A PROCESS TO MANUFACTURE A BASE STOCK AND A BASE OIL MANUFACTURING PLANT
FIELD OF THE INVENTION This invention is directed to base stocks with defined boiling ranges,
viscosity indexes, Noack volatilities, and/or COS VIS at -25C. This invention is also directed to a base
stock slate of thegsehas ég)‘“‘?lﬁf MRIPGEITA {!i%n&féﬁ b ) r@ base stock made by
a process, and a base o% manu acturjﬁ%aant. UMMA%é\?g?Sﬁ(a@g%;gpé%é t eLre is provided a
process to manufacture a base stock MANFAREYRINGREAMNEKing a heavy hydrocarbon feedstock in
a hydrocracking zone, wherein the operating conditions in the hydrocracking zone are selected to

o 0
g:onvert the heavy hy_drocarbon feedsmgbﬁo&p{ﬂ‘gﬁﬁ ;E@?&gﬂtammg greater thgn 20 Wt@ of a waxy
intermediate fraction; b. separating the-Wwaxy mter! n into a lower boiling fraction and a
higher boiling fladgidnventidgre islalivasiag thebaieh sitdsi@ing thadered ndleilingditgmss wibersty the

dewaxed RighessbRiae iBRiInRRaaN /8 TBidNing: 1a8ae from, (RAIRHPRAGERIARAES). U a first
VI from 105 to 120, iii. a first CCS VIS at - 25C from 2500 to 4500 mPa.s, and iv. a ratio of a first

Noack voRifySIathe i PLESS/ PEsh SKSHRIRINRES DY THRM G WL B RS D RS e Stofksa ¥écond
aspect, thexes sipuhvicket: &aseciesk  amaddbyecoproaastacamyayisiagt. a. hydrocracking a heavy
hydrocarbon feedstock in a hydrocracking zone, wherein the operating conditions in the hydrocracking
zone are selected to convert the heavy hydrocarbon feedstock to a product slate containing greater
than 20 wt% of a waxy intermediate fraction; fusgparating the waxy intermediate fraction into a lower
boiling fraction and a higher boiling fraction; c. dewaxing the higher boiling fraction under conditions
whereby the ddlakdliThiGRRF BoiliR]§rattiNie 1&iath A @ ORI niRViNG WA HESE bdilkf§Fabigekirom 730 to
~ 1000F (388rtpA38&)a Unaifratavkifigm AOS0HL8 dirisofir sé4360cK |1 at hybfodrasrip@0erie, 4500
~mPa.s, and.iv, a ratio of a first No latility to the first CCS VIS at -25C multiplied by 100 from 0.15
o 0,40, e B S e ot b s el
hydrocradieay¥ dueteeasoeaciagasisigtiliatisrrtodiett aate cayihivise raeaiatidhrdefanily pactor;
wherein the Rasesinatamefacibiing Blasspirdiseema rshpasestealaRaviagidn afisstbeilieg range from
730 to 1OQO-F 8?8 ?tp 538C). m firs&\/_lifmfn 105t0 1 O,géa first CCS VIS at -25C from 2500 to 4500
mPa.s, and IV % RES B AL iR KESER VSRR HE T B <t CEEXHY AP SR H RIS B UBD from 0.15
to 0.40. BRiF ORSGRPTIEN® e dERRAMING: boilingl GatRenh hitustiafest tbailipignaligg power and
efficiencyshaf £ien a0deP [YeY andeheyien QR YdHingdqdormuiating R KX\ 48Wr XX, and

ul
15W-XX engine oils compared with Nexbase Group Il base stocks. Cr[1e\_/ron 110RLV and Chevron
170RLV 5%%@%3?@%%0@%%3%&80%%% izisé adirl o donraldlity tethmEreidf &Roup 1l base
stock. NexiBse 2643 andipiezyse080adrabet saontmcial Group Il base stocks. DETAILED
DESCRIPTION OF THE |[INVENTION Definitions: The term "comprising" means including the
elements or stéP&FRECARIRFHLERIDRIAYIRALELAT BRFknPIR RfRRTRESHSRHS e not
exhaustiva, byt @mashibo dirnemiynhey iocins ddeistdekientshytsiepsking Z{tenséemtivetimumbers of
carbon algpasadRgansHigdfoebane ail Bz admgblien ol UioeRmqn TIlecHIGR YRR ange of

carbon numbers, with every number of carbon numbers in-between. For example, the base oil may

have hydF¥EEPEBiPAToleBERCkaiRy R PIRIHFESS IR st BiTRofiaaRy (Hane80mtewry ®&@Bbn number
in-betweentefhediydrocatlon Malesalemgf the base ailaifiatifrentaarh oterbywenseawive numbers
of carbon_at , C uence of.the waxy feed used to make the base qil also havjn
consecuti%%ﬁw@jgg aoﬁﬁ@r.eb%ngg&ﬁ s‘f"ﬁ%}"é’y%ﬁ%‘f"?ﬁ ' @%cﬁgﬁﬁﬂ%ﬁﬁ% hﬁ%&%%r%‘r;les'gynthesis
reaction, ffedEaRsanbrEeRl dheatiewexedd@heidoeiingyitroleniom rrsectiek davingild.ub fise carbon
atom at ?H&ﬂ(lﬁg P&i@é&kﬂiﬁ- 7%@@%33?:?&7'%G\:H?J?%Qﬁ]%/%’sﬁlaﬂﬁr@ﬁ{i‘?@g gwgo,fi@da;ﬂ?have
consecuti ers of tg an oi :polyalphaolefin, the molecules of a b waxy feed having
consecutié@%ﬁrﬂn%ggs'% élfboc?ﬁ %ggﬁ%h%%aﬁﬁ%% R 'Vm?e",aBSrﬁéﬁgi'ﬁﬂ NoarVRIRFIbh P backbone
with shorthgdineeeSTHE efag8Sitiexthipbkdiewdiptiomod.dplybishaolefin is a star-shaped molecule,
and in particular tridecane, which is illustrated as three decane molecules attached at a central point.

While a star-shaped molecule is theoretical, nevertheless poiyalphaotefrn molecules have fewer and
longer branches that




the hydrocarbon molecules that make up the base oil disclosed herein. A 'basek” is a lubricant
component that is produced by a single rer to the same specificsindependent of feed source or
manufacturer's location): that meets the same manufacturer's specification and that is identified by a
unique formula r tificat r bath. B e stock anufactured usmg a
variety of dlﬁereﬁta%?gcgé%%%#(rﬁc%uéd?%ég %W no??mltge%s?o distiiat oar? %rgI‘g re’flnl ng)hyﬁgogen
processinBYSR§ErFEAg daalEs e tifiediondistiteferetmes. and/sa"ba@@@nmrazaa@e dewekidgblend of

different b@@@t@iomﬁ%r&ﬂﬁﬁ@a%ﬁef@n glaﬁdﬂél&dﬁhﬁ@ @%&tly@ﬁiuxaﬁfmfﬁgte@b#@%t%mﬁdmtﬁsﬂfg% tdes"edh
specificatign A "base stoc ase s that have different_ osities but are in
sgme basﬁ ﬁ QK" FPatpiy ?@rﬁqﬁgégrﬁf%%%ﬁ%éﬁé the &} E‘ﬂéf& i d ARk Niclidwaxing
process whetr&ifd ‘élﬁaa‘raﬁéﬁ@ém%@ﬁ;ﬁm%ﬂﬁbaﬁb@m hadwg aratwrofvefitsbiNngaangettitan the
hydrocarbgnpispipataded;Hnig @9@%5@9@&%‘* eonHasied with ok xincr where a broad boiling

range waxy hydrocarbon is catalytically dewaxed, and wherein one or more separating steps to
produce a base stock re done foIIowmg the catalytlc dewaxmg step, Descrin rig range" is the 5

wt boiling point to the 95 wt%, ig|L : émg%Z -04 and referred to herein as

SimDist. A hydrocarbon with aDoIfing T 50 16 900 exarmple, has WO
2010/039297PC?@@B@@/M@B@@W%&“Wmmwéat@mcf%cmw drat £bagpOIRREYS than

900F. KII&Q&&I!%W&&%WR'[S\,&tm{t?g”i&blrﬂmﬁﬁkﬁhﬁg%wef@/‘@-fdwda%d%éﬂ[?(wléngﬁ@r@‘]éned by
' t
ASTHi,4 Dé‘ér% %?édv\}vsl%oﬁlt&tluggg gVB ,ﬁ ggsg S ocllgal (’fWéE/lgﬁS1 %J g}% 5ﬁelvnron 170RLY
are new base stocks with :mproved properties. Chevron 220R is a commercial Group I

base stock. Nexbase 3043 and Nexbase 3060 are commercial Group Il base stbcks.

DETAILED DESCRIPTION OF THE INVENTION

Definitions:

The term “comprising” means including the elements or steps that are identified
following that term, but any such elements or steps are not exhaustive, and an
embodiment may include other elements or steps.

