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

| SOVERI ZED PETROLEUM PRODUCT FI ELD OF THE I NVENTION This 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 15Fi ni shed | ubricants used for autonobiles,

‘di esel engines, axles, transm ssi helBwiE @l applications consi st

of two general conponents, a Iﬁ%‘?‘(g:%tsl ﬁg‘gg\gse 0|RJ and additives Lubricating
base oil is the major con<E LUBBIATING PREBERTIERCEHRASE GBS cant s and
contributes significantlykad RenEreass biesodfun brobueirshed | ubricant. In
general, a few lubricating base oils are 20 used to nmanufacture a w de
variety of finished |ubricants by varying the m xtures of individual

| ubricating bgse oils and indi viggtlal ORTdE INWEEIOMNumer ous gover ni ng

organi zations, including Oiginal Equi prment Manufacturers (CEMs), the
Anerican PetroleumlInstitute (APlI), Association 25 des Consructeurs d'

Aut onobi | es ( ACEf)is invdrgiorireliredethto Spedcesyfodewarag therpuaprhtREE B¥SEl s (ASTM) ,

and the Soci ety g\l ANDL|AC.FANALEIS & BpELsaIRRE Sbdiepsint def ine the
specifications f{g’re uba(r?]i cata:ﬁ%t"%eﬁp ase oils gﬁd ?i”%lms)hed Fub.ri ants.

I ncreasi ngly, t heepsgssop bpesel Handing 6pMAqrATOFRETeA (M LAH'$™4% cal 1ing for
products wi t hpexgalolBRtdehioN §redRe TR ivaaitiaT ispies tiressd thinglel sk dit | on
stability, 30and |ow volatility. Currently, only a snmall fraction of the
base oils manuf aBfifted today are able to neet these demandi ng
specifications. Lubricating base oils are base oils having a viscosity of

about 3 cSt or greater at 10%%m§ogﬁﬂgflmmmmbout 4 cSt or greater
at 100 degrees C, a pour poi abou egr ees or less, preferably
about -15 degrees C or less; and a VI (viscosity index) that is usually
about 90 or gfseakRfsnedSi@nRhkN BPAMIMdBIA)diose! grgratseaxes| N gener al |

| ubricating base oils shoul d have .a ck_voal at il t han
current conventi Hﬁ%m’@“j@ﬁpaq% ‘%@S‘@‘(?B%B%P“f o Sg{ér%\{vf% ér{%r-{ép%lgcf@.%%%t%up |1 base
oi | s are defi nedaasrikaing bgseoisul bdtitivesiubirating bage aihis theonger | ess t han 300

ppm saturates equal, L9 X800 BB 8L B3ntribdRd sRinitareloween 80 and 120.
A Goup Il base gﬁﬁk%’%@i‘rﬁg’egﬁ\[/ﬁ%betumgeanSaboutn " 2 ENai s, 10referred to

, 10 and 120 is
in this di scl osupepagesoithelpshed luprigat B’a@@erﬁﬁ'?%‘a"‘@“&”&ﬁt”}gl 2sp Qi | s are
defined as hay NQs@ 15 Wdhtacid Wwibé vabtyedfiradnet Qbdcanksess/atyimgarih:300 ppm
saturates equal tqg 90 rcent .ar.eater.,. - reater than 120. It
woul d be advant aé‘%‘ﬂf@sgﬁ”%@d%ﬁéﬂ‘%gngzboagg%msﬁag[r@fv}ég?p;gd%e%ijp Il base oil
into the Goup Il plus and the VI of a Goup Il plus base oil into the
Goup Il base oi r : BSEN ol INEOEd RN E sntit possible to
NurbPoub 3886 d BEaRERS R ol ANLOHdIN LRSS

| ower pour point a ra Base qQil refers t rocar bon product
havi ngpt he gbove Nﬁﬁ“@i@éﬁ“ﬁ%é@%\ﬂ’ﬁ)@ﬁhef‘ﬁ‘egﬁ‘?@ P&HHFWH}?%B% (ﬁ%‘giﬁts?% on TE\at is,
the ter md" ]pasg; ?iﬁtaé ]g:e@sﬂa?c{tajrls M’_mﬁfnajbs\est(QQHA)thfp\eteyrioe!!re&‘im:ji'ewoﬂwtﬁg ude }‘ra\tlz\;] i OE
recovered fromthe frac nation opegat. em cal s ic
are added to irrpr989 aéeé‘ﬁ{sgf\§+'}3}’ B'E)thB égéé_t?ﬁfPt‘%@qﬁib%%ﬁie&r%g\?ﬁcant so t hat
it neets rel evantanapgoitkiss définetis, speuivatonsifahiricgion pagsolin endiiéined ves are
expensi ve and adq {0,406, £0Skncff ik BeclibaloRRArdnn u6Athis Soemrgadi ti ves

al so present sol ubt 1 y pro s and

require their use along.25 wth a
sol vent. Consequenedugts with exesligridey Epperatie? RjQRerieRigh ‘Pﬁ‘dr?g?ﬁ g%ﬂ@ht of an
addi ti ve necesgaryqtcy WiQgyCeurrhtpRng peif fretibi ofthd baseiotant . Pour poi nt

which is an inportan roperty of base oils | | ending into
finished |ubri carff‘%””l%as"?"l’?fgmp?ﬁ%//\gg?bl?gjnrﬁeeegg{ea? & a%%\%ﬁge%cwﬁ%@g%ent of the 30

base oil is observed. In order to neet the relevant 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 polyners with pendant hydrocarbon chains that
interact with the paraffins in the base oil by inhibiting the formation of
| arge wax crystal l|attices. Exanples of pour point depressants known to the
art include ethyl ene-vinyl-acetate copolyners, vinyl-acetate olefin
copolyners, 5 alkyl-esters of styrene-nal ei c-anhydride copol yners,

al kyl -esters of unsaturated-carboxylic acids, polyal kylacryl ates,

pol yal kl ymet hacryl ates, al kyl phenols, and al pha-ol efin copolynmers. Many of
t he known pour point depressants are soI iid at anbient tenperature and mnust
be diluted drast ilehiceinakash otsaare Bare obs NNy @fyos@%ouﬁée G § A ect i ng
Pefff" mance fﬂ(‘j Orai‘t'@'@c@ Pee%@ M@m@wﬁmgﬂm&ﬂdrgrem&tbyo decBeesNBnkeuand K. Lh

Zi egler, Wor a June P r nts taught
in the |iteratur oRhgiEbaut Qﬁegg%bgﬁ%ﬁpf i F’ﬁfia%l Qééoru% pi%\ﬁ%%re%?@ O?%gist allizes

wi th the wax-f or rdnag V¢ ongeostigitosx)i tmwmuaiylam&@ﬁ oagreeﬂearprqﬁ%@%ﬂy $9eh hinders
crystal growt h The op%r"ej:gtepm %%eg?%ﬁ%?HQQEQ%@s@uld ek & B elio ek \fé@mﬁpnent

enpl oyed in t he prese I nve fers from15 pour rgem depressants
known fromthe prnomfe%ﬁrrﬁhﬁlﬂriﬁ“f!@ntﬁ@m@@%oe‘ﬁ'tCi;rQPFPSP GEPH LHFTEEUERES of t he

advant ages of thegpiesse dib¥RMefiY dshalifs siiieceoant ofolsto degrsessi ng base
oi | bl endi ng conmponent of tqtirﬁg%%%gl%ggl s?onve?cré o?@réa?erna%% AR bgﬂ‘%ﬁ ye in the

conventi onal sens"@a”lar{?é’pﬁbﬁ? ssin ase ol | bl ending conponent
used in the i nvendridanci/sGanby bashoigizvingaM h@wm@b@b? Peng dBEm fracti on
whi ch has beeg%l SQHEBL ?Degcjus &%}o@ﬂr@a@e GrBudj!@ﬁﬁs P dilet@up figRkd oifs@rgdr obl ens

