PROCESS FOR | MPROVI NG THE LUBRI CATI NG PROPERTI ES OF BASE O LS USI NG

| SOVERI ZED PETROLEUM PRODUCT 5FI ELD OF THE | NVENTI ON Thi s invention is
directed to a process for lowering the pour point and raising the VI of an
isomerized distillate base oil by blending it with a pour point depressing
base oil bl ending conponent prepared froman isonerized 10petrol eum deri ved
product. The invention is also directed to novel base oil blends.
BACKGROUND OF THE | NVENTI ON 15FiraicEsedOrRUBIPROXIEG used for aut onobil es,
diesel engines, axles, LyANSGLSERORS prUkAiiiGE Bhsk oaRPl | catl ons cons s

of two general conponent ricatin ase oi addi tives Lubricating
base oil is the ngjor conb‘ﬁiWéﬁﬁﬂEﬁﬁﬁpﬁgggof—ﬁHMm bricants and
contributes significantly to the properties of the finished lubricant. In

general, a few [ubricating base b%}:air}_% R0 useg, to manufacture a wde
variety of fifished |ubricants E@tivarm—ng—‘rﬁe—m‘x res of individual
| ubricating base oils and individual additives. Nurrer ous gover ni ng

or gani zati ons, uflf%l8 %gé B, § gd‘rgzé&% g,ggés@@mwemﬂg a6l usielHd (¥ s), the

American Petrol el TASETT Ut ucteurs d'
Aut omobi | es ( ACEp Vi Pﬂﬁé‘ 'W‘F%‘%’F{’%’&’?a@? 9’?%%% @f@wﬁﬁf’&ggﬁag&aﬁerl al's (ASTM,
and the Society gf ;«égglhglafﬁéd Jneiehiigl ceosent SARred torpagisontiees, define the
speci ficati ong for ubrj cating b Q) L&nﬁgﬁdn@bﬁé&'@d\obéﬂBéde%@rnt S.

Q“a"catplr afr%r fe S

| ncreasi ngl y, Pt hBYREE ons I ni l'ubricants are calling for
products with exblehdsent | ow tenperature properties, high oxidation
stability, 30and low volatility. Currently, onlyasrrall fraction of the

base oils manufactured today are _ahl N\}Eh &, demandi ng
specifications. -1- Lubri c%@%ﬁ@m oils having a
viscosity of about 3 cSt or greater at 100 degrees C, preferably about 4

cSt or great e1r tFm ggd Bgr@aﬁﬁﬁsegforaauﬂ%&leﬁod!%f& indanés, 9 degrees C or |ess,
preferably abut T E

; %w S¢ SCI'[ cmerrj;{gqjex) that is
usual | y about 901f@ﬁ8ﬁg$%ﬁeﬁ“d ”EP%‘F%?%??’{’%@H?‘S ﬂ’(‘ﬁ" s6r % 8’5’ 1.n general,
| ubri cating basea%sn@atﬁ@@uéeth%haadledzﬂavébauiklcmbataﬁel diltigtharaigr eat er than

current conventi onal G oup Il base
oils are defined ca%gtwgotl;r}l ese f%sl*xe]ggigﬂfgalldé atd c%h_ﬁtblﬂ@é‘éig?r@{cg&%{&@tf&gss tﬁan 300

ur - cont en
ppm- sat ur at es e@mmeQOQEeﬁﬁ@h@ﬂélﬁPméW \jﬁé‘&ﬁtr@raf‘aﬂﬂﬁmaﬁt’w b358%TR 80 and 120.
A Goup Il bage %édtg@ydn%c@re\élmwtawaﬁmmiuﬁrib@ntanﬂvalmms 10referred to

in this disclosure as bas L base 0ils are
defined as havi nd“’ﬁ“@ﬁf’ff ﬂ,ﬁiwi@%mﬁ%{ﬁ%‘“& ¥ %glaa%‘gm\gg gtgjéulvt an 300 ppm

saturates equal to 90 percent or greater, and a VI of greater than 120. It

woul d be advant a oatiud: IhaOfquabnfehioup |1 base oil
into the & oup Il%b %Js ogﬁnﬁ?&r@aﬁsﬁh&@ u Kg&)r}éna qued

S S nto the
Group |11 base 0|N13ﬂ]3§t3’%11f?@% {CEMH: (7 é‘é‘@rﬁ’ﬁ%ﬁ@‘g IBT'%“’E @2@ E?S%%)t?gl ble to
| ower pour pognt @Q@aﬁ@b@@;ré/&rAuiaame;iem{m&@ﬁeeém@r@aaShgz@tyoﬁmBMn pr oduct
havi ng t he above es. That is,
the term "base m%jMﬁEjag Lsiﬁ?ﬂ\ﬂr déﬁbﬁgség(}e@yaﬁ%gbgo?\% %%éggl(é}ia de fractl on
recovered fromt fmncfﬂgamemﬁ@m@‘ﬁ spprficaliane for Moeing Gageale a&%ﬂ‘ﬂ}% m cal s which
are added to '”prlﬁ’afrf%a&@ﬁﬁcﬁéé%m%Qﬁ@éﬂebiﬂ&hbﬂm fbieishédtitsioads drabeiingdet so t hat

it neets rel evant speci 'h?g%ge[ilergfo%tﬁ@pﬁrg‘fn}egﬁ%gh!ﬁ g,l ho%BétBE g%tlves are

expensi ve and addPrP@ctsE I'Cant . Sone additives
al so present spl ubidibw yolgigbCerssthandy r el Fastertrsine tagedisl ong 25 with a

sol vent . - onsequept kel b 1SS biIaRIRecl detis@ridhangitimsmramount of an
addi tive necessary to produce an on-specification lubricant. Pour point

which is an inportant property of base oils intended for blending
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into finished lubricants is the |owest tenperature at which novenent of the
30 base oil is observed. In order to neet the rel evant pour point
specification for a finished lubricant, it is often necessary to |ower the
pour point of the base oil by the addition of an additive. Conventi onal
addi ti ves which have been used to | ower the pour point of base oils are
referred to as pour point depressants -2- (PPDs) and typically are

pol ymers with pendant hydrocarbon chains that interact with the paraffins
in the base oi | Bychty tiskiongakhesé oifsehingra dbcdsiy geahwaks cbhataaattiat ti ces.

ot Pyl ene- vi nyl HABD4EEEB0PHIEFLY 20Tt SO aEE o L) BT

al kyl - esters of pstyf apSutdeersrsantyidsd, gesfaraplglapoer-4) degregs Costasss of
unsat ur at ed- car boxyl i ¢ aci ds, | kyl acryl ryl at es,
al kyl phenol's, #KR ¥i WFF&%T%’F#‘%%%%&SI‘%H@&S%O%ﬁproﬁ Q%tﬁlgb@rﬁ%\%!ﬁglggﬁ?t poi nt
depressant s Qr eGPl dledtbr. aBERAI, ILieTopEn@bareeiantond Stvee Ndatiutaefiity

drastically with solvent prior, to use. e Fac f i rf ormance of
Crude O 10 WaRe gake dransgefett QP€¥B'%';9“§’.§%9”R/§%‘%<§'[°Z‘H® ‘{Qﬁﬁé“%g'eﬁf%r, Wor | d
a1, June 2001, GRaGAEFbhAR Bid ard@ifinepas hbvideprefisantient aeghal i rehe
literature have a wax-|i ke paraffinjc part | - L1 W th the
wax- f or mi ng conS8ASAP SPth SEHBIG ?Cﬁuagﬁgﬂaoeb%qnﬁlg‘l %’gﬁﬁp\ﬁfﬁ?%ﬁhﬁ?{r@ e?‘?ocrystal
growt h. The pougnPprmia GRRIHESEsH I badey aiMl bbiverdiabguicidipeddad ienpl oyed in

the present invention differs from 15 pour i.nt r t fromthe
prior art if0beraiyrassiodntisfipgosyss a5 2oL ! %&3 bg%gﬁﬁéﬁg v@n Sgg&%ﬁ? t he
present inventi gefrcs dshfvirhesuroUsonpit Bf eqiebioas sdssghdrednd mind, sbivemids ng

conponent of the present invention is po addi tive.i nvent i onal
sense. The pour eﬁi&ﬁimg‘aéﬁ’iﬂégsqrﬁbe%%{s@"d;? f/! %Ingéﬁ ??\%ar&g%%gtn‘ké&r}ﬁd g%ed in the

invention is onby,a:Aiahs obd g toveoost 2 \pef a @rewprll basectil ok tdai ch has been

i somerized. Therefore, it does nqt lend, itself tqg. I j 1ave been
associ ated wi t h i %@@S@F‘d@@n\/}éﬁt&i (%JHHIP ”&E}‘&ﬁ{"’ﬁ%@”{%ﬁ'ﬁ% (%gg? “@%%%tdﬂ

depr essi ng hgse ik Phepaisag ifRMMENeAkeis pessibte toewpr Esienein2Ehd misention is
generally prepareg froma waxy petrol eumbottons fraction, preferably from-

a waxy bright stock, such as, for exanple, bright stock derived froma high
paraffinic crude. Bright stock constitutes a bottons fraction which has

been highly refined and dewaxed. Bright stack. i I | SeQsi ase oil
whi ch is nanmed ﬁ@ﬁepﬁéef%‘)\?iryg@gﬂbﬁﬁfoc@i eﬁ@&?@%@@%ﬁ% L%!{?ybogtrol eum
30 derived bri ghte sd@Btdn o ddbitihey nat ivithe st passbnV geddallyosierato 210 degr ees

C, preferably above 250 cSt at 40 degrees C,. an re D -y ranging -
from 500 to 2010®elaeury orRyNeuYE Kadic ?@%’Fﬁﬁtﬁ‘)& g‘@k a&@‘%‘%@ﬁjg érarg{r'n qing

crude has been fungyds® aReciatitad RBitDENR ddied darmybrmgcaiatn rbperpeeipding

invention. -3- As used in this disclosure he rd "c Lses'
"conprising” is finkheddduicart sginad é“%eé%EFi%}/aP{ %&%?tgﬁs‘régﬂ%h%ﬁ%h%ﬂrncl usi on
of the naned el eRALAiY a@kpsRpesHArHdio theodastiofitge Gtisted lubitanied
el ements. The phrase "consists essenti ghl ){) %E or "'COHﬁé%%Lﬂgag%ﬁgnti ally
of is intended tePMRARIHYRS ASEIERETGROBDIEY PRIRIPS APLiRy of ~any essenti al
si gni fi cancexd 0 \fiftes cOURASChHIRAQuentiyit BhicaBEhIS o the migmofn"ancount oloarsi st s
of' is intended as_a transition ani n%the 'ﬁ‘;‘(fﬁj u§ib?.ln Q[f all but the

PHGH a2

reci ted el enent s2AfitvR Ner@SSERCQIYIBITE 6 OGN © s of inpurities.
10SUMVARY The present disclosure is directed to a nmethod for inproving the

| ubricating properties of an isonmerjzed distillate base  oij Vi a

ki nemati c vi scosPeyf paint ydirdege g%%or@nggrp nOfIaFESEID”FZ'.n%nggq %Oéﬁ%ngggut 8 aSt,
the method 15conpg fiighedbbigRehRgs Metldweriahisatirr ataetthdhoteenabithbase oi | a
sufficient anmount of a pouf 'Cﬁoi nt depre ?i n% base oi | ’btl e%gjﬁn%.oﬁquonent
to reduce the0 pobrsepdlinOLERVE éﬂ?@éﬁh%ﬁ’é HERISIPVET PO BRI BECTEES degr ees
C bel ow t hedpour a lﬂﬁ’iisﬂé% %ri&m,l iti8 l@ﬁ@g h@RRsaty 36 lobleatre pjoaspoioi df tiwhisaseiofi t he
pour point depressing base ai endi_ng conponent. is an |s ri

pet r ol eum der i veby thasddgion ¢ ghe @‘HY%&ngerﬁ’ﬁnB@ﬁdgfmﬁ%W%%h%\%tr;%ﬁnﬁﬁgd range
above about 1050tod§@é€%aﬁu(9&@wfbéﬁéoi(é@éeﬁérréi)to g efue paibl deprdesapiour  poi nt
depressing base oil bl ending conmponent will contain at |east 40 wei ght
percent of material boiling above 1050 deg?—ées F (about 565 degrees O

nore preferably it will contain at |east 60 weight percent of material

boi i ng above 1050 degrees F, and nost 25 preferably will contain at |east
80 wei ght percent boiling above 1050 degrees F. Especially preferred is a
pour poi nt depressing base oil bl ending conmponent in which 90 wei ght

percent or nore of the hydrocarbons present boil above about 1150 degrees F
(about 620 degrees C). The average nol ecul ar wei ght of the pour point
depressing base oil blending 30 conponent usually will be at |east 600 and

