéﬂlon but are not
CQG\Wlé@rwﬂmledJémmwmnsrcm thei $copei aflihe mveatiabl e Noack
volatilities (shown in Table 5) should be 3 noted. 4
5 Table 3 Blend 1 Blend 2 Conposition 47%
Ty 3% 56% FTBO- 2. 5144% ChevronTexaco 220R
DM MN D-2887 Sinulated TBP (W%, OF TBP @
627 623 TBP @0 649 641 TBP 20 688 674 TBP @0 722

70 P_@0 77 832 910 901
e g IAsb eI IsHiate fS e (G0 aa TR o) Raige Sadzposty
30t§etw@bﬁt2 ér*?dJB'é&ﬂ ak 50@%§Véé§eﬁll/éé’ pRIduBEE ab 7 e@éréﬂ @@scnbed
Viscosity at 100C 884 Viscosity Index 12
Paavovepi.at, bythe Esches Trqeshaprocass;, hydrotn%m%iasdrmsomenzatlon
dewaxing, hydrofinishing, atmospheric distillation, and vacuum distillation. The
properties of FTBO-2.5 were analyzed and its properties 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 three samples is shown below:

FTBO-2.5 Nexbase 3020 Pennzoil 75HC

Viscosity at 100 degrees C (cSt) 2.583 2.055 2.885
Viscosity Index (V1) 133 96 80
Pour Point, C -30 -51 -38
TGA Noack Volatility (wt. percent) 49 70 59

It should be noted that, although the viscosity at 100 degrees C of the
Fischer-Tropsch derived material was comparable to those of the
conventional oils, the VI was significantly higher and the TGA Noack volatility

was significantly lower.

Example 2

FTBO-2.5 was blended with two different Medium Neutral petroleum Group |
or Group |l base oils identified as ChevronTexaco 220R(Group ) and Exxon
Europe MN (Group ). The weight percent of FTBO-2.5 in the total blend was
selected to provide a kinematic viscosity at 100°C of approximately 3.9 cSt.

The properties of these blends are summarized in Table 3. The excellent cold
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CCS at -35C, cP 2217 2152 CCS at -30C, cP 1173 1137
TGA Noack 27.84 30.15 Oxidator BN, hrs. 22.38 14.79

WO 2004fMeaspl e 3 8 9 FTBO- 2.5 was bl ended wi t h PGW/US2003/033493

1
2
3

di fferent Heavy Neutral conventional Goup | 10 or
G oup Il base oils identified as ChevronTexaco 600R
( GeraMRinlg! viscoatticklofiEx s ererfdsrazpeortbbiied i the lcbnvdittonal 100

viscosity and VI for each of the petroleum 12 derived
bableual &lswiigh gemparakiedloass volatiligs (oxyroimebadle 5) should be
P étg§2003/ 033493 | Petrol eum Derived Base QO |

Viscosity @100C VI 2 ChevronTexaco 600R 12.37 100 3

4 Exxon Europe HN 12.25 98 4 5 The wei ght percent of

w ~N O

11
12
13

FTBO- 2.5 bl ended with the petrol eum derived base oils

56 was sel ect ed to provide a Blematic vi scosity at

1 Tt es af
y ] o3 Blend 2 i
B| HREPYSH 0. 2|59 ol B 5/44%
FIBQ 5/.33% C VEPTEIEE y ] XXR{Y Europe MN
Dt PaBB7spimuiated ), OF TBP @ 622(622 TBP @O
6B8VE3Q, °TBP @0 668 669 TBP @0 696 698 | TBP @0 756
759BPTBP @0 831 872 TBP @062B1 982 TBP @5 101823
109BP @10 649 641

TBP @20 688 674

TBP @30 722 706

TBP @50 779 772

TBP @70 832 830

TBP @90 910 901

TBP @95 943 929

TBP @99.5 1028 974

Boiling Range 316 306

Distribution (5-95)