whi ch have be associ he use of conventjonal additives. The pour

poi nt depr essi ng #xdiBes @i Haviyh ErsliUs GORGHILIEAL © A5 EE TR 40P} s¥BRIES 25
invention is genegably 9@5@@@&%%&&1@%&41 WRIKYf gpekdr ehaeuro bovdumie: f ract i on,

preferably from a@vﬁ%%e&p?l te asbi%@&g%%%]ﬁm' ﬁf""‘ G%’%é n%’éé‘@&{;ﬁtto ay i ght st ock

derived froma hi K "COns utes a bottons
fracti on which haSrdaeermldalagh\trge\ﬁefaﬁenlfpélmﬂmcbewa@@bdmﬂ&r@@hw Nidwese®l i s a high
viscosity basgoi | ek Do SUBIc M BGRBbALY paiht R Gaistegr ees F.
Typical ly pet ?'SI eu #%3%58?‘.‘3‘3@ [?tfoghta sto%k W|e | hav% apw scosity above 180
cSt at 40 degreesVE, preferably above 250 cSt at 40 degrees C, and nore
preferably ranging fromb500 to 1100 cSt at 40 degrees C. Bri ght st ock
derived from Dagi ng crude has been found, t t garrying
out the present i ﬁgﬁi’rﬂﬁ SRS O?@y QP Y t%agﬁgﬁ"l%o%é?e%% %v\xgﬂéf (?corrprl ses"
or "conpri sing" |muann;emmdasvean?mpenthem@bas&ahgemr@iﬂv 'AeEIPAg t he

| ncl usion of tje ggtﬂa?e% esg‘n:ﬁﬁcﬁa’frat&hﬁn {B85oREFBHIA irdalo@iod yggn o her

unnaned el ene consi sts essenti al l consisting.
essentially of' i s‘\ddﬁ*v%@néwhﬁﬁ“quééfﬁ‘ of e qidet %WBHX%C‘BTE’“WFW‘E@I% nts of

any essential si gfﬂhlﬁﬂe@au%@aﬁt@otﬁaextﬁﬁﬁtﬁ(Dtswahmemﬂ'daéormh@mnﬁowlrpsurst| ng of’
or "consists of' is intended as ran i ion of all
but the recited elP8REAMEILVES ?rﬁef“??eae?%ms?ditdéér)lm%?g &%ﬂﬂg%ﬁ %gedeﬁﬁig%ﬁefs of

i mpurities. 105UM%R¥aa@mqsme@mseemssebewroeiem aﬂﬁr@@treévewseaa*%t hod f or
| mproving the é?bwtﬁgtsbi()&ztpé&%&}ehgﬁ it &f deér?ab'xétef@é i efhiflstaobtopabase oi |

havi ng a ki nendti c viscosit degr ees en about 2.5 cSt and
about B cSt, the rﬂé@i?fr@d?e%@séb’ﬁﬁProngmnéﬁﬁ?ﬁff@“%' ‘@i d i somedzed
distillate base oil a sufficient ampunt of a pour point depressing base di

bl endi ng conponent_to reduce.the po e oil blend
at |east 3 degreed?® @Wtéﬂ%cﬁﬁsearb'gﬁﬁaﬁe e}@fo%%sgmﬁ%g}ﬁe@%c}zi’gggdl St@I || ate base
oi | wherein the pdm:mﬁrpjmentiutdemtessmaigmmwmeraﬁuﬂbB’e\ivfdﬁhfgf)\’@mﬁ“b’fd}ﬁ@ﬁt is an

| somer i zed pet;ol eblége Pg'oggeg%et?ﬂaﬁ%r&gr o MRkRI BbRGt RSl FBhEIkal cah&u\/fbrng a

boi ling range above rees F (about 565 de rees Pref erably
the pour point de;ﬁfé@slﬁ%b'bb%?élé’té‘w %I”@??&F%mdﬁ“i‘%’é%‘?ﬁ“r IO EREE N at | east
40 wei ght percent @fthé@ddﬂfoh@l‘arbéndltlvélg:@b@wenalﬁﬁﬁkwdegrhelesadé bealbgastl 565

d o f bI t of
mater ol boi | i ng. dbisver ogotiay Ebier SRkl S E0Rky BnELRG Rl OTT

at | east 80 wei ght percent boiling above 1B50 degrees F. Especially
preferred is a pour point depressing base oil bl ending conponent 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
poi nt depressing base oil bl ending 30conponent usually will be at |east 600
and preferably will be at |least 700, and nore preferably at |east 800. The
pour point depressing base oil blending conponent is generally prepared
fromthe bottons fraction of a waxy petrol eum crude, such as, for exanple,
Daqgi ng crude. Particularly preferred for preparing the pour point
depressing base oil bl ending conmponent is bright stock containing a high
wax content. 5 The pour point depressing base oiI bIendlng conponent nay



5 branches per 100 carbon atons. Preferably the degree of branching wll be
bet ween about 6 and about 8 al kyl branches per 100 carbon atons. The pour
15 point depressing base oil blending conponent preferably will contain 30
wei ght percent or nore paraffins, nmere preferably will contain 40 wei ght
percent or nore paraffins, and nost preferably 50 wei ght percent or nore
paraffins. Sol vent dewaxing may optionally be used to enhance the pour
poi nt depressing properties of the isonerized hydrocarbons of the

di sclosure. In 20 general, the waxy fraction recovered fromthe sol vent
dewaxi ng oper at i QHPW) ehd iyicatipaes rehireecs Witeendent BydEpGayNsHERs P8l nt than the

oily fraction. Hﬁ@t%h Hwetpm i SEE 0S4 A by mbtnﬂ%n efadrdé&ibn bmageh" refers to
radi ca

a nonoval ent havi ng general far ypically n"
in the alkyl br ah’tﬁ*fé@s‘@'ﬁﬁ?%e’?\’tanip??stoﬁ%o%‘?'@%ij@§ g‘ li“ﬂ‘é{” Foth? oi nt

depressi ng base qhdmdbbﬁggm@gnma@@mewolmferﬁ, hieyldcsteleadiin eopuiinterbe t he

i nteger 1, 2, i,e. he al ky. i . Nyl or propyl,
al t hough the d?scﬁ%&eﬁ‘ S5 ?@Eyﬁ%ke r?an%{ n’i%)g q&%E%%} ikyfa(“tﬁ%(‘yr%)rfesence of sone
| arger branches. @@dﬁma@d&daﬂbﬂmc a@dd, peleaiviegrysisar PobEIkMethaRR RsuR shoi nt
depressi ng base (94 ?H@%}E\% &Qfgmggﬂ{,erglmylaﬁ%pm 5&u5@|nﬁo rai se the

viscosity index ( e lubricating base oi t he

| ubricating base @P{esﬁ%ﬁﬂe A et %@@ﬁéﬁmpe{ﬂmﬁf‘”“l ‘@é@g’ g‘i%ﬁ%ﬁé?t Lfygher t han
the distillate baﬁﬂh s@lk/éntﬁﬂmﬂ@ﬂ@meﬁf@;ft@safﬁécyngiserformMeloﬂBmdeém ng base oil
bl end w || hav t d ure nmakes

it possible t& up ?’é é%‘%ﬂlv?slb ‘ggg\ﬁ%}k%g&{@ %ﬁerc\{\mﬁ o Jhg‘g&e&’é. s or to

upgrade Group || mHges73ks Bowiot deprasaitiptapgit 'fﬁé%éfeiﬁtqr%ha\ﬁ are-i@oneri zed

distillate base Ol paPcewﬁ%bﬂ H%rys’%a:&@@mmhb%ﬁkorm%roaﬂnw{@n@eﬁ inéed base oi |
or a synthetic base ol such