N ~ N N



10 branching into the paraffin nolecules. Generally the nol ecul es of the
pour point depressing base oil bl ending conponent follow ng isonerization
wi |l display an average degree of branching in the nolecules of at least 5
branches per 100 carbon atons. Preferably the degree of branching will be
bet ween about 6 and about 8 al kyl branches per 100 carbon atons. The pour
15 poi nt depressing base oil blending conponent preferably will contain 30
wei ght percent or m)re paraffins, nore preferably will contain 40 wei ght
percent or nore Lh g a%@ﬁ# el BRIMRIrAH cHifsGREL or nore
paraffins. Sol vgfﬁﬁ% rcaW‘ e%ghr onal | b be u@g t o enhance the pour

poi nt depressrrrhgatptrwﬂbéirlft P@“gfﬁiﬁ intthe basaiehy PRy HedeEPHRST 679] he

discl osure. 1n gl GGRel Blived BaMBIY of PAFLLANAEAEOURIEEhIAATIE SOI vent
dewaxi ng operatr on e nore f ective in _|owering pour poi nt than the
oily fraction. Ars:%uas@wyiene‘t\’my}safm“f&é@P@EQM@@??H@‘W BFPRICHIRNN CHPHAH® refers to
a monoval ent g aikﬁrégér srgrg}{é RdiNgn198nes %pofﬂ%'a?k;@@k@rs)dfl Typical ly

"n" in the alkyl ranc resent in the nol ecul es of the pour poi nt
depr essi ng bese uoratut‘raledf\?@rhﬁyyi@(ﬁq%n@@wa“@‘ﬂac’ﬂﬁ@e? m@@r@ﬂ‘i’ﬁﬁ?@tﬁﬁfwla‘ﬁé K& i nt eger
1, 2, or 3, i per]rchf E%Ea\eﬁéﬂn cgﬁo yﬁﬁérQYManﬁéﬁMé kn&&n Bo&HpAnt al though the
dlsclosure IS ng "end rec e resence of sone |arger
branches. 30 | ndamman@rﬂweoiidﬁmnwtﬁ@me@éﬁﬁﬂd Mge Q?dii'pteﬁcﬂr?ﬁi‘cﬂlé/pr essi ng
base oi | bl endi Wh%&@rﬁ@ﬂm toq,sgosé@ﬁaol?&@?Aﬁ%&%@Défﬁnhﬁh&eoftdﬂﬁdéfbﬁcos' ty

index (VI) of the l'ubricatin ase ol | Typically, the lubricating
base oil bl efd W&A~C¢rdmé/4ddfwe$éw I adanks ot fde ZedifrgerdGadineedddi stil lat e
base oi I conpon i i WRIchEAtH D GeRAE Bl allghglewi | | have
a VI of 110 or ﬁgg%ﬁﬁé F%m O]Htsdc?présgtgne I Kvention makes it possr ble to
upgrade Group | Ipatsdfes {Eﬂrﬂ whwb agrapysipllizes piith shapeaetasiing emacpeuisdt Bide G oup
Il plus base oilg 1o rtlvl.rhlﬁ?ﬁﬁdé}blc sta5gr-5@ﬁ'\ Wﬁ@%m B&Ak dlippddsihhat e base
oil may be ei t hér’ aconv tion petrol um- erived base oIl or a

synt hetic base diabe obiehding cemprrsst ernployastio e gsertdineatimn SERSOM opsch
synthesi s opgy at oﬂpporr{ttde sHfs E‘nd\r{r%m ﬂ%ﬁo@%ﬁ%ﬁ&n@'@gs&ﬁralﬁ/ sBslked neutral
base oil. Depen ng- upon e anount our pol nt ﬁresm ng base oil

bl endi ng conponedite djlﬂm”r@tb'dﬂmwoﬂhépf@@hféw%@ﬂ @lfbﬁt ¢ 8P PR0Base oil, the
cloud point of t Wﬂ Rk e 0GR iSRS isidot R e cl oud
poi nt of the basJeé Bﬁggﬁgf)%é inﬂ)tgmln |%§e sp ecrplrecatrlon lt hie5 i sonerized
distillate base asidiiverindhe h@m@n@p!‘tﬁﬁ mepﬁrm@o%@mﬁt dPRPSYIRPPSERE t ar get cl oud
poi nt. P ef er bl i, SliekaR9lDl rhho WEniSONERl aatadhalid kahe base of

will be | ower than ecification | ow Tor sonme rise in the
cl oud poi nt 2hd. mﬁsreumlframmwhh hg@b@@mﬁ@e@rl@ﬁ TFMe@reum@erS@pbiﬁa@d for use
incertain finisheg] &Bér%&é%?ch%a&s%eéﬁgéegfc Bt VilrPiRe uee'or\&or%n{%r@egrees C
or |ess. Therefore orBage 01 1's i nten for those applications, a cloud
poi nt bel ow 0 deagidéree‘s.c is desirable. 20 Particularly surprising, it has
been found that the degree of change for the val ues of both pour point and
VI of the lubricating base oil blends could not have been predicted by only
observing the prﬁme:nure@nbdepﬁ”mlngrt@ﬁeplﬂla@ﬂd@@ﬁ@@ﬁ@m@ usethindpR Areggile a

preni um was gbse Al frdl? Hfohbgabldnd

cont ai ni ng the |Fs“}c/)e?rr1g(rx|‘-zggb%%8 ”J%péte base or*lb an p%ur 35 poi nt

depr essi ng base welerdblyefmth agvasyipohteieck gidiaes, ‘i@érawppie bichibeiPek eeried
averaging of th b B AB 2bBRSIn factolAnfchcant | y

| ower than woul (csff% @%ﬁrﬁﬂ‘l‘@ @’rdee%m%c @%1 pour pol nt V\?II al wa be

| ower than the vissieehdbightirefieed arfd dﬂwxﬂd@ﬁghﬂﬁwl@@a?i highy Wgensdibase |s is
true even when t | e%qmqg eAly L@BRUASES 3.5
wei ght 30perCentﬂﬁct?ﬁ‘”aw%%f@ﬁ?@%ﬁ?fﬁ?dgg?{ %tlgﬁggﬂseg% bl gindy The sane is

al so true foBO VIderihe bXghtsfock dl havetauviecosiy ahsvet!Ge @ﬂ@bﬁ}‘t‘@%ﬁ%ﬁ Caverage of
the VI's for the ﬁ%ge‘% {cg be
expected, and i n" %éﬁ?/ch%@og)é%b%sl?@l%d? ?ggxg%e%?%n% exrcneed t he
VI of either conﬁ@ﬁﬁerﬁﬂDDcGtatfr@rcm‘ge@%m?)Bf!ghhs’i@ﬁ@dﬂwgéff@mD@ﬂ“@h@wd@h@s pour
poi nt depressing t (=N nore than
about 15 wei ght %geﬁl’sfglﬁr?dégf ﬁ%‘lﬂg’%‘g‘gﬁwﬁﬁﬁ oﬁ‘tﬂ%gr%@%ﬁ%e ere y 7 weight
percent or |less, and nost preferably 3.5 weight percent or less. Since it
is usual ly desi rable to maintain as | ow a cl oud poi nt as possible for the
base oil blend, only the m ni numanount of the pour point depressing base
oi | bl endi ng conponent necessary to neet the pour point and/or VI
specifications is added to the isonenzed distillate base oil. The pour

poi nt depressing base oil conmponent will also increase the viscosity of the
bl end. Therefore the amobunt of the pour point depressing base oil conponent
which can be added may also be limted by the upper viscosity limt The



A first aspect provides a pour point depressing base oil blending conponent
suitable for lowering the pour point of a base oil which conprises an

i sonerized petrol eum derived bottons product having an average nol ecul ar

wei ght of at | east 600 and an average degree of branching in the nol ecul es
between 5 and 8 al kyl -branches per 100 carbon atons. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON Pour point refers to the tenperature at which a sanple of
the isonerized distillate base oil or the pour point depressing base oil

bl endi ng conmponent wi |l | begr nto flow ef i fiskentsrigehest as

condi tions. |n &hisstdi Sig @pse ﬂmé'ro qﬁﬁls%grﬂr?t I's ﬁﬁ| %n un| ess stat ed
otherwise, it hgs v%%egpldgﬁrgﬁéﬂdmdemn@t‘namdamdmaﬁﬁ]%ﬁf&%i elR@eRSdPASTM D
-5950 or its equival ent oLnt is FRA heREpLatEyd ary to the
pour poi nt, andnm@%ﬁ@@&@é@é‘dﬂd&%@% ?%‘fﬁf@rm [}fezf%ﬂise tcp a_sanpl e begins to
devel op a hazev\g&%ﬁ ?91'; ef LHQ'n%strr’r?gD@%eﬁimdoﬁqmrdiaﬂd@%@ mepbiig %ﬁ“ﬁ‘?% inthis
speci fication erm ned ‘{I\/‘ A er%Elhé)Eor'nEE SsifgiTMabente

Ki nematic vi Scosidiymrmftﬁﬂt%@@”b’ﬁsﬁw el ﬁ 8ure was heasured by ASTM D
-445 or its equrr\(/?%gl % oV "EEMLidRe ol @t itendioteal dyansiiongnesng Be- 2270- 93
(1998) or its eq nt used 5 her Radatical method
to the standardeﬁ@dm@ébnﬁﬁﬁwmgfeg@e#%w'gﬁﬁ %%%letgbgg m%at hod whi ch

gi ves substanti results as the standard met hod. Mol ecul ar

wei ght may be dz %/Srﬁtmgpdﬁ@g?ASTM D -2502, ASTM D -2503, or other suitable
met hod. For use in association with this invention, nolecular weight is
preferably determ ned by ASTM B 74g383y02. 10 The branchl ng properties of

t he pour poﬂr@t depressing base™oiT_blendi ng conponent of the present

i nventi on was determ ned by analyzing a sanple of oil using carbon-13 NWR
according to the follo SRR CTe) 95@@6@&;1rﬁﬂf)ﬁﬁgfheda§)r1g¢tm§d in the
descri ption of tHEP %@A s%o%?eol\g/l de de(t}al |s of the 1 OGS §l§508§§( St eps 1
and 2 are perforsgsk mlcyaonsm’mzwmﬁﬂéﬁte bRfeHN5V188 £y “é Fel pr ocess.

| dentify the CH bra ch ¢ golkb_%@fl%n@ﬁwﬁla dserthmrraatmcmin p0| nts usr ng
t he DEPT Pul se SEQ%%Q ?&)3\538@? DJ.; ﬁ:g{g I\4 g‘fﬁ Gunt]our nal
of Magnetic @somﬂﬁgméﬁ&&dmgwti‘mlﬁo')ne”@)jd{?‘é‘ q 9%%8 2 BYEREY car bons

initiating multi pI e branche Yichaihh esspornisit Rgredbee ih@'boplul se
sequence (Patt, pourgormh egﬁés% B3 s

r'y, Jour nal sonance 1982,
46, 535ff.). 25 &Mgﬁa@rgmmr@bmrm!mdlﬂ*éﬂﬁéw @%’%%”rﬁﬁ’gédh%ﬁ@@%?specrflc
branch p03|t| ons and | ength lyieRsh RBGoGapsint depeshsingbassoll
(Li ndeman, OJTB%FSHE‘PQ%@S%@H%}%%S?\% V\%nal yti %% laﬂ)Chem st rly 4% |_2219971
1245f 1 ; Netzel Bloing b@bpondﬁtmlan isameriBg Do priveqaghs] Bnch
2- met hyI 3- rreth I Lt Bishl i%re@m/aabmtj acent nethyls
NMR Cheni cal 28hi ma’fftfgg @2‘3%0‘@%%% 5?5@%4 0 1968 J1 16.7 10 4)
Quantify the rel a,@gﬁ@grééﬁgymafwaﬂiyﬂ)ﬂ@ﬁ@@%ﬁ@ﬁ?rﬁéﬂﬁ% %ﬁe ?ﬂt? W%t carbon
positions by conpari ng e Yerdfof haSerizebailinpdboret hyI
carbon to the |ntC§ﬁ‘§P’ﬂW Wf g'ﬂaﬁégsggpt%ﬁd?‘%lgért%t §| inte raI/nur%ge 0
15carbons per nol@eykegrbss Fltﬁ)dmt%ﬂdegree%) m@f@ﬂfﬁ? oY | @éOBtF“ % et hyl
branch, where both the term nd Q,l 9CChid mbsit he same
resonance positi dif,waidé perres |“?% @%Bﬁ*@é%%ﬁ@ﬁ yeeef ore doing the
frequency of gﬁgfe%% Wil Eresincaleesl 80 weight ﬂef‘cwhfémm%@W?l branch fraction
is calcul ate t abul at ed its ont +metiayd si must be
subtracted to avo1Q$0(§5@9’1§P°é c%ﬁﬂﬁq preg?{p%;}s%@logf%&"?ﬁjee%averﬁgge carbon
nunber. The aver ag&&agrmdauﬁmﬁmhmwmeeld@tp@rWWGﬂwetOﬁt R’
accuracy for lubricant” mat erl al s [ 3 r@lt of the
sanpl e by 14 (thepresantipibabpe “P¥15% c}’gg%e@% bb5i B0 BeiieR O’J\ET
gs molecular werght of the pour point depressing base oil blending

y will be at least 700, and

avera
30  component usually wilt be at least 600 and preferabt

more preferably at least 800.