Viscosity at 40°C 17.64 17.02

Viscosity at 100°C 3.956 3.884

Viscosity Index 121 123

Pour Point, °C -13 -13

CCS at-40°C,cP ' 4432 4337

CCS at -35°C, cP 2217 2152

CCS at -30°C, cP 1173 1137

TGA Noack 27.84 30.15

Oxidator BN, hrs. 22.38 14.79

Exampie 3

FTBO-2.5 was blended with two different Heavy Neutral conventional Group |
or Group Il base oils identified as ChevronTexaco 600R (Group Il) and
Exxon Europe HN (Group I). The viscosity and VI for each of the petroleum

derived base oils was as follows:
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TBP @9.5 1061 1058 Boil i ng Range 389 387
Distribution (5-95) Viscosity at 40C 16.6 16.5
woizemogesy at 100C 3.904 3.881 Viscosity | nderCL@3203/833493
Coud Point, C-9 -10 Pour Point, C-18 -13 CCS at
-40C, cP 3263 3640 CCS at -35C, cP 1561 1751 CCS at
1- 3I5choléﬁ’rrﬁ5é’rl\%%oBa§—é?6|l’\baCkVI§50§tﬂr @O01®PC Oxi datgr BN,
: 67 10 11 It will be noted that the Vi
2fo€h3vr@n“de>sacm@0(1%3 and for Bl ent®-3d/was 132. Thi@ 12
IS i gni tly higher val ue woul d have een
3 ex%&%e%uﬁopeqﬂg of the 13 bltfng@corrponents I?a
4 nerely been averaged In both blends the VI was 14

essentlally identical to the VI of the FTBO-2.5. This
5 i néine weight pregent REF hBEha5 bierdagvityihe palsolgym derived base oils

o PSRRI SR PSS My

7 at 3 OBteETE prderiNacitheeed b@ﬁdﬁ@k@éuﬂhh@ﬁe@llh Jablepgri or
bl end stocks. 3 4 Exanple 4 5 6 The properties of

8 the lubricating base oils of exanples 2 and 3 as shown
9|n 7 Tables 2 and 3 above bl gqﬁ conpared to the
properties of comercially 8 avail abl e petrol eum

derived conventional Goup |IBrmd 33 oup Il Light Blend4
eébfr?ﬂositﬁnbase oI T's ag7 SuNPaRC-2%/3N89A0! P B79LFPBO-2.5/33%
1p 11 Table 5 Chevy onTQHQ\?an@éJ(afcom Al B Eyrope HN
1 r ( gfﬁul té:du UAaSt ATeET 1T UdAas 1UU \_,UI € 1UU AFI
Baggpﬁly\lﬂ/ol), j": I Cat egory
TBP @5 622 622
TBP @10 638 638
TBP @20 668 669
TBP @30 696 698
TBP @50 756 , 759
TBP @70 831 872
TBP @90 981 982
TBP @95 1011 1009
TBP @99.5 1061 1058
Boiling Range 389 387
Distribution (5-95)
Viscosity at 40°C 16.6 16.5
Viscosity at 100°C 3.904 3.881
Viscosity Index 133 132
Cloud Point, °C -9 -10
Pour Point, °C -18 -13
CCS at -40°C, cP 3263 3640
CCS at -35°C, cP 1561 1751
CCS at -30°C, cP 852 950
TGA Noack 35.84 30.85
Oxidator BN, hrs. 32.79 17.67

10

11 It will be noted that the VI for Blend 3 was 133 and for Blend 4 was 132. This
12 is a significantly higher value than would have been expected if the VI of the
13  blend components had merely been averaged. In both blends the VI was

14 essentially identical to the VI of the FTBO-2.5. This indicates that the blend
-28-