“‘Consecutive numbers of carbon atoms” means that the base oil has a
distribution of hydrocarbon molecules over a range of carbon numbers, with every
number of carbon numbers in-between. For exampl'e, the. base oll may have
hydrocarbon molecules ranging from C22 to C36 or from C30 to C60 with every carbon
number in-between. The hydrocarbon molecules of the base oil differ from each other by
consecutive numbers of carbon atoms, as a consequence of the waxy feed used to
make the base oil also having consecutive numbers of carbon atoms. For example, in
the Fischer-Tropsch hydrocarbon synthesis reaction, the source of carbon atoms is CO

and the hydrocarbon molecules are built up one carbon atom at a time. Petroleum-
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effect of temperature change on the kinematic viscosity of the oil, The higher the VI of an 61, the lower
its tendency to change viscosity with temperatu VI is measured according to ASTM 0 2270-04.
-Cold-cran ﬁ’gzg]rﬂ'{?ﬁg%:f?ﬂ apparent viscosity" (CCS V asurement in miIIipggEéﬁJweg/H&S;%Pa,s, to
measure the viscometnc properties of lubricating base oils under low temperatureand low shear. CCS
VIS is determifigtivsy ASTY iDesizg3ge consaculive numbers of m@m&&xﬁﬁla{iﬁ@@@aﬁﬁined as the

mass of oil, expressed i gL Y whiehvisdastyviaen taail isbeatedal2 280G ik agengtant flow of

airdrawn  ugh it for 60 minutes, measured according to ASTIvl D5800-0 Procedure B. Ok 20We
have developédEabEehsni g SHmRtEiy Seshs ¥ Wi oo EREIR KR APERSFEE™on atoms. In
one embodimeg heRase:8iaRkiRa%INGUALFARGe Wm0 A0QRE{ 38 ema8 Ela VI from 105

to n 120, and a Noack volatility from 6,6 to 11,5 wt%, In a second embodiment, the base stock has a
boiling rafige mmm@%gﬁﬁ@s&w@%w@w&ﬁ%%-%%%ﬁﬁ%ﬁ%ﬁ?ﬁéﬁaiﬁ%cs VIS at
-25C from 250049 #4508-mRb:stTheMds lasehanillfurhichskenns dhehaserainaigiuithin the VI

limits Group li base oil, The VI is g.ene,rally.frgom 105 to less than 1%)%ggih%§mqul ents may be
from 110 to le &SRS 28 HERIEP VYR 250265 RBRFE 1BT6 % P5858He Noack volatility
is generally in geraneesRiapgiiaipnasaibodinentisdmes Riel Lidwigdn iathasiehoagk volatility

may be from 7.to 11 wt%, from 7,5 t0 -3- 3- _ | - o
Y the h}f@im@am%w molscules that msks up the base ofl disvosed hersin,

10 A “base stook” is § ubrisant componsant that s produced by & single
manufaciurer fo the same specifications (independent of fsad source oy
manufactivers lnoationh that meets the sams manufacturer's spacification,
and that is identified by 2 uniqus formula, produt identificstion number, or
both. Base stooks may be manufachred using o vanety of diffsrend

15 processes including but not imited o distillation, solvent refining, hydrogen
processing, cligomerization, esterification, and nerefining.

A "base of" it 3 base stock or blend of different base stocks. itig
suitable for blending with additivas into finished lubricants mesting desired
spscifications.

20 A"base stock slata” is a produst ling of base stocks thet have different
vistosities but are in the same base stock grouping and from the same
manuiacturar

“Blosk dewaxing” is a cotalviiy dewaxing provess wherein 2 separated

25 waxy hydrocarhon, is upgraded into 2 bage stock. i s contrastad with “hulk
dewsaxing” where 3 broad bolling range waxy bydrocarbon is catalybioadly
dewared, and wherein ons of more separating gleps to produce o base slock
are dong following the catalvlic dewaxing step.

30 TestMethod Descriptions:
“Bolling range” is the §wd% bolling puint to the 88 wi%, Inclusive of the
end points, a5 measured by ABTM D 8382-04 and referrad to hereinay

SirnDist. & hydrosarbon with a botling rangs of 700 fo SU0°F, for swample, has

.



WO 2010/039297PCT/US2009/046895 In some embodiments the base stock has a ratio of the Noack
volatility ,CS VIS at -25C mi. tiplied by 100 in a specdied range, The range ma* mn O?AS to§0,40, from
0,20 to 0,3‘5‘/,00?%9{8'?96‘%0 0,30. The base stock may additionally com[?r‘ljs'lg 2 EUREAEBhse stock.
one embodiment the second base stock is a Group, 11 base ojl, Group p.1111, and Group IV base oils
are defined in%ﬁﬁ@ﬁ%i?@@&ﬁ@ﬁﬁ@%ﬁééﬁ%ﬁﬁcﬁ@ éﬁﬁ’%@b%@(’g‘;gf%igﬁ%ﬁﬁ%i §8<4Bater than or
equal to 90 pegggyt-saturates and less than or equal to 0,03 percent sulfur and has a VI greatei than or
equal to 80 and less than 120, A Group hase oil has lpi\}great_er tha@-?or%? ual to QQ%erc nt saturates
and less than or equal S ¥ BHEEHELHIT AAPRIEE VRIS hah TrBGIsHE¥98° AGroup Iv
base oil is a pglyalphaciefi uncde-ereemhbdisnent diebses @b St0gk has a kinematic viscosity
40t from 40,00 to 4EQQ.mmis, An example.of this second type of base kjis Chevron 220R. In another
embodimant the seco?@ﬁ%@tﬁ%g% ﬁ%ﬁ@éﬁﬁ@gfﬁ‘ﬁlﬁ@%ﬁ%e%@ﬁﬁ%%%%@osiw at 100F
of approximatei§f£anesaxameleisGamerRhitinsd kaMurigthés oy pibtisearl 1 Okbdugipsising
Fischer-Tropsgh derived base,oil, . This for example may be a 20 blend.of Eischer-Tropsch derived
base oll, Che\%&%q%ﬁ%%ﬁzg'*'é%&d%%g%?(?ﬁ%%p' §%§§ %?g igf Eﬁ?ﬁ%&@i@ﬁ%@%ﬁem

Application NGl 240%4¢ 88 ieifiedddariholia, 2B08) Kirkiatiddscosity in mm2fs at 100F can be

converted to SUS visgosity at 100F according to il it ic.and-the. reference table provided in
ASTM D 21In one emﬁgggﬁéﬁ?%%ﬁgﬁ%gﬁgééﬁé\l%%%%ge@é%%gﬁsﬁa %gc&g&ﬁ? Egélhghg? range from 700 to
925F (37ALito 4868 msseeohih Wiilomstabs: biBsamPa sedontamistititi e s&oo8186iThis second

vase stoc syl esechc U PaNen) ARV EEURINERA 1By ahBge O wi

Improved Prope n"another embodimen pase stock'may additionally compns third base
stock. The thirGBasei&tdekictnbinadre AT HhEeEGIRIASne embodiment the base stock is comprised

entirely of Group n ba ilsJn ) odi the hase.siock. ' 2 S8GAN ﬁtockthasa
kinematic viscosity at %%}é%ﬁﬁ%%ﬁ%%’ l?% %@gg%ngﬁzg?a%ﬁgtﬁfgﬂé%é%%&%%%%%% & Group Il base
oil. The third baslchtecleatayhesviha gildg betisg hdelitensiioclconsieriiswond gb+dyawithird VI
from 1050 1@5 fairdNaack yolatili less than 18wl AN [ealie ekthe base stock is that

it can be blen into a wide variety of high quality finished Tubricants by blending the base stock with
one dditives, EX&ma@iag@#finished lubricants that can be made from the

Baige Stock

20 We have developed a base stock, comprising hydrosarbons with
‘consecutive numbars of carbon ators. In one embodiment the base steck
has & boiling rangé from 730 fo 1000°F (388 1o 53870 a Vi from 108 to less
than 120, and a Noack volatility from 8.8 to 115 wi%. In a second
embodiment, the base stock has 8 bolling range from 730 to 1000°F (388 o

25 BARTCYE & Vi from 108 to lass than 130, and 3 COB VIS & -25°C from 2500 1o
4500 mPas:

The W is less than 120, which keeps the base stock within the Vi imits
for a Group H base off. The Vi is generally from 105 to less than 120, butin
oiher gmbodiments may be from 110 W less than 120, Trom 113 Wiless than

30 120,0r from 115 to less than 120, The Noaok volatifity Is generally ina range
from § to 12 wi%, and In ons smbodiment i from 8.6 fo 11.5 wi%, In other
grihodimants the Noack wlsliity may befrom 7o VT wit%, from ¥ 5 o
10w, or from 8 to 8.5 with,



k include engine oils, greases, heavy duty motor oils, passenger car or oils, transmission and torque

fluids, ngtuvr‘{%kb%%% /(3?9%%(3 oils, marine lubricants, rathoad Iubrlcants, qwatlgm%a 5%1%%6@@
processing lubricants,; 10 paper and forest products, metalworking fluids gear lubricants, compressor

lubricants, turbine oils, hydraulic oils, heat transfer oils, barrier fluids, and other industrial products. In
one embodiment the%@%’*’ﬁ(ﬁ%%ﬁﬁ%@%ﬁ%ﬁ%@?ﬁ%%?ﬁ%lé@%@er% %l-'ei%%h%% ﬁg%g%!%%ultigrade
engine cnis thgy ganche Dlene’. Yatnthe RRsR S Eek BeHP W oSk TRV riXg@and BEVingé avigrein XX is
selected from é%%? ffjg@r%u ) ggérg;latgg %Hzﬁ%gézﬁ?? qi%%a%j ﬁ‘?@iﬁ g@ Q%g% § vantage of the base stocks
are that they ¢&h'bé'bler Mirfished ttbricants<witfrotit 0! gxpensive’and highly processed base
oils that are very expenRsiyafo R nue thediinisaes ipaistaaycand lessatisbmR0 W%, less than
10 wt%, less than 5 vx%% .0rng g‘roug Il or Ggﬁoug V. 20_ba%% ail @Ig_m tivﬁ?ly@}gﬁfgi@gshed lubricant
lranay halvéﬁ'les? ?ﬁzﬁwe mﬁ%@ggﬁv%%q égjzé%% t%k,ﬁor 5 ?’1 gl% ﬁ%ara _|'n|§ u_ncon\(/ggéional
ase oil. BasexfigekiBlatuiVerbapedénale 2ikand defdeiiionabpase sté feditng 3601 S080F

Maack volatility from 6.6 to tp 450\ as, Jhis is,the ck slate comprising.a.fi s, The first base
stock has a nrg?ﬁ‘&%;ﬁﬁf%gg%%%%ég\#ﬁ%%{8@%‘8‘ %é%%ﬁ%@agﬁzﬁfﬁ%gﬁﬁt CCS VIS at
-2m 2500 basgistesicastdesaribag eadidrin Hen or sppaifibatibii gratasznt halerardag 8mbodiments

iditions) b LT R e B S o, A G Ve R
additiondbWogesawstatility tassdqbarta SvsercE Srisemsrscknis deseiianion swaiddiled WO