bas
Fi scher - Tropsch s@i?n@ﬂ‘i’@%a"éﬁ’é}"’ﬁ‘ﬁ‘ B‘ﬁde"? f"’y?ﬁtﬁ Od‘gh gr\ﬁ‘ﬁlpaﬁrtpoﬁ‘gg%‘?’%ﬁs "Hase oil or

a medi um neutr al Mﬁ@sl QérdingRepRBtkindgnplpen it fhe pasentmtvenfonpiiers fami nt
depressing bas d|n

| d
sepressi g basg oL DL iR FOTSIETy D sMAR L ibpomacLaso,
rai sed. Ther ef or ePna 6 thermiveritagas oﬁtbemtesmt invaetiop isteaidhe ryirediat is a cri t| cal

speci fication, thg p'e%%ﬂ@ﬁés%%q b@n@fhé E&n%o%elﬂ%ﬁﬁe telserﬁﬂéﬁfbnm\lﬁncﬁam oud poi nt
no hi gher than the. target cloud 0| nt . l.oud PO' nt of the

i sonerized distil pditue Bé@eec%‘l"?m 3l petfse- ﬁ?\ﬁ@?rq‘)ﬁﬁﬁe&rﬁf NELPERE" speci fi cati on
to allow for SOTTEb}éxhcﬁr@; dofpbikedt adedichp bivarttion sanlyEsttigh boilimgetxy he

speci fication._.Bas i Lot en n ubricants
often require & cP%’L?%“ iraﬁ'[fon ch'q\ EB%%AQS ngeoC%é@o%rLg?éesstgb?%nbfor base
oil's intended for ltﬁeﬁmoba@pd oiah haedeemasspeien W1 We UBRPGANGIERG: ces C i s
desirable. 20 ParlgJ sgNbarly surprising, it has been found that the degree of
change for the values of both pour point and VI of the lubricating base oil
bl ends coul d not have been predicted by only observing the properties of
the individual compoReRpsnt depresdahbasasibiandmosivimprmarssalis teeseniThat is to
say, the pour jpoint of the b { A tillate base
oil and the p r 28SHET tgeaeerals;bq%p%ﬁ%f@ggéewgfypgg?ié&g%ﬁd Cg%rint i S not
merely a pr oportl prefdrabiierag ivayy wioht ekt syeh poinT elspnme. “QIH ock He Vg4l ue
obtained is signi ?rbﬁ%%déﬁbala@ﬁw criidRABrigMD kb &k é@ﬁst%é@&b&@msﬁ@bhdﬁ%@| e, the
pour point wll always

wer than the éﬁ@ﬁe |ther ofbthei
i ndi vi dual conponéﬁ%léee“?ﬁf"é’ refined ARLAUANRY- Pﬁ‘éisﬁ‘ WEPHY Paeptessi ng
bl endi ng corrponenmh@@mmamemr%eﬁsmmmumpw degntesdt. Timpsdy pétraldum
lubricating bage oil I I VI of the
m xture i s not 8%"?@%5‘%’? f;tg '}Ig%e%?aaVJ%CO%b&%ﬁJer@% C%?%M\édeﬁ;eggtg\(/:\o conponent s
but is generally rajahly aﬁmaﬂ%@)@ﬁfdﬂ% argee & aefl marsdreferabM FRPOPA&RE, the VI

of the base oil blsgad Who &sregf@@@%rém MrigfstRk bieed ORPRARG Lrude Bas
Preferably, in the base oil blen

our nt depressing base oi
bl endi ng corrponentbew@P”@Bﬁﬁﬁ?%wT?ff)?%rywﬁaﬁﬁ%%%rﬁ?e@@v%@? ght percent of
the base oil blend, nore preferably 7 wei-ght percent or |ess, and nost
preferably 3.5 meight percent or less. Since it is usually desirable to
maintain as |low a cloud point as possible for the base oil blend, only the
m ni mum anount of the pour point depressing base oil bl ending conponent
necessary to neet the pour point and/or VI specifications is added to the
i somerized distillate base oil. The pour point depressing base oi
conponent will also increase the viscosity of the blend. Therefore the
anount of the pour point depressing base oil conponent which can be added
may al so be limted by the upper viscosity limt The present disclosure is
also directed to a lubricating base oil blend having a kinematic viscosity
at 100 degrees C above about 3 cSt and further contalnlng a hlgh b0|I|ng

~ N o



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 ending component will begin to flow under carefully
controlled conditions. In this disclosure, where pour point is given,

unl ess stated otherwise, it has been determ ned by standard anal yti cal

met hod ASTM D -5950 or its equivalent Coud point is a neasurenent

conpl enentary to the pour point, and is expressed as a tenperature at which

a sanpl e begins to devel op a haze undey, car b %dggggl tions.
Cloud points in thsi used P des Fpastiedhe YR ecﬁne%rgérsmonégn%%%g S 5773-95 or

its equival ent. @n@%nﬁghc@dwhmm|nteﬁmdg$fwrmdﬁ@@m0ﬁﬂiﬁ ﬁﬁ@“cﬂ?ig@?r%@i“e was

measured by ASTM D - 445 or [ 3 bRy TR ek esdwkiBed by using
A, STM 0- 2270- 93 ("PORRSFSBHY F¥ g %%Vegﬁ%%e HmcBY TR equi val ent

ent used 5 her e%l :Tmm
anal ytical met hodsstentitiyer'st trousists cefestigOe *%‘ﬁt@ﬁ‘%ﬁﬁ t‘? BERY S5 B AN anal yti cal

nmet hod which g ve%%ugggngg&g &lahyeésla@haﬁ@} fidaasb e mmpnmnsﬂwmmsd met hod.
Mol ecul ar wei g 11 term ned %/ |\40 25%111 AY{ 2503, or other
sui t abl e met hod. 'F@TSISU@EDII o "eSEBEioRtT BYEWFT H 3 HE T v ent | on nol ecul ar

wei ght is pref er ablysdetenningsabyecAST it wigB08e02pticnof THemBPRANChi ng
properties of the pour point depressing base oil blending conmponent of the
present inventi on3Es OdEPEIRT ned by anal yzing a sanple of oil using
carbon-13 NWR according to the follow ng seven-step process. References
cited in the dSSCI’I ption of thegpnepss provide details of the 15process
steps. Steps %and 2 are per for onfy on the initial materials froma new
process. 1) ldentify the CH branch centers and the CH3 branch term nation
poi nts using the BPEPT.PW $@ se@uedaete) Boddeibbd for DipTovingha 1ub%ﬂ@@?: 20M R

Benda, Journal of Magnetic Resonance Izt Vs &ty the
absence of car bongropaities Ber wgMRLA dﬁﬁ“ at%gés ﬁhaw’% ig‘%eran'arlf} cfgrbons) usi ng

the APT pul se sequengyd-Ba BeiweBnlabput®. MoSt8hderaet §¢ tdfbﬁumﬁ'lo of Magnetic

Resonance 1982, 46, 535 E*a%ﬂ)é%fﬂ @é@!@ézﬁmémmahon
resonances to §pe8?’f‘?’5’mﬁ|b§?qglﬂgg%§% ?%%g}gghr? "engt h Ireg‘gc t abul ated and

cal cul at ed val ues of &bl eoisirieptessing baps i REndiag C‘@P&P?“fi SANARVE i cal
Chemi stry 43, 197%@?@} e rasd\éﬁwb%%e ol g at @lastal degrebtIBlbglo®Ghe E@8AGINt307f f ) .

E)](_azp |4_e?r;3t E;?ngz (] 'ihﬂﬁ?g*r?n o3 Sha!ée]: %as%djplg\?heremqﬁe pc}ﬁlr p%gt d@preg’szrﬁﬁalgé( ki 19.1 01

blending component is an isomerized petroleum derived base oil containing .

