; KLMNe3evv, @b6Tis _ * WD 00/141 18947 -1 PRODUCTI ON OF
"SYNTHETI C LUBRI CANT AND LUBRI mm@mﬂwmmm’ THOUT DEWAYI NG BACKERMUNG OF
THE DI SCLOSURE FI ELD OF THE | NVE e invention relates to a process
for producing a |ubricant base stock fT8HfFi scher-Tropsch wax without a
dewaxi ng stpO0/M#3e particularly the invention relates to prRSTUESOBESHAT
| ubricant base stock froma Fi scher-Trop_s&h synt hesi zed, waxy hydrocarbon
fraction, by hydroisonerizing a fraction having an initial boiling point in
t he range of 650-750F+ over a dual function catalyst conprising catalytic
netal and acidic oxi dPRGMGREHON, OF & ENIVEETIGL E&&AE%M\ID% of the
650- 750F+ fraction to LOBRICKONTIBASESEOCK WHHOUT DEWWXINGT nul at ed
| ubri cant conprising an adm xture of the base stock and at | east one
| ubricant additive. BACKGROUND OF THE | NVENTI ON Lubricating oils of |ow
pour poi nt BACKBROIEND ObM HEIDIREUOSTRE ved feeds such as distillate
fractions and sl ack wax by hydrotreating, solvent extraction and eitHher
sol vent or catal ytic dewaxing. Due to increasing denmands on | ubricating oil
per f or mance apd j i i rves of high quality, the production of
synt hetic | ?ﬁﬁﬁ:g@th@scher-ﬂ opsch synt hesi zed hydrocarbons
has received increasing attention, particularly in view of the relatively
| arge anounts of natural gas reserves which need to be converted into nore
val uabl e Liquid priedineestion rélaes 9ea pietdss $ot prodadthg HRubrilant byl stodk 9h
purity and highly paraffinic nature of the synthesized hydrocarbons. Al of
t he processdpmdischersirgpsait wax vothawslai deaxing btepc avibréparticataslykther om waxy
Fi scher Tropsch synt hesi zed hydrocarpons enpl oy a cataly or _sol vent

e BbtisBtbase eaohp

i C
dewaxi ng st dpvention relatgige CIRS HBPTE2RBOZSETH !EB@E:BPhE?TTW exanpl e,

U S. Patent . ng%:i i.si i .
hydr oi sorrerisipﬁgaggé' SO Z’k@fﬁrﬁfﬁgg‘ﬁ@%@#@ﬁg&%gtﬁﬁ"@ﬁ%’*&@’%?’%‘&ns to
produce a hiz@liniflal dodind@PoiRe U tediafife bPBS0IS0 Passes aQfifal fkhcBonafa}Pst299

di scl oses hydroi sonerizing a Fi scher-Tropsch wax and then sol vent dewaxing

t he i soner atcentprispng datelytic metph and acidsd dyidiermbenprentd, dovcpovert polieast 0ube oi |
base stock. EP 8 342 _Alsand EP 0 776 959 A2 di scl.ose hydrocgnverting a
Fi scher-Troﬁ%‘cF{?ﬁg%ﬁ g%@aﬁ%@*éapﬁeﬁl te lower poiling matgriak gnddae MlKaxi ng t he
hydr oconver L: | i sfactory
| ubri cant bé@texﬁs aéci%ﬁ&%“ﬁ?%@ﬁé%@g%gasc %ﬁ%&ﬁﬁ%&@%ﬁ%@&ﬁ?ﬁhg@%&%&
SUMVARY OF Thafri¢MYBEYdIgMN. The invention relates to a process for producing a
hi gh viscosity index |lubricant base stock which does not include dewaxing,
whi ch conpri ses hydroi sonerizing waxy Fi scher-Tropsch synt hesi zed

hydr ocar bons, bai ) igg. w thin the bri.caring oil range, at a high conversion
| evel of at xSORPUND QF 1 byt~ | east 67 . % and nore
preferably at |east 80 w. % and recovering the hydroi sonerate boiling
within the lubricating oil range as a base stock. By waxy is nmeant materi al
that solidifies glutsicatdarolsceidnt parpodiit dcreAehieveDFrh pegobch BELSEIr €. By
hydrocarbons boiling within the lubricating oil range is meant hydrocarbons
havi ng an i fe¢edsaguchaisi distiflasoifractions and slagh yeaxoby b§ORBRALINESDIVEAF+) , an end

poi nt of preferahly at |east 1050F, re preferably above 1050F, and, which
preferably %FWR%%&F@S’T ;;%lvpxptc%qagy‘gg, FW&F‘%i%Pﬁ@O Hreasingdemands, g

Pycr ocar bond HBPTERG S THCH e FE o ERERAGTEBR PR §f MindlRERA IR, o

referred_to pgdusetyof Q@ﬁﬁeﬁﬂh‘bd@ﬁﬁﬁg‘bilﬁfﬁ'(ﬁﬂ FYhet-dropheiyntiicidege w. % of

t he 650- 750F+ hydrocarbons present in the waxy feed converted to | ower

boi | i ng hydrhydasdavbens hasviengivad iereading attentiomeparticwarlipeh ovew oé thS0- 750F+

- ; 4 MAR 2003 WO 00/ 14183 PCTI U8991é8947 -3 boil.ing range (650-750F-). The
actual cut pelativebelargermenntsofortyrahges serves vehigh peed the gonyartes iato

d ined by th I ti d i,aples. .T . i. f
he- hyar of st b o RRIRE an B aB SeBRSick BhTae BRmiy IS i B el e
b t ock t ' ' idid 3 hal duced
by Che. hycr OrSangy Y R R naR8 of B EyrtRlslo Oy GO0 o0 SLOR. Pace. -

stock mat er iftbcesdes be farygpbash forgmaking $ubricangbadesstboldfroirswary Fisthefthe
resulti ng 650- 750F+ base stock may be used as a wi de cut base stock or it

may be cut iTropsclasyrdhesizésbhydnegarboas empley bycatayticor dolyvent dewdaxang step.
obt ai n base stocks of different viscosities. Although the b