2010/039297P. 2009/0468 tent applicati ied ‘AL tg -Gif wityproved
Properties”. Inﬁg& ﬁ%%?%%gr%%ﬁ?e aﬁﬁ%ﬁ%ﬁgﬂa@%&ﬂ%&% ra %%?#h?ﬁ?ﬁiona%g%ck volatdity to
an additional @E&&:\ribiar2SSynigiptiediby 100 from 0,80 to In other embodiments the ratio of the

adiional Noack v aqgfinal GES VIS AR ColuURISc 300 ARG AR AL R8I 0. o from
40°C from 40.00 o 48.00 mm'fs. An axample of this second type of base
18 gtook is Chewron 28R,
in another embodiment the second base stock s & 110 Naubrsl base
oif. 110 Neutral base ofls have a SUS viscosily at 100°F of approximataly
110, Ore example s ConoooPhilips 110N, Anwther example is a "110W"
comprising Fischer-Tropseh derived base oil. This for example may be s
30 blend of FischerTropsch derived base off, Chawron 2208, and
Ergon Hygold 100, This exampie is fully dasoribed in'US Patent Application
Mo %25&4?;88?, fled March 13, 2008, Kinsmatic viscosy In mm®s st 100°F
can be oonvertad to SUS viscosity at 100°F according to the srithmatio and
the reference table provided in ASTM D 2181-08. in one embodiment the
28 1490 Neutral base ol has & second boling rangs from 700 to 925°F (371 to
488°C), a second Vi from 1 05 to 118, and a segond volatility less than
18 W%, Thiz second base stock is fully described in our co-filed patent
spplication Hited A 110 Neulral Base OF with Improved Properties”,
i another smbodiment the base stock may addiionally comprise &
30 third base stogk, The thind base stock can be a Group U base ol Inons
smbodiment the base stock is comprised aﬁﬁiréiy of Group { bose olls,
1 ong embodirent the base stook comprises & seound base stotk
that has & kinematic viscosity at 40°C from 40.00 to 48.00 mm™s snd 2 third

CRYGUIHRTST AN
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In one embodiment the first base stock has a ratio of the first Noack volatility to the first CCS VIS at
tne rst COMVISPSEEE pied by 100 may be from 0.20 0 0,35, or gt BISBEIE  none
 base ollo. A bS8 S0k SIS AIGIRBrb 5 Hete LTS TG 7 GECHTCAI BAV ARG (o Btmulators o
finished lubricaptsryhavdshiablend witoahiGEep & e Ollss Thisliyeapeciali &n 1 15age for

between diferSAY GHOUES PSS PR LRI Bass Stock 20We provide  process 1o,

manufacture a base giaekagampusitg: idioetackinyiissphatingadrigreiedaning Fehydrocracking
is done b¥hydro_qracki 9.2 heavy hydrocarbon feedstock in a hydrogracking zone. The hydrocracking
zone may*be & ?éﬁ%?o??é%géif?%ﬁ - %gfaﬁggﬁé%%]%‘?%cﬁavc%% g}{%ggo%%?gt%%ﬁ%’é%ﬁﬁ%éy &re selected
to convert the fegiydyditicasiondesosibekdb inivacdd bt isinerdottaihing fre atacih ip20td, greater
than wt%, or greater than.30.wt%of a.waxy, intermediate fraction, The infermed lon. i
separated int%ﬁWé?@%fﬁ%ﬁ Sction an Eaﬁ h%ﬁ%rg%%lﬁ%%g%ﬁ%%%%%ég %I %5_ rg%%%(ﬁ] is
dewsxed underctmditienFatmeTreyichaddwaxpdk Highi, belingifertisndias aifsstvifiirng range from
730 to 1000F 3Q.(388 to 538C), afirst VLfrom 105 10,120, firs gg%%] aL2e¢, 00 to 4500
mPa,s, and a ?gaﬁ%aoifa iy i%%ﬁﬁégf%hﬁ ‘t%%?‘ﬂ%%tégg%%ggt 2 }éé%%ﬁlgﬁqﬁﬁée%gﬁé% from 0,15 to
0.40. WE20 1484089 20THCER $2009104.080S:buersip Suita g BEyicars in e taHaxing boiling
fraction under litions whereby: _e;-s;%\fgﬁ oMol Jingactionn addiionalhoiling,range from 700
to 925T (371 t%% %%%g%&‘ g%l&g |t¥5¥|§él I romgl%%%?gl%%l%%nd an 'af%itibhal No;ck’ volatility less than 5
18 Wt%, The deibandindiielyidiccaoteds. ol omb eretaiirerin B B Mt BIdEi Stmessation
dewaxing, solve Xind. QL at L IBteRHRILRIORRS e paNg A base stock
having an ptio\%gaﬁ%ygr%ﬁﬁ\?%?%gﬁ}@%} ;ﬁ/ld%&s&o e'rizatfg% step followed by a 10 solvent devvaxing
step, is descritiserinad Bithshsnbre: Flow s GVEAtK, TOW-RX, and 15W-XX, wharsin XX
15 is selected from the group consisting of 20, 30, 40, 80, and 80
Dine advaniage of the base slocks ars that they can be blended inlo
finished lubricants without using expensive and highly processed base oils
that are very expansive, For example the finished tubricant may have less
tharn 20 wi%, less than 10 wit, lses than §wit, wono Group 1t or Group IV
20 bose ol Allematively, the finished lubdcant may have lass than 20 wi%, less
than 10 wi%, less than 5 wi%h, or no highly parafiinic unconventional base oil

Base Slock Slste

We have developed g base stook slale comprising & first base slook
snd an addiional base stock. The first base stock has a first bolling range
from T30 o 1000°F (388 to 588°C), & first Wi from 108 ko less than 120, a frst
Moack volatiiity from 8.8 10 11.8 w%, and a fisst COS VIS at -287C from 2500
1 4500 mPas. This is the same hase stock as desaribed earier inthis
spacification, and can have siiemats embodiments within these general

fu
L4

30 ranges of properies as describad previously.
The second bass stock has an additionat bolling range from 700 to
S28'F 1371 1o 48570, an additional Vi from 108 to 11§, and an aﬁzﬁi&ami@'
Koank volalilily less than 18 wi%. Thix base stook Is desoribed in our co-filed

-



alt nate process comprising solvent dewaxing toliowed by catalytic dewaxing is described in U.S.
Patent No. 4,622,130" HYDROCRACKING The operating conditions in the hydrocracking zone are
selected to‘ggrf’\%?fﬁgsﬁgévy hydrocarbon feedstock to a product slate contBingSgredtdeaan 20 wito,
greater than 25 wt%, or greater than 30 wt% of a waxy rmediate fraction which is upgraded to the
original base cit#laTdifeRiFedAbSlrHeis Hehbperainpasfaitens inmeryd Srangisns. clin be

cted to converipheandydiopRonicadsianiing prduskslateseniainiacRamaraalerlhan 20 wit,

greater than 25 wt%, greater than 30 Wt,_ ' reater thar'L 32 wt%, or from greater than 34 wt% of a waxy
intermediate fr%%ﬁ‘??%'%?gﬁ‘gﬁﬂ%mg%% ﬁ%r&%@%@%ﬁ@%ﬁ%{m@ﬁy&ﬁ&%king zone can
be selected to ¢am/erhahpperiydmeRAS BriulpskiarRiaduriairieAMRRgIRAR B V%, less

than 50 wt%o, less than 40 wt%. or less than 35 wit% oxy intermediate frac embodiment the operating
conditions¥in tHE IR H kG PR X RdaviiRisehoH R BiYoeR e didilLi 44@ doHiining ft
bar. 20 wt%, gresterdhamR2:ni¥%ror areaterthan 30 wt% to less than 40waxy intermediate,

rnperature in the hydrocrac g zone W!II be within the range of 0O F (260 'C) to about 900 "F (48 'C),
such as within the ab%?éﬁ(%ﬁ‘%ﬁ%’@%%ﬁéﬁ%%ﬁ%% éﬁﬁﬁﬁtﬁgﬁ e first Noaok

2010/039297 PRT# SR 00 HRARRIE (e saB el 1A0RipRiaissed. frenaxampletagofal pressure
can be above about 1500 psig, or above about 2000 psig. Although greater Maximum,pressures have
been reported ﬁ%‘?ﬁﬁ?ﬁi@iﬁ%&%ﬁ%@&f&%&ﬁf&gﬁr&% @ﬁé&%ﬁ&%ﬁ%ﬁﬁ?%ﬁ% exceed
about 3000 psigLitwiehiplicy spatiivelagibetigy) wilaalyfadmithin e ¢ fom about 02 to
about 5.0, such as frqm about 0,5 to abqut.1.5. The su of hydrogen (hoth make-up and recycle)
preferably in excess %?t%%@s%ﬁ%%é%ﬁeﬁﬁ %%%F‘?faﬁg &%%S%%Cé'\%g% '@%%?@%%I&%ﬁ will
usually fall witlitdiienahbesf fimrkabeit@003ocapolt:28:000s tah terkatbigk slat& ey Fiarrel, In one
embodiment t ragen will.he within the range. from about 2000 ta about 10,000 SCF per barrel.
The catalysts B§§§ %n%%’eéﬁgd%%%%ém% %%%‘héﬁg%g ggﬁ]%%%‘g% Ec} erans {}%%m%he%

ubricants who wish to blend with il Group |l base olls. This is especially an

18 advantags for formulators of engine ot who wish to reduce the expenses of
testing required for base ofl interchanges bebwsern differant groups of bass
oig,

Frocess o Manufachure Base Stock

20 We provide a process to manufacture a base stock, comprising
hydrooracking, separating, and dewaxing. The hydrocracking is done by
hydrocracking a heavy hydroosrbon fesdstock in & hydrogracking zone. The
hydrocracking zons may be a reactor specifically designed for hydrocracking,
The opersting conditions are selecied to sunvert the &éavy hydracarbon
feedstoci to a produd slate containing greater than 20 wi%, greatar than 28
wi%, or greater than 30 withof & waxy intermadiate fraction. The intermediate
fraclion Is separated into a lower bolfing fraction and o higher bolling fraction.
The higher bolling fraction is dewsxed under condfions wheraby the
dewaxead higher bolling fraction has s first bolling rangs Fom 730 fo 1000°F
30 (388 1o 538°C), a first Vitrom 10840 120, a first COS VIS 2t -35°C from 2500
to 4500 mPas, and a ratio of & first Noaok volatity to the Srst COS VIR at -
25°C sultipliad by 100 from 01510 0.40,