20 matenai having & bolling range above about 1050 degrees I (about
565 degrees C). Preferably the pour point depressmg base ol blending
component will contain at least 40 weight percent of material boiling above
1050 degrees F (about 585 degrees C) , more preferably it will contain at least
60 weight percent of material boiling above 1050 degrees F, and most

25  preferably will contain at least 80 weight percent boiling above
1050 degrees . Especially preferrad is a pour point depressing base oit
blending component in which 90 weight percent or more of the hydrocarbons
present boil above about 1150 degrees F (about 620 degrees C). The

, average molecular weight of the pour point depressing base oil biending

30 component usually will be at least 800 and preferably will be at least 700, and

more preferably at least 800.



I nt ernal et hyl Propyl 14.4 Adjacent nmethyls 16.7 10 4)Qantify the
rel ative frequency of branch occurrence at different carbon positions by
conparing the integrated intensity of its term nal nethyl carbon to the
intensity of a single carbon (.=.- total integral/nunber of 15carbons per
nol ecule in the mxture). For the unique case of the 2-nethyl branch, where
both the term nal and the branch nethyl occur at the sane resonance
position, the intensity was divided by two before doing the frequency of
branch occurrence calculation. If the 4-nmethyl branch fraction is
cal cul ated and t abt8b&doirk Esprazeing bissuliivendibpcirirendd areehi mepaizt be
subtracted to avoid double cquntin a t Y} rbon
nunber. The aver ag®"daf B@W”}%&ﬁ%‘ r Dﬂ%yg)ﬁlepggé% gbﬁlPuﬁg’dsn\jeG %h%gg%ﬁ?ﬁc?ent
accuracy for | ubrimant crmkefdrdabsribye@ires B Pgraie NPrPetRATAFERIBTGI’t of the
sanpl e by 14 (the fornm i YocidoniEegRHdveraxebnierianches per
molecule is the suiio 1%l%eﬂ@rcgﬁ§%%§9%g% in ste 2.4 30azs)'ghe mnugjaer of
al kyl branches FperT?m@OUmTﬁéWr%kﬁﬁﬁaﬁeé)'%“éﬁFEl‘f@gmia?ﬂ?ﬁyt 8 “RGer-of
branches per nol eciy e« steBy BirdldurasrikRoares age acasdonnlypirely, the
Measur enents can be perforned usi any Fourier Tr for
spectrometer. Pr ef\’éﬁ‘xa?oPVE‘a“VW@mﬁg&g?ﬂ%%%%Pgln%qegmeﬁgr%ﬁeg%gxﬁsggﬁ
spectromet er havi ng @grRgoekitof pdlr pAindrongrtest-6¢ dedreesdl o 2baides, after
verification by Mass Spectr.onet : ; Morl iR@ddugdsomat i ¢
carbons were absenzfo,‘jelgﬁe S?pbéeénlgrea%/ec\‘/?nh%/}%r%%e\s\ﬁ@ ﬂy%sﬁggﬁé‘t@oothe sat urated carbon
regi on, about 66 80bpmiingsHo TivBaEfiataeEERFPIaiNEs MossHet F'OIPWYf  15- 25
percent by weight é&t%%@gﬁi&%@m bIdMRG cSMBbleatiolyingSeotegraes wiiul ses 5

a

followed by a 0.8 Second acquisition time. Jn order to.mnimze non-uniform
intensity data, théspnoardyedee sedrer bWéEh'B%Pg'be ‘B‘g?wﬁeﬁrof %Ig;"aac“ 10 second del ay
prior to the excitapiAfRuksmoanton Botel Pograydus digtdeanbrafgtial wikkper i ment

times ranged from 11-80 minutes. T T garried
out according to | Pgepn 3pPd %@(ﬂbi“gg%iaﬁgbr\&}m&[ﬂ% %ﬁﬁ%%@ﬁ%ﬁgé g%scri bed in

the 10Varian ors5Br ykgideppesiay bang ofrblandi gcomDERENt prefeBbitvdl €N ess

Enhancenent by Pol gri zat | T A0S LAgY wAhoNEEUBLALREY | €5, The
DEPT 45 sequence gg%’fg‘gé‘f p%&gﬁtﬁﬂ%ﬁ%arﬁ%? QRSB w

all carbons, bo dgd 18 rotons. DEPT 90
shows CH car bons opéwentmpwem@ﬁ@ﬁd%rr@ﬁt%fﬁ@r% 159 *p‘%é%’ﬂ TIE980 degrees
out. of phase (down)  ART dofeMideRSROndr QlionalfBs tsadhd selahabe pbur poalr bons _to
be seen, but if CH and CH3 are up, then . ternaries.and. down. The
sequences are usef SHPTISFRE HAPSTEPSY @66%0%8%%%?‘{’%‘}%86%%%%%@ .
correspondi ng Gg.  Assbrae mahhydctorapevetgdmtng shien devednbyprectBimdal shift

and phase. Both are described i ] - BRCRShLdil 88kiodhe 20 branchi ng
properties of each‘]?“slgf‘f‘ﬂﬁ}‘(néJrlr %‘érh@g%@rﬁoﬁggﬁby &13 VR usi ng the assunption

in the calculations that the entire sanple was iso-paraffinic. Corrections
were not made for nparabfihiDsi9sunRARbiERaraIS; biehirc hismy daseviieen present in

the oil sanples in varying anounts. Th ht henes, caont.en measur ed
usi ng Field |onizat#dngl M@%W%@E&‘%HMP@% (= etglﬁg%asﬁggeswas .
conducted by placi Ng.sa3nSHdelmaAsmRIabf thapourtpot depregsing iefse phbletréise oil to be

tested in a glass capillary tube The. i be as il Aced/iRbe byt i p
of a solids probe 8 p%fleﬁta%éhes‘%sgg’flﬁrgﬁéig gératl,heg%rc%&i#ﬁg’ %r \é\gée’ wasEﬁ 1
' ethyl, or propyl, aithough the disclosure is not intended to preclude the

presence of some larger branches.

30 In addiﬁon to Jowering pour paint, the pour point depressing base oil blending
component aiso hias been found to raise the viscosity index (V1) of the
lubricating base ofl blend. Typically, the lubricating base oil blend wilf have a

VI gt lzast 3 numbers higher than the distillate base oil component. Preferably
-5



heated from about 50 degrees C to 600 degrees C at 100 degrees C per 30
mnute in a nass spectroneter operating at about 10-6 torr. The mass
spectronmer used was a M cronass Tine-of-Flight nass spectroneter. The
emtter was a Carbotec Sumemtter designed for Fl operation. A constant

fl ow of pentaflourochl orobenzene, used as | ock mass, was delivered into the
mass -10- spectroneter via a thin capillary tube. Response factors for al
conmpound types were assuned to be 1.0, such that weight percent was given
directly fromarea percent. 5 Since petroleu ri.ved hydrog ns as wel |
as synthetic hydrmeamb@ﬁsgé@ﬁﬁﬂP@@“ﬁﬁﬁ?%fﬁﬁéyiﬂ?WQF??HéM%%ngﬁﬁgr wei ght's
having a wi de boi i Rg.baRO8akek Ripssshiesio hpgudeGivisp | basefolls tt@romhe P per cent -
point and the 90 percent point of t re i | g fianges. The 10

per cent poi nt refé%@Cﬁ%mﬁ%aﬁyﬁﬁﬁ%gﬁgﬁﬂV%ﬁgg%&%¥gﬂgﬁghﬁeigﬁt percent of the
hydr ocarbons present within that cut will 10 vaporize at atnospheric
pressure. Simlarly, the 90 per Lot of B 8lScohedibe: bemperat ure at