(APl 1509 E.1.3) D 6352 Sinulated TBP (W%, OF TBP
@ 412 647 TBP @O0 443 672 TBP @0 449 703 TBP @O0
wa53604702681 TBP @0 472 761 TBP @0 489 796 TBPCTR82(3/633493
839 TBP @5 530 858 TBP @®9.5 576 907 Boiling Range
118 211 Distribution (5-95) Viscosity at 40C 20.4
1 20pén@fled fidfh @ Vl\ﬁréﬁﬂé?rht ﬂ\sﬁﬁ tHb ﬁremohsﬂexlanélpl%thel&&@uent CCS
Vi scosity Index 102 97 95 Pour Point, C - -
2 - 1gpsuity at GQJSV%WIOI’%NOG(@PV@E@@ malgts hsse Oﬂsﬁgpemlsﬂd stocks.
3-35C cP >3000 >3000 >3000 >3000 Noack Volatility, 26
29 25.5 29.3 wt % 12’ -29 WD 2004/ 046281
4 PCEXBRIO 033493 1 A conparison of Table 3 and 4
with Table 5 illustrates that the 2 Fischer-Tropsch
Sderived | ubricati ng base oils have a simlar Noack

o S0P BRULHEL g LA ARSI G B8RP L oun i
7 Li gbbleBI@JamcaB andvs. mé’tnbel%:oaqued 10 ﬁmpﬂmp&d:ew«n‘obommermally
B <1 G AEg eBE feivad CamentiBiaCtees ' Suads iy dhilputral

th [ ls. 7 8 Exarrpl eb5 9
0 %ag‘i’?iﬁééégﬁ%eﬁt%%%fmﬁiﬁ'% SAE J300 | OW 40

10 grade viscosity definitions

11 Table 5
ChevronTexaco | Gulf Coast Gulf Exxon
100R Solvent 100 Coast Americas
‘ H.P. 100 Core 100
API| Base OIl fl I Il l
Category t
(APl 1509 E.1.3)
D-6352 Simulated
TBP (WT%), °F
TBP @5 412 647
TBP @10 443 672
TBP @20 449 703
TBP @30 455 725
TBP @50 472 761
TBP @70 489 796
TBP @90 516 839
TBP @95 530 858
TBP @99.5 576 907
Boiling Range 118 211
Distribution (5-95)
Viscosity at 40°C 20.4 20.4 20.7 20.2
Viscosity at 4.1 4.1 4.1 4.04
100°C
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, 26 29 25.5 29.3
wt%

12
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11 was fornmulated with a lubricating base oil of this
i nvention. The lubricating 12 base oil contained 12
woeb@hueser cent FTBO-2.5 with 88 wei ght per cenPCT/A82003/033493
ChevronTexaco 220R. This base oil was used to prepare
the autonotive 14 engine oil shown below in Table 6.
1 15A chnpkaizon d&f Tl Baird 4 witkARbYS Sanstia¥esIRiehd OW 40
Viscosity at 40C 92.68 Viscosity at 100C 13.98
2 v E@@B@ﬂ- ransed deryad Gogicatipg base aYs hawa awiatier Neackyplatility,

at oF ﬁ‘éa“memgpﬁﬁzﬁsgy% %ﬁré@%@t&gﬁw;@tma@ Group |

4 18arhd! Gebop ldigkt Netiesl dllbaThé F%dhb&ﬁ"@@pt@fmm@ddubnmmg base
able to neet vjscosity and Gel atio

5 | nelisoidpednyention pe dfscpﬂayaSIleaﬁ@rarm ¥ Behiesniansilonen CCS
d I
6 ox oo inap 11 cofgsat Ligh RBUERMBRS" 3155 Aece!! o

7 Fi scher-Tropsch di sti Ilate fraction having a viscosity
of 2 2 ¢St at 25 100 degrees C (designated FTBO 2. 2)

8 wakX with Heavy Neutral -30 WO 2004/046281

g PCT/ US2003/ 033493 1 conventional ChevronTexaco 600R
(Goup I'l) and Exxon Europe HN (Goup I) 2 to form

10 t wA dramkdasetengind al enasitingl8 An d80G < O¥Whdirgrade Taslosity deBnitions
4 Tabl e osi.t

11 Frias BB UHS EToT DR B R an e i Th ybricating

60
12 of QEEL%%%" eagtggﬂ\éy.@%%mxpe@éerﬂ@@mﬁwﬁa Bwegns pRRddnY

13 ChevronTexaco 220R. This base oil was used to prepare the automotive

14 engine oil shown below in Table 6.