Tl
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and synthetic materials having hydrogenation and dehydrogen ti These catalysts are pre-selected to
crack the target molecules and produce the desired product slate, The hydrooracking catalyst is
selected tov‘é%ﬁ\?é?{oggﬁ%Tavy hydrocarbon feedstock to a product slate cont%%%g%\(}%%%?ﬁ%srcially
significant amount of a waxy intermediate traction which will be upgraded to the original base stock.
Exemplary commerciil &FicRInG eatas st JBRaIpRsS SR 5‘%&%&?&”&?%&%‘5@%%, sthca
sthcaalumtna RAgempasitsslichAlsRNadcana-compestiew siicalaumtingdeiisivacid treated
clays, crystalline aluminosilicats zeolitic molecular %ﬁﬁliﬁ%&fa_ '.@%i%(-;-\, gqli,ltﬁé Xﬁ_zeolite Y. and vario
inations of the 08, BB GRS SATEM G gERAID T tonpoten ?é fer: ?I"y Ebnsist of a metal or
metal compougdefiraup: Vilari@mup Mg ehaSthedqatiodd idblebitietdlorentshdvetals and their
compounds such asd,for example, cobalt, nickel, molybdenum, tungsten, platinum, palladium and
combinatins therbPare known hydrogenation components of hydmcracking ts, SEPARATING

Separating is done by gistifistiptminmaae smbodartenttheridwerc ellfferdpdduighesboiling fractions

are separated by carefully controlled vacuum distillation havi tQwer. tap te _ ottom WO
2010/039297 t’éYXT?B %&%}?é%ﬁ%%%%%ﬁ@%@%%%?&ggﬁ%%\%% %%éé‘u%n a-tog'i/er bottom
pressure tnat areigiseparatehydied arhaasinithemgpeyiigertdiin semipérrting Warious different types

of vacuum distillaflop contral systems may be. e 1,a5,th in\),S. Patent Nos.
3,365,386, 46?’7@%?&%%05@&% iﬁ {é}]}‘gé?' o%{r{g%’%egggg%%g}éaﬁéggg %)%&(?élﬁé%gé#r%ctions and exact
cut pOin_t$§3 ﬁﬂigﬁﬁi@ﬁmi%m@fﬁt TS 5 : itwst thel hifihBelsotfikipotiéins. fFaBtioffrom the
separating steg, The lower bolln st 505 64h L S0LNENTRRY A cataytc dewasing

s described in WLS, Patent No. 4,832,130,

S

HYDROCRACKING

15 The operating conditions in the hydrocracking zone are selected fo
convert 3 heawy hydfocarbon fedstonk 1o 5 product slats contalining graster
than 20 with, greater than 285 with, or greater than B0 with of 8 waxy
intermadiate frnction which it upgraded to the original base oll. In differant
srnbndirments e operating conditons inthe ?%_ycimgmaxing zong can be

20 selected to convert a heavy hydrocarbon feedstook o & product siate
comtaining from graater than 20 wite, grester than Z0 wi%, greater than 30
wite, grester than 32 with, of Fom greater than 34 wit% of 3 way
intsrmadiste fraction. In different embodiments e oparating conditions In
the hydrocracking zone can be selected to convert a heavy hydrocarbon

25 foadsiock fo o product slale condaining loss than 80 with, lses than 50 wi%,
less than 40 with, or less than 35 wi% of 8 waxy intermediste fraction. Inone
ambodiment the operating condiions in the hydrocracking zone are selectsd
to convert 8 heavy hydrocarbon foedstonk fo a product slate contalning from
grester than 20 with, grester than 25 wiSh, or grester than 30 wi% to less than

S0 40 wit of o way intermediate. '

The temperaturs i the hydrocracking zone will be within the range of

from about 500 °F @G80 °0) 1o sboul 300 °F (480 °C), such ag within the
range of from about 880 °F (345 “C) 1o aboul 800 °F {428 "G} Atotal

e
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mbodirnent solvent dewaxing is used to de wax the lower boiling or ther boiling frachons Solvent

dewaxmg t‘%§waliei§)a9§9e70ils has been used70 years and is described, for Ie,é%n le, in %hesmical
Technology fQFQe?ro‘ﬁeum, 3rd Edition, Wiliam Gruse and Donald Stevens, ﬁ’ﬁ?@%cﬁ% Company,

Inc., New York, 1960, pages 566 to 570, The basi¢ process invalves: mixing a waxy hydrocarbon
stream with aﬁ?ﬁ?fﬁﬁﬁ&ﬁiﬁgﬁgﬁﬁ%@ﬁﬁgéﬁ §& a% W?%P%g@%g}%%ﬁ g%’p%%%ﬁé?h%e%Wax by
filtration, typicathtusingsotargaiiymidliersifreseurnn @it salie Rittamghewastaand the dewaxed oil
fit ~ The solvent can be recycled to the solvent dewaxing.process. IThe soly ay comprise, for
example, a kefBRETHEhHEFRETRS &Y %%%@8?%%%?%‘?%%@%%% ogﬁ‘g %‘%}; ggh% aromatic (such as
toluene). Othegiypgsiaf thabisblvantganeios: GaXgiorasite geneathyhethgbketormsdnethyl isobutyl
ketone and mixtures thereof), C6-C10 aromatic hydrocarbons (&g loluen res;of-k and
aromaticsﬁ(e.g;aww 3{%ﬁ%&ﬁ%&ﬁ%ﬁr{?}’e’ﬁ%?%oﬁiﬁﬁ%ﬁégg %I@%%t%ggu%c{w é%g %?gfﬁiﬁormany
gaseous C2-Céhydrotithanshautt dstprepanes dropytenas Butemel:hutyldhinarrntiddres thereof. A
mixture of methylyl ketone and methyl isq | keto : oGSt n
refinements Intt%%lgﬁ?ggﬁgﬂﬁé?%Célﬁ%%%ﬁ%é%gﬁ ﬁea%?éb%gég gﬁﬁ&%ﬁ%ﬁcﬁ%&%ﬁﬁbﬁmce%
involvescoolinga wiasky W E:261 6/68020 7RG 82008/0468 4571w tirsckibdaRatbekiin an elongated
stirred vessel, proferably a ypiicaLionel, Wit prasdiisd salvens gk baalubilizn ptleast a portion

of the oll stockiﬁﬁﬁe_pr moting the precipitation of the wax. Waxy oll is introduced into the elongated
staged codlingiaehiEditbper bngknid eratupey astdfondpbiagso oniidevling Ssivent is
incrementally introdu into. the-eoaling zone.al Rlurality.qf.points or stages while maintaining a
high degree of%ﬁ %t%%%ﬁ%%%ﬁﬁ toe e%%%é%a%%%%ﬁsmn%aneow mixing of the solvent and wax/oil
mixture as they progres3 Hisroaiieis cosihig tondvasspivFaL it AGaEeaRPESbMoN of the wax in
the oil, DILCHI LR desfaringindlissysaerdn SSate! AiRldaand/SuRplainsy drdfies33.
3,773,650, and 3,776,2 'g%ge)iﬁaé%éalso %as%evekg%e ‘refir%ments in the pr%&fg For mole, U.S.

Patent No. 4,808t67¢. FEaBsasivlvRs BT RISHEIIRR L M 6T iNB SRIBEHMRRNIRE R (IVIEK) to

toluene and to&%&@l}% @ adiustikis Fatocs DGRt ellowsss-ol QRULIEARGERIEANIORS for processing
various

convert a heavy hydrocarbon feedstonk to g product slsts containing &

commercially significant amount of 2 way intsrmediate fraction which will ke

upgraded to the orighal base stock, Exemplary conwnercial cracking catalysts

BIHNES

generedly contain a support sonsisting of gluming, silicy, sifica-sluming

20 composites, slica-alumina-zirconia somposites, silica-slumina-titanis
composies, acid reated clays, crystalling aluminosilicate zeclitic moleculsr
sleves, such e zedlite A, faljasite, zeolite X, zeolite Y, and vartous
corthinations of the abdve. The Bydrogenstionddehydrogenation compinsnts
generally consist of & metal or rrvetal compound of Group VIl or Group VIB of

35 the periodic feble of the slemarts, Metals and their compounds such as, for
sxampie, coball, nicksl, molvbdenum, ungsien, platinum, paliadium aﬁﬁﬁ_
combinations thersof sre known hydrogenation compenents of hydrooracking
catalysts,

30 SEPARATING
Separating s dons by distillation. by one esmbudiment the lower bolling
fraction and higher boiling fractions are ssparated by cavefully controlled
vasuum distifialion having & tower op temperaturs, & lower boltom

-v-.tg«



15 base stocks. Commonly, a ratio of 0,7:1 to 1:1 may be used when processing bright stocks; and a

ratio of 12%{8 %t%%% 9223,7 may be used when processing tight stocks. T&&ﬁﬁéﬁ@éﬂg&? typically

chilled to a'temperature in the range of from -10 C. to -40* C, or in thege t0-35C, to

cause 20 the wax crystals to precipitate. Separating the, wax hy. filtrati Luse.a filter comprising a
filter cloth whieH SRR BESade O xR ﬁﬁ%%ﬁg%ﬁ&g@ég?%ﬁ%gg%%s%%%%?%%%yc oth made of
synthetic mategialsad (thoperambarinent i éehfventitewakinbeconditions wikiiiglede that amount
of solvent that Whe_n'added“to the wax p rocarhon stream. wil sufficient.tq,provide a liquid/solid
weight ratio of BB 5 ﬁ)%@ﬁj?éﬁr‘}gﬁt Sfﬁerf‘?ﬁﬁa'%%%r‘gﬁ%é?gyﬁg Lé'{so%%r%t%il volume ratio
between 1,5: 14g:8idti4tY DROIS OMERIZ ABDDEREWRYI G b s dhtisediamigit! #iydrolsomerization
dewaxing js used.tq.dewax the 30.Jowethoiling oxhigher bailing fractionss isqRlerization
dewaxing®is az%%v%ﬁ%}‘% ae"r‘a:%é%/g %é)%%g&% n%qtﬁ%%gé% iiﬂ{@é%ﬁ%«é%%ﬁ ffr%t%:jﬁ-g?g gv{%% ‘
hydroisomerizitigmgeviakisgt detiratirrantisomaridasiknuicadtiopiiidler hydroisomerization dewaxing
conditions. In one empodientihe, WQ A01YI0302LRCHLEAAY/04RRAHAgisgrgerization

dewaxihg catalyst comprises a shape selective intermediate pore size molecular sieve, a noble metal
hydrogenationfestoponetiimdieorafibetsppasadios sior TBRdmprdeianBasiiadsfermediate pore
size molecularg%;{%jg %?Oc%& SAPO-31, SAPO-41, SM-3, SM7, ZSM-22, ZSM-2 ZSM-35, 2$M-48,
ZSM-57, SSZ-32, ? % meétal modified SSZ-32X, offretite, frrierite, and i4,ombinations thereof.
86Z-32X1&nd metal modified ssz-nx. are described in U.S. Patent Publication U820080083657A1,