whi ch 90 wei ght p@%%@ﬁ?agfgpﬁgﬁﬁsg%gggt ons present will vaporize at

at nospheri c pressugmed basetdiics 2 dirdefiomeeliiehas 2PER 3 FFYB°DHEIM Fng range

di stribution, the_bhailin detiren: eyl piejrcentraians: @rper cent
boil i ng points is‘ﬁﬁ§¥&F%S@2§ﬂ§éreferned t 0. Forl§§gﬂkg§im§ving a boiling
range - 15above 10®@duegﬁéﬁéEFSB@%@%BH?P?W§mﬁgﬁﬁEOd}sTrlthlons_in this

di scl osure were MRASLL st Bioniddaeg strapstanthlaniad with talisometited disdiais352 or
its equival ent. For sanpl es having, a, boili r Rel.ow 000 wegrees F,
the boiling raffge basestily FBHMHAZMY e gPe® QioLE g?&?%év?g% e measured using the
standard anal yti cal,ugpbihos 41 ba288Miod is & griliegpedicein e isofPfPdbe not ed t hat
only the 10 percent point 20 i UDE Bk 6h BlghbMart Be @t gosr  poi nt

depr essi ng base oidstie ﬁ%ﬁﬂ”%%ﬂ%ﬁﬁgﬁ?? gﬁnce_ﬁt Ls,%ggegaLPM derived from
a bottoms fracti orpowhiFctiempkds ddve PoT FEiedeameisR FRUEE P85 051 i ng 1 mit
irrel evant. i ook REMROPEINT i BEPRESBLAGIZBBASE O L
BLENDI NG COVPO\IEI\I‘I’OWéhaBoﬁ&? "aﬁggf %ﬁeccﬁe%efsi ”‘%QQ 1S Ol ceFe%ir?l ijag conponent,
as already notes afibwmestthssprsficaiorFave Rt IR%® id&r por n{_ depressi ng

addi tive. Rather HE%%§mgoﬂ&g@q@@mhmmgpmmmyCﬁh@@e$6mrb$&§h®@ FeelPBum deri ved
base oil which has been partially 30 i.s i t 0.2 DOUS speeditc @f bet ween
about -20 degrees '@safts ‘QFBG?dafﬁrOtX%fggaPéehecgg%%‘ atzfg%glp%? bet weeﬁ?about -10
degrees C and abougespéhielegrees C. One skilled in the art will recognize
that the greater the degree of conversion, the higher the yield |oss.
Therefore, in isonerizing the pour point depressi - - oi
bl endi ng conpomﬁntPaﬁ@ﬂﬁWGvﬁmﬁﬁ%ﬁ@aﬁﬁ?ﬁ”@ﬁﬁgﬁﬁiﬁé%%msSé%ﬁggrﬁfﬁﬁer yi el d.
The pour point " dep(8ssi R9-Ba3er fink el \@ neline dubtcatipo hesstoll Glendseeuidmpent | on
Spreferably will have a paraffin content .o i wei ght
pgrcent, m);re pr ef é?@&%ﬁgﬁfedﬁcﬁg@ Dﬂiéoe%%n&%{th%g}o%%ﬁ%Dﬁ%gﬁgr‘r\%%tgg pre19 erably at
| east 50 wei ght pepgapineFeinkatt ésga pamgjen ses pprenigBuTabs ITEY depP¥Esi ng base
oi | bl ending conponent shoyl d ahout- 2506ep00s o (koudegr ees C).
A boi ling range gr@aWé#%FH§ﬁ“H%§ﬁ@R§§§H egrzes,%ﬁéSGS degrees O) is 10
preferred with & bebini duprasaingdaserpldlending CHPOITEE HEFIFENE FORE S degr ees ©)
bei ng especially prefer s Reen vhane dhiidetaivensigrifeapiyiowepoi nt
depressi ng base oiﬁvﬁgéhggﬁgé@%ﬂ%b%ent IS uged to {gﬂwgﬁ@ he \Rpatr point,
the pour point of tiwe was beawpse: 18" HaE80IF PBIERE W F1' be bel ow t he pour
poi nt of both the F{Rgﬁiﬂ@%iﬁ% : f e B eS Hhertgoraibaiual dormipbeamtl Tijs e dHPEEnt and t he
distillate base oil. erefore, jt is usually &)k 4 Peifreduce the
pour point of the pé¥ HRPHY PEE 8?@?%@a%g¥3(€|?5%%Engﬁngsconp%%%pt to the
target pour poigf Oferddneor ibdrds tatiitnigetba seseod|bienH i s2me SRS, Lt he
actual degree of isgnerizati 2ed. pat RS Bl S A 1 \gBtor 22 et her w se be
expected, and the i ic%%ﬁfﬁ%ﬁggggﬁtoﬁmﬁg be T

) Y oper at ed ,at | ower severity
with | ess cracki ng ambobess bytiE%g@e{a&gi@ghqrfna}qg@u‘&%@ﬁﬁ‘ﬁ%ﬁq&}dﬁyﬁ%ﬁ%e pour
poi nt depressing bage 0id. b §adigs sOsRANANExceEOME Y ofetthdeony@eni soner i zed
or its ability to a€t as a pour point depreﬁsing base oil bl ending
conponent will be conpromi sed. In general thé average degree of branching
25 in the nol ecul es of the pour point depressing base oil blending
conponent should be at |east 5 al kyl -branches per 100 carbon atons.
Preferably, the nunber of branches will fall within the range of from about
6 to about 8 al kyl -branches per 100 carbon atons. 30 It has al so been found
that by sol vent dewaxing the isonerized material, the effectiveness of the
pour point depressing base oil bl ending conponent may be enhanced. The waxy
product separated during sol vent dewaxi ng has been found to display
~inmproved pour point depressing properties. The oily product - 12 -
recovered after the sol vent dewaxi ng operation while displaying some pour



depressing base oil bl ending conmponent is bright stock containing a high
wax content. Bright stock derived from Dagi ng crude has been found to be
especially suitable for use as the pour point depressing base oil bl ending

conponent of tBe.RLesSenhe bRV bicAd thalfoul bt SEMSRIGZED: BI BEhdidATE BASE O L

The separation of synthetic or petrqgleum ived crud I nt o various
fractions havi ARG SMPEES Wp%ﬂFﬁiaﬁfb?Lgﬁéé"S‘lgﬁtsD eéceeﬁgtgaﬂﬁ Sggﬁorrpl i shed by
ei ther 20 at NDSRRE Mok PrefewdyTumight pértdrit at ibssnamt miyy p&faantbi nat i on of

at mospheric and vacuum di sti.ll.atian, . As, rhlle L Sdisclpsure, the term
"distillate fr C’t"feé?ﬁyp%?en?arii% S?%lh%pgﬁé?he e%%lr%% a?hj_g]én ghst rcgg_m pr oduct
recover ed eit hebud panheancsiarosphebise ofl Plgat.icolyds BRIBG? RGP %% om a vacuum
col um as oppo ‘ SPOLIRNE bieWith € BorfBRER PeRkSary REmERFedual  hi gher
boiling fracti %ﬁﬂr{){é@to%%feescsfp?r om 25 et_hegbotﬁqm_ of th I’yc?l Lth At nospheric
distillation i gourpgihiandioy Vigreaneagosdpasaefd ﬁé“f”?@ﬁ?ﬁé’#s PPl at e
fractions, suchjas.paphbhadaandsing el dbsfdnbhatiesso ihtremsghdot t ons fraction

having an initial boilin oint .above about..700 . out 750
degrees F (aboUFC%S?bofd*é‘“gﬁgglslT@rT"S{e ‘P)eo%'?ouﬂg R e gég&eé)%zgre%“g%ag%er

t enper at ur es t heeamlonentadichngn of addae mMay diso bafibgnidyiesyunrgkdspbiace 30 | eadi ng
to fouling of the equipnment and to | ower yields of the heavier cuts. Vacuum
distil'lation i [mg'ypi cally used to separate the higher boiling material,