250f CH2). 6) The nunber of branches per nolecule is the sumof the
branches found in step 4. 30 7) The nunber of al kyl branches per 100 carbon
atons is calculated fromthe nunber of branches per nolecule (step 6) tines
100/ aver age carbon nunber. Measurenents can be perforned. using any Fourier
Transform NVR 35 spectroneter. Preferably, the nmeasurenents are perforned
using a spectroneter having a magnet of 7.0T or greater. In all cases,
after wverification by Mass Spectronetry, UV or andtNNR surl\{g @%z?rg% aromatic
carbons were absent, th ; ¥ sit hewtryy ddnmcnedt ‘& Gepee ed car bon
regi on, about Ol@dlcﬁb%?‘@so%%%gﬁ??gt ramet hyl si | @ra%) su ?OA Uti- asm@é, 15- 25
percent by wei gmmiﬁét@hbmséﬁmfé@%?fge@é%‘w& g égrees pul ses 5
followed by a 0.8 .Secondg%&%\jiaﬁh FeB8Yrll {BEprepavingrite potrcPai BPRTEE hon- uni f or m
intensity data, DedRd gidt eco BI er was a t ed. of f ggﬁ@n%)@w%%ngecond del ay
prior to the exgideafiivendipalcompanent&rPrigt§! %?@Ef’w P Eion. Tota%ﬁgég ri ment
times ranged from 11-80. mn - TdiandoARTh e eyt rried

out accordi n§ t &% PQLEPQWE??%‘H%%?&%%?F?% Wi ?h m _nor, '

1 pt ' gascribed in
the 10 Varian of,Brcenappestmeuny dpbrdaPSCoDEST %SsS*ﬁg‘y%ﬁ?%%%éss |

Enhancenent by Pol ari zation Tr. T slaesemaD cemesquatdaifdti es. The
DEPT 45 sequenc@faéﬁﬁét‘ahyéﬁoa}?g?éb:ﬁrofg%oéjr ons honded t o. pr %9%5_1 DEPT 90
shows CH car bons,Qphxes DERTh 4 RBUSFWEOTHRDNE e8I S i 2 180 degrees
out of phase (down)- APT is ALt Pr.pb@nylesiomdrizatbh otsdugek car bons to
be seen, but if 2@14)8@'#85 %‘%%ﬁp§%?Weg uater nari es and %egﬁﬁr down. The
sequences arg, wg%hmbm@wpe&m&mmomﬁaﬁé- ?f’@faﬂlyl esﬁ'S[‘ﬁCH ﬁavg N .
correspondi ng . ‘Ard]d t heﬂ t té_yL@%{dﬁg(‘c?%ﬁhélmE&i@ﬂfidgﬁﬁ@demﬁ@h‘éﬂh cal shift
and phase. Bot h rrédaetFiHRPEH Yhe re erences |t§% TQ% 20 branching
properties of e%%im@;g@r@gcm:ﬁmmmbﬁgﬁymﬁ NG B 8 t he assunption
in the calculations "that the enti ret0§§@43%r¥@§tﬂe%g%ﬁm*mm9 wbpa ect i ons
wer e not nmade fo&bnan@wséﬁfﬁ%%"% o‘hgp t henes, Wwhich n%% have berﬁ% Rlesent in
the oi :: S?gp: es é&wgg{éﬂﬁggs@g@uﬁﬁﬁﬁ ambmzﬁﬁé%{:w%ﬁpﬁy b8 reasur ed
using Fie oni zati on Mass eclr.os o canalnysi s was
conduct ed by 1pl apoinigiearasaiagba %‘LR‘F“‘?@%%%E& 1 pr?g.) of the ggsgi %%I to be
tested in a gl asgog‘(g@in{ pebahtbtere imm‘ﬁnapmmtare\jerﬁ%wlﬂ%gmt%p QUEA e 1 0
of a solids prob Or a nmass s ectr%gﬁés% ef%ﬂﬂyﬁsb‘@v Bercepisormeated from
about 50 degr ees p&ctnt 60T YEFHREES T b egr ees %per 38 i n‘%t eikn a
MASS spect r omet el 0per ad initht dbwakieyitnay Optnaty o Usﬁﬁ‘etor?ﬁg@_‘%e BEPPSREF used
was a M cromass Trie-of - Fl | ght nass sp_ec%g)tf)nectr[) s ofie &M dskermwas a
Car bot ec Sum eni titésside prgnraigs pighe FPOGHE FEAPOR Tonst ant £l ow of o

pent af | our och] or %%g&épﬂ%wéggﬁﬁécﬁ& tepoleramiem thasd AT AQWREEP PR Yhe nass
-10- spectr t vira a thin capi.ll ary. toh’{gﬁ‘{a RespRiaRtdmctors for all
conmpound types webreenare s{freiyetiv w19 BO Hic Plat wei ght percent was given
directly fromarea percent, 5 Since petrol eum derived hydrocarbons as wel |l
as synthetic hydrocarbons conprise_a m xt LMY Sbeedlzar wei ghts
havi ng a wi de boiAd ugpdrimthirediseipsuse HeR A gbr\% ?rr r.'efgr to h@glo er cent
point and the 90 per g;%(,—nﬁ%é'?eﬁraltf&mmae@pmi&@lc@wTnf ﬁ_gth?éh%j aeRR 10
percent point ref G T Hat enperature at,y\éBg&sp@ ek ghbizpaingent of the
hydr ocar bons pgesgmsentirt themaleauescitapqy P18 VEporT Ze at at sg ric
pressure. Siml arl$/ thﬁtcﬁ%ﬁ%‘& Sidn vﬂob@thariﬂbg&rshﬂoﬂ%t%éebé’f?glf. Wi at

whi ch 90 wei ght pE”E 0 e hydrocar bons resengm%(!igdtg&@gﬁa@ztgg at

at mospheri c pressyfeayl, byt bi moril.abhewh e WHENT BF&HPimg to boiling range
distribution, the boiling.r betwreest he 10 percent and 90 percent
boiling points i s%ﬁ?cqg%’g&%g@r eferred to. For sanples having a boiling
range 15 above 1000 degrees F, the boiling range distributions in this
discl osure ver e, measyned shgyhe.s KaRoEGomaliytdepalssReL g b RIS o
its equival ent30 Fdp 83“havirdg a boi | i n%téanggosl? l %Q@gfgggr ees F,
the boiling range gipbhettatsodies HefnfHing QXA BSUPeWere measured using the
standard anal yti cal i me%ihog D dil2b£f’@r7d.g§i3'ib5“§' 198 ibviedtegtbase oblend el Wﬁéd t hat
only the 10 per cent™ 58l °3F T's used’ when ref qr{l. n%etgcggg 'F&H'r WareY .
depressi ng base oiy; Jledh ngmbmm@mha@i‘en@ét”?et? genar P y cﬁari ved from
a bottons fraction which makes the 90 percemnd. point or upper boiling limt
irrel evant. THE POUR PO NT DEPRESSI NG 25BASE O L
BLENDI NG COVPONENT The pour point depressing base oil blending conponent,
as al ready noted above, is not a conventional pour point depressing
additive. Rather it is a high boiling waxy fraction of a petrol eum derived
base oil which has been partially 30 isonerized to a pour point of between
about -20 degrees C and about 20 degrees C, usually between about -10
degrees C and about 20 degrees C. One skilled in the art will recognize



Spreferably will have a paraffin content of at |east about 30 wei ght
percent, nore preferably at |east 40 wei ght percent, and nost preferably at
| east 50 wei ght percent. The boiling range of the pour point depressing
base oil bl ending conponent shoul d be above about 950 degrees F (510
degrees C). A boiling range greater than about 1050 degrees F (565 degrees
C) is 10 preferred with a boiling range in excess of 1150 degrees F (620
degrees C) being especially preferred. It has been found that when the pour
poi nt depressing base oil blendin &Rty | 7 stSBghdroTHeadethed bhe pour
point, the pourthpdibicatise beRe ot @8?‘?‘6@%‘33 15 base oiﬂ? bl egd Wi Lllu?e bel ow
t he pour point ﬁgl b trRSkeR ATospiblerit udepeeSsurg! Base5i®? RGP
conponent and the distillate base o] $0p @3robif 11 Basesial | y not
necessary to red@ﬁﬁ@!iﬁﬁéfor}@@\‘adﬁgﬁﬁvp Mﬂu{s&%ﬁ%%r poi n[% depr essi ng base oi |

bl endi ng conponent to the target pour point of the |ubricating base oil

bl end. Accordingly, the actual degre I r ZRlbQbnagegoratn-be as high
as mght 20 bt héhwsg@eﬁ@d&iﬁgﬁt@g’age ﬁaﬁpﬁg%?g%neri zatj on re%c or _may be
operated at a | quer. $eYEeHl bya writetit ease o, suki #Rp BARPE PRGSO ' T 6ss. 1t has
been found that tThe pour point depressin DOidnt Bb@pdbag: sibsmonent

shoul d not be O\chhérs'ﬁmﬁcgfé@h%sﬂs Bie%a@%‘i'ﬁit to éjct as a pour point -
depressing base 0ik,bLaRdi Bk cCsINDepEtinguipon treare P PORPE I ™ i n general the
average degree of "branching 25 in the Afithiheish@ufizaaiistliate
depr essi ng base deplesging befiaRy! t&%}ﬁﬁ%‘?ﬁ?@%@ﬁ%ﬁ%‘é at | east 5 al kgl{-br anches
per 100 carbon %tagggn i §b&Y phhtyof Htdmspuitbnd ofaytheanisrds F P BN wi t hi n
the range of “from about 6 to abqut1 8, al k%ﬂﬁég\r;\sgmmp’%e L@RcaBdgdoon at ons.
30 It has al so e potatine Base BYPEY Feht " de xing the isonerized material,
the effecti Ve”esd?sfﬁétetbgge BPHUsRvEtE depimeit nodidaskeanihe BISShEPHY conponent

may be enhanced. e waxy product seng%fﬁt?% n%%&éd“&s@%'té’%dﬂwﬁé ng has

been found to di;smtdi’/refaﬁ%ﬂ%’\hédﬁ%'glﬂm epressing properties, Trae oily
product - 12- ret&%rethg:‘}’th@fté@ét $heeimssondo tliaveitaxome rigp &Y e PoHO RAE &

di spl ayi ng sonme pour pol nt depressin rQ I oS, | wehifig®dd ve than the
waxy product15 Thsﬁllpm:&ﬁtTf}ﬁdpﬁﬁﬁi%‘BPe@%ﬁ%ncglsﬁg&&eg?%Lﬁlééig?ﬁaﬁcogﬁéqent is
usual |y prepar edm-ﬁgarnpsr’g hqe@%tm@ucfpcacttdfﬂrdeg@eaﬁe@ré@lssf‘ Bere Yot t om of

t he vacuum tower "0f a refining operati.on. h i WRXYy PeL4reb£0m Ccrude.
As al ready not edbasemile jntensediergh %“Fgﬁag’%ﬁlédgﬁiﬁtmti o{}g\)s %ener ally will
di spl ay the best 8§%Btep°i nt depressing activity with the cut boiling.