SM-7 is described in P 0% 0121181652, filed July 29, 2008 The
181 DRIRAL HpplsatiaN ! y 29, 2008,
hydroisomerization d§v§gxmg COncﬁt%ins_include temperatures of 260C to about 413C, a total pressure

of 15 to 3000 psig, and &M EBEEHETEbaTAES I EREG BoRPEIBHBEM BB In some

embodiments the:ydiogen iadaeduatioyilbediom shauik in-ahowd &MEEE/bkabnyt 4 to about 8
MSCF/bbl. One example of a Su4able upgrading process is ?gégi ed in US, Patent No 64337,010,

where the isonhesZa8i8R BFHEIRERYAhicH TR aR e SBRRY RIPSHR S BWePRTEFSressure than
the hydrqeyackingQrersions FYRRQRNIEH BNRQRtianalm helkaseraiabirpiadunaby, the dew 'frig

may be _ : :
Y Mol3raw-Hil Book Company, Ing, New York, 1880, pages 568 1o 570, The

3

bagic proosss nvolves:
* mixing & wasy hydrocarbon stream with & sohent,
* ohilfing the minfure t0 causs wat orystals 1o pracipitats,
0 * separating the wax by fitration, typically using rotary drum fiters,
< rgoovering the solvent from the wex and the dewaxed ol Bliirals
Tha solvent can be resyoied tu the solvent dewasing process. The
solvant may comprise, for example, @ ketone (such as methyl ethyl ketone or
mathyl iso-butyl ketone} and an aromatic (such as tolueng). Other types of
25 suitable solvents are CR-U8 ketones (.9, methyl eyl ketone, matiyl isobutyl
ketone and mixures thereof), 08010 aromatic hydrocarbons {g.g. tluens),
sutorefrigerative solvents such as liguefied, normally gaseous C2-C4
hydrocarbons sush as propane, propyleng, bulane, butylene and minturey
30 thersof A miture of methyd ethyl ketone and methy! isolbutyl ketone can alsg
e used,
Thare hove been refinemands in solvent dewaxing since its inception.
For axampls, Bowon's DILCHILLE dewaxing provess involves couling 8 waxy

G



hydrofinished., The hydrofinishing may occur in one or more steps, either before or after the
separating,. The hydrofinishing is intended to improve the oxidation stability, UV stability, and
appearanc %fzmgﬂ\/ggg%7stock by removing 25 aromatics, olefins, color bo&){‘EE{%a"%ﬁ%%eﬁﬁ?s. A general
description of hydrofirushing may be found in U.S. Patent Nos. 3,852 %OZ%%nd 4 6%%?7, ne
0"5%0 1.0. Th

embodiment, fHEiEveRRATHEVSHRNG RUURGRSIRY SE 580 06 B8 BNt e
hydrogen partiglpresgirecanbegreatesitaan 800 peiassubiias sahgiagdrporiahoot §89qbia to about
2000 psia" 30 Hydrogen recirculation rates can be greater than 5 ; CF/Bbl, for,example .between
1000 and 5006 SEH-1ERE PEFRDRYRR) B8 Eé%ﬁﬁﬁﬁ*é‘%?oﬁ% %@oﬁﬁﬁg‘* & Sﬁéﬁﬁfﬁéﬁ%éﬁ%ggo about
75019, such ag:kQm232640:8465: RIMi6RQN JSuitable luydpefinishingbeatalijstsinelude noble
metal from WO 2010/039297PCT/US2009/046895 Group,VIM acording. to the Jules of the
Internatiofial Lﬁﬁﬁﬁ'oﬁﬁﬁﬁéﬁﬁﬁ?ﬁﬁﬁ%%V@ﬁéfﬁféﬁéﬁgﬁ?gé%{ﬂ?ﬁﬂg% pg%gidﬁ%ﬁmtﬁ%engagfl%ﬁ%gor rix,
and unsulfided:GreundilA: andr@rous Wiirinaiakssgushvasinickelrzhjby entighofegekel i on an
alumma or silicegus. matnx U.S, Patent No, 3,852.207 | Syitahl _ | gatalyst and
mfld condttion§§5ﬁ?@ﬁs‘%ﬁ?§ﬁfg f:%%%ﬁ %%%%%@%%8’?%%%%&5%%,‘%)a‘%legngﬁ%ﬁls?,z% and
U.S. Patent Nayridi 9458 Fhemonsrihiale prmtad ssubincahi e [neoiygdaren theesbifungsten) Mains
at least about 0.5, such.as about Ito about 15 weight 10. nigk cRball.detarmined as the
correspondingwg’ y ha ﬁ%%@%é%?@é@hﬁf@ é%%%ﬁﬁ?é%%%st%gﬁggﬁ EXCEeSS ( g?)l percent
metal, sugh asietweeriOn pedttOdedaddntthuetASCOmbiMions bR bIS Patdishidilarttbe used,
such as mixturgs,of um a Wm, ek .4 \ i lagkm by the process
comprising hycﬁ‘?éé%l%%l %;%%ga%fﬁgﬁggﬁ% %%%%%ﬁe?%%%ﬁ%%%ﬁé%@%sohbe previously En
general, the hyekecpiskihhSyllrserddis tdBRBEZhytirdoarsorcedtistbapariamysrsefddiing zone,
The operating gonditions. 2 el i L%%cé@g%wgs&tﬁpﬁw\ﬁmﬁ&drocwbon
feedstock to a%r%gléjgé% 52@%}§i§§?ni g%i%%r{ﬁgﬁg%{%v%@ greater than 25 wt%, of greater than 30
Wt% of a waxyislierraisuiats abmenspel WE e SREaRIE FIRID FOLSEpaRHBE MR§@ Bwer boiling
fraction apd a highet hoding'e The-highethaigg frastion s hydraisemerealiansewaxaskuprger cond
25 wher?gj?/ thgl%%\?v%%%% "ig%gr boiling%raction Is the base stock?The ba stock ha{\% a firsj%%ﬁing
range from 736HighDBORRS68S 838 fi ¥yt to aboul 29 may be used when processing

light stocks.

The wax mixture Is typically ohilied o a temperaturs inthe rangs of
from ~10° C, to ~40° ©., or in the range of from ~20° C. 10 ~38° €, to causs
20 the wex orysials to precipitste. Separating the wax by fralion may use a filler
camprising a filter cloth which can be mads of taxtile Bbhars, such as colion;
porous metal cloth; or cloth made of synthetic materials.
in one embodiment, the solvent dewaxing conditions will include that
amount of solvant that when added to the waxy hydrocarbon straam will be
25 sufficient to provide a liquid/solid weight ratio of sbout §:1 to about 2001 at the

dawaxing kemperature and a solventioll volums ratio betwean 1.1 o &1L

HYDROISOMERIZATION DEWAXING
in one embodiment, hydeisomerization dewandng Is usad to dewax the
30 lower boiling or higher bolling fractions. The hydmisomerization dewasing s
achisved by separsiely contacting the waxy intermediate Factions with a
hydradsamerization dewaxing catalyst in an bomerization reactor unter
hydroisomerization dewaxing conditions. In one embodiment the
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105 to 120, a first CCS V1S at -25C from 2500 to 4500d a ratio of a first Noack volto the first CCS VIS

at -25C multiplied by 100 from 0.15 to 0.40. In one embodiment the base st IS e hy a process
additiona d’l"rézaé%z}{%ﬁ%& of the lower boiling fractions, The dewaxing conol%lltléi)%n}islge2 ﬁ%ﬁg)ﬂ%at a

boling range. MEPHOTRAEAITY 4006 A AARLRANVTF 108 (67215 SRl adcltonal Maack
volatility less thagriRuide Inaneieaboiiment @e@gmm@@ﬁa@e?&ﬁ&ﬁﬂg&ﬁaﬁﬁﬁnm% a ratio of
Dolin pe & pSRSTRETATIGRTTHE LERTATG S5 RS Bhick LM F LT A SR sice-out Base
Oil l_\/lar_1ufactu_[ﬁgmgﬁg@gwﬂgmb&sﬁoﬂimmmmgﬁnaﬁ&%ﬁr%r_ﬁéi%%ﬁﬁ; vacuum
stock havihg ATALCE T nreme i 8 TOGE. CRE et TR T 0 o fret COS WIS at
-25'C from 250G AE0PSERPHEX ant it atincdifi Bt Moak offiaiis o fissrods VIS at -25'C
base stock g A AT B G ings hag DO a2 a L faeet (510 115,
and an additiomaliNbdekteokliiisation US20080083887A1. 8M-T is described InU.S.
Patent Application No. 12181882, filed July 29, 2008,
10 The hydrosomerization dewaxing conditions include temperatures of
SROMG o shout 41370, & total pressurs of 15 1o 3000 puig, and 8 hydrogen io
feed ratic from gbout 0.5 to about 30 MBOFAGEL In some smbodimants the
hydrogen o fead tatio will be from about 1 to about 10 MSCFBB, or from
about 4 to about 8 MSCFbL
18 One sxample of @ suitable upgrading process is described in
U8, Patent No. 5,337,010, where the isomerization of the waxy infernediate.
feadstock 18 carved out &t a ower total pressure than the hydrooracking

pparation.