such as the distillate base oil fractions which are used in carrying out

the present i m’l%@ﬁie@éh dithssrd ib g s@iisdicl kad Rbhases gist oiabidnd heinget t oms product

from- 13 - which the pour point depressin a (o] | endi ng conponent is
prepared are usiarpip VF%E%W@FEQ@%E@W O\'Faa(?gﬂ %%‘94 %urtg‘fricf?ﬁta[@g?unn,

al t hough the i nmgiHdofing fractioehavimytzendied range bepveiahpdt 680 tiegreswC @dr ti cul ar node
of separating the ca nepts. 5 The.i i uSdsh | ase oil fraction
used in carryi ﬁgm’ég?ﬂ%ﬁ%acé?oﬁ\%ea\ﬁi? 7 gﬁg‘ﬁﬁgﬁ?\?@gﬁbﬂ’fg&g& ?%gsv?”.s"éosi ty at 100
degrees C bet wednreabdun i BoliSiiling fractap oudistBedcwt heppep@ingdiagiont he vi scosity
will be bet Wee%atﬁﬁﬂfé{ﬂeﬁoﬁ%OirﬁMn%{éoé%ﬁireﬂu&i%ﬁn bad0G ie@r easerdly, | f the target

e

cloud point for th ubricating base oiI_lOb? is 0 degrees C, the cloud
poi nt of the i Sonigh QC@BQ&?%@PI‘M%‘&{S@E'B&%@B@W 388’?‘%“1%?@%{)% d be 0 degrees
fC or | ﬁSS- ]]he_pﬁéi&ftﬂ%.l th aﬁaﬁticlblaﬁne kpbhaitByschsly ef thhelent emdenibireaal | y der iOI vfed
romthe refining of petr m.Qr : overed froma
Fi scher - Tr opsch" %kﬁxl‘g%?“ %P‘Zt;éc 8?8%& %Hggjléé’st’gjrrr%rgﬁaz&gé%glﬁ ?%%5% gﬁbase oi | may
be a |ight neutandlebbhageSoiflthedrasa ohldidimintaded ior sie asasenane ol f§pi cal |y t he

| somer i zed di Stélc{u}d%&iﬁt 58 vQioldeliebd clRRKes @ boiling range having the 10
percent point falling between about 625 degrees F and about 790 degrees F.

The 90 percent point wll usual f.all between. about,.20 7.25.

about 950 degr eeSrstaspest @Wé‘ﬂ%g&av{’%ﬁgn%}ﬁ?sﬁg{] Egﬂé]h%'gfgnatklﬁrﬁag? g%‘%ﬁ%g{tﬁ \?gg%gq&g“c
about 725 degregs.cR: astthnaleutcr 20RdBgr-e8igh Foiliheradiost hdvinataebdidserangd absobid
be hydroi sonerized prior to _being blended with the [ L ' j
bl endi ng conporiegress CSH?dp?rlPE’ibt‘iﬁ’lnﬁ?%W t’m%%balé’&%{ﬁnﬁ%g?q%“éggﬁp‘%ﬁﬁ%% g?‘gp&g%gg%é
oi | were unsui tablig, fQnindisRubistlignelso@find oe Wplipgénttidurhseathiger. pour point than the
Hydr oi sonmeri zation which is also used in the preparation of the pour point
depr essi ng basendiclubsceRgPaG °@dHsEnent is expl ained in greater detail

bel ow. 30 The present invention is particularly advantageous when used with
i sonerized distillate base oils having a VI of |less than 110, since such

base oils are* usually unsuitable for prepating-h quality lubricants

Wi thout the addition of si EAlezhb=amw - JFHhptovers. Due to the VI
prem um whi ch has been - 14 - observed when using the pour point
depressing base oil bl endi.ng.c onel f i LM b g of margi nal
base oils may be sﬁ%jﬁ??‘ﬁ&(‘f%fﬁ%lt gfmn%”?pd\%ar%ﬁt{“ﬂ%u%&t s dl)fse %‘%rﬁﬁgnventi onal

addi ti ves. The poufistifré hseddpr te sowpolrd sepredsing beeriiingios sparreatt of t he
present invention Ml I A8ertB@s oriBIRSohditions NRER dddistie, upgr ade
G oup Il base oil S&K%%n%%ﬁ\?l _orf Iéjgggct han 110 up,to 90{31% [ 1 Bl us base
oils. It is al so poesi BIUEPEY! Bgey LPIRE FredERRWisRVEISIPER" ¢35 B! Be & oup
Il plus base oils &9:GQuBilidd mBaseASTMD -5RABRICATINGNBAREJ@bh! IPRODUCT 10
measuremant complementary to the pour paint, and is expressed as a
temperature at which a sample begins to deveiop a haze undar carefully

-7 -



A lubricating base oil blend prepared according to the process of the
present 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 lubricating base oil blend will also have a pour
poi nt 16 bel ow about -9 degrees C and a VI that is usually greater than
about 90. Preferably the kinematic viscosity at 100 degrees C will be

bet ween about 3 cSt and about? cSt, the pour point will be about -15
degrees C or less, and the VI will be about 100 or higher. Even nore

preferably the Vépre\éf'ﬁ!eé PBitidA0 cR¥id BhiBB & this Bhexifchtondvepadatermbfedbie | ubri cati ng

base oil prefera w Ll _be 20 0 degr C_or .bel. ol point of the
| ubri cati ng baseAé%WEbﬁ%ﬁkﬁ%ﬁﬂ“?e@ﬁ“%?g%%ggFg%w%géﬁﬁ%ﬁaﬁg?gver than the pour
poi nt of the | owegkcMiusOas haasaeapeASTIV D#4E htsiseimdentPienar®gbl y, t he pour
point of the ble wi.ll, b o8- degn G iehhes padr point of the
i sonerized distiH%@F&“ﬁ§§§8%§ﬁgiﬁ3§ﬁg?e?§¢2%2?a§$§ha{ | east .9 degrees C

bel ow t he pours poemin, af equivelets aselviigehpathobigdestaiderd TREFGRMENRE (i me, the Wi
of the blend w | lhegf %%%?‘nclaﬁnétaéc&mdcrbyveatsutbmtaﬁyttmwmsﬁﬁeras above the
VI of the isonerized distillate base oil . _The pr [ g heyd ubricating
base oils prepar &t SEFRY W%@%MB@@@@"V&QW he ?ené\jeel_[%ﬁ?h(r)e% bgr%\g?@chi evéd by

bl endi ng t he i sonp@riizRds08, 3t bihbatusalimmethod. IFoiiseln esseciaioniviiifianount of the
pour point depressi ba i % Jﬂgﬁﬁqﬁﬂgmﬁggb Qenecess@or.t o neet the
desi r ed specificﬁpﬁqﬁgJFégﬁ@%gm b@gggt. I’n achievi%g the sel ected pour
points, the pBur point depressing base oil blending conponent usually wll
not conprise nor ept BaRARPYHbpeHREsWR g Rburpobbdeprespiag best oilddentihg base oi |

bl end. Preferably, it mnll conprise 7 wei reen - nost
preferably the pdﬁ?$ﬁﬁ?ﬁﬁtﬁﬂﬁ%%?tWﬁﬁgﬁﬁg%g%%?Qﬁﬁgﬁ %ﬁﬁkﬁgﬁg%ﬁﬁﬁgqm||
conprise 3.5 wei ghusipgtabmnt-10RMRessordifig oHiee biosing. seTeesiaR PP anount of t he

pour point depressi.ng bas. i | F G 6@ ReNrofid: RetaBet g he desired
speci fications fgﬁm%%ﬁﬁsggﬁﬁéhgﬁﬁggﬁmﬂ' ik Qﬁgreterred to avoid raising