itself may not neet pour point and cold cranking perfor mancqm@mammﬁmms
of an internal conbustion engine crankcase lubricating oil,

unexpect edly been found that when the base stock of the inventi ¢800¢o2"
conbined with a standard | ubricant additive package, such as a nultigrade
aut onotive crankcase oil additive package, the resulting fully formul ated

o, Y o - o,



~ MAR 2003 WO 00/ 14183 PCT/ US99/ 18947 -4 when conbined with | ubricant
additives, will neet the desired pour point and cold cranking re%i&‘e@@gts
for a nultigrade, intérnal conbustion engine (e.d., autonotive a M 1)
‘crankcase oil. As nentioned above, the base stock is recovered by

separ at i ngWOdREr1880i | i ng material fromthe desired 654- 750FPCT/US99/18947
hydroi sonerate, which may or may not be further fractionated into fractions
of different viscosity by vacuumdistillation. The hydroi sonerization

catal yst is_preferably a dual function catalyst conprising at |east one

cat al yti cal For example, ﬁaSaPa@bhﬁB@;ﬁnadﬂ\@blasﬂSaa:pmqesmomlpmkigje conponent to

give the catalyst hoth a, (de)hydrogenation/hydrogenat.ion function and an
aci d cracki E\Z}W@W&H‘yqr lspﬁﬁ"&r’%g??‘ié"]é'fm ﬁ%%mﬁ&t%hﬁrﬁrqp&bwr red
that a slur [ I~ i ) use or
synt hesi zi néﬁ‘ﬁ&%@ﬁ ta?g%j]%%bﬁ%&?%gﬁgséﬁl1@9???@80 Sgi%goc_ egl-' ropsch
catal yst COBI5oSIgWdidcloséshydrofsonriing & FIRMRMropkéh waszvmemg RoBfeng! Pha
for producing the nmore desiTtabl e higher nol ecul ar”wei ght para ?lns. hese
processes adewaking thefisonkeratentotprotihesa hidli Visedsityirtdes ard lovApoespeint i al
feature of the process of the invention is_that the recovered 650- 750F+

h
hydr oi soner bibs 9ikbass staekvak8d 66834 58d/andtER § 3761998 A3 disslesseri zati on may
cont ai n hydyocar bons_.havi ninitial boidin oi.nt _bel ow.t he 650- 750F
r ange. I—Iomef}%&focf)ﬂgewgrao? %8@%‘@0&’15?@%%8‘? %Qge?I%F £ Iﬁﬁ'h‘ér sobeett o
| ower boili -Vt dFsR il ; i r
boi li ng mat g??"%‘?%‘ﬁ??ﬂ owe?ﬁf)oi i ggdﬁg'ﬁepi@)gl&]\%f@g tﬁgj{é dgyig)%g?dﬁ}eﬁbe oi |
hydr oi soner gitisfictehyhlnbricannbiseatodkofrbinBisplpeaTrapschieax dithoudh defx@Xin
650750F. Hence, if the hydroisomerization unit is intended primarily %or
| ubri cant b&€p. st ock production, it is preferred to nmaxim ze the anount of
650- 750F+ boiling material in the waxy feed to be hydroi sonerized, in order
to maxi m ze the yield of useful |ubricant base stock. On the other hand, if
the hydroi sgfRINMARNCOFULE INVERgEed for both fuels and |ubricant base
stock pr odumnr%’%%ﬁ?% ; i1l contain nore | ower boiling
hydr ocar bons. The base stocks of the invention are prem um synthetic

|l ubricating oil base stocks of high purity having a high VI, a | ow pour
poi nt. The base Jhednrensfontnglates to »prseseimproducogivhed VEwsiguIadego47 -5

i nvention a t hose conpr, sing PAO oil. differ fromoi]. derived from
Ipe;/r ol Ieum oﬂﬂ’r&ﬁmg W%Wi ﬁ%%%%ﬁ%&éﬂ?ﬁemq’ﬂ%t‘%@&gtwﬁmound

tent d ] : el ‘el t i . % of
ron: yel o hRARRARRBHRE A CTistRerd s Yo BRBEN S dRlcar BAN bl 1) O

st ar - shapedwithig ¢hd Ribridatihig lofingne,analtdgh cbiitedshen agkofaviestod0 #eYs,
i nvention does not conprise essentially star-shaped nol ecules with | ong

branches. Theeforably st lsast ©f wthé, rrd arare prefesabdyaé l¢ast 80 ovic §haadt i onal

m neral oils and.equi val ent to PAQ (.pol yal.phaolefin qil) in nearly. all

o oas of _peredvranede Rudisaaatcholine “AufBIEr Tobfofing el digoinibii
fully f q . . . . e ot

nternal | coSBUR Foh Vakg o altdninterldt thdd ol Bt 4 S AIAEE BRI B 2"
oi I, and (clempdtutliraahd predsure. CBYHyidsd0agbenPBSIEingtwithkinothetiiBricatitghbilon, to
which a standard additive package has been added, will possess an

accept abl e rangetie meank hydeocashonsguiving aminisal beilmg poistotiermange oA650-

Tock of 't naSBok nid-30 Rk amertuRan ot metesnbBoat et s hiie RdefeeRD T

additive pa e fd“Pai ' - i 11 i 1.ng- M. DOi nt
depr essant §53‘§e }rg eri’zgﬂh%gﬁ%frg%{: |gggﬂégh%ﬁ%g@Pllaoiﬁ:énlﬁq{&g%‘}tg%%%xw to
achi eve thepdRgith ¢4 endPoRRU FiRAEATIOFRASVhHRSIZdd R obaBOIE Bbiripdispid . 1 N
addi tion topgﬂgogr poi \r?t deprlessi né@%ddi ?ihve, la ty}giﬁ\gal additive Spaéckage
wi Il al so i tiedsgoeasat hydrasarbanyvboilimg witkm the lubsicatng pilmadgé mdltl heaeinafter
detergent, an antiwear additiyve, a_dispersant, an antioxidant and an

ant i f oanant be Defemedrtp asesEpayFredN Abe sxtent of canyersian refersitaghe wt. % of

by oSOt A0S LRGN sl SR g sl gRes = oo
hyd b i : , b d
Dyt oce bonpe g g B L HATENRIE DG mspters, b

zone. The 650- 750F+ hydroi sonerate i s separated fromthe 650-750[err]F
hydr ocarbons by fractionation or flashing to recover the 650-750[err]F
boi i ng hydroi sonerstes as a hydrpi snerate as a | ubricant base stock Any
ol efins and oxygenates present in the feed are hydrogenated during the
hydr oi soneri zati on The separated | ower boiling material may be used for
fuel boiling in the naphta and diesel fuel ranges if desired and the base
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alumna in which the silica concentration in the bulk support (as opposed
to surface silica)is |l ess than about 50 wt % and preferably | ess than 35w %
A particularly preferred acrdic oxi de conponents conpri-ses anorphoug MAR 7003
silica- alumna in which silica content ranges fromfrom 10- 30w %