20 HYDROFINIGHING
Ciptionally, the base stogk prodused by the dewaxing may be
nydrofinished. The hydrofinishing may coour in one of more steps, sither
hefore or.after the separating. Tha hydrofinishing is intfended to improve the
axidation sishifity, UV slabilty, and sppearandce of the base stock by removing
25 aromatics, olefing, color bodies, and solvents. & general description of
hydrofinishing may be found in U B, Patent Nos. 3,882,207 and 4,873 487,
in one smbadiment, the overall LHEBV during hydrofinishing is abowt
.25 o 2.0, or abowt 0.8 t0 1.0, The hydrogen partial pressure can be greatar
than 200 psia, siich as ranging from about 500 psia to about 2000 psia.
3G :Hyﬁmgaﬂ rpcirculation rates can be grester than 50 SCF/ED, for sxamiple
hetwenn 1000 and S000 SCFBRL Temperaturss can rangs from abowt
148°C 1o about 399°C (300°F to about THOF), such as fram 232°C fo 316°0
(450°F fo BOU°F). Suitable hydrofinishing catalysts inclde noble metals from

o 5% -



of a waxy intermediate fra In one embodiment the vacuum distillati waxy 25 intermediate fraction from
the hydrocrackiﬁn ﬂr)eazctor into a. lower boiling rd a higher boiling fracggn,gzg Igo(\]%(grggoiling
fraction mé‘f/%% Bifek*dEwaxed in the hydroisomerization dew-axing reacto BBAUCE R first base

stock, The higher boiling fraction may, be blogk dewaxed.in the hydrojsomenzation dewaxing reactor to
produce the aﬁ@ﬁ%%s@éé@?@%%?ﬁ%ﬁ%ﬁgﬁg Si‘g%&n&g%c&gﬁ%né A ﬁg e-bétter yields and

higher VI thangpuliegewskingedimadesboiling festistocior paeiambodisrestitirnmonum distil ation

tower follov citing reactor, WO 2010/039297PCT/US /046895 In embodiment.the base o
manufacturindﬁ %‘?ﬁﬁéﬁﬁ?&% éﬁﬁ%ﬁiﬁ%{@ ; o§§%§fﬁ §?§§%%0W5Qﬁ%an%§%%%$ility to an
additional CCgila45rabiaalefiln to Aidb:iQptionally stherfitstdasiicsoek tradrixratio of the first Noack

pase Stock arH e RO S o A AR S o 2 2 o Ch e b Bieizaton

catalyst compuisagiticsiapSither sullabliaterinbdistepodesizbat| svisEkamples of these are 10

APO-11, SAF;Q-S%I%% ﬂ?gf?}"?%%},%é%ﬂg%’%g% éh, é%ﬁ%@M-S?, SSZ-32, SSA-32X,

metal modifie firetite, and com ions thereof. the purposes of this specificalionand
appended clams, uni€be iserintitdtatiodi jovbens expralsind/bdantne srsdndunayéeror 15

proportions, a(g%%g_bﬁr &MQ&%H%&Q%&%%@ épﬁth . e@ig&gﬁg and gﬁé&rgg%&f H@de_rstood as

being modified in all'inStances by the terrn"about Furthermore, al ranges disclosed herein are
inclusivet6f th@mﬁéiﬁiﬁ@ﬁﬁ&i@dﬁﬁé@ﬁ%ﬁ&%ﬁ%ﬁﬁQﬁéﬁWﬁ%’%@?WM@ﬁﬁrgﬁﬁ@ with &
lower nd an U%ﬁ@%%@{%ﬁéﬁ'g%%aﬁ%;ﬁy@&%ﬁ!’y@{”ﬁ%é&ﬂi@ he:4R008 29 &P sheeifically disclosed.

metal, such as betwesn 0.1 and 1.0 percantmsisl, Combinations of noble

P e

metals may slso be usad, such s mixturas of platinumn and palladium,

48 Base Stock by Provess
We provide & buse stock made by the process comprising
hydroeracking, separating, and hydroisomerization dewaxing, as described

proviously. In genaral, the hydroorasking hydrocracks the heavy hydrocarbon

faedstock in g hwdrocrecking zang, The operating condiions inthe
20 hydrocracking zone are sslected to convert the heavy hydrocarbon feadstock
to & product siate containing greater than 20 wi%, greater than 25 with, or
greater than 30 wi% of & waxy intermediate fraction. The waxy termediate
fraction is separated o & Towar bolling frection and a higher bofiing fraction.
The higher bolling fraction s hydrisomar©ization dewared under ponditions
whareby the dewaxed higher bolling fraction is the base stock, The base
stook has & first bolfing range from 730 to 1000°F (388 to 538°C), a first Wi
fFrom 105 10 120, 8 first CO8 WIS at 25°C from 2800 o 480 mPas and &
ratic of 2 first Noack volatfity to the first QOB VI8 at -25°C multiplied by 100
from 815 1o G40,
it in ong embodimernd the base stock s made by & process additionally

1
R4

including dewaxing of the lower boiling fractions. The dewaxing conditions
ars selected such that a dewaxed lower bolling fraction & produced having an

S



Any term, abbreviation or shorth d not defined is understood to have rdinary meaning used by a
perkilled in the art at the time the application is filed. The singular formsn," and 'the." include plural

references"ﬂﬂlé@g@?ﬁ?@ssly and unequivocally limited to one instance. Pl E?m(gﬁ%ﬁ?éations,

patents and patent applications cited in this application are herein ingarporated by reference in their
entirety to the %%W@ﬁf‘é?ﬁ%’%ﬁffﬁ@ﬁgﬁ%gﬁg}pﬁ%ﬁ f?\él%ﬁge&é’l %%%I%gt%ﬁﬁ%% %ﬁ%ﬁiﬁﬁm or patent
was specificallyard individualsingisataddmbesnuemal sy aietenemingtesntirety. This written
description uses examplesdisclose the iny  ding the best mode, and also to nable any person skilled
in the make and use ﬁ%&ﬁﬁ/@ﬁ?%‘?ﬁ§m§ﬁ§/'W%&%ﬁm?@ﬁ{ﬁ%%?ﬁg@éiﬁﬁﬁgﬁ ﬁ%%fﬁ\%ntion
disclosed aboygavilingadily epsssia-dhesey skiledidadiean ACOYIRGY BFeRtonliptietiéy nd as
including all structyre and methods.that, fail within the scape of the appended.Sims, .EXAMPLES
Example ¢ @%Mr%ﬁ? amples'o CHg %$?%§&{%§§3 _*ggfic?é?( e%é% ﬁ?g‘*&i‘e‘%%‘yé focracking
and separating:by ¥acugpncisiitation . ththy dxyentboiiingiftectivotliscs fibstittee Isydlremrbcker into a
heavy fraction fg_an .a light fraction. The hydrocracking conditions in the hydrocracking reactor were
selected to 10°C8MAERt vacuum gas oil to a product slate containing between 30 wt% and 40 wt% of a
waxy intermediate fraction. After separating, the heavy and light ions were block dewaxed using a
hydroisorneriz _A‘-_‘_' ggg_rising an intermediate pore size magnesium metal

modified SSZ-3FFriotettta ;& ptatrum hydrogenation metal, and an alumina hinder, 15The
average foperties oftizciOhiddsa PRORLY/rhaseismukng ¢t cCremsiingeriwbaseckinak that

were produced are. showr. below . in dalle v Tanle Braneioisormarization resctor. The
hase of manufacturing plant produces s first base stock having 2 first batling
range from 730 to TODOF (388 1o 538°CY, & first Vi from 105 1o 120, a first
OO VIS at 250 from 2500 to 4500 mPaas, and 8 ratio of o first Noack
18 volaliily fo the first CCB WIS a1 -25°C muitiplied by 100 from 0.15 to D40,
“The base ofl manufachuring plant may slso producs an additionsl base stock
having sn additional bolling rangs from 700 o §28°F (371 0 488°C an
additional Vi from 108 to 115, and an additonal Noack volatiity ees than
T8 witSh.
20 in one embodimant the operating conditions In the hydrocracking

rasctor are selected to convert 8 heavy hydrocarbon fesdatock to 8 proguct
slate sontaining greater than 20.widh, greater than 25 with, or grester than 30
with of & waoty infermediate fraction.
in one smbodiment the vacuum distiistion fowsyr separates the wary
25  intermediate fraction from the hydrocracking reactor info a lower boiling
fraction and & higher boiling fracfion. Tha lower boiling fraction may be blook
dewaxad i the hydrolsomernization dewasing raactor to produce the first base
stock. The highsr Bofling fraction may be block dewaxed in the
Hydroisomarization dewssing reactor to produce the addifional base stock. In
30 some embodiments block dewaning can give better vislds and higher Vi than
bulk dewaxing 8 broader bolling fesdslock.
in one embodiment the vacuur distifistion tower follows the
hydeooracking ragotor,

~ 13~



I10ORLV Base Oil 170FUN Base Oil Viscosity Index 112 118 SimDist (Wt%), 5 713 744 727 770 20

745798 30,760 817 40 773 831
WO 20106/039297 PCT/US2009/046895

14

0

In ons embodiment the base ol manufacturing plant produces the
additional base stock having a ratio of the additiohal Noack volatility to an
additional CCS VIS at <25°C from 0.80 to 1.58. Optionally, the first base
stonk has & ralio of the first Noack volatiiity to the first DC8 VIS a1 -28°C
multiplied by 100 from .20 10 D38,

iy one embodiment, the first basa stock and the additional base stock
sre both Group |l base oils,

inons embodiment the hydroissmerization catalyst comprises a shape

adlective infermediate pore size molecular sieve. Examples of these are

SARO-T1, SAPCHET, SAPO-$T, SM-3, SM.7, ZSM-22, Z8M-23, Z8M-35,
FRM-A8, ZOMLET, BBZ-82, SRA-S2X, metal modified S8Z-33X, offretite,
ferrierite, and combinations thersof.

For the purposes of this specification and appended clalms, unless
sthenwise indicated, all numbars expressing Q%‘,ﬂ_ﬁ%“iﬁﬁ'&-s; ngroaniages o
propoartions, and other numerical values usad in the specification and dlaires,
are o be understood as being muodified in all instances by the temm "aboul”
Furthermore, ail ranges disclosed hersin are clusive of the endpoints and
are independsntly combinable. Whenever & numetical rangs with a lower
Hitand an upper it are disclosed, any number falling within the range s
aisn specifically disclosed.

 Any term, abbrevistion or shorthand not defined s understosd 1o have
the ordinary meaning used by & parson skilled In the art at the ime the
application is fisd, The singular forms *s," *an,” and Mthe,” include plursl
references unless expressly and unequivocslly limited to one Eianes,

All of the publivations, patents and patent spplications cited in this
spplication are hereln incomporated by reference in their entirety to the same
gxtent as i the disciosure of sach ingividual publication, patent applivation or
patent was specifically and ingdividually indicsted o be incorporatad by
referanos in s entirsty.

This written desoription uses sxamples to discloss the wention,
including the best mode, and also to enalile any person skiled in the ar to
miake and use the invention, Many modifications of the exemplary
embodimants of the invention disclosed above will readily oocur to those

~ 14~
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WO 2010/039297 PCT/US2009/046895
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skilled in the avt, Accordingly, the Invention is fo be construed a8 including all
structure and methods that fall within the scope of the appended claims,

EXAMPLES

Exsmpie 1

A fow different samples of Chewron 170RLY base stock were made by
hydracracking and separating (by vacuum distilation) the waxy intermediale
product from the hydrocracker into a heavy fraction and = light fraction. The
hydrogracking conditions in the hydrogracking reactor ware selecied o
convert vacuum gas off to a product siate containing betwaen 30 wi% and
A0 with of & waxy infermediate fraction. After separaling, the heavy and light
Factions were biock dewaxad using 2 hydrolsomarnization dewaxing catalyst
somprising an infermediate pore sive magnesium metel modified SSZ-32X
molecular sisve, a platinum hydrogenation metal, and an aluming binder.