15
16 Table 6
Engine Oil

SAE Viscosity Grade 10W-40
Viscosity at 40°C 92.68
Viscosity at 100°C 13.98
Viscosity Index ) 154
CCS @ -25C 4,749
TGA Noack, wt. % loss 15.41
HTHS, cP 3.75
Gelation Index 4.5
Oxidator B, Time to 1L 02/100 g oil, Hrs. 30.75

17

18 It should be noted that the blended engine oil was able to meet viscosity,

19 CCS, HTHS, and Gelation Index Specifications for a premium automotive
20  engine oil. The engine oil also demonstrated excellent oxidation stability.

21

22 Example 6

23 .

24 A Fischer-Tropsch distillate fraction having a viscosity of 2.2 ¢St at

25 100 degrees C (designated FTBO-2.2) was blended with Heavy Neutral

- 30 -
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VI 113 117 CCS @-25 C 8,609 6,780 5 6 Each bl end

was fornmulated into an engine oil neeting the
weoepewiokexsat i ons for 7 15W 30 and 15W 40 by bl erdirmg2008/033493
an additive package. A viscosity nodifier 8 was added
only the 15W40 blends. No viscosity nodifier was
addpflehforfll iGHvrodrekalb $00R! @rdup Tb@n@ fE%t@h EL@@p@HN {@oup )
finished lubricants are shown in l e 8. 11 Table
8 tBiferd two Biksicating Bremail bleBde rg Séo'lovwar IadT@bi%\?fv 30 15W 40
15W 30 15W40 Viscosity Mdifier None present None
present Vis 40C 77.91 106.5 78.72 106.5 Vis 100C

10.55 14.22 10.76 14.21 VI Tafle¥34 123 136 Pour
Point C-32 -33 -35 -35 (CCS -20-700 RQ')AR?RQ

AW -

5,773 Gelation |ndex 4.7BB€ 3 8 4 HTHS 3. 27Blensh6

Gemposiion TGA Noalck 2086 FZB(524£780%. 72 2Q%0HTBM22.2(80% Exxon
ill be noted that| eBhbvioh€exaewS0GRr nul at ed EorapedtiN

NPiEgsig) &O1dtre Notled That pgg@bl end § and Brengogs 15

3l
W
th\¢|3§@§fy§tl4?03@I ons| for 1451.68¥ 30 and |[15W 40. 152.88
S
0\

| dUClUﬂb‘Bl lIIB VI > I]ICdll
E et th plb‘ or for J.5vv 7.

n} o 41y
T1TC GUUI l.I \"ARNBERVA] VAL DbUDl ly ||UU[ | | C
chbﬁr@?% 046281 PCT/I gﬁwﬁqganqqxloq Exanp! n678§r 3

5 FTBO 2.5 vvas bl ended i n various proportions W|th three

o 1448 B ROONEI BBk G AL o for

7 f 015WL30 an«bpéw-nésby bldredipy pan bdditive DatkR®. 2\ ﬁsd:comty modifier

8 g L\If_\; ﬁaeg |yetﬁgqggy %@,eblgncPsS ;\bq?rz)sg;/ mod| P ler was adé‘eae to either

9  15W-30 blend. The properties of the finished lubricants are shown in Table 8.
10