Addi ti onal - MAR Z003 WD 001 14183 PCT/ US99/ 18947 _7_ ¢ uch
as silica, \(&:/Pé)f}g“é%d other materials as binders may al so be %g’gg@%&%ﬂs
surface area of the catalyst is in the rasge of from about 180-400 n2/g,
preferably 230-350 n2/, with a respective pore volune, bulk density and
side crushin trenath j n .3..t0.1..0 i/ f erahl

0. 35-0. 75 m_gSﬁ‘”@ e 66%9'??',605'361?@&88%9% ‘%“élpr?ﬁﬁ’]‘ e ng%ﬂ? a&dgqligﬁl red
hydr of somer | g ¢ ANb6iHg|potht &RTRELRARCS 93ht priBtiidAdP BHAYRNfirocaN | Onal 1y,
copper, together wth anor phous silica-al tm na conponent® cont ai ni ng
about 20-30 whriabkesi Thaoporfion ¢frthpa1}@lrd>ieumefatslhﬁhirxgad;rﬂini(ﬁzil%ﬂ'OSW@qF known
and docunented. Illustrative, but non-limting exanples of the preparation
and use of chodingspainbeomprises thedasaptask dichadnvensione xBlrploayeri boiling. 650-
Patents 5, 37 and 5,378, 348. s, st at ed. above, the

hydr oi somer | 730 et yquw@%rhyﬁﬁieﬂﬁféﬁewameyzaﬂenem&par%tesiefgqrgtﬂam to
deactivation 0. IRV .S fl.n.for ion. It
doact] vat ! onaBlifd @sEHI0EE Hale Ry IFLEA il b0 SRRBALI RABRTRL

hydr oi soner i h?ﬂﬁiscﬁﬁéﬁws'ﬂie vedulltile 65 DaFDEE-+ade tsftRk rhi be alsald ¥§ bSwidel |

al so deactivate too quickly in the presence of sulfur and nitrogen
conpounds, arut bissctockyoreramabe evemtanatrower doding fractidresky madwmal s in

hal ogenat cd SiRARAT. URHARYDFEPTIIRS SRGHRRAISCORBEALBIPYSRPE OaBY | e |5
hycr of sorer | S0ek B TREReL o BEBEPELERoP abd o Eehpk B hectrmeneic or acti ce

of the inventiAhr&OdE b af iAtetAIROBB RS e!?x%lﬂb GahR¢dse M6 SRR TH Rhs

catal ytic conponents and an anor phous al um na-silica conponent’ and nost

pref erably omaecipeosddlytbechdoundtiat wlemthedase sockafdhe irsdnoontiheombinegahous

silica-alum nag _and cgl cj hed, bef%;cﬁﬁt he npl ybdenum conmpaqnent is added. This
ax £6ub ve

catal yst wi | WBbhstEn paskagea fecpasa wultiggadsruspman ve

anor phous al unj Ra-si | ' )] i 60 iy onf.ent
anges from Tosgags o1 SRaRHRNRKabE IRERERRE AUV Situldifichsbbif B
conponent . ThhgrefifRk YRibritainBRETT droUibe bil” 'VIE iR theselreglirthbns! gth@at i on
and resistance to deactivation by oxygenates, sulfur and nitrogen conmpounds

found i n the irascther effibodanentthe dureenti omepefatte tods lubkivant or fubvicABnZ @B WD
00/ 14183 PCT/ US99/ 18947 g preparation of this catalyst is disclosed in US
Patents 5, 756,@2@{ R theAgpegier EW@“S?%@V&E%P&W&?O CARVERRON. nBEEHBEat ed

herein by reference, i t.] err i I al so
Cont ai n & G b ORE-obls OB ahenc LA TushicaliB 08 PabB b sheve P sRke S
whi ch i ncl udgsge diffreAs andRiost ofieh! sapbAbI, 3hBdcdnitdForeRld RBmObthef Baeei naf t er
"l'ube oil"), is prepared by adding to, or adm xing with the base stock, an
ef fective anatovkspit vaill becalstioontd thedirattrieoner, thata blenydpifcaloklyer tase amdkt i ve
package contai ning, nore tha e additiye, wherein the additive is at |east
one of a det evigeat leagt %ﬂaé’éé&%&ﬁk’,at "r?séﬁgiaaﬂif’él%fﬁtp,"eﬁ'ﬁ%ﬁtqt Fégd’ﬂ'itPOﬁ, a

pour point depressa j - icti i fier . ifier,
an anti foamaﬁ'ﬁe, %gse(:%b?lbgf gi’]e fln%{ngéfr?,owlfi%tﬁ%bg&%ggﬁﬁgﬁ%pﬁe%ﬁegﬁﬂm tive.