Tha average properties of the Chevron T70RLV base stock and the
Chevron 110RLY base stock that were produced are shown balow, in Table

- 45 .



4.381 8.1 1 Noack Volatility, wt% 16.218.8 CCS VIS at -25C, mPa.s 13673250 Noack Volatility /

COS VIS at 119 0.27 -25C X 100 Example 2: Others have manufactured base stocks having a
boiling ran&%oﬁo%%{gsP&ngOOF. Three examples are Yubase 4, Yuhase 6, %%Tgﬁ&ﬂ%‘ﬁf‘ﬁ?o, Some
properties of these oils are shown below in Table U. Table All three of these base stocks are
expensive to masi#acture and purchase. Yubase 6 and Shell XIIVI 4,0 are Group ID base oils, Yubase
s e e e 0
Fetuirements for 4 BWPRRengine ol 16 CCS VIS ot SRR e ionr HAE nEasEcary, which
leads to blending inefficiency and excess cost. G i
Viscosity index 112 118
SimbDist (W), °F |
& 13 744
10 727 770
20 | 745 708
30 780 817
40 T3 8534
50 785 845
ah 797 858
70 _ 818 875
8 845 BE3
g0 Bdd g1g
85 BEY 844
8.5 ai7 984
Kinematic Vis 100°C, 4.381 &.1
mmtis
Noack Volatlity, wit 82 1 88
GOE VIS 8t 25870, mPas 1387 I25Q
Noack Volatility / CCS VIS ad 1.18 Q.27
~25°0 K 106

&  Example 2
Others have manufactured base stocks having a bolling range of 730
to 1000°F, Three sxamplss ars Yubase 4, Yubase §, and Shell XHW 4.0,
Some propartiss of these olls are shown below in Table .

10

A8 -



Exampte Five different Group Il base stocks were tested and four properties as shown in Table IIL
These different Group Ill base stocks are those that are often used in blendin

%ﬁ g?to meet the Noack volatility and CCS VIS at -25CH
engine oils. WO 2010/039297PCT/US2009/046895 Table Property SR SK-4 SK-6 Nexbase 3043 122

other Grou‘ﬁﬂ HHe

Nexbase 129 Vscosty Index 117 122 131 Kinema#&#€&100C, mm2is

10

i

ST T Bl XHVE |
Properiy - Yubase 4 | Yubsse§ 40
Viscosity Ingex 118 i34 143
Simlist (W), °F )
5 738 TES 724
&5 BOT Sy 832
namatic Vis @100°¢, N
Kinematic Vis @ 3,747 5955 3,867
R L
Noack Volatility, wi% 14,52 724 13.23
COB VIR 8 -25°C, mPas 780 2870 <700
“Moack Volstility / CC8 VIS 8l | '
Moack Volatility : £83 0.27 i g
SEEOC X 10

Al three of thess bage stocks sre sypenshve 10 manuiacture and
purshase. Yubass § and Shell XMV 4.0 are Group il base olls. Yubasa 4
nas @ ratio of Moack volatiity 1o CO8 VIS at @5°C thatls higher than is
desired for optima! blending, If Yubass 4 wers added fo the chart iy
FIGURE 1 vou can see that although s Noack volalility is cloee to the
renuirements for 8 SW-XXengine ofl, its CO8 VIS &1 -28°C 1 much lower
than i necessary, which leads fo blending inefficienay and excess cost

Exampla ¥

with Chevron 220R, or

Airéthentsssy multigrade

Five different Group 1 base stocks were tested and found to have the
18 properties 23 shown it Tabls L These different Group 1l base stocks are
thuse that are often used in blending with Chevron 220R, or other Group 1
base wils, fo meel the Noack volatlity and COS VIS o -28°C reguirements Tor
multigrade angine oils.



4,7 4,23 852 4,33 6 Noack Volatility 14A CCS VIS at -25C, mPas 1551 988 2845 10562456

Group Ut bhase_oils are typically more expenSive to manufactureand purchase than Group U base oils.
Also When%%ﬁoé?leg 11eel in engine oils they require additional testing to m%EFB%‘E%&“B%P?ﬁFE?change
guidelines. Era The chart shown in FIGURE mparedby selecting different pairs having a
first base stock and a second base stock) of petr -terived Chevron base stocks, measuring the
CCS VIS at -25C and the Noack volatility of each base stock and plotting the points (a first point and a

second paint).on-a-x-y-chatt.-Blepds-of-the-paired-Chewonr-base-s-made i varying-preportons-and the
CCS VIS at -25C 6.Noac vplatiliggof each ofthg blends were meashgr%%%% us\ésg%%lg}éﬁdé%‘ﬁstéuct a
cu connecting the first and second points, For;comparison; different pairs b&isen Nexba§etB8043,
Nexbase 0 : wef%-aa%ottcc, blc_%‘.ggd, atret etfyes LUllatlus{;@ irr-the Samg-manner
as the pai |
Kinematic Vis | . N - | | ' _
e 47 425 552 4.33 8
IR0, mms |
- Nosok Volatitily, wi%h 1% 18 F 14.4 R4
TOE VIS at -257C, . . ' : . .
CLsvis at 1551 988 | 2848 1056 | 2458
mPas
5 Group W base ol are typically more expensive o manufacture and

purchase than Group Hf base ofls. Also, when they are used in engine oils
thay reguire additional testing (o mast base off interchange guidelings.

Examiple &
10 The chart shown in FIGURE 1 was preparad by selecting different
pairs (having a first base stock and a second base stock) of petroieum
derived Cheveon base stocks, measwring the CO8 VIS at -28°C and the
Noack volatility of sach base stogk and plotting the points {a first point and a
second point} on 8 xy chart. Blends of the palred Chevron Dase stooks were
made in varving proportions and the QOS VIS ot -25°C and the Nosek

i
{22

volaliity of sach of the blands were measured and used fo construct & curve

sonmacting the first and second points.  For comparisan, different pairs

hetwesn Nexbase 3043, Nexbase 3080, and Thevron 320 were plofted,

siended, and purvas construdad in the same manner & the paired Chevron
20 basesiogks.

Rase ol reguirements for S8W, 10W, and 15W engine ofls were set by
sharting the points representing the CCB VIS & -25°C and the Noaok volalifily
of gurrent commernsial gngine oils that meet &l requirements. Thess wes
added to the chart ss small squarss sl the general regions for SW-XX,

25 TOW-XX, and 18WLXX ware labelsd,

- 18-



20 base stocks. Base oil requirements r 5W, 10W, and 15W engine os wet by rti g the points
representing the COS VIS at 25C and the Noaoiatility of current commercial engine oils that meet aft
requireme QhdEte added to the chart as small squares and the geﬁg% é&?gf%q%?ﬁ% 10W-XX,

and 151N-XX were lapeled. As can %e s%%n by thfe_chqé%sg%ggn., IGURE 1, the curves

between 110RLV antt PEREY SERDRICHY RS ARS8 BN X enditfe SILEFREYSR  ad

prediction that therSW; epgineroikieg S meniscoulidhe et dathia'blend ehgirly tisse e base

stocks, and not requiring any trim stock. The curves between 110RLV and Chevion 220R. fell exactly
Y stock Tnecues betueen SR ian 220R !

i the region 169 XIERYHESIOTHHRAVE A JouETE LS BIaT 170 TOW - giRd o

ine ol requwements
could be met withigrierdafonigsbdae umbasecktockadanst negubiqgramy driyntatoatodegt a 10W-XX

engine oil were desired having either. or both.of a lowey. x ; I r.Noack volatility,
then 10 bl ndiﬁﬁﬁf?ﬁeﬁﬁ@%‘% e%%%&%f%%?ﬁ%é?v%@% i?é‘gﬁr‘rcé% %I%x%eﬁf 1 also shows
that lt(he Chevr@@‘f&?ﬁ eouihbeiienitisd ?Ewt@Wk&ﬁ%ﬁ@@éﬁgﬁé&)ﬂmﬁfm%&&eﬁbni base

stock or trim stock..If a 15W-XX ine oj r ir i OV -25.C. then a
simple blend of GHEVON 'ﬁgﬁ? %%L% ?r%gﬁgém%l%gg%‘?%ﬁ%rég%%%ﬁe%%%é %%Ee%’tgeg%e
ricz;irementés.z 1 %ﬁm@gmmﬁom@ﬁe désiﬁﬁ’;ﬁé&?ﬁ%m}m&/ééwﬁ%@mmﬁit?ﬁm% a sir_pﬁle blend
of Chevron Wi : _ _ l%%:gg s. There are
advantages to%%%é %‘g}g}%?éfe%%%%%y% 1 Wféa%%,gl gﬁg %ﬁgﬁ%ﬁggmut using any
Group llltfase h&&nﬁmﬁ\&arﬁmﬁﬁ]&H&E@féﬁm@%éé@%ﬁﬁd@ﬁiﬁﬁ&&mil interchange, less
engine testing, and beies iending sEEEkat inBlendNG ABoERISd e esialati dhg smaller

area encompassed by the curves between the Group U base oils in FIGURE 1, and the closeness of

the curves to tiSDasEHFragunRpih @i iUt R aOWH AP s EneiEPs B WitH Chevron
110RIN and CH%@&}EZ&%%%¥ weeordmant DML W, Ridk1 oM foppigtion reqwiemgnts without

incorporating any Noack/CCTS overkill like the system with Group |li base stocks did, FIGURE 1 also
shows the relasivesiekims ahaemmnHRouts seeel et ehebirar dHIREhd chevron

170RLVyke., {208 u-ismuiationdequiiemen! comaspuiiatixmeteasing ismaiwihmest likely not
have to make drastic changes to get to that point. In other wards, the Group Ill-based system would
require more cBRVSERITERRPEHEEY R HHNRD AIBPEREMMRY S0 & B Mdific? iiPaliditives. WE
CLAIM: 1. A pgessssiterapufasiure srhaseslogkneempesiadaquitements. There are

advaniages to being able 1o blend all three of BW, 10W, and 15W gradde

snging oils without using any Group i base ol The advantages include

20 raduced base ol cost, easier bass off inferchangs, less enging testing, and

better blending efficiency,

Blending sfficiency is demonsirated by the smaller ares sncompassed
by the curves between the Group H base oils in FIGURE 1, and the closeness
of the curves to the base off requirements for the BW, 10W, and 15W engine

25 olls. With Chevron T1ORLY and Chevron 17TORLY we could mest BW, 10W,
and 15W formulation reguirements withou! incorporsting any Noagk/CCS
cvarkill ke the system with Group 1 base stocks did, FIGURE 1 also shows
the relative Hexdbility and stabdlity of 3 base stook slate with Chavron T10RLY
angd Cheyron 170RLY, La, f 2 new formulation reguirement comas oul that is

30 more stringsnt, we will most likkely not have 1o make drastic changes (o getio
that point. in other wards, the Group Hi-basad systerm would require more
somposifions! changes, such as addition of olher trim stocks, or different
additives.