bet ween about 11% egrees F (about 620 degrees C) and about 1350 degrees F
(about 735 degrees C) showing 10 the greatest activity. Particularly

referred for.pr j : it HaRibak ol éiat thegd e ofnihangs TR Hien
; A7) SR80 9 b st 9

conponent is ontainin I % 4 &Hifid adtock
derived from Daqivalges plléh m%%ﬁﬂggﬁﬂﬁh?@bﬁ@gégg%?gﬁ Fiﬁﬁﬂsui table for use

as the pour poi néai;%%ﬁgﬁ}%&gteg ®n@idosbhvemdhagropeiigs atihe IIVIdLR present

i nvention. 15 TH ED DI STI LLATE. BASE i/Ofhe @bur
synthetic or pet rotmpanerdsli gaeh @Sﬁ@ég@mwe%%gg&ga?rg%ﬁ?ﬁéyhav?ng

characteristic boilj hSirGe ee ddneraetdistletesbrse Bhang it 20

at nospheric or Va{)@ﬂ;ﬁ?ﬁ&%?{@ﬁﬁg{‘i on or by a Conﬁiié‘ﬁ#rﬂ&e a bpBashgri c and
vacuum di st i |45t i pmint dégressiegibase GRS EFLIE, e term distillate
fraction” or "distill gt ety efersut Boiftss batahstalenohipinediraionalePle e t her
froman at m)spherfi‘ EF Rt i onation col urm ar fE;Smp%%ﬁ{@\ﬁlEé\Wa?é)ﬂJé'm@aS opposed
to the "bottoms" thnwhulddprexgeried R FBBPHIRPONIGNEr boi [1ng fraction
recovered from 25t hg.%?%!JeOfBLéﬁfhe} Bethe @it maividdahmsyroeens. THs STYeRFEdN i s
typically used to gidhrate the | i ghter SI still at snéﬁt%BHpﬂgb%&g%@h@S

napht ha and mi dd| eheh $eipobnpeiat depressing e Pragt on having an initial
polling poi nt ,aboye Al sl APy A3RsRAtng bs Alvtart. THOsategiscaiss g RbYut 370

degrees C to aBouP®400 “degrees C). At hi gher tenper bwer acki ng
of the hydrocar bomBevhqfth@K@dmea%@d@beP@g’aﬁﬁaaltaggﬁggltoﬁh%s\g%hﬁg@equi pment

and to lower yields o | er Waawomddiesesipeciedi @ MEAYpi cal | y
used to separate Fﬂ@p%?eéﬁg?ﬁgﬁ%r?%?gﬁeri_ | s \ﬂ%ftep?er%ﬁibbﬁér@te base
oi| fractions whi chsess theod efitherbasach PigRg Vﬂlﬁ?’icﬁﬁcgﬁ%r esent 1 nvention. Thus
the distillate base oil and the bottons product from- 13- which the pour
poi nt depressing base oil blending conmponent is prepared are usually
recovered fromthe vacuumdi stillation columm, although the invention is
not intended to be limted to any particul ar node of separating the
conponents. 5 The isonerized distillate base oil fraction used in carrying
out the invention will have a kinematic viscosity at 100 degrees C between
about 2.5 ¢St and about 8 cSt. Preferably, the viscosity will be between
about 3 cSt and about 7 ¢St at 100 degrees C. If the target cloud point for



The distillate base oil should be hydroi sonerized prior to being bl ended
with the pour depressing base oil blending conponent. Surprisingly sol vent
25 dewaxing the distillate base oil were unsuitable for use in bl ends of
the present inyeption. inkepiesanmitdzaiippnr phintcdepressalgdasasiliendinghe

preparation of the pour point depressjn ase -0i l. hl i nt is
expl ai ned in gresperedwilisGoOmIE? B Oﬁ%{h‘f’ﬁ@gﬁ‘r‘tgée\?ﬁ'gﬁ \%gb%b?%r%ﬁ?gg%aﬁi cularly

advant ageous when .used L}y}%fe&bilma?ﬂmtﬁﬁﬂcdﬂﬁstﬂeké,%d rixess prefirhisiy havi ng a VI of
| ess than 110, since such base oi

[ s are usyally unsuitable f reparing
hi gh quality | il weighttperednt ROGES: PRES AduleY ¥1d8¥‘ra§)|‘@gtr?i”?au”%%ﬁtasg‘§r‘%%nts of VI
inprovers. Due fo . the,Vl 9% | 4HatY=eh oh anbeey theldinimunobsienned thehen usi ng
t he pour point cPeprpesm n8 ase oil bl endi%%vconp nent of  the itﬂgenti on, the
VI of marginal foaspoidideprasaipobesseigierdies @Pqeﬁg%%?é%ﬁwf%%aﬁ he use of
conventional additives Poinitis SeRiuas saigoasedaiidiilibk éads ng
conmponent of tﬁ@ui)b%@eaﬁtdﬁ?ﬁl\l/g%ﬁgn by !? ncreasi%g t[]fﬁ VI, makes it 5possible
to upgrade G ougl. The has@obi Hepreeslionsss AVCoBPOTER Wil HShNTPESU t o Group |1 |
plus base oils. .1t is ' Bye Atbig of he dRies@mtdebrsentibase t 0
upgr ade G oup IVI}SCBF'%.YSO@EB:@@@@I%?E%E&% oup 111 base@giﬁsﬁ. LUBRI CATI. NG BASE
O L PRODUCT 10 o dowipohersivitia) dsade agped Biaysogiedpalies Py o BRRAT H§C? DYt he
process of the F{.gsent invention will have a kinematic viscosity greater
than about 3 cSt™at 100 degrees C. Usually the kinematic viscosity at 100
degrees C will not exceed about 8 cSt. The |ubricating base oil blend wll
al so have a pour, point 15 bel ow ahout -9 rees dnat is usually
greater than,abbRftPrEE™ #ﬁdfé’?‘g?gﬁ}sflgfrﬁctéedlg?ﬁ%ﬁ%{cisgl"\?%g%gg}e?y%? "100 degrees C
wi |l be betweenkiakastc oSty @ind0 dbgrees T amve abei Speti g 8irher GNENBa ~ about
-15 degrees C or |ess,. and the VI _will: 4 Q9,@050ihghees CRyen nore
preferably the @psgﬁﬁo[im%g&i%%gy‘hﬁyg C!éhrng eoé:qot\)/ud %oi at of the Iubricati ng
base oi | pref er ahdwyboing fravtio Baingieoidegragoe belpw|abput SERCSETE Doi nt of the
| ubricating base oi| ble i) . - eRSofFpbaMefadthan the pour
poi nt of the IoWE?relﬂ%f&f&g?\g’ggc?ﬁﬁg%gﬁﬁmgﬁPﬁ@l%ﬁgﬁnd. _[IJDr ef earﬁ%bzlay, t he pour
poi nt of the bl gagla Mighbr frstir abint has theterdieylubdeatiay bepow kisrd. GE0FAI%I nt of the

i sonerized distillate hase oil a [ ' ; egrees C ~
bel ow t he pour H&imgh %'['W@%?%WﬁﬁfggﬁgEﬁ%{%%tm%mdthﬁgég%ﬁeﬁti me, the Vi
of the blend w bhpinef araliyn tee kinersatc Wyoasty piehe blendiretOhidaareassC above t he
VI of the isonerized-distilla se, Ol ty f kagbri cati ng
base oils prepardParsivgeh ﬁ?%ﬁ&ggi%d %‘%Al{[ ﬁ-egg?’r?\?ég%t%?’@nﬂeg?eee%aagﬁpgﬁ/ed b

bl endi ng the | sQRBRLIRT &Sk inelbateobhked ¢ intendechfor hee a8 a0 AGWREILEAt of the
pour point depressing. base ojl bl endi onent 30necessary to neet the
desired speci fi GHuf HREN Flﬁui$h%03?%rﬁﬁ%{&%rﬁ%£gchi eving the sel ected pour

points, the pour point depressing base oil blending conponent usually wll|
hot conprise Wk%%ﬂ%ggc QUliesLEhoNBhdi ticprdimg HRQI Giekindig componbatseitablel OB BRES
Preferably, it w conpri se 7 wei %ht per cent or Iesa,- aqdm,nrﬂ('fesIl e&’%&fo%[sgc%&ﬁct
the pour point deprespiingofdeses o Whish SRAPHYS b MSBREHT PRIT T e ofpri se q?;@ﬂ -
wei ght percent or .| ess DL ENGeioThe ATHTEIN @tRyRteraf dodec pourngwizia the
depr essi ng base%%‘fl?b bt 3‘2%?&6%%%@%2% to 5neet the desired specifications
for pour point amtkcMes bawesdant § abyeirarshesrd d0LFH8 A% si ng the cl oud poi nt
and/ or viscosity of the blend to an unacceptable level. At the | ower |evels
of addition, the effect on cloud point is generally negligible. 10As
al ready noted, when the pq NPL AL Gepk ess nérdnbendi ng conponent
is blended with the isoner =S ., a VI premumis
observed. The term"VI premuni refers to a VI boost in which the VI of the
blend is significantly higher: than | ! ectiednbeem a nere
propor ti onal ave?ﬁlﬁiﬁ?@‘t&fgisﬁ%”\ﬂ B@p%%rgﬁg&t{'\%%gsgg f&:%gns'.! %ﬂe i mpr ovenent
in VI 15 resul ti Bgsffomdenst dprigcdue poot depresshoemsatol DispEing COMPERKES i t
possi bl e to produce a Group II| ba ol .1 | b iayidg a Vi
greater than 120Wl‘§fheélﬁt8ﬂ®&'dbnﬁerl?ar%ﬁmc%‘gggédg?qn?ﬁf}ﬁgjﬁhg%%se oi'l having a
VI between 110 a%?rg%urﬁoﬁig@p;eh,l urdassstitad etheiviisardyhaalbsen Belcpriaghbed from
a Goup Il base oil having .a VI bel 0 1 : I apt age of
t he process of tﬁ’@nﬁﬁfés’ﬁ@ﬁgf“?aﬁquﬁ @lﬁﬁgﬁ}’? ﬁtes %%‘@%eﬁﬁiqlgﬂogﬁgﬁe
| ubricating base 0L, lhRAdcimehentavieredpoe ipaint, sedioeptessedps Bhe
i sonerized distillate base oil fractiogn.. The r int i\ng base oil
bl endi ng conponet@mpalairmaikiieh # SFPBPENG &Y E}g%éb\ﬁ {ﬁ%%ﬁ“?j%’f’%??fﬁ?l{]y_

~7-




25 Consequently, dependi ng upon how nuch of the pour point depressing base
oil bl ending conponent is blended with the isonerized distillate base oil,
the lubricating base oil blend may have a | ower Noack volatility than the

i someri zed distillate base oil fraction alone. 30 Lubricating base oil

bl ends prepared according to the process of the present invention display a
distinctive boiling range profile. Therefore, the lubricating base oi

bl end conprising the isonerized distillate base oil and the pour point
depressing basg P&{;edp FRELAY CraIes in thisyspbaficiise michredstasnieed ibr i cat i ng
-16- Dbase oil 8 en avi ng a ki nenpt | .v%%goiiE&ﬁgkm%gﬁﬁg%gﬁﬁgs C above
about 3 cSt and\F1it Pnéf7ToHnerRisfidy2 ”i"u%dﬂ? FIVI°RY° Praction having a boiling
range above abqui.25Q feonessiré anasavimwdbaer its aguifaledt Vionahb&i ng a boi | i ng
range bel ow about 950 degrees C,.  wh i th i ipld fraction is
distilled 5 outdele@ineg\hyBEIngiATy ¥ Page e ﬁ@ggé‘”ﬁﬁgge%gg’glﬁgﬁﬁsﬁgug%t than the
entire | ubrigating, baseRalenbhengicaGasbatd fie standatirgterdropinaioed r act i on

w |l have a paraffin content of at |east .abou 0. wei The | ow
boi | i ng fracti dﬁfecmw%@@ﬁuﬁcﬁw@m?é’@ &%Se%fbaﬁsa&’%“ﬁﬁﬁ?%“ﬁﬁé%gﬁ% P> "and the

hi gh boi | ng fracti,0n,A0kERSEMSUID Wit prYbs fielenhinds oy ¢S5IME -Ba%e oi |
bl endi ng conponent. 10 Lubricatin, ase_oil. bl ends gg.g- JilvigRt i on may be
i SEPRe T hebEG

i dentified by UASTYDsi2R0B.aretheasdirabia BESe o Vel ciov g degrees F
wei ght percent jpoi.at, ,F@gcatw@gﬁes prieferstheddtbenited sy B5THED AF03152 cent  bel ow
950 degrees F, one wou distilT off, by conventional distillation nmethods
wel | known t® those skilled in 15 the art, 85 weight percent of the blend
to get a 950 degﬁl{j?,%nﬁjiﬁé‘bﬁ%mbs oHXPRELSVEREZATS AlNbsbedoibblsudieg | zati on, or
for the purposes of this disclosure ginpléd%O"quygrggg&é 55m%&ehptended
to inprove the cahebrenbel the BESPRY RETHPN VRR (FELRG] us o prepare the
pour poi nt depr 685i;0d. 085619 NVFheRMiNgCheRliosinG saneh-stap pdicess.| | at e base
oil by the selective addition of branc iﬁg%into theign%ggﬁhﬁqm§tructure. In
the present invBaferenses cited i§ thadessiplan QTR PPRESREX(“Hot t ons "Or sl ack wax
be isonerized af, SONERGI RiefUf bt bleSpepornessilngn itre iokidenatedalaike 25 it
suitable for ‘'use as a pour point depressing base oil bl ending conponent.