11 Table 8
Blend 5 Blend 5 Blend 6 Blend 6

Grade 15W-30 15W-40 15W-30 15W-40
Viscosity Modifier None present None present
Vis @ 40°C 77.91 106.5 78.72 106.5
Vis @ 100°C 10.55 14.22 10.76 14.21
Vi 120 134 123 136
Pour Point, °C -32 -33 -35 -35
CCS @ -20 7000 6,924 5,752 5,773
Gelation Index 4.7 5.6 3.8 4
HTHS 3.27 4.01 3.36 4.02
TGA Noack 15.12 15.47 14.72 14.94

12

13 It will be noted that each blend was formulated to meet the specifications for
14  15W-30 and 15W-40. It should also be noted that both blend 5 and Blend 6
15  were able to meet the VI specification for 15W-30 without the addition of a
16 viscosity modifier.

17
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9 Description/Blend Blend 7 Blend 8 Blend 9 Bl end
Blend Blend ID 10 11 12 FTBO-2.5 (wt. % 30 60 25 60
wGQoskd468nevron 150 BS 70 60 W. I KC BS (W . PE&T/T82000/033493
Daging BS (mt. 9% 75 40 | NSPECTIONS Viscosity @40C
88.83 28.73 77.19 26.20 92.04 56.52 Viscosity 100C
1 125ng |87 11.96 5.683 11.8 9.011 VI 129 150 150 166
our Point C-14 -18 -21 -23 -9 -11 CCS -25
2 C 14,822 1,601 8,009 1,177 20,543 7,877 TGA Noack

R T e e

4 63(90@%41’(16145! &V stodRE 18 §ichd 8ixcdiffe 3R bﬁa?f@sii@ch blend
659 TBP @0 729 670 756 664 731 709 TBP 30 794 6

5 gowasgnabged feriits mepegiesodhepsaraties of bd BSr2. fs@abﬂgni‘épstock

6 763 B Mgl s Heshol T, s 4075

7 TBP 80 1141 1090 1149 1048 1111 1105 TBP 90 1175 1144

1189 1113 1149 1145 TBP 95 Q0 1177 1215 1153 1175
81175 TBP @9.5 1243 1234 12 le$1 1224 1223 10 -32
g WO 2004/ 046281 PCT/ US2003/ 033493 | WHAT IS CLAI MED

DSW.@OQ;;%@% TETER3, | Bleri & EERT ° %&Hd "a‘tlﬂéHdbdt Blend

FTBO-2.5 (wt. %) 30 60 25 60 30 40

Chevron 150 BS 70 60
(wt. %)

IKC BS (wt. %) 70 40

Daqing BS (wt. %) 75 40

INSPECTIONS

Viscosity @ 40°C 88.83 28.73 7719 26.20 92.04 56.52

Viscosity @ 100°C 12.07 5.81 11.96 5.683 11.8 9.011

Vi 129 | 150 150 166 119 129
Pour Point °C -14 -18 -21 -23 -9 -11
CCS @ -25°C 14,822 | 1,601 8,009 1,177 | 20,543 | 7,877
TGA Noack 15.40 31.65 14.32 31.98- | 15.99 21.10

Simulated TBP by
D-2887 (wt. %), °F

TBP @0.5 609 604 610 603 609 607
TBP @5 639 624 646 622 639 634
TBP @10 668 640 680 636 669 659
TBP @20 729 670 756 664 731 709
TBP @30 794 699 954 690 800 761

TBP @40 982 733 1014 720 977 826
TBP @50 1050 766 1052 750 1023 1002
TBP @60 1084 802 1083 782 1055 1043
TBP @70 1112 1012 1114 829 1081 1073
TBP @80 1141 1090 1149 1048 1111 1105
TBP @90 1175 1144 1189 1113 1149 1145
TBP @95 1200 1177 1215 1153 1175 1175
TBP @99.5 1243 1234 1264 1211 1224 1223