A



a. hydrocracking a heavy hydrocarbon feedstock in a hydrocracking zone, wherein the operating
conditions in the hydrocracking zone are 5selected to convert the heavy hydrocarbon feedstock to a
product slate containing greater than 20 wt% of a waxy intermediate fraction; b. separating the waxy

intermediate fr &r}{ﬂ\ﬁl lower boiling fraction and a higher boiling fraction; and c. dewaxing
the higher boiliﬁﬁa&mmer conditions whereby the 10dewaxed higher boiling fraction has:

i. a first boiling tangepfimra &30 tm A00RHE (B8 b 838 C)pik adinstpvisfrgm 105 to 120, iii. a first CCS VIS

at -25C from 2500 to 45%0 mPa.s a rat{)oogff%é‘iés N%ack vlpllz%?[ilit to the first CCS VIS
C

and )Y
at -25C 15multiplie% bg]/y G%Cﬁ%?nlgglg Foea.”'lo?”é‘?”?ﬁé“‘ Epproc:ess o%Eg alrhnf it Ggquacch%w&?r?ge the lower

boiling fraction under egratgiorthsvbpezhtiribecdaditined invee bytiresfeadtiog haseiass additional
boiling range from 70%1%%%5&@%%@@%?55@%@@5 rlct)lgarll%low é%gs%g&t% 1&%&1‘0"’1 udctzgl'atan

additional Noack vola W cess of claim’Z, wherein the ewaxec?lower
boiling fraction has a radistaihthg grishitient Ato2CkwSladility weaay iatisitredib EC&MIGnat -25C multiplied

by 100 from 0.80 tg 1.55. 4. A baﬁgz stock, made b 2 process comprising: 2&'%?).im¥d§ocr?.cklng a heavy

hydrocarbon feeds OCEEfR%r%Wo r%&éﬁ%(é’ 'z%r%mv% erein %e'%?)e'?g ing QORUItONS th the O)r/]drocracking

zone are selected to C@W@nge_dérelavmmydracﬁmomm&togk to a produc_:t slate cqntaining_ greater
B ey I S e e e
conditions@vhereby thdelesyaxehifighdsditiipn frdeticiiohasa base stock having; i. a first boiling range
from 730 to 1000 (388 19 338 @siiing range from 730 to 1000°F (388 to 538°C),
ii. - a first VI from 105 o 120,
iii. afirst CCS VIS at -25°C from 2500 to 4500 mPa.s, and
iv. a ratio of a first Noack volatility to the first CCS VIS at -25°C
15 multiptied by 100 from 0.15 to 0.40.
2. The process of claim 1, including dewaxing the lower boiling fraction under
conditions whereby the dewaxed lower boiling fraction has:
i. an additional boiling range from 700 to 925°F (371 to 496°C),
ii. an additional VI from 105 to 115, and
20 i. an additional Noack volatility less than 18 wt%_:
3. The process of claim 2, wherein the dewaxed lower bbiiing fraction has a
ratio of the additional Noack volatiiity to an additional CCS VIS at -25°C
multiplied by 100 from 0.80 to 1.55,
4. A base stock, made by a process comprising:
25 a. hydrocracking a heavy hydrocarbon feedstock in a hydrocracking zone,
wherein the operating conditions in the hydrocracking zone are
selected to convert the heavy hydrocarbon feedstock to a product slate
containing greater than 20 wt% of a waxy intermediate fraction;
b.. separating the waxy intermediate fraction into a lower boiling fraction
30 and a higher boiling fraction;
¢. dewaxing the higher boiling fraction under conditions whereby the
dewaxed higher boiling fraction is a base stock having;
i. a first boiling range from 730 to 1000°F (388 {o 538°C),

- 20 -



105 to ;20, st CCS VIS atC from 2500 to 4500 mPas, and first Noack volatility to the first CCS VIS

-25'C iplied b %}(1)&) frgq}] 015 to AO, 5, The base ad of clam 4, made by a praocess additionally corn

clewaxing b Fowé?sb%lﬂng fraction under conditions whereby a dewaxed E&Wh‘&%ﬁ’&‘c’{%ﬁs?s? produced

having: a, an additional bojlin e fr 700 to 925F (37496C), b. an additional VI from 105 to 115.
TSN T8 diane

and an additional No%c &S 1 ! base oil of claim 5.. vwherein the dewaxed lower

boiling fraction haz ratio ptthearditigimbNaEe viotati by i dn 480lionAkECSMIS at - multiplied by
100 from 0,80 to 1 7,.A base,oil manufacturing pl .comprising; a.hydrogracking reactor, a vacuum
distillation tower, and'a @ﬁ%%g%%ﬁ%%%ﬁ%&\%%%éi%g%%g {F?g%ggg (%gﬁggf%%cgring plant
produces a first base staeki#iatimy by Huliingnrdngs foofndZ80 to | 000T (388 to 538t), first VI from 105
to CS.0S at -25C from 25Q0 to.4500 mPa.s, and K valatility to.the first CCS VIS at
251ty 108 frof 0L ER 6 IR Bk O e PR P A R AIER e base of
manufacturing platévesatiurtissdoesiditioag Hase isto clodiaw rgditioad dienabballtbgrangs from 700 to
925T (371 to 496(), additional VLfr [P 105.10.115, and additional Noack volatility less than 18
wt%. 9. The base%ir%égr%%géﬁlr%%ggg p¥§§t 0 claﬁ%ﬁgg; Whé@ér;n an operating conditions in the
hydrocracking reastosmrgigéiscwidwivgnvetges freavy BYdipBaon{fFeultobi&d:a. product slate
containing greate, than %-9f avyaxy intarmedliate fraction, 10, The base oil manufacturing plant of
claim 9. wherein t%’fe %% %%%%ﬁ%%égito% i%%’séates' the waxy interniethate fraction from the WO
2010/039297PCTHU SRORGHikEsYSvack volatily less thar 18 wi%.
8. The basy ol of claim B, whevein the dewsxed lower balling fraction has g

ratio of the additional Noack volatllity to an addifiong! COS VIS at -25°C

ruitiplied by 100 from 0.80 v 1.55.
. A base ot manuiasturing plant, Somprising: & hydmeracking reactor, a

o

15 vacuum distiliation fower, and a bydrolsomerization dewaring mactorn
whersin the base off manufacturing plant produces a first base stoek
having:

oo fiest bolling range from 730 to 1000°F {388 1 838°0),
i, first Vi from 105 10130,
20 H, o first COB VIS 8t -28°C from 2500 to 4500 mPa.s, and
fv. @ ratic of @ first Noack volatility to the first COS VIS 81 -28°0C
miltiplied by 100 om D15 o 0.40.
8, The base ofl manufacturing plast of claim 7, wherein the base ofl
manufachuring plant produces an additional base stock having:

25 a. an adédional bolling rangs from 700 fo B287F (371 {o 488°0),

b an addiions! Vi from 108 1o 1185, and _
o mn additional Noack volatiity less than 18 wi%h,

8. The base off manufacturing plant of clabm 7, wherein an operating
condifions in the hydrocracking resclor ars selected to comvert a heavy

30 hydrocarbon feadstock 1o 2 produgt slate containing greater than 230 wit%h
of 3 wany intermediste fraction,

18, The base off manufacturing plant of clalm 8, whersin the vacuurm
distiflation tower separates the waxy Intermediate fraction from the

239 .



hydrocracking reactOr intower boil.ng fraction that is block dewaxed in the hydroisomerization
demxing reactor to produce the first base stock. 11 The base oil manufacturér%?éflant of claim 7,
wherein th& &Pt ilation tower follows the hydrocracking reactor, 1% $r4LU04(895

manufacturhig plant of claim 9, wherein the v distillation. tower separates the waxy intermediate
fraction from the FysvsHEskiGg raaeiey Wﬁ%@%?ﬁﬁ%%%?%ﬁ%%ﬁﬁ?&g%mn the
hydrolsomerizatiog, dewaxingreagianisnrueduserhenddiiionabhasestiiek /1 1@ Fhetbake oil
manufacturing planh ein he additional base stogk%a ratiq,of the adog%onal Noack voatRty to an
additional CCS Vggﬁ-‘%ﬁéﬁﬁwﬁﬁ%@m%ﬁ%ﬁk Q’?‘n %ji%f o H iR Wherein the first base
stock has a ratio ¢fighe.firsk Naasklalilityie hedret-CRGIG:et25t multiplied by 100 from 0,20 to
0.36, 15, The _b_ase_..\QiI_,manufacturin plant of c}_airy 8% wher%é'n the first Ttta,iase %tocl‘%jand the additional
base stock are/&rbhif HARRBIBEWIECILNNG plant of claim B, Whaisin the vatuy

distillation towear separates the waxy infermediate fraction from the
hydrocracking resctor into & highet bolling fraction that is binck dewaned in
the hydreisomerization dewaxing reactor 1o produce the additional base
stook.
40 13 The base off manutaciuring plavt of claim 8, whersin the additional base
siock has a ratiy of he additional Noack volatility to an additional CO8 VIS
at 250 Fom 0.80 0 1.55
14, The base ofl manufacluring plant of claim 7, whereln the first base steck
has a ratio of the first Nosck volatiily to the st CUBS VIS 9t -25°C
15 mttipliad by 100 from 0.20 10 0.38,
18 Thes base of manufacturing plant of claim 8, whereln the first base glook
and the sdditionat beas stock are Group HHbase oils,

Pi