O these, thosg.adahbineh & WEBNdd@eBedn Sl TEHRL Bbel stk GRMENAVAItich is
include a detergént, a dispersant, an antioXidant, an antiwear additive and
a VI inproverysed. nodifier, with the others being optional depending on the

i ntended use of the oil. For exanple, nobst of the other additives,

i ncluding a pour point depressant or a material which acts as a pour point
depressant, are typically added to nult.igrade internal conbusti engi ne
oils. An effecti véﬂa}?omgpf&ﬁe%@fﬂ?“%r@%{wmwww FS‘E‘?R?@OBa age
containing o i{d > 7l b Wik hstthe base
Stock o oot Bes Rl Teos EonBriiid KRR 10 P My rdrtine bETERE £ Sl 2
lubricant or HldegeéH In fherprasenicsiofataldroizohitsization englyie, Ar265Ease F-an
automatic transmssion oil, a turbine orﬁj_e_t oil, a hydraulic oil, etc., as
i s known. Varlyalrscarbon featt comeressionileved sufiicicul toi predperk bgesstbok waddi,ng to a
base stock or to a blend of base stocks to formfully formulated |ube oils
for meeting performance specifications required for different applications
or intended uses, and the exact identity of the various additives present
in an additive pack is typically nmaintained as a trade secret by the

manuf acturer. However, the chem cal nature of the various additives is
known to those skilled in the art. For exanple, alkali netal sulfonates and
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4 MAR 2003 WD 00/ 14183 PCTI US99/ 18947 - 12 found, for exanple, in U S
Patents 4,568, 663; 4,663, 305; 4,542,122; 4,621,072 and 5, 545,674. The waxy
hydrocarbon liquid renoved fromthe slurry reactor conprises at )'@ﬂﬁ“ 1Mhout
95 wt. % and typically at least 98 wt. % paraffins, nost of which are
normal paraffins. It contains less than 1 wppm sul fur, less than | pm
nitrogen, I'C9I%H83 2 000, preferably Iss than 1,000 and mr@cﬁwg\},@tﬂy

| ess than 500 wppm oxygen in the form of .exygenates and less than 0.5 wt.
aromatics. The invention will be further understood with reference to the

e Tormed (VB SORPRALETIE TBHCHE QAR el AR o d4red AT R IabR 0
conpr 151 ng STRBFEeaft EMTRTE LA il AR LEREHTIOA Pudaf Whpsc

hydr ocar bon gxemoeve andafiédelsérafkiaseidil. NAls @i oned 8o VO ik WS YRR ed on
titania dispersed in the hydrocarbon slurry liquid. The slurry liquid

conpri sed hyecovaeddy separhmmngdower boimgy/materiil srore aled desirathé 30476678+ i qui d
at the reaction conditions. These included a tenperature of 425F, a
pressure of paoisemeratedwilglhmay &xdngy,aat be ayrtharifjacsiongteghiniefragtians ef se.

The al pha of .. t hesi t . t han .0..9. A _.700F+ boil i
fracti on vadiBefemaRessshy o vREoCasBIRRRY ThebdroisomenanemrranG: foi n
di stributi . . b ' .
thZr E): sgn:e?%rgiﬁréﬁlly?%g%iﬁi on,eﬂ?% gl e}\@?ﬁlp%&ge ?¥asf&l%§ g&ug%ylltl{}ﬁllysa t|wc<1iui d at

t he hydr ocarfaeral synipoashsarbmd atidnmetd] bxdderedrapondntits give tel chtalyeidyoth
material at standard conditjons of roomtenperature and pressure, which is
why it is contdsphydiogeeatienfhydrogenation Binctiessmdsu adid¢raoking funation. Invo
00/ 14183 - Exanpl e Tabl e 1W., . % Bai | i Poi nt Di.stribytion

of Fi scher - Tr%ﬁ?&ﬁ%ﬂ@&"ﬂ%@%&ﬁa@@?@ﬁ@g@t Pf?%nglsf’géﬁ §ORSFHOF+70. 9(
1050F+) (6. 8) ~ o} L824’ Y iyn Exanpl e
1 was hydr oih édr{%‘r}}lﬁggggﬁ ?ﬁgﬁfﬁ%%?f Tr aétﬁoggg?tp%%%ﬁﬁg %@gg%h sed the
entire pr ode#m’@ﬂl@ﬂy dre eraplogig a FisthetiTagpsdhecatdlyvrt contpredin fat @italgdic boi | i ng
bel ow 700F. The wax was hygroi sonri zed byG}?eacti ng}gl W tn?? hydrg?gen ?Jﬂ t he
presence of wohaltatomponenitote providei shighralpha farproducing she widre ldesigalsle st ed of

balt (3.6 wt. % )0), | bd 16.4 wt. % Mo03 d ni |
C0 56wt splighey eplesay WelPL BU AT . Thatsroresses Ao il BROWE 46 5108 na
6t NeiEphey e !
S0l ot Yoge BN In RN AnGsintial RbturcbOiicEriBEs SRl HNenBRHl S apheCe

catal yst is @esverel®s0rT50RRahydroisothdpateRsmentde®atdd , TRE wakiyefeedfof theons of
the hydroi sonerization reaction are set forth in Table 2 and were sel ected
for a tar gethydroisoomraatgo may coptabnlyedrocarbons haviagzoomitiglrbailing poimt ¢ he

waxy feed. Thi,s conversi is defihed as: .7Q0F+ Conv.. . [ 1-(w. % 700F+ in
ety ] Cut Dol wOBR 30 SR fneE HiiveR maRSshbosonEisBianFasverisa

PCT/ US99/ 18947 T i i i React.i it "

Conver si on, r.t‘ol"}éi5 §§W@$€Z?§tﬁ umr%ﬂltaw& _5155’%#%% wL 3@@0‘%

v/ v/ h0. 420. 45Q1HR0oder HAilRiematerial, thid wa@wwﬁm&m WO iodude gat  Gas
y

Rat e, SCFB2500250025002500 Thus, during the hydroi sonmerization the entire
feed was hydubexshkydroispmeraterhavingrag dugel heilingspeint inghg oarze of from 630-

o 700 1 100 Ty Bt JF B TgRtiGoRicEaia Setiis SoAIG DEPBIR Aok 1OPRARt way
T00Fs fract | o 08, YeRORRT ARG PP HALRAR I RG] BEESOIBYOR:! Nt

various | ubr Vi SCOsI gr ades uUsing a rlat ron’ portion of
each fracti opoiling misteriaNin SeWaasgofded t6 YelRidkRolsbReBzeRntdraer &f makBngewaxed
oil with those of the undewaxed oil which’is the base stock of the
i nvention. Tihe ydeldeof usgfuldntiicantrmseswckhdm theothebhand if e | e t he

properties for both the ,waxy_l_ubr{eggnt% and the dewaxed oils for the 100N
and 175N vi skydroispragnigationainat isjnteaded forrbofhdyels anddubncantdipsestagk) y.