10
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4 5 (a) recovering a Fischer-Tropsch derived

distillate fraction 6 characterized by a viscosity of
wahouto4@28cSt or greater but less 7 than 3 cSt Par/us@d3/033493
degrees C, and 8 9 (b) blending the Fischer-Tropsch
derived distillate fraction with a 10 petrol eum
deniHed i dasAlmiBED kel ected fromthe group consisting of
11 a Goup | base oil, a Goup Il base oil, a Goup
Il base oil, and 12 a m xture of two or nore of any
of4 the ' : I e
of e AGFRABIG: OANE SIRKCHTRBES BIIkorch i pormprises:
oi | bl end characterlzed as having a viscosity of about
3 cSt

00 de
pr ocess{aéf cf E’ﬁg'!l;'r?gr/\ﬁ 1RGNS ﬁ%gﬁﬁ%s‘ifﬁéfredﬁ%tﬂé%%aé?@@/ed

distillate
2.2 and 2.7 %%régtt%ﬁ%é@ag%%a%@s‘gggﬁ%bwz oS U BRAEP bt loss

process of cthanid ¢SivitelO8i degraes Ei; sobler - Tr opsch deri ved

distillate 22 fraction is blended with the petrol eum

derived base oil in such 23 proportion that the

9 | ubri cagyyng lﬁ’léﬁ@m ithe IPistne r-TpodhsRFivEHUR PR Hradtorl Jith a
to abou 80 wei g percent of the Fischer-Tropsch

10 derived di stﬁ>¢trcde@m desived daseanl. sedected from thm@oppmﬁmg of

of claim3 wherein, the Fisc sch .der
1 G stilate  S5TPVRLPAGRA ok FrepRud el 8 GiPibase of, and
12 neutral baSGaﬂhlktUk@oﬁMﬁd"orDﬂh@F@bféalwloftiﬁ%fbl“égonﬁ €onventional
boi l'ing range distribution of the |ubricating base oil

13 blend is 30bgFecaitsein thﬁ@m@mr@@@m@@éo PrefétcRe Mbrisating base

per cent and
14 Bnalyti cal rdl AsdcnapsisketladhaufS G b Bogy 3 ostor
15 2004/ 046281 @%téﬁ&@@@/dﬁ@ﬁé@ﬁc. 1 5. The process of
claim3 wherein the Fischer-Tropsch derived distillate

0o N O oA WN -

62 fraction is blended with a heavy neutral base oil in
h .
17 SU87, B TROBIASR L eind bBRTLIG PRChEnay AR e

18 350 degirect®Fhded wseosityheeteparaterut Zemdnéaa pebtant

poi nts 5 measured by anal ytical nethod D 6352 or
19its equ éﬂ‘ieesuc(ts

20

21 3. The process of claim 1 wherein the Fischer-Tropsch derived distillate
22 fraction is blended with the petroleum derived base oil in such

23 proportion that the lubricating base oil blend comprises from about
24 10 to about 80 weight percent of the Fischer-Tropsch derived distillate
25 fraction.