Li kewi se the di etiemeeesBase oil nust be isomerized prior to being bl ended
wi th the pour point depressing base oil blending conponent. |sonerization

ideally wll achieve high conversion |evels of .the wax.tq. - Waxy
i so-paraffins wijle @@mlﬁ3®§§ﬁ§“¥$ﬁ€aﬁ?ﬁVﬂﬁfv%ahﬁﬁgm gﬁ%ﬁwgﬁgﬂBQn&gracking.

Since wax conversi Onuﬁlgcj‘lhg%mh@é gequehc@(Ddoesslt Dvier). ThPedy; this process
typically does not need to be conb

CaDco .
to produce &0high bowu-r-i@@ﬁ%d&@fnawfﬁﬂag\é“ﬁ%%@%%%’?él?2%%35%@?. IoIr (r)]c_esi;s

preparing the pour point depressing bl ending conponent of the present

invention, generally, the wax is partially.isonerize j nt
bet ween about - ) deYeedhaaREsacaBTR PG ué’ge&pgé\%uﬁ@%e Sgahﬁ%efsi (gg#g*ﬁw
operations suitable é%ohg%s-%ttne AbE pRiseseqierica Ratt, iSon; §.)pBoadiéry, use a
catal yst conpri sing an dcidic conponent ﬁﬂ% W?§33 Sionally contain an
active metal conponedeumnahal MeIRGEE Berwarso oae TV ﬁi'The aci di ¢ conponent
of the catalyst preferably includes an internediate pore SAPO such as
SAPG- 11, SAPG 31, and SAPG-41, with SAPO- 11 bein [{1c r preferred.
I nternmedi ate por® zedissigedhe AieHs QE"““ZQWP@?E‘ fef%ﬂﬁ%ig?%gfﬁlfm 35, and
ZSM 48, al so may 10b o%ﬁﬁf’@s il 16RGthY 1618y elllatdueandsatatdiaataes.  Typi cal

nol 'y

active netals includ bdenum nickel, vanadi um.. c | 1. n n, zinc,

pl ati num and pal | adi(unsierras gt @tgm%oiﬁua%aﬁ‘vgﬁa@ﬁf?’%?’.%ﬁﬁfaﬁ%rgi*pﬁci ally

preferred as the activesfBid s, DW. tdhah] Ald,momaedss0OmMmonl y used. 15 The
"'si ze", when used herein, refers to an effective

phrase "intermnedi ate pore size",
pore aperture in the range of fromabout 4.0 to about 7.1 Angstrom (as
measured al ong both the short or |ong axis) when the porous inorganic oxide
isin the calcined form Ml ecular sieves having pore apertures in this
range tend to have uni que nol ecul ar sieving characteristics. Unlike small
pore 20 zeolites such as erionite and chabazite, they will allow

hydr ocar bons havi ng some branching into the nol ecul ar sieve void spaces.
Unli ke | arger pore zeolites such as faujasﬁres and nordenites, they are
able to differentiate between n-al kanes and slightly branched al kenes, and
| ar ger al kanes having, for exanple, quaternary carbon atons. See U. S.

Pat ent No. 5,413,695. The 25 term "SAPO" refers co a silicoal um nophosphate
nol ecul ar sieve such as described in U S. Patent Nos. 4,440,871 and
5,208,005. In preparing those catal ysts containing a non-zeolitic nol ecul ar
si eve and having a hydrogenati on conmponent, it is usually preferred that
the netal be 30 deposited on the catal yst using a non-aqueous net hod.
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I n conventional refining, solvent dewaxing is used to renove small anounts
of any remai ni ng waxy nol ecules fromthe |ubricating base oil after

hydr oi sonmeri zation In the present invention, solvent dewaxing nmay
optionally 15 be used to enhance the pour point depressing properties of
the isonerized wax. In this instance, the waxy fraction recovered fromthe
sol vent dewaxing step is generally nore effective in |owering pour point
than the oily fraction. Solvent dewaxing is done by dissolving the

i sonmerized waxy botE@impRes: sl ack max in a solvent, such as nethyl ethyl

ket one, methyl iso- buty? ket one, t ol U S. Patent Nos.
4, 477,333; 3,773, 658faN&ahd 3, 775, a(%f" ggﬁﬁéﬁﬁﬁgund that lubricating

base oil bl ends pre &b accor di ‘{h process of the invention are -
conpatible with con thdnal pour po?n Lgepr essants. Therefore, additives

i ntended to S urther 1“?&3*1“36ve pour ognt may 25 be added to the lubricating
base oil blends of fhaein M\/entl on prepare finished lubricants. Cenerally
pour poi nt depressaH‘t’f%m\?\il‘fFt yconpr Os% bet ween about 0.1 to about 1 weight
percent of the fini EFEY! | ubricant The foll owi ng exanpl es are intended
toillustrate the i AdSEENMOAEBYE al% not to 30 be construed as a limitation
on the scop& of the invention. EXAMPLES Exanple 1 5 Bright stock was

prepared from Daqi n crude by h Oi sone zation f ) poi nt
depr essi ng baset)oi | aé?fdlt%r%‘%% %raﬂ?rboccr”&a{é% %f Eh@nt%ag):bﬁg bri ght
stock were as follo Slti&@@n@dmcgarmg ﬁmsﬂegma{ mﬂe@x@rcmjnsﬁermai @Y scosi ty

i ndex (VI)138 Pour \gﬁ nt-1

W . % ST/ 5897/ 960 151:@rb3>0§8§781'0@53§d & n% CB g“P%iE’%@ﬁ?’E@f%%ﬂ igss

Exanpl e 2 Y@r ying %%Pdé%%epﬁmteb@elafmgm;mts:)cﬁ'(ordmﬂm:qthfechsemfEﬁarrpl e 1 were
bl ended with a isonerized petrohﬁum d%h%‘v d hase 8tlLe aﬁ%@@.\?}g@&[}p

fol | owi ng 5i nspecti @«,@eihyvprge@b Free WARESERY At 1 sCosity

| ndex (VI) 10 Pour ﬁ i s PhdtdsatR@e Bositidd, et intamsitSTASdivdL80y 5@ 1&SFE/ 90
95/EP 39.8 ¢St 6. d%;r?g%’xe%roeguéncy o?branch occurrence calcutation. If the 4-methyl

branch fraction is calculated and tabulated, its contribution to the

20 4+methyls must be subtracted to avoid double counting.

5) Calculate the average carbon number. The average carbon number
may be determined with sufficient accuracy for lubricant materiais by
dividing the molecular weight of the sampie by 14 {the formula weight |

25 of CHy).

8) The number of branches per molecule is the sum of the branches

found in step 4.

30 7) The number of alkyl branches per 100 carbon atoms is calculated from
the number of branches per molecule (step 8) imes 100/average

carbon number.

Measurements can be performed using any Fourier Transform NMR
35 spectrometer. Preferably, the measurements are performed using a

spectrometer having a magnet of 7.07 or greater. In all cases, after

.0



F/ W.%687/721 741/ 795 836 879/936 963/1024 The various |ubricating
base oil blends and their relevant properties are 20 shown in Table 1,
below. Table 1 Blend # 1 2 3 4 W %of Bright Stock 0.5 1.0 3.0 10.0 Pour

Point, C-13 -12 -14 -23 Vis (c) 100C, cSt. 6.393 6.440 6.614 7.243 Vis ¢
40C, cSt. 40.24 40.53 42.1 47.00 VI 108 109 110

verification by Mass Spectrometry, UV or an NMR survey that aromatic
~ carbons were absent, the spectral width was limited to the saturated carbon

region, about 0-80 ppm vs. TMS (tetramethylsilane). Solutions of

15-25 percent by weight in chloroform-d1 were excited by 45 degraes pulses
5 followed by a 0.8 second acquisition time. in order to minimize non-uniform

intensity data, the proton decoupler was gated off during a 10 second delay

prior fo the excitation pulse and on during acquisition. Total experiment times

ranged from 11-80 minutes. The DEPT and APT sequences were carried out

according to literature descriptions with minor deviations described in the

10 Varian or Bruker operating manuals.

DEPT is Distortionless Enhancement by Polarization Transfer. DEPT does not
show quaternaries. The DEPT 45 sequence gives a signal all carbons bonded
to protons. DEPT 90 shows CH carbons only. DEPT 135 shows CH and CHa

15 up and CHz 180 degrees out of phase (down). APT is Attached Profon Test. It
allows all carbons to be seen, but if CH and CHs are up, then quaternaries
and CH; are down. The sequences are useful in that every branch methyl
should have a corresponding CH. And the methyls are clearly identified by
chemical shift and phase. Both are described in the references cited. The

20  branching properties of each sample were determined by C-13 NMR using the
assumption in the calculations that the entire sample was iso-paraffinic.
Corrections were not made for n-paraffins or naphthenes, which may have
been present in the oil samples in varying amounts. The naphthenes content
may be measured using Field lonization Mass Spectroscopy (FIMS).

25
FIMS analysls was conducted by placing a small amount (about 0.1 mg.} of
the base oil to be tested in a glass capillary tube. The capillary tube was
placed at the tip of a solids probe for a mass spectrometer, and the probe was
heated from about 50 degrees C to 600 degrees C at 100 degrees C per

30 minute in a mass spacirometer operating at about 10-6 torr. The mass
spectromer used was a Micromass Time-of-Flight mass spectrometer. The
emitter was a Carbotec Sum emitter designed for Fi operation. A constant flow
of pentaflourochlorobenzene, used as lock mass, was delivered into the mass

10 -



114 25 1t wll be noted that the pour point was significantly | owered when
10 wei ght percent of the bright stock was present in the blend (Bl end #4).
In addition, the VI was raised for those blends containing 1, 3, and 10

wei ght percent bright stock (Blend ifs 2, 3, and 4, respectively). W.
Exanpl e 3 The bright stock described in Exarrpl e 1 was blended with a second
| sonerized petrol eumderived base oil displaying the follow ng inspections:
5 Viscosity at 40Cl7.66 cSt Viscosity at 100004.017 cSt Viscosity |ndex

(V1) 128 Pour Point-20 C 10Si nul at e ti [ 712
10/ 30724/ 758 50FRFCHANTYSHDP 47D 4 DE%@Q%? géFﬁé:%\FSarl gh(s I é ricating base
oi | bl ends and tihgishydrebesmndd Proeped, tsivels that eeighoparcen wealgienZiirebil ow. 20

Table 2 Blend # 6 78 W %of Sri ht Stock 0.5 1.0 3.0 10.0 Pour Poi nt,
DC 22 -22 27 33 fgmareg@seent st . |

5  Since petroleum derived hydrocarbons as well as synthetic hydrocarbens
comprise a mixture of varying molecular weights having a wide boiling range,
this disclosure will refer to the 10 percent point and the 90 percent point of the
raspective boiling ranges. The 10 percent point refers 1o that temperature at
which 10 weight percent of the hydrocarbons present within that cut will

10 vaporize at atmospheric pressure. Similarly, the 90 percent point refers to the
temperature at which 90 weight percent of the hydrocarbons present will
vaporize at atmospheric pressure. In this disclosure when referring to boiling
range distribution, the boiling range between the 10 percent and 90 percent
boiling points is what is being refarred to. For samples having a boiling range

15  above 1000 degrees F, the boiling range distributions in this disclosure were
measured using the standard analytical method D -6352 or its equivalent. For
samples having a boiling range below 1000 degrees F, the boiling range
distributions in this disclosure were measured using the standard analytical
method D -2887 or its equivalent. It will be noted that only the 10 percent point

20 is used when referring to the pour point depressing base oil blending
component, since it is generally derived. from a bottoms fraction which makes

the 90 percent point or upper boiling imit irrelevant.