Condi t1 onsvi REoge RO hn 1 ONEY SR I DS PGP Er PORRE 1 crocarbons.

Rati 03: 13: 1K T < %gﬂm =18+ 0 S ent: Oil
Rati 03: 13: 1F %géserg%}.‘? 0@%]11{12 ouraﬁprf@é%@%@ggﬂégtﬁ@ gg 0 %l/ent 01|
Rat i 03: 13: 1FithtRS of Righ- ZhvihiPobighPV], a Gl polBEeiHt. CThe &asé oroSRE vEMi 1

Rati 03: 13: 1F?tl terngir%.gmgyﬂ- 21Pour Pt., C Zg- 24 4 MAR 2D03 WO 00/14183
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PCT/ US99/ 18947 TABLE 4 Properties for 100N Base Stocks700 F+

Conver si on30506780DewaxedNYNYNYNYVi scosity @40 C,

cSt 15. 231 5.5916. 041 6. 281 5. 8115. 91 6. 6016. 71 Vi scosity @160 C, , R 7003
cSt 3. 803. 813. 843. 863. 783. 773. 843. 85Vi scosity L b MN ‘

| ndex14714133Yde331s32129126124Pour Poi nt, C>20-1815-213-15-6- é{q %g £94 nt,
C 1>20-14 119-1416-73-21 | TABLE 5 Properties for 175N Base Stocks (50 F+
Conver si on30506780DewaxedNYNYNYNYVi scosi t46-@ 40 C,

cStn. m 26. 9629. 0529. 1428. 7928. 7629. 6728. 94Vi scosity @ 100 C,

cSt 5. 635. 595; . 0S| - .

- 153148145 14%@%’1@@%@8&3E%’?‘ﬁ??ﬁ@%%@%‘ligﬁﬂz deriyed BOF peTAeum
C>20- 14>20- 131126 sldckewar in B d¥rRiaBlyRaC Reteelitdra e dided ledturidelew, whi ch
was added to the base stocks to forma fully formul'ated tube oil contained,
in addition isopargffimiglinthataheprhmpriaedt leiaseds wa. Yoo fymet-bytliorsobamffihat e.
Pol ymet hyl net hacryl ates _are known to possess pour point depressing

activity. FubHowewinnPaQbasegork sompgises essentaldy piasshrped mpleadenwithne

i at dditi K t he d db t ock .
htenaxed. badgit pAREBERSE Al bihsaliokfl abifvEHiE St somirtise e ialie
dded to b t } L ] l1. Q¢ th
Same Vi scos; ST GRABEd ARILAALS WIBTLAEBYARNLET The BaELpLt Mo L1°
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the clains be construed as enconpassing all of the features of patentable
novel ty whi clnragilicianstal axide gpmponent @ne tincatalyst bathng al | the features

and enbodi meq s w35 hhah B REn T PSR DS B Hinl S For
hydroisomerizing the hydrocarbons. The catalyst may also have one or more
Group VIB metal oxide promoters and one or more Group IB metals as a
hydrocracking suppressant. In a preferred embodiment the catalytically active
metal comprises cobalt and molybdenum. In a more preferred embodiment the
catalyst will also contain a copper component to reduce hydrogenolysis. The
acidic oxide component or carrier may include, alumina, silica-alumina, silica-
alumina-phosphates, titania, zirconia, vanadia, and other Group II, IV, V or VI
oxides, as well as various molecular sieves, such as X, Y and Beta sieves. The
elemental Groups referred to herein are those found in the Sargent-Welch
Periodic Table of the Elements, © 1968. It is preferred that the acidic metal
oxide component include silica-alumina and particularly amorphous silica-
alumina in which the silica concentration in the bulk support (as opposed to
surface silica) is less than about 50 wt. % and preferably less than 35 wt. %. A

particularly preferred acidic oxide component comprises amorphous silica-

alumina in which the silica content ranges from 10-30 wt. %. Additional



the art to which the invention pertains. ' 25-10-2000 |!~'x ~0O(~ 18947
Substitute pgge PCT UB99I1$9d7 CL.AI~S: ' 4 MAR 2003 1. A procesi for
produci ng an isoparaffinic |ubricant base stack which conprises MAR 2003
hydr oi someri zi ng a waxy, parffinic) Flscher-Tropsch synthesized hydrocarbon
feed conpri sig@Gpd- 750F+ hydr ocaxbons, said hydtoi soneri zat i @ipGeodeysat ed
at a conversion | evel of said 650-75Q"+ hpdrocarbons sufficient to product
s b54- ?54F+ hydroi sanmerate base stock whi-ch conpri ses said base stock

whi ch, when conbined with at |east one; lubricant additive, will forma

| ubri cant negémpenétasisucldlas piichf clags knd SthéritharefialicwcbihBersthgy also be used.
hydroi somerate. 2. A process according to claim1l wherein said

hydr oi soner afThe surfacé axea ibe cambyyt'is-rathe rafige 36 6om abaut 18M400mY gy sai d
650- 754F+base st o%k fraét i on, separated fromsaid 650-750F- fraction, 3. A
process accoPEeiEgbhh230-20/m"/gnwith; respecveipRre cphumsabulksdensky aadpides es

all or a fractipn of salid.630-' THOF+ rai s0 ate, 4. r S ccordi ng
to claim3 V\ﬁré’tsg"r% %n@%g&@eﬁgg?gaég(@'ﬁﬁ%W%’i‘:f‘f@H& 8§§é§'73bri cant
additive to r Lubrd/gant [ t jqn 4 wherein
said |ubri ca{r{tﬂ‘/g:s@'éo}r:'gigr{g%’v?nntdf\o'gqﬂ%gi cahtﬁggdl ?‘P\Q/%yag(e:ﬁéggégncont ai ni ng
nore than onRydrdisomenitativnciatalyst ¢ompisen cobaltbriotypbdeignviahd septisriatly, f rom
the group consisting of an internal_ combustion engine crankcase, an
automati c tr aopparstigsthesiwith an amaspheuspsilica-elumina campgrimdcontaining about an
s_accordi to.claim4 wherein said base stock
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wherein said conversion level is to convert at least 60 wt. %of said
650- 750F+ f eand Byaiet4l. baa wassstatedabonei the dydryidemerizamons caglyshipmosies s