26

27 4. The process of claim 3 wherein the Fischer-Tropsch derived distillate
28 fraction is blended with a medium neutral base oil in such proportion
29 that the boiling range distribution of the lubricating base oil blend is
30 greater than 250 degrees F between the 5 percent and 95 percent
31 points as measured by analytical method D-6352 or its equivalent.
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7 6. The process of claim!| wherein the petrol eum
derived base oil is 8 blended in such proportion that
woheodluénsi cat i ng base oil blend conprises 9 fPomUab®EN33493
20 to about 90 wei ght percent of the petrol eum derived
10 base oil. 11 12 7. The process of claim1l wherein
t h{lﬁa gl(aﬂtrtg@pcdcle\sssIoﬁbialimtalvk\)/bérdiﬂnme EEBCI;]ewaioqmth nigrivag elistillate
oi end | s . s t han, about 45 ight percent. 14 15
5. The rgicass BATenan & NaRYY BeeHeAstial fostido proporton that
vol ati | i n ik i iyl hSd i
or cat er Lo Ing 8o ASHBIAGELE S DR Pt RGrbAL s greater
pr ocessthah 330aiegrees hdiaiaeen tha & padckitiandsd5 permenbpoints as
adding to the 19 |l uybricati a il.blend at | east
one. aqdrerve cdpaialdice Bedh ERESL 51y el °53
22 10. A lubricating base oil blend having a viscosity
of about 3 cSt or greater 23 at 100 degrees C
7 cofpri sTing peates2®f cjmfr whersbothe petreleuaiderivegidoassi gihis
per cent, based. upon the tot 6 blend.of .a . :
8 Br scher29P R0 ih gk vbeatEche ik BbFPSIR oo blend comprises
9 char act gbmzasbup20ao Bbsaeg0 teidHt C@@@sﬁtozﬂ¢e$bet%|egnrreaefaﬁ\red
but less 28 than 3 cSt at 100 degrees C, and 29 30
10 (b) frop@smeilit 20 to about 90 wei ght percent based
44 upoN the total 31 blend of a petrol eum derived base
oil selected fromthe group 32 consisting of a Goup
12 | ‘base Thé préceSsiplaimh aherei the AGHE Huack Vdlatikitd4f M2
2004/ 046281 PCT/ US2003/033493 1 base oil, and a
3 i xt ur eluricaiipg baseeit blepd inlgpsdhan peopbie y&igHy peycent.
14 conventional base oils. 3 4 11. The lubricating base
oil blend of claim210 wherein the Fischer-Tropsch 5
15 deB.i vedTde proddsatced clairact whardimshaaTGiAssoschk yolaslityweed the

D O AW N -

16 Tho. | ubPEERINAPEER! BAndis Girlet TenGaRLEd2AHRef REreRRt

17 TGA Noack

18 0. The process of claim 1 including the additional step of adding to the
19 lubricating base oil blend at least one additive to produce a finished
20 fubricant.

21

22 10.  Alubricating base oil blend having a viscosity of about 3 cSt or greater
23 at 100 degrees C comprising

24

25 (a)  from about 10 to about 80 weight percent based upon the total
26 blend of a Fischer-Tropsch derived distillate fraction

27 characterized by a viscosity of about 2 ¢St or greater but less
28 than 3 ¢St at 100 degrees C; and

29

30 (b)  from about 20 to about 90 weight percent based upon the total
31 blend of a petroleum derived base oil selected from the group
32 consisting of a Group | base oil, a Group Il base oil, a Group Il
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9 volatility is | ess than about 45 wei ght percent. 10

11 13. The lubricating base oil blend of claim12
wohewauerst he TGA Noack 12 volatility is great eCTHIS203/033493
about 12 wei ght percent. 13 14 14. The | ubricating
base oil of claim10 wherein the pour point is no nore
15 than - 12 glegr&esnd.a rkturkloflivo onhﬁoisJ@ﬁarﬁ/aéﬂthe f@n@@mg
oil blend of claim10 wherein the VI is 100 or
greater. 19 corgen@onathase @i cating base oil bl end of
claim 10 wherein the oxidator BN 21 value is at |east
15 hours. 22 23 17. The lubricating base oil blend of
claf.m 1ﬁxef\huﬁ>heaﬁhg bas®uil BnarofBMNin240 wilenenithe &Fischeadtropsch
30 hours. 18, The | ubricatin se oi | d of

claim 1‘@)9|’1M$€r@$waf€h@aﬁtéﬁrl h%arvéﬁ?@é'tg?? R ?b%ﬁltgeg@nfjg 7 ¢St

greater tmg% ggrees F between the 5 percent and
28 95 percen ol nts as neasured by anal ytical nethod

D-6352 or its 29 eqw valent. 30 31 19. The
| ubri cati ng base o | ai 8 wherejn
boi £i ng! PaiEicalng b?‘%&? Pﬁgﬂq I%'”bi]éé{‘fl‘@re'{’ﬁéﬁ Tt§g[g Noack

degree Reess i BARMSENEIGAPHercdnat. WO 2004/ 046281
9 PCT/ Us%dg%t?ggmg ¥ 1 95 percentI po?nts as neasured by

10 anal yti cal net hod D6352 or its 2 equivalent. 3 4 20.