THE POUR POINT DEPRESSING
25 BASE OIL BLENDING COMPONENT

The pour point depressing base oil blending component, as already noied

above, is not a conventional pour point depressing additive. Rather it is a high

boiling waxy fraction of a petroleum- derived base ofl which has been partiallty
30 isometized to a pour point of between about -20 degrees C and about

20 degrees C, usually between about -10 degrees C and about 20 degrees C.

One skilled in the art will recognize that the greater the degree of conversion,

the higher the yield loss. Therefore, in isomerizing the pour point depressing

-11-



4.051 4.084 4.220 4.723 Vis (c) 40C, cSt. 17.97 18.19 19 22.10 VI 127 127
129 134 As in Exanple 2 above, the bright stock had a significant
ef fect on pour point 25and VI at the 3.0 weight percent |level. Exanple 4
The bright stock described in Exanple 1 was bl ended with an isonerized

Fi scher-Tropsch derived base oil displaying the follow ng inspections: 5
Viscosity at 40 Cl7.22 cSt Viscosity at 100004. 104 cSt Viscosity | ndex
(V1) 145 Pour Point-20 C 10Sinulated Distillation, F/ W.% ST/ 5643/ 729

10730741/ 770 5089&59@]@9&%@@Mo&%§bﬁ%7b&ﬂﬁnﬁﬁ%emidn@b§abélbétirﬁ%ﬁwtér ng base
oil blends and their relevant properties are shown in Table 3, below 20
Table 3 Blend #¥18/d10

The pour point depressing base oil blending component of the invention
5  preferably will have a paraffin content of at least about 30 weight percent,
more preferably at least 40 weight percent, and most preferably at least
50 weight percent. The boiling range of the pour point depressing base oll
blending component should be above about 850 degrees F (510 degrees C).
A boiling range greater than about 1050 degrees F (565 degrees C) is
10  preferred with a boiling range in excess of 1150 degrees F (620 degrees €)

being especially preferred.

It has been found that when the pour point depressing base oil blending
component is used to reduce the pour point, the pour point of the [ubricating

15 base oil blend wiil be below the pour point of both the pour point depressing
base cil blending component and the distillate base oil. Therefore, it is usually
not necessary to reduce the pour point of the pour point depressing base oi!
blending component to the target pour point of the lubricating base oil blend.
Accordingly, the actual degree of isomerization need not be as high as might

20  otherwise be expected, and the isomerization reactor may be operated ata
lower severity with less cracking arid less vield loss. It has been found that the
pour point depressing base oil blending component should not be over
isomerized cor its ability to act as a pour point depressing base oil blending
component will be compromised. in general the average degree of branching

25  in the molecules of the pour point depressing base oil blending component
should be at least 5 alkyl-branches per 100 carbon atoms. Preferably, the
number of branches will fall within the range of from about 6 to about 8 alkyl-
branches per 100 carbon atoms.

30 it has also been found that by solvent dewaxing the isomerized material, the
effectiveness of the pour poini depressing base oil blending component may
be enhanced. The waxy product separated during solvent dewaxing has been
found to display improved pour point depressing properiies. The oily product

-192 -



11 W %of Bright Stock 3.0 6.0 9.0 Pour Point, C-24 -28 -28 Vis ft, 100C,
cSt. 4296 4.498 4,709 Vis @40C, cSt, 18.32 19.54 20.75 VI 147 149 153
This Exanple illustrates that the bright stock effectively |owered the pour
point 25 and raised the VI of the Fischer-Tropsch derived base oil at the
3.0 weight percent level. Exanple 5 The bright stock described in

Exanpl e 1 was bl ended with a second isonerized Fischer-Tropsch derived base
oi | displaying the follow ng 5inspections: Viscosity at 40 C31.59 cSt

Viscosity at 100C6. 29 ) 14C
Sl at et O st i ERIoReE ey SRl B Vi AR s o

1570/ 90943/ 982 B&NHERYESAIDOPlopsrties iTlkes eidtiveiandis Wext PR§UBase oil bl ends
and their relevant properties are 20 shown in Table 4, bel ow.

The pour point depressing base ol blending component is usually prepared
5 from the bottomns fraction recovered from the bottom of the vacuum fower of a

refining operation handling a waxy petroleum crude. As aiready noted above,
the higher boiling bottom fractions generally will dispiay the best pour point
depressing activity with the cut boiling betweén about 1150 degrees F (about
820 degrees C) and about 1350 degrees F (about 735 degrees C) showing

10  the greatest activity. Particularly preferred for preparing the pour point
depressing base oil blending component is bright stack containing a high wax
content. Bright stock derived from Daging crude has been found to be
especially suitable for use as the pour point depressing base oil blending
component of the present invention.

15 _ _

THE ISOMERIZED DISTILLATE BASE Ol

The separation of synthetic or petroleum derived crudes into various fractions
having characteristic boiling ranges is geheraﬂy accomplished by either

20 atmospheric or vacuum distillation or by a combination of atmospheric and
vacuum distillation. As used in this disclosure, the term “distillate fraction” or
“distillate” refers to a side stream product recovered either from an
atmospheric fractionation column or from a vacuum column as opposed to the
“hottoms” which represents the residual higher boiling fraction recovered from

25  the bottom of the column. Atmospheric distillation is typically used tc; separate
the lighter distillate fractions, such as naphtha and middie distiliaies, from a
bottoms fraction having an initial boiling point above about 700 degrees F to
about 750 degrees F (about 370 degrees C fo about 400 degrees C). At
higher temperatures thermal cracking of the hydrocarbons may take place

30 leading to fouling of the equipment and to lowsr yields of the heavier cuts.
Vacuum distillation is typically used to separate the higher bolling material,
such as the distiliate base oil fractions which are used in carrying out the
present invention. Thus the distillate base oil and the bottoms product from

.13 -



Table 4 Blend # 12 13 14 15 W %of Bright Stock 0.5 1.0.3.0 10.0 Pour
Point, C-14 -13 -16 -23 Vie (', 100C, cSt. 6,332 6.353 6.513 7.048 Vie ft
40C 31.86 31.93 33.16 36.98 VI 154 155 154 155 25 Note the drop in pour
point at the 3.0 weight percent and 10.0 weight percent |evels. Exanple 6
Daqgi ng bright stock was separated into three cuts having the foll ow ng

boi I i ng ranges:
which the pour point depressing base oi! blending component is prepared are
usually recovered from the vacuum distiliation column, although the invention
is not intended to be limited to any particular mode of separating the

components.

The isomerized distillate base oil fraction used in carrying out the invention
will have a kinematic viscosity at 100 degrees C between about 2.5 ¢St and
about 8 cSt. Preferably, the viscosity will be between about 3 ¢St and about
7 ¢St at 100 degrees C. If the target cloud point for the lubricating base oil

10 blend is 0 degrees C, the cloud point of the isomerized distillate hase oil
preferably should be 0 degrees C or less. The distillate base oil may be either
conventionally derived from the refining of petroleum or the refining of
syncrude recovered from a Fischer-Tropsch synthesis reaction. The
isomerized distillate base oil may be a light neutral base oil or a medium

15 neutral base oil.

Typically the isomerized distillate base oif will have a boiling range having the
10 percent point faliing between about 625 degrees F and about
790 degrees F. The 90 percent point will usually fall between about

20 725degrees F and about 850 degrees F, preferably the 90 percent point will
fall between about 725 degress F and about 900 degrees .

The distillate base oil should be hydroisomerized prior to being blended with
the pour depressing base oil blending component. Surprisingly solvent

25  dewaxing the distillate base oil wers unsuitable for use in blends of the
present invention. Hydroisomerization which is also used in the preparation of
the pour point depressing base ol blending component is explained in greater
detail below.

30 The present invention is particularly advantageous when used with isomerized
distillate base oils having a VI of less than 110, since such base oils are
usually unsuitable for preparing high quality lubricants without the addition of
significant amounts of V! improvers. Due to the VI premium which has been

- 14 -



10 Each of the cuts was analyzed by FIMS to determ ne the par [
| affin content
The results showed a paraffin content for cut #1 of 20.7 vvgi ght percent,

cut #2 of 20.6 weight percent, and cut #3 of 47.1 weight percent. 15

bl ends were prepared using an isonerized

simlar to the one used in Exanple 3 above
results are shown in Table 5 below. Table 5 20 1t3# AB CmL)J EFGH I.

%w "4, wt %W %Mt%BW»HW %w %w %W %W % w

Various |ubricating base oil
petrol eum derived base oil

LMN w %

% Base 00 100.&hserved when using the pour point depressing base oil blending component

[

10

15

20

25

30

of the invention, the Vi of marginal base oils may be significantly improved
without the use of conventional additives. The pour point depressing base oil
blending component of the present invention by increasing the VI, makes it
possible to upgrade Group 1} base olis having a V1 of less than 110 up to
Group Il plus base oils. It Is also possible by using the present invention to

upgrade Group Il plus base oils fo Group li base ofls.

LUBRICATING BASE OIL PRODUCT

A fubricating base oil blend prepared according to the process of the present
invention will have a kinematic viscosity greater than about 3 ¢St at

100 degrees C. Usually the kinematic viscosity at 100 degrees C will not
exceed about 8 cSt. The lubricating base oil blend will also have a pour point
pelow about -9 degrees C and a V! that is usually greater than about 90.
Preferably the kinematic viscosity at 100 degrees C will be between about

3 St and about 7 ¢Si, the pour point will be about -15 degrees C.or less, and
the Vi will be about 100 or higher. Even more preferably the VI will be 110 or
higher. The cloud point of the lubricating base oil preferably will be

0 degrees C or below. The pour point of the lubricating base oil blend will be
at least 3 degrees C lower than the pour point of the lower viscosity '
component of the blend. Preferably, the pour point of the blend will be at least
6 degrees C below the pour point of the isomerized distillate base oil and |
more preferably at lsast 9 degrees C below the pour point of the distillate
base oil. At the same time, the VI of the blend will preferably be raised by at
least three numbers above the V1 of the isomerized distillate base oil. The
properties of the lubricating base oils prepared using the process of the
invention are achieved by b%énd.ing the isomerized distillate base ol with the
minimum amount of the pour point depressing base oil biending component

necessary {0 meet the desired specifications for the product.

in achieving the selected pour points, the pour point deprassing base oil
hiending component usually will not comprise more than about 15 weight
- 15 -
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99.6 94.5 89.6 95.0 90.0 94.6, 89.6
5010050 . 10 0 Dq o #35.0 90.0 94.6 89.6 95.0 90.0 Dg Cut 81

parcent of the base ol biend. Preferably, it will comprise 7 weight percent or
less, and most preferably the pour point depressing base oil blending
component will comprise 3.5 weight percent or less of the biend. The
minimum amount of the pour point depressing base ot blending componeni o
5 meetihe desired specifications for pour point and V! is usually preferred to
avoid raising the cloud point and/or viscosity of the blend to an unacceptable
leval. At the iower levels of addition, the effect on cloud point is generally

negligible.

10 As already noted, when the pour point depressing base oil blending
component is blended with the isomerized distillate base oil, a VI premium is
observed. The term “V1 premium” refers to a Vi boost in which the V| of the
blend is significantly higher than wouid have been expected from a mere
sroportional averaging of the VI's for the two fractions. The improvement in VI

15 reéu%ﬁng from the practice of the present invention makes it possibie to
produce a Group lll base ofl, i.6., a base oil having a Vi greater than 120, from
a Group |l plus base oil, i.e., a base oil having a Vi between 110 and 120. A
Group 1i plus base cil may also be prepared from a Group 1i base oil having a
V1 below about 110.

20 '

 Afurther ad\)an’éage of the process of the present invention is that the volatility
of the lubricating base oil blend may be lowered relative to that of the
isomerized distillate base oil fraction. The pour point depressing base oil
blending component is characterized by a very low Noack volatility.