ding to clai m8 wherei. id feed, cont |y boi.| . d
ot 1i ng. poi nPIESFIARy PRSSIS {DEBFIanigo deepRRsiarians BorHmess t s aIoqH GowARr i n
g v or 5 e _ . i

wher i n sai i RaiEf fofaion, " Ml beth fhing e SERLAGEP bE P ML
i sopar af f i nsysdfdl hfdpiaseaizaonaratalyststwilCbatianpbd Whdrthhntheadatal g a8 wallsi on

is at least 80 wt. % 13. A process according to claim5 wherein said

hydr oi somer i 2ksideactivate too quickly in the presence of sulfur and nitrogen compounds,
and also oxygenates, even at the levels of these materials in the waxy feed. One
such example comprises platinum or other noble metal on halogenated alumina,
such as fluorided alumina, from which the fluorine is stripped by the presence of
oxygenates in the waxy feed. A hydroisomerization catalyst that is particularly
preferred in the practice of the invention comprises a composite of both cobalt
and molybdenum catalytic components and an amorphous alumina-silica
component, and most preferably one in which the cobalt component is deposited
on the amorphous silica-alumina and calcined before the molybdenum
component is added. This catalyst will contain from 10-20 wt. % MoO; and 2-5
wt. % CoO on an amorphous alumina-silica support component in which the
silica content ranges from 10-30 wt. % and preferably 20-30 wt. % of this
support component. This catalyst has been found to have good selectivity

retention and resistance to deactivation by oxygenates, sulfur and nitrogen

compounds found in the Fischer-Tropsch produced waxy feeds. The



catal yst conprises a non-noble group VIII catalytic netal conponent and an
acid netal oxide conponent to provide said catalyst with both a 4. MAR 7003
hydr oi soneri zation functi on and a hydrogenati on/ dehydr ogenati on functi on.
14. A process according to claim 13 wherein said waxy feed has less than 1
wppm of ni t KRYEP 4HPOUNds, | ess than 1 wopm of sul fur conpoqqgggggqgggss
than 1, 000 wopm of oxygen in the form of oxygenates. ~ MAR 3 WO
00/ 14183 PCT/ US99118947 2~ 15. A processdaccording to claim 13 wherein
sai d conversion occurs during one pass of said feed though a
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wherein said waxy feed i s produced by a Fischer-Tropsch hydrocarbon
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catal ytic cobalt .co nent. 18. A process according to claim3 wherein said
Fi scher-Trop§%¢P%¥%g§ BenOYsMs-i ses a slurry process. 19. A lubricant which
conprises a synthetic base stock and an effective anbunt of one or nore
| ubricant additives, wherein said base stock is produced by a processes
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metal sulfonates and phenates are well known detergents, with PIBSA
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10V6<C<b<<=NgdiFhs dfidcopolPmers, copolymers of vinyl acetate and ethylene, dialkyl
fumarate and vinyl acetate, and others which are known. The most widely used
antiwear additives are metal dialkyldithiophosphates such as ZDDP in which the
metal is zinc, metal carbamates and dithiocarbamates, ashiess types which
include ethoxylated amine dialkyldithiophosphates and dithiobenzoates. Friction
modifiers include glycol esters and ether amines. Benzotriazole is a widely used
corrosion inhibitor, while silicones are well known antifoamants. Antioxidants
include hindered phenols and hindered aromatic amines such as 2, 6-di-tert-
butyl-4-n-butyl phenol and diphenyl amine, with copper compounds such as
copper oleates and copper-PIBSA being well known. This is meant to be an
illustrative, but nonlimiting list of the various additives used in lube oils. Thus,
additive packages can and often do contain many different chemical types of
additives and the performance of the base stock of the invention with a particular
additive or additive package can not be predicted a priori. That its performance
differs from that of conventional and PAO oils with the same level of the same
additives, is itself proof of the chemistry of the base stock of the invention being
different from that of prior art base stocks. In many cases it will be
advantageous to employ only a base stock of the invention derived from waxy
Fischer-Tropsch hydrocarbons for a particular lubricant, while in other cases,
one or more additional base stocks may be mixed with, added to or blended with
one or more of the base stocks of the invention. Such additional base stocks may
be selected from the group consisting of (i) a hydrocarbonaceous base stock, (ii)
a synthetic base stock and mixture thereof. By hydrocarbonaceous is meant a

primarily hydrocarbon type base stock derived from a conventional mineral oil,
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In a Fischer-Tropsch hydrocarbon synthesis process, a synthesis gas
comprising a mixture of H, and CO is catalytically converted into hydrocarbons
and preferably liquid hydrocarbons. The mole ratio of the hydrogen to the
carbon monoxide may broadly range from about 0.5 to 4, but which 1s more
typically within the range of from about 0.7 to 2.75 and preferably from about
0.7 to 2.5. As is well known, Fischer-Tropsch hydrocarbon synthesis processes
include processes in which the catalyst is in the form of a fixed bed, a fluidized
bed and as a slurry of catalyst particles in a hydrocarbon slurry liquid. The
stoichiometric mole ratio for a Fischer-Tropsch hydrocarbon synthesis reaction
is 2.0, but there are many reasons for using other than a stoichiometric ratio as
those skilled inthe art know, and a discussion of which is beyond the scope of
the present invention. In the preferred slurry hydrocarbon synthesis process, the
mole ratio of the H; to CO is typically about 2.1/1. The synthesis gas
comprising a mixture of H; and CO 1s bubbled up into the bottom of the slurry
and reacts in the presence of the particulate Fischer-Tropsch hydrocarbon
synthesis catalyst in the slurry liquid, at conditions effective to form
hydrocarbons, at least a portion of which are liquid at the reaction conditions and
which comprise the hydrocarbon slurry liquid. The synthesized hydrocarbon
liquid is typically separated from the catalyst particles as filtrate by means such
as simple filtration, although other separation means such as centrifugation can
be used. Some of the synthesized hydrocarbons are vapor and pass out the top of
the hydrocarbon synthesis reactor, along with unreacted synthesis gas and
gaseous reaction products. Some of these overhead hydrocarbon vapors are
typically condensed to liquid and combined with the hydrocarbon liquid filtrate.
Thus, the initial boiling point of the filtrate will vary depending on whether or -