The_ | ub |
11 boT#1 no ! PaRGECTiGPas PBATENO! SaigF 4t PRaRe 45T Nodx
12 degr eesydiaify Y@@@até“rethén BBOOPN2 vt perééntper cent
points as measured by anal ytical nethod D-6352 or its

137 equivalent. 8 9 21. A finished |ubricant
4 CO4Rr Slrﬂgiubrfcl:gting base oil of claim 10 wherein the pour point is no more

0 N O O AW N -

15 than -12 degrees C.

16

17 15.  The lubricating base oil blend of claim 10 wherein the VI is 100 or
18 greater.

19

20 16. The lubricating base oil blend of claim 10 wherein the oxidator BN
21 value is at least 15 hours.

22

23 17.  The lubricating base oil blend of claim 16 wherein the oxidator BN
24 value is at least 30 hours.

25

26 18. The lubricating base oil blend of claim 10 wherein the boiling range
27 distribution is greater than 250 degrees F between the 5 percent and
28 95 percent points as measured by analytical method D-6352 or its
29 equivalent.

30

31 19. The lubricating base oil blend of claim 18 wherein the boiling range
32 distribution is greater than 350 degrees F between the 5 percent and
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11 (a) a lubricating base oil blend which conprises
fromabout 10 to 12 about 80 wei ght percent of a

woizemtves28Tr opsch derived distillate 13 fracti 8aT/US2003/033493
characterized by a viscosity of about 2 cSt or greater
but 14 less than 3 ¢St at 100 degrees C and from

1 about 285 b@r@wabmléaQGnmugm bp @nheBfitalahethdleh 16F5RUR its
derived base oil selected from 16 the group

2 consi ste@jvalen Group | base oil, a Goup Il base oil,

3@ 17 Goup Il base oil, and a m xture of two or nore
of any of the 18 foregoing conventi onal base oils; and

4 192@0 (Dhe dibrlcatisg base oidtibrid vfeclain?10 Ahe?@in ﬂﬁbe)omng range
finished lubricant of claim21 which_is suitable

5use as @istriwtinnis pregiterddap Aaddegiec hdsiwes (i eg@eré@nt and
23. Th
6 SAE 13080 PSR Dol e L2 PyRC B2 g

7 engi ne eglival2it. 28 24. The finished |ubricant of claim
21 which is suitable for use as a 29 nono-grade

crankcase engine oil. -36

9 21. Afinished lubricant comprising:
10
11 (@)  alubricating base oil blend which comprises from about 10 to
12 about 80 weight percent of a Fischer-Tropsch derived distillate
13 fraction characterized by a viscosity of about 2 ¢St or greater but
14 less than 3 ¢St at 100 degrees C and from about 20 to about
15 90 weight percent of a petroleum derived base oil selected from
16 the group consisting of a Group | base oil, a Group Il base oil, a
17 Group Il base oil, and a mixture of two or more of any of the
18 foregoing conventional base oils; and
19
20 (b)  atleast one additive.
21
22  22. The finished lubricant of claim 21 which is suitable for use as a
23 multi-grade crankcase engine oil.
24
25 23. The finished lubricant of claim 22 which meets the SAE J300,
26 June 2001 specifications for a 10W grade engine oil.
27

28 24. The finished lubricant of claim 21 which is suitable for use as a

29 mono-grade crankcase engine oil.

-36 -