I's usuall I
the cloud poi s ametess steiss Stees | pnéE awﬁeﬂmﬁaﬂ%ﬁﬁ‘r‘? 'G‘H%léf@éeﬁ‘?‘égrf’@ | evel . At
the |ower |evels pof..agddidson, the effect on cloud point is generally
negligi ble. 10As already noted, when the pour point depressing base oil
bl endi ng conponent is blended with the isonerized distillate base oil, a VI
premiumis observed. e e @H brfichpersaisand thedi-bbsanchieanprtiodesE i n whi ch

the VI of the blend ig,sigobERe@lk ¥edieBRADotRaNDWOUD . fige been expect ed
froma mere proportional® averagi ng of t

g he VI's for e ractions. The
i nprovenent i A0Vl 15 WddBentdlglau st RIng, a%ﬁSP'Fé’C%F&{%%?%@ent i nvention
e

makes it possible to produce a Goup IIl base oil, i.e., a base oil having

a VI greater than 120, froma Goup || npl , e Ly, e oi
having a VI betwe®n 1YB”%R@ E’%‘Z‘fﬂce P@%Oﬁg ;nﬁ%tnﬁqﬁ\gugﬁ%@gn%ﬁeﬁ(q&g{%r@ so be
prepared from a G oupcarborsissnmink ARAwilegsenuenceiBatb §-labtitShealery. 20 A furt her
advant age of the proc f | ukoiysig. that the volatility of
the lubricating base g@ﬁmﬁpgkgﬁﬁ§§ﬁ%§ﬂ%gﬁ2?§§ relat?ve to that of the

i sonerized di gbillate base oil fraction. The pour point depressing base oi
bl endi ng conponengy i s Agtigh Beb/aridugeehnbly cabaraesonbiows Mosrekifivoeadi | ity. 25
Consequent |y, dependi ng upon how nmuch_of i ressi ng base oi
bl endi ng conponent is pg?”éﬁ&é‘ad\%nﬁwsf'ﬂrég fia%%%g? %Icﬁ%’é@{&f\fﬁﬁﬁ%’e base oil, the
| ubricating base oil klietethamal.Phavenal of @ueitatirodral/ticd ICReMisi 45 1 #&n t he

i someri zed distillate base\aily brachhonk.al 60)goei380dbr i cating base oil

bl ends prepared accorélng’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 base oil bl ending conponent may be described as a lubricating
-16- base oil blend having a kinematic viscosity at 100 degrees C above
about 3 cSt and further containing a high boiling fraction having a boiling
range above about 950 degrees C and a lowdoiling fraction having a boiling
range bel ow about 950 degrees 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 |east about 30 wei ght percent. The | ow
boiling fraction corresponds to the isonerized distillate base oil, and the
hi gh boiling fraction corresponds to the pour point depressing base oi

bl endi ng conponent. 10 Lubricating base oil blends of the invention may be
identified by using sinmulated distillation to determine the 950 degrees F
wei ght percent point. For instance, if the blend is 85 wei ght percent bel ow
950 degrees F, one would distill off, by conventional distillation nethods

P




Hydr oi soneri zation, or for the purposes of this disclosure sinply
20"i sonerization", is intended to inprove the cold flow properties of the
base oils used to prepare the pour point depressing base oil blending
conponent and the distillate base oil by the selective addition of
branching into the nolecular structure. In the present invention, it is
essential that the waxy bottons or slack wax be isonerized at sone point
during its processing in order to nake 25 it suitable for use as a pour
poi nt depressing base oil bl ending conponent. Likew se the distillate base
oi | nust be isoneriz%%La jcQr to being blended with the pour point
depressi ng base oil bt"ending conponent . L%ﬁgﬁéizasion ideally will achieve
hi gh conversion | evel%amsh the wax M5 FiGh=§ QV so-paraffins while at the
same time nininizing 2RehNdonver si -by,£packing. Since wax conversion can
be conplete, or at Ié%@?mﬁery hi g JOP%iS process typically does not need to
be conbi ned with addi'W@:ﬂg dewaxifig processes to produce a high boiling
product with an acce ¥ q%ﬂ ur pgpat. In - 17 - preparing the pour point
depr essi ng bl endi ng c§ penent of q%@ present invention, generally, the wax
is partially isomerizg mﬁgﬂﬁﬁ@myr1ggint bet ween about -10 degrees C and
about 20 degrees C. |sonerization operations suitable for use with the
present invention typically use a catalyst conprising 5 an acidic conponent
and may optionalhﬁ COontaMif treatts teguerey af bremrponerenchandfiserhiRIP¥genat i on

i

activity. The acidic copgponent of . Lo e b Efabiingl Aelhyides an
i ntermedi ate pore SAPY IR TR Ggé“%ﬁ){fg?feﬁfetg?/&é% 31 E9ang! SAEng} 41, with SAPO 11
bei ng particul arly predimrethe intenséy peedsingiecaeand= 3 e BTG as  zsm 22,

ZSM 23, SSZ-32, ZSM 3Earbc91@%e§%&§e in BlcSAixRY, FLObe uigedcige ofter yi ng out t he
i sonerization. Typica

active netal s inglude.nol j vanadi um
cobalt, tungsten, zi n@:m%yh?fi“?ﬁﬂn‘("heéﬁBOtgglelL{SWrﬁ\a%%ﬁgB@%‘ﬁéﬁgﬁgﬁrnum and
pal | adi um are especi ali te giref etdradceamstibe tacitiensty wes divised Wy M98 4§95 | num nost
commonly used. 15 The phrase "in ' icZigtion. WhR-Msed herein,
refers to an effectivggﬁ%ﬁg%gﬁg?gﬁﬁgﬁﬂkﬁ% gﬂggﬁcékgsntr?n1a outﬂ4.0 to
about 7.1 Angstrom (asrangafastienis shigigedathiaphge ﬁ%F@ﬁ@P“@Bﬁgm%xis) when t he
porous inorganj,c oxi dg.i s mhhieGabidrado basiddoubelceatingr  si eves havi ng
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 wis)l aldcomtatyenecartonsn hawbsigheaverape sa1eHi Hbeht o t he

nol ecul ar sieve vold spaces. i ke: h8oZB0Lbicast rsdislaiay fauj asites
and nordenites, they J‘Faé’ ggﬁgﬂﬁhédé\ﬁﬂ%{ﬁ%%ﬁ%% %yé

: t ween g-aléane% and
slightly branched al keéing tanaolerajerei RiZRRBMNRPhY, ede MRS
quat emary carQ%p atonqﬁcﬁge U S. Patent No. 6,413,695. The 25 term " SAPCO'
refers to a siTl1coal 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
contai ni ng a non- zgol i trieGunBbet utaathesireveolande hie vy & IEBEGRNat i on
conponent, it is usuaJ#ﬁEPreéﬁéred that the netal be 30 deposited on the
catal yst using a non-af GV thod. Non-zeolitic nolecular sieves include
tetrahedral | y-coordi nated [ A102] and u0021 oxide units which may optionally
include silicag,Ses U e Ralends alNg: brinchdedps820 cdladredtyras & celouitiad fiimg

> 3 .
non-zeolitic nnRec | ar sieves, particul arl ta - - ont ai ni ng
SAPO s, on which the niearmpyst éaﬂWHBBﬁE@%%%ﬂﬁﬁ%ﬁgﬁiﬁﬁgéggﬁﬁggus net hod

have shown greater sel ggtdrwivimpeand activity than those catal ysts which have
used an aqueous nethod to deposit the active netal. The non-aqueous
deposition of active netals on non-zeolitic nol ecular sie 5is taught in
U.S. Patent No. 5,mg&umjwtslqangen@mm?dv%@%Wc?@é%eé‘?'ﬁ‘i\?%m}g'g/@di ssolving a
conpound of theggacyiye DBlabrtfady, HRMmaReass afgefbeactisg asol vent and
depositing it on the nolecul ar sieve by_ion exch i egnati on
10SOLVENT  DEAXI NGt erivditng Aol ﬁioﬁafgf%%?@gﬁi% Cgé%)g(%g is used to
renove smal |l anmounts of any remaining maxygqolecules fromthe lubricating
base oil after hydroisonerization. In the present invention, solvent
dewaxi ng may optionally 15 be used to enhance the pour point depressing
properties of the isonerized wax. In this instance, the waxy fraction
recovered fromthe solvent dewaxing step is generally nore effective in

| owering pour point than the oily fraction. Solvent dewaxing is done by

di ssolving the isonerized waxy bottons or slack wax in a solvent, such as
nmet hyl ethyl ketone, nethyl iso-butyl ketone, or 20 toluene. See U. S
Patent Nos. 4,477,333; 3,773,650; and 3,775,288. It has been found that

| ubricating base oil blends prepared according to the process of the
invention are conpatible with conventional pour point depressants.