not, and how much of, the condensed hydrocarbon vapors have been combined
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process of the invention, and may or may not be flashed or fractionated to
increase the amount of 650-750°F+ waxy hydrocarbon content in the feed prior
to hydroisomerization. Slurry hydrocarbon synthesis process conditions vary
somewhat depending on the catalyst and desired products. Typical conditions
effective to form hydrocarbons comprising mostly Cs. paraffins, (e.g., Cs+-Cag)
and preferably C,o. paraffins, in a slurry hydrocarbon synthesis process
employing a catalyst comprising a supported cobalt component include, for
example, temperatures, pressures and hourly gas space velocities in the range of
from about 320-600°F, 80-600 psi and 100-40,000 V/hr/V, expressed as
standard volumes of the gaseous CO and H, mixture (0°C, 1 atm) per hour per
volume of catalyst, respectively. In the practice of the invention, it is preferred
that the hydrocarbon synthesis reaction be conducted under conditions in which
little or no water gas shift reaction occurs and more preferably with no water gas
shift reaction occurring during the hydrocarbon synthesis. It is also preferred to
conduct the reaction under conditions to achieve an alpha of at least 0.85,
preferably at least 0.9 and more preferably at least 0.92, so as to synthesize more
of the more desirable higher molecular weight hydrocarbons. This has been
achieved in a slurry process using a catalyst containing a catalytic cobalt
component. Those skilled in the art know that by alpha is meant the Schultz-
Flory kinetic alpha. While suitable Fischer-Tropsch reaction types of catalyst
comprise, for example, one or more Group VIII catalytic metals such as Fe, Ni,
Co, Ru and Re, it is preferred in the process of the invention that the catalyst
comprise a cobalt catalytic component. In one embodiment the catalyst
comprises catalytically effective amounts of Co and one or more of Re, Ru, Fe,
Ni, Th, Zr, Hf, U, Mg and La on a suitable inorganic support material, preferably
one which comprises one or more refractory metal oxides. Preferred supports
for Co containing catalysts comprise titania, particularly. Useful catalysts and

their preparation are known and illustrative, but nonlimiting examples may be
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comprises at least about 95 wt. % and typically at least 98 wt. % paraffins, most
of which are normal paraffins. It contains less than 1 wppm sulfur, less than 1
wppm nitrogen, less than 2,000, preferably less than 1,000 and more preferably
less than 500 wppm oxygen in the form of oxygenates and less than 0.5 wt. %

aromatics.

The invention will be further understood with reference to the examples

below.
EXAMPLES

Example 1

A Fischer-Tropsch synthesized waxy feed was formed from a synthesis
gas feed comprising a mixture of H, and CO having a mole ratio of between
2.11-2.16 which was reacted in a slurry comprising bubbles of the synthesis gas
and particles of a Fischer-Tropsch hydrocarbon synthesis catalyst comprising
cobalt and rhenium supported on titania dispersed in the hydrocarbon slurry
liquid. The slurry liquid comprised hydrocarbon products of the synthesis
reaction which were liquid at the reaction conditions. These included a
temperature of 425°F, a pressure of 290 psig and a gas feed linear velocity of
from 12 to 18 cm/sec. The alpha of the synthesis step was greater than 0.9. A
700°F+ boiling fraction was separated from the reactor by filtration. The boiling
point distribution of this fraction, which was the waxy feed for the
hydroisomerization reaction, is given in Table 1. Although it is liquid at the
hydrocarbon synthesis conditions, this material is a solid, waxy material at
standard conditions of room temperature and pressure, which is why it is

commonly referred to as wax by those skilled in the art.
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Wt. % Boiling Point Distribution of

Fischer-Tropsch Synthesized Waxy

Feed

IBP-500°F 1.0

500-700°F 28.1

700°F+ 70.9

(1050°F+) (6.8)

Example 2

The waxy feed produced in Example 1 was hydroisomerized without
prior fractionation. This feed comprised the entire product shown in Table 1,
including the 29 wt. % of material boiling below 700°F. The wax was i
hydroisomerized by reacting with hydrogen in the presence of a dual function
hydroisomerization catalyst which consisted of cobalt (3.6 wt. % as CoO),
molybdenum (16.4 wt. % as MoOs3), and nickel (0.66 wt. % as NiO) on a surface
silica modified, amorphous silica-alumina cogel acidic support containing 13.6
wt. % Si0,. The catalyst had a surface area of 266 m?/g and a pore volume < 30
nm of 0.42. The preparation of this catalyst is described in detail in U.S. Patent
5,187,138. The conditions of the hydroisomerization reaction are set forth in
Table 2 and were selected for a target of from 30-80 wt. % conversion of the

700°F+ fraction in the waxy feed. This conversion is defined as:

700°F+ Conv. = [1-(wt. % 700°F+ in product)/(wt. % 700°F+ in feed)] x 100
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700°F+ Conversion, wt. % 30 50 67 80
Temperature, °F (°C) 682 702 707 711
LHSV, v/v/h 0.42 0.45 0.43 0.43
H, Pressure, psig (pure) 1000 1000 1000 1000
H, Treat Gas Rate, SCF/B 2500 2500 2500 2500

Thus, during the hydroisomerization the entire feed was hydroisomerized, with
from 30-80 wt. % of the 700°F+ fraction converted to 700°F- boiling products.
The hydroisomerate was fractionated into 700°F- fuel products of reduced cloud
point and freeze point and a waxy 700°F+ fraction. The waxy 700°F+