25  Consequently, depending upon how much of the pour point depressing base
oil blending component is blended with the isomerized distiliate base ofl, the
\ubricating base oil blend may have a lower Noack voiatiiity than the

isometized distillate base ail fraction alone.

30  Lubricating base oil biends prepared according fo the process of the present
invention display a distinctive boiling range profile. Therefore, the lubricating
base oil blend comprising the isomerized distiliate base oil and the pour point
depressing base oil blending component may be described as a lubricating

~18 -



5.0 10.0 5.0 10.0 Dg Cut 83 5.0 10.0 5.0 10.0 Vi soptex 1-301*
0.40 0.40 0.40 0.40 0.40 0.40 0.40

hase oil blend having a kinematic viscosity at 100 degrees C above about
3 ¢St and further containing a high boliing fraction having a boiling range
above about 950 degrees C and a low boiling fraction having a boiling range
below about 950 degress C, wherein when the high boiling fraction is distilled
5 out the low boiling fraction has a higher pour point than the entire lubricating
base oil blend. Generally, the high boiling fraction will have a paraffin content
of at least about 30 weight percent. The low boiling fraction corresponds to
the isomerized distillate base oil, and the high boiling fractioh corresponds to
the pour point depressing base oil blending component.
10
Lubricating base oil blends of the invention may be identified by using
simulated distillation to determine the 950 degrees F weight percent point. For
instance, if the blend is 85 weight percent below 850 degrees F, one would
distill off, by conventional distillation methods well known to those skilied in
15  the art, 85 weight percent of the blend to geta 950 degrees F cutpoint.

HYDROISOMERIZATION

Hydroisomerization, or for the purposes of this disclosure simply

20 “isomerization’, is intended to improve the cold flow properties of the base oils
used to prebare the pour point depressing base oil blending component and
the distillate base oil by the selective addition of branching into the molecular
structure. In the present invention, it is essential that the waxy bottoms or
slack wax be isomerized at some point during its processing in order io make

25 it suitable for use as a pour point depressing base oil blending companent.
Likewise the distillate base oll must be isomerized prior to being blended with
the pour point depressing base ol blending component.

Isomerization ideally will achieve high conversion levels of the wax fo
30  non-waxy iso-paraffins while at the same time minimizing the conversion by
cracking. Since wax conversion can be complete, or at least very high, this
process typically does not need to be combined with additional dewaxing
processes to produce a high boiling product with an acceptable pour point. In
17 -



Total wt. % 100.0 10.0.0 100.0 100.0 100.0 100.0 106.0 100.0
: : : . . .0 100.
10888 1;0(2)90 100. 0 100.0 Test Vis. (c) 100 C CSt0 91 é(]).g °

preparing the pour point depressing blending component of the present
invention, generally, the wax is partially isomerized to a pour point between
about -10 degrees C and about 20 degrees C. Isomerization operations
suitable for use with the present invention typically use a catalyst comprising
5 an acidic component and may optionally contain an active metal compenent
having hydrogenation activity. The acidic component of the catalyst preferably
includes an intermediate pore SAPO, such as SAPO-11, SAPO-31, and
SAPO-41, with SAPO-11 being particularly preferred. intermediate pore
zeolfes, such as ZSM-22, ZSM-23, 88Z-32, ZSM-35, and ZSM-48, also may
10  be used in carrying out the isomerization. Typical active metals include
molybdenum, nickel, vanadium, cobalt, tungsten, zinc, platinum, and
palladium. The metals platinum and palladium are especially preferred as the

active metals, with platinum most commonly used.

15  The phrase “intermediate pore size”, when used herein, refers to an effective
pore aperture in the range of from about 4.0 to about 7.1 Angstrom (as
measured along both the short or long axis} when the porous inorganic oxide
is in the calcined form. Molecular sieves having pore apertures in this range
tend to have unique molecular sieving characteristics. Uniike small pore

20  zeolites such as erionite and chabazite, they will aliow hydrocarbons having

| some bfanching into the molecular sieve void spaces. Unlike larger pore
veolites such as faujasites and mordenites, they are able to differentiate
between n-alkanes and slightly branched alkenes, and larger alkanes having,
for example, quaternary carbon atoms. See U.S. Patent No. 5,413,695. The

25  ierm “SAPO" refers to a silicoa!uminophosphate molecular sieve such as
described in U.S. Patent Nos. 4,440,871 and 5,208,005.

in preparing those catalysts containing a non-zeolitic molecular sieve and
having a hydrogenation component, it is usually preferred that the metal be
30 deposited on the catalyst using a non-agueous method. Non-zeolitic
molecular sieves inciude fefrahedrally-coordinated [AlO2] and [PO2] oxide
units which may optionaﬂy include silica. See U.S, Patent No. 5,514,362,
Catalysts containing non-zeclitic molecular sieves, particularly catalysts
-18 -



4.399 4.217 4.452 4.399 4.763 4.327 4.592 4.549 5.114 4.478 5. 043 VI
127 130 132 127 130 132 138 129 1361135 145 132 144 PP C' -20 -43 -42
-20 -20 -391-40 -25 -311-38 -43 -35

10

15

20

25

30

containing SAPO's, on which the metal has been deposited using a
non-aqueous method have shown greater selectivity and activity than those
catalysts which have used an aqueous method to deposit the active metal.
The non-aqueous deposition of active metals on non-zeolitic molecular sieves
is taught in U.S. Patent No. 5,939,349, In general, the process involves
dissolving a compound of the active metal in a non-aqueous, non-reactive
solvent and depositing it on the molecular sigve by ion exchange or

impregnation.

SOLVENT DEWAXING

In conventional refining, solvent dewaxing is used to remove small amounts of
any remaining waxy molecules from the lubricating base oil after
hydreisomerization. In the present invention, solvent dewaxing may optionally
be used io enhance the pour point depressing properties of the isomerized
wax. in this instance, the waxy fraction recovered from the solvent dewaxing
step is generally more effective in lowering pour point than the oily fraction.
Solvent dewaxing is done by dissolving the isomerized waxy bottoms or slack
wax in a solvent, such as methyi ethyl ketone, methyl iso-butyl ketene, or
toluene. See UU.S. Patent Nos. 4,477,333; 3,773,650; and 3,775,288,

It has been found that lubricating base oil blends prepared according to the
process of the invention are compatible with conventional pour point
depressants. Therefore, additives intended to further improve pour point may
be added to the lubricating base oil blends of the invention to prepare finished
lubricants. Generally pour point depressants will comprise between about 0.1
to about 1 weight percent of the finished lubricant.

The following examples are intended fo illustrate the invention but are not to
be construad as a limitation on the scope of the invention.

-19 -

128

-42



33 'Pour Point Depressan 'Tour Point 25 Note that while Daqging cut #2 was
effective in lowering the pour point and raising the VI of the base oil,
Daqgi ng cut #3 was the nost effective. Exanple 7 Using three cuts of Daqing
bright stock as in Exanple 6 above, various |lubricating base oil blends
were prepared using an isonerized petroleum 5 derived base oil simlar to
the one used in Exanple 2 above. The results are shown in Table 6 bel ow,
Table 6 IOQU A 51 d D El El GL HL 11 J1 H LI ML NI w % ort V. et %
w %vitt %wl%ed ettt %w %W Y%EAMIES

Example 1

5 Bright stock was prepared from Daqing crude by hydroisomerization for use
as a pour point depressing base oil biending component. The properties of the

Daging bright stock were as follows:

Kinematic viscosity at 100°C 21.5cSt

10 Viscosity index (Vi) 138
Pour point -18°C
Cloud point 15°C
Simulated Distillation, °F/ Wt.%

STI5 897/960

15 10/30 989/1055

50 1108
70/90 1167/1253
95/EP 1291/1338
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w %w %w %Base G| 100.0 99.6 94.6 89.6 95.0 9
- : - : . 0.0 94.
94.6 89.6 95.0 90.0 Do Cut #1 5.0 10.0 5.0 10,0 6D9890' 6|t 92'20 90.0

Example 2

Varying amounts of the bright stock described in Example 1 were blended
with a isomerized petroleurn-derived base ol displaying the following

5 inspections:

Viscosity at 40°C 39.8 ¢St
Viscosity at 100° C 6.35 cSt
Viscosity index (V1) 108
10  Pour Point -14° C
Simulated Distiliation, °F/ Wt.%
ST/5 687/721
10/30 7411795
: 50 836
15 70/80 8758/836

95/eP 963/1024

The various lubricating base oil blends and their relevant properties are

20 shown in Table 1, below.

Table 1
[Blend # 1 2 3 4
Wi % of Bright Stock | 0.5 1.0 3.0 10.0
Pour Point, °C -13 -2 -14 23
Vis @ 100°C, 6SL £6.303 | 65440 | 6.614 | 7.243
Vis @ 40°C, cSi, AD24 140531 421 147.00
Vi 108 108 110 114

25 ltwill be noted that the pour point was significantly lowered when 10 weight
percent of the bright stock was present in the blend (Blend #4). In addition,
the VI was raised for those blends containing 1, 3, and 10 weaight percent
bright stock (Blend #'s 2, 3, and 4, respectively).
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Example 3

The bright stock described in Example 1 was blended with a second

isomerized petroleum-derived base oil dispiaying the following inspections:

5
Viscosity at 40° C 17.66 cSt
Viscosity at 100° C 4.017 ¢St
Viscosity Index (V1) 128
Pour Point -20°C
10  Sirmulated Distillation, °F/ Wt.%
‘ ST/6 683/712
10/30 724/758
50 787
70/90 820/870
15 95/EP 893/953
The various lubricating base oil blends and their relevant properties are
shown in Table 2, below.
20
Table 2
Bend#___ 5T 6 | 7 | 8
Wt % of Bright Stock | 0.5 1.0 3.0 10.0
Pour Paint, °C -22 22 =27 -33
Vis @ 100°C, ¢5L 4051 | 4.084 | 4.220 | 4723
Vis @ 40°C, cSt. 1 17.97 11819 | 19 12210
Vi 127 | 127 | 128 | 134

As in Example 2 above, the bright stock had a significant effect on pour point
25  and VI at the 3.0 weight percent level.
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0.40 0.40 0.40 0.40 Total wt. To 100.0 100.0 100
- - . .0 100.
1000 100.0 100.0100.0 100.0 100.0 100.0 100.0 Test -0 roor 0 H0-0

Exampile 4

The bright stock described in Example 1 was blended with an isomerized

Fischer-Tropsch derived base oil displaying the following inspections:

5
Viscosity at 40° C 17.22 ¢St
Viscosity at 100° C 4.104 cSt
Viscosity Index (V1) 145
Pour Point -20°C
10  Simulated Distillation, °F/ Wt.%
ST/5 643/728
10/30 741/770
50 801
70/90 838/888
15 85/EP 807/949
The various lubricating base oil biends and their relevant properiies are
shown in Table 3, below.
20
Table 3
Blend # 9 10 14 ]
Wit % of Bright Stock | 3.0 6.0 9.0
Pour Point, °C -24 -28 -28
Vis @ 100°C, cSt. | 4296 | 4.498 | 4.709
Vis @ 40°C, ¢St 18.32 | 19.54 | 20.75
Vi | 147 | 149 | 153

This Example illustrates that the bright stock effectively lowered the pour point
95  and raised the VI of the Fischer-Tropsch derived base ol at the 3.0 weight

percent level.

.23 -



Vie. @100 C, ca. 6.457 6.555 6.784 6.997 6.669 6.895 6.959 7.337 6.856

7.278 7.232 7.939 7.122 7.835 VI 104 106 109 111 107 110 110 1
111 116 110 114 PP C* 1-12 -40 -37 -40 -14 1108

Example 5
The bright stock described in Exarple 1 was blended with a second

isomerized Fischer-Tropsch derived base oil displaying the following

5 inspections:

Viscosity at 40° C 31.59 ¢St
Viscosity at 100° C 6.295 ¢St
. Viscosity Index (V) ~ 154
10  Pour Point A4°C
Simulated Distillation, °F/ Wt.%
sT/5 803/827
10/30 841/881
50 912
15 70/90 943/982
95/EP 0086/1031

The various lubricating base oit blends and their relevant propetties are
20 shown in Table 4, below.