- hydroisomerate was then fractionated into various lubricant viscosity grades
using a HIVAC distillation. A portion of each fraction was solvent dewaxed to
compare the properties of the dewaxed oil with those of the undewaxed oil
which is the base stock of the invention. The dewaxing conditions are shown in
Table 3, while the properties for both the waxy lubricants and the dewaxed oils
for the 100N and 175N viscosity grades are listed in Tables 4 and 5,

respectively.
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Viscosity Grade
100N 175N
30% Conversion
Solvent:Oil Ratio 3:1 3:1
Filter Temp., °C =21 <21
Pour Pt., °C -18 -18
50% Conversion
Solvent:Oil Ratio 3:1 3:1
Filter Temp., °C -21 -21
Pour Pt., °C -21 =21
67% Conversion
Solvent:Oil Ratio 3:1 3:1
Filter Temp., °C 21 =21
Pour Pt., °C -15 -18
80% Conversion
Solvent:Oi1l Ratio 3:1 3:1
Filter Temp., °C =21 -21
Pour Pt., °C -24 -24
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stocks of the invention. The same additive packages were added to base stocks
derived from conventional mineral oil and PAO of the same viscosity grade. For
the automatic transmission formulated oils, an additive package meeting the
1989 Canadian Automatic Transmission Fluid Formulation specifications was
used at 13 volume % of additive package to 87 volume % of the base stock and

another additive package meeting the 1991 USA Automatic Transmission Oil
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The low temperature properties of the 175N base stocks were evaluated in
a hyvdraulic oil formulation and in a multigrade, SAE 5W-50 passenger car motor
oil (PCMO) formulation. The results for these full formulated oils formulated-
oils are shown on Tables 8 and 9 which also show that the base stocks prepared
at 80 % conversion do not require dewaxing to meet critical low temperature

properties.
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It is understood that various other embodiments and modifications in the
practice of the invention will be apparent to, and can be readily made by, those
skilled in the art without departing from the scope and spirit of the invention
described above. Accordingly, it is not intended that the scope of the claims
appended hereto be limited to the exact description set forth above, but rather
that the claims be construed as encompassing all of the features of patentable
novelty which reside in the present invention, including all the features and
embodiments which would be treated as equivalents thereof by those skilled in
the art to which the invention pertains.
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CLAIMS:

1. A process for producing an isoparaffinic lubricant base stock which comprises
hydroisomerizing a waxy, pareffinic, Fischer-Tropsch synthesized hydrocarbon feed
comprising 650-750°F+ hydrocarbons, said hydroisomerization conducted at 2
conversion level of satd 650-750°F+ hydrocarbons sufficient to produce a8 650-750°F+
' hydroisomerate base stock which comprises said base stock which, when combined with
at least ons lubricant additive, will form a lubricant meeting desired specifications
without dewaxing the hydroisomerate.

2. A process according to ¢laim 1 wherein said hydroisomerate comprises 650~
750°F+ and 650-750°F- fractions, with said 650-750°F+ basc stock fraction separated
from said 650~750°F~ fraction.

3. A process according to claim 2 wherein said lubricant base stock comprises all
or a fraction of said 650-750°F+ hydroisomerate.

4. A process according to claim 3 wherein said base stock is combined with at
least one lubricant additive to form a lubricant.

5. A process accoording to claim 4 wherein said lubricant is combined with a
lubricant additive package containing more than one lubricant additive to forma
lubricating oil selected from the group consisting of an internal combustion engine
crankcase, an automatic transmission oil, a turbine or jet oil, & hydraulic oil and an
industrial oil,

6. A process according to claim 4 wherein said base stock is combined with a
lubricant additive package to form a multigrade internal corbustion engine crankcase oil.

wk TOTAL PAGE.B3 ok
AMENDED SHEET
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7. A process according to claim 6 wherein said crankcase oil is a

multigrade lubricating oil.

8. A process according to claim 1 wherein said conversion level is to
convert at least 60 wt. % of said 650-750°F+ feed hydrocarbons to lower boiling
hydrocarbons.

9. A process according to claim 8 wherein said waxy feed continuously

boils to an end boiling point of at least 1050°F.

10. A process according to claim 9 wherein said conversion is at least 67
wt. %.

11. A process according to claim 3 wherein said base stock comprises at

least 95 wt. % non-cyclic isoparaffins.

12. A process according to claim 11 wherein said conversion is at least
80 wt. %.

13. A process according to claim 5 wherein said hydroisomerization
catalyst comprises a non-noble Group VIII catalytic metal component and an
acid metal oxide component to provide said catalyst with both a

hydroisomerization function and a hydrogenation/dehydrogenation function.

14. A process according to claim 13 wherein said waxy feed has less than
1 wppm of nitrogen compounds, less than 1 wppm of sulfur compounds and less

than 1,000 wppm of oxygen in the form of oxygenates.
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16. A process according to claim 3 wherein said 650-750°F+
hydroisomerate base stock is fractionated to recover at least two base stocks of

different viscosity.

17. A process according to claim 3 wherein said waxy feed is produced
by a Fischer-Tropsch hydrocarbon synthesis process which uses a hydrocarbon
synthesis catalyst comprising a catalytic cobalt component.

18. A process according to claim 3 wherein said Fischer-Tropsch process

comprises a slurry process. -

19. A lubricant which comprises a synthetic base stock and an effective
amount of one or more lubricant additives, wherein said base stock is produced
by a processes which does not include a dewaxing step, said process comprising
hydroisomerizing a paraffinic, waxy hydrocarbon feed comprising 650-750°F+
hydrocarbons synthesized by a slurry Fischer-Tropsch process, said
hydroisomerizing conducted at a conversion level of said 650-750°F+
hydrocarbons of at least 60 wt. % to form a hydroisomerate comprising a 650~
750°F+ and a 650-750°F- fraction and recovering at least a portion of said 650-
750°F+ fraction which comprises said base stock.

20. A lubricant according to claim 19 wherein said base stock comprises
non-cyclic isoparaffinic hydrocarbons and wherein said 650-750°F+ feed
hydrocarbons continuously boil to an end point of at least 1050°F.