Table 4
Blend # 12 13 14 15
Wt % of Bright Stock | 0.5 1.0 3.0 10.0
Pour Point, °C -14 -13 -18 -23
Vis @ 100°C, oSt. £.332 | 8.353 | 6.513 | 7.048
Vis @ 40°C 31.86 | 31.93 | 33.16 | 36.08
Vi 1654 | 155 | 154 | 156

25  Note the drop in pour point at the 3.0 weight percent and 10.0 weight percent

levels.
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-13 49 -40 -16 -16 -43 -39 -24 -32 The results in Table 6 confirmthe
conclusions in Exanple 6, above. Daqing bright stock cut #2 was effective

i n depressing the pour point of the blend and raising the VI. Daqing bright
stock cut #3 was the nost effective. Exanple 8 The pour point depressing
ability of the Daqging bright stock of Exanple 1 was conpared to a

petrol eum deri ved sol vent dewaxed bright stock (Citgo 5 150 BS) which had
the followi ng inspections: Kinematic viscosity at 100 C30.6 cSt Viscosity

i ndex (VI)94 Pour point The Pagi ng BSgagdnidwe Ctgo 150 BS were each

bl ended separately with a isonerized 100 Rleutral base oil (Chevron 100R).
The properties of the various blends is shown in Table 7 below. Table 7

| D# A2 B2 C2 OZDE{%ng %g%’t\Q‘%o%?(%s%%H\grat%%tg(%ﬁ@@@utghlaviﬂ@@weg@[l@mﬁ@b&iir%. 0

ranges:
5
Daging BS Cut # 1 950° F- 1050° F 28.5 wi.%
Daging BS Cut# 2 1050° F- 1150° F 36.0 wt.:/g
Daqing BS Cut #3 1150° F plus 35.5 wt.%
10

Each of the cuts was analyzed by FIMS to determine the paraffin content. The
results showed a paraffin content for cut #1 of 20.7 weight percent, cut #2 of
20.8 weight parcent, and cut #3 of 47.1 weight percent.

15  Various lubricating base ofl blends were prepared using an isomerized
petroleum-derived base oil similar to the one used in Example 3 above. The

results are shown in Table 5 below.

Table 5
20

L M N
L B c B E | F ) H i J [ \
el \nrtA% o U, | W% | wioh T wi% | wi% ] wii | wil Wi% 3 wive | wt% | wi%h | wi%

Base Gii | 1000 | 996 | 848 80.8 95.0 | 90.0 94.6 856 95.0 80.¢ 94.8 B9.6 850 0.0

T Gt "1 &0 | 160 : B0 |.100

?:; Cut 5o | 108 | &4 | 100

fﬁ;cm : BG | 100 1 B0 | 10.0
#3

Visoplex 040 | 046G | DAD 040 | 040 040 | 040

L .
?i':t:llm. 3000 | 1000 | 100.6 | 100.0 | 100.C | 100.0 | 100.0 T00.0 | 100.0 | 100.0 | 1000 | 1000 | 1000 |} 1000
%
Test

Vis. @ 4.017 | 4.08% 425 | 4309 | 4217 | 4482 | 4389 1763 | 4527 | 4,802 | 4.548 | 5.114 | 4478 | 5.043
100° C,
oSt

129 136 135 145 132 144
Vi 128 127 130 132 127 130 132 128 1
PR “C -20 43 42 42 20 =20 -39 -40 -25 «31 ~38 43 35 33
“Pour Point Depressant
=Paur Foinl

25  Note that while Daging cut #2 was effective in lowering the pour point and
raising the VI of the base oil, Daging cut #3 was the most effective.
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90.0 Gitqo 150 BS 5.0 10.0 Daging BS 5.0 10.0 Total wt. 100 100 100

100 100 Test Vis. p, 400 c, cSt 20.55 22.63 25.6
100 C, cSt. 4.137 4.448 4.833 4.458 4.865 22.51 25.35 Vis. ft,

Example 7

Using three cuts of Daging bright siock as in Example 6 above, various
lubricating base oil blends were prepared using an isomerized petroleum-
5 derived base oil similar to the one used in Example 2 above. The resuits are

shown in Table 6 below.

Table 6
(o Al 21 C1 21 El F1 &1 ] H1 11 Ji K1 L1 M1 N1
wi%h | wt% | wt% wi% wt % wit% | wt% | wi%  wi% wi % wt% | wt% 1 wi%%h | wti
Base Oil | 1000 | 98.6 94.6 88.8 86.0 0.0 94.8 89.6 85.0 90.0 94.8 89,6 85.0 80.0
Dy Cut 56 10.0 54 0.0
i}
By Cut 5.0 10.0 5.0 10,0
#2
Dg Cut 54 10.0 5.0 10.0
#3
Visoplex 0.40 6.40 0.40 0.40 0.40 0.40 0,40
1301
Totat wt | 1000 | 100.0 | 160.0 | 100.0 | 1000 100.0 ] 100.0 | 100.G | 100.0 | 100.8 | 100.0 } 10D.0 | 0G0 100.0
%
Test .
\f‘!sc.Fo @ 6.457 | 6505 | 6.784 | 6897 | 6.868 5.805 | B.050 | 7287 | 6858 | 7.278 | 7.232 | 7.835 | 7122 7835
100° C,
cSt, .
Vi 164 1G5 108 111 107 110 110 113 108 111 i1 118 110 114
PP °C -12 40 -37 A0 -14 -13 -38 48 -16 -18 43 -39 ~24 -32
1 O Loy Peint Depressant
*2our Point

The results in Table 6 confirm the conclusions in Example 6, above. Daging
bright stock cut #2 was effective in depressing the pour point of the blend and
raising the V1. Daging bright stock cut #3 was the most effective.
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VI 101 107 110 109 115 PP C' -13 -10 -11 -13 -16 'Pour Point The sol vent
dewaxed bright stock was not effective in |lowering the pour point of the
100 neutral base oil, although the viscosity and the VI both increased (See
|D#'s B2 and C2). The isonerized Daqing bright stock significantly |owered
t he pour point at the 10 weight percent (ID# E2). Exanple 9 Daging bright
stock of Exanple 1 was blended with a solvent dewaxed 100 Neutral base oi
(ExxonMobi | AC 100). The results are shown in Table 8 5 below. Table 8 | D#

A3 B3 C3 W %wt %w %Base Ol 100595-319. 0 Daqging BS 5.0 10.0 Total

The pour point depressing ability of the Daging bright stock of Example 1 was
compared 1o a petroleum-derived solvent dewaxed bright stock (Ciigo

5 150 BS) which had the following inspections:

Kinematic viscosity at 100° C 30.6 ¢St

Viscosity index (V) 94
Pour point ~13°C
10 _
The Daging BS and the Citgo 150 BS were each blended separately with a
isomerized 100 Neutral base cil (Chevron 100R). The propetties of the
various blends is shown in Table 7 below.
15 '
Table 7
ID# A2 B2 | C2 [ D2 | E2
wt% | wi% |[wi% | wi% | wt%
Base Oil 100 | 95.0 [ 90.0 | 95.0 | 90.0
Cltgo 150 BS 50 | 10.0
Daging BS 5.0 | 10.0
Total wt. 100 | 100 | 100 | 100 | 100
Test
Vis. @ 40° C,cSt | 20.55 | 22.63 | 25.65 | 22.51 | 25.35
Vis. @ 100°C, cSt. | 4.137 | 4.448 | 4.833 | 4458 | 4.865
Vi 101 | 107 | 110 | 109 | 115
PP "C* 13 | -0 | 11 | 18 | -18
*Bour Point
20

The solvent dewaxed bright stock was not effective in lowering the pour point
of the 100 neutral base oil, aithough the viscosity and the VI both increased
(See ID#s B2 and C2). The isomerized Daging bright stock significantly
lowered the pour point at the 10 weight percent (ID¥ E2).
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100 100 100 Test vs. @40. c, cSt 20.24 22.95 26.14 Vis. @100 C, cSt.
4.046 4A 4.801 VI 95 100 103 PP C'" -19 -18 -19 *Pour Point 10 It should be
noted that there was no appreciabl e change in pour point when the Daqi ng
bright stock was bl ended with a sol vent dewaxed base oil. These results may
be conpared to the blend identified as ID# E2 in Table 7 where the sane
Dagi ng bright stock reduced the pour point of the isonerized base 150il.
1. A pour point depressing base oil blending conponent suitable for |owering
the pour point of a base oil which cobpmEe® an i sonerized petrol eum
derived bottons product having an average nol ecul ar wei ght of at |east 600
and an average degree of branching in the nol ecul es between 5 and 8

5al kyl - br anchesy g;&Q@tgﬁeb@maahgmslwa?bbnﬁaﬂwﬂpeﬁnWEdébNé@§¢ng base oi

bl endi ng conponent of ¢l ai m. 1 _havjhg. I I [ at t 700.
The pour point'ﬁ@ﬁ#ﬁ%@iWﬁ%ﬁﬂi@mﬁﬁkgﬁ¥gﬁgﬁﬁg%§8ﬁ%%ﬁ§ﬁ%9%‘9% gﬂﬁ%%ﬁﬁaving a
mol ecul ar wet ghtq;@f at | east 800. The pour point depressing base oil

bl endi ng conponent of claim 1 having an average degree of branching in the
mol ecul es between 6 and 8 al kyl - branches per 100 carbon atoms. The pour
poi nt depressing base oil blending congahler®t of claim 21 having a pour point
failing between -20 degrees qEgnd—zemdegFggsTegym—Eg"

wt% | wi% | wi%

Base Oif 100 85,0 | 80.0
Daging BS 5.0 10.0
Total wi. 100 100 100
Test

Vis. @ 40°C, oSt | 2024 | 22.85 | 26.14

Vis. @ 100°C, cSt. | 4.046 | 4.4 4.801
Vi a5 100 103

PR eCr -19 -18 -19
*Pour Point

b it should be noted that there was no appreciable change in pour point when
the Daging bright stock was blended with a solvent dewaxed base oil. These
results may be compared fo the blend identified as [D# £2 in Table 7 where
the same Daging bright stock reduced the pour point of the isomerized base

15 oil
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The pour point depressing base oil bl ending conponent of claim5 having a
pour point falling between -10 degrees C and 20 degrees C. The pour point

depressi ng base oil bl endi ng conponent of claim1 wherein at |east 80

wei ght percent boils above 1050 degrees F. The pour point depressing base

oi | bl ending conponent of claim7 wherein at |east 90 wei ght percent boils

above 1150; degi g6 doint dBHRESAFbR ol TR dibnpbenisulid R e oper ti es O

Base QO |s neri zed rol eum Product Abstract 5A nethod for
i mprovi ng t he fhetoueeeintr apesp el whisk camp&sqsseékf’é?m%?&d@%@wmate base oi |

having a Ki nen‘aéﬂnféd\ﬂoﬁ&%blédauéttham@ fegeees n%!é&téggfég]hﬁbﬂéﬂeagt5 cSt and

about 8 cSt, the nethod nprising blending with i sonerized distillate
base oil a sufFPQarthan aﬁmﬁd‘?ﬁ’fe@af)fﬁﬁﬁ?mﬁ@l'm cfepredes PRIVBR AT P bl endi ng

conponefit to rgﬂg%aﬁdngsﬁgumo@gp%ha@;mghe 10 resulting base oil blend at
| east 3 degrees bel ow the pour point of the distillate base oil wherein

t he pour point depressing base oil blending conponent is an isonerized

petrol eum gleri vied dé@ﬁ;@oz@tldep%@ﬁh@bﬂédlﬂi W@HdRTg RImpoarhtng cainbohbiing ar ange above
about 1050 degrees R, al so I% ijdjg base oil bl ends prepared according

to the process: MaRgHEHEeIgRLY depressing base oil bl ending
conponent. (No draw ngs)

3. The pour point depressing base oil blending component of claim 2 having a

molecular weight of at least 800.
W0 4 The pour point depressing base oil blending component of claim 1 having
an average degree of branching in the molecules between 6 and 8 alkyl-

branches per 100 carbon atoms.

5. The pour point depressing base oil blending component of claim 1 having
15 a pour point failing between -20 degrees C and 20 degrees C.

6. The pour point depressing base oil blending component of claim 5 having
a pour point falling between -10 degrees C and 20 degrees C.

7. The pour point depressing base oil blending component of claim 1 wherein
af least 80 weight percent boils above 1050 degrees F.

20 8. The pour point depressing base oil blending component of claim 7 wherein
at least 90 weight percent boils above 1150 degrees F.
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