EXAMPLES Exanple 1 5 Bright stock was prepared from Dagi ng crude by

hydr oi soneri zation for use as a pour point depressing base oil bl ending
conponent. The properties of the ()aging bright stock were as foll ows:

Ki nematic viscosity at 100 C 10 Viscosity index (VI) Pour point Coud point
Sinulated Distillat o n F/ W.%897/960 ST/5 989/ 1055 1510/30 1108 50

1167/ 1253 70/ 90 1291/1338 95/ EP Exanple 2 Varying anounts of the bright
stock described in Exanple 1 were blended with a isonerized
petrol eum derived base oil displaying the follow ng 5i nspections:

at 40 C39.8 ¢St V| sgos  Sbr i ARSI thademddv ) 108 10 Pour
Poi nt - 14C Si mul at ‘é%‘%‘%%&s”% B @SS&Q&F&%@%&( g T ‘

ation,

Vi scosity

L% ST/ 56%7/ 7%1 10/ 307411795 50836
1570190879/ 936 95¢aEmye 3eEGRgent, the sperigal igth yasiEH /S REFFHFBIEE5i | bl ends

e oil

and their rel evanfgihopeiiitigeppane. B0S shoamethyisiFad] @oikipndel ow. Table 1

10

15

20

25

30

15-25 percent by weight in chloroform-d1 were excited by 45 degrees pulses
followed by a 0.8 second acguisiiion time. In order {o minimize non-uniform
intensity data, the profon decoupler was gated off during a 10 second delay
prior to 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

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 CHs
up and CH. 180 degrees out of phase (down). APT is Attached Proton Test. It
allows all carbons to be seen, but if CH and CH; are up, then quaternaries
and CH, are down. The sequences are useful in that every branch methy!
should have a corresponding CH. And the mathyls are clearly identified by
chemical shift and phase. Both are described in the references cited. The
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 mads for n-paraffins or naphthenes, which may have
bsen present in the oil samples in varying amounts. The naphthenes content
may be measured using Field onization Mass Spectroscopy (FIMS3).

FIMS analysis was conducted by placing a small amount {about 0.1 mg.) of
the base off to be tested in a glass capillary tube. The capillary tube was
placed at the tip of a solids probe for a mass specirometer, and the probe was
heated from about 50 degrees C to 600 degrees C at 100 degrees C per
minute in 2 mass spectrometer operating at about 10-6 torr. The mass
spectromer used was a Micromass Time-of-Fiight mass spectrometer. The
emitter was a Carbotec 5um emitter designed for Fl operation. A constant flow
of pentaflourochlorobenzene, used as lock mass, was delivered into the mass
- 40 -



Blenci# 1 2 3 4 W%of Brig ht Stock 0.5 1.0 3.0 10.0 Pour Point, C-13 2
-14 23 Vis2:100C, cSt. 6.393 6.440 6.614 7243 Vis (c) 40 C, cSt. 40.24
40.53 42,1 47.00 VI 108 109 110 114 25It will be noted that the pour point
was significantly | owered when 10 weight percent of the bright stock was
present in the blend (Blend #4). In addition, the VI was raised for those

bl ends containing 1, 3, and 10 weight percent bright stock (Blend # s 2, 3,
and 4, respectively).

spectrometer via a thin capillary tube. Response factors for all compound
types were assumed to be 1.0, such that weight percent was given directly
from area percent.

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

10 vaporize at atmospheric pressure. Similarly, the 80 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 referred 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 -8352 or its equivalent. For
samples having a boiling range below 1000 degrees F, the bailing 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 biending
component, since it' is generally derived' from a bottoms fraction which makes

the 90 percent point or upper boiling fimit irrelevant.

THE POUR POINT DEPRESSING
2b BASE OIL BLENDING COMPONENT

The pour point depressing base ol blending component, as already noted

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

boiling waxy fraction of a pstroleum-~ derived base ol which has been partially
30  isomerized to a pour point of between about -20 degrees C and about

20 degrees C, usually betwesn about -10 degrees C and about 20 degress C.

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

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

-1 -



Exanpl e 3 The bright stock described in Exanple 1 was bl ended wth a second
| soneri zed petrol eumderived base oil displaying the follow ng inspections:
5 Viscosity at 40 C17.66 cSt Viscosity at 100004. 017 cSt Viscosity | ndex
(V1) 128 Pour Point-20C 10Sinulated Distillation, F/ W.% ST/5683/712

10/ 307241758 50787 70/90820/ 870 1595/ EP893/ 953 The various |ubricating base
oil blends and their relevant properties are shown in Table 2, below 20
Table 2 Blend # 5 6 7 8 W %of Bright Stock 0.5 1.0 3.0 10.0 Pour Point, C
-22 -22 -27 -33 Vis p, 100C, cSt. 4.051 4.084

hase oil blending component, low pour point must be balanced against higher

yield.

The pour point depressing base ol blending component of the invention

5 preferably will have & 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 oil
blending component should be above about 950 degrees F (510 degrees C).
A boiling range greater than about 1050 degrees F (865 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 point depressing base oil blending
component is used fo reduce the pour point, the pour point of the lubricating
15 base oll blend will be below the pour point of both the pour point depressing
base ol blending component and the distillate base oil. Therefors, it is usually
not necessary fo reduce the pour point of the pour point depressing base oil
blending component o the target pour point of the lubricating base oil blend.
Accordingly, the aciual degree of Isomerization need not be as high as might
20 otherwise be expected, and the isomerization reactor may be operated at a
lower severity with iess cracking and less yield loss. It has been found that the
pour point depressing base oil blending component should not be over
isomerized or 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 molecuies of the pouf 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 aloms.

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

-12 -



4.220 4.723 \As@40C, cSt. 17.97 18.19 19 22.10 VI 127 127 129 134 As
i n Exanpl e 2 above, the bright stock had a significant effect 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 Fischer-Tropsch
derived base oil displaying the follow ng inspections: 5 Viscosity at
40C17.22 cSt Viscosity at 100C4. 104 cSt Viscosity Index (VI)145 Pour

Point-20 C 10Sinul ated Distillation, F/ W. % ST/ 56431729 10/30741/ 770 50801
70/ 90838/ 888 1595/ EP907/ 949 The various |ubricating base oil blends and

E_BEI r relevant Pre o%rteji gﬁar%eesoﬁfgr%%wéxmgT@p%La%oéwhipeergi%yin%%oﬁggggﬁr 3 Blend # 9

point depressing properties is less effective than the waxy product.

The pour point depressing base oil blending component is usually prepared
5  from the bottorns fraction recovered from the bottom of the vacuum tower of a

refining operation handling a waxy petroleum crude. As already noted above,
the higher boiling botiom fractions generally will display the best pour point
depressing activity with the cut boiling between about 1150 degrees F {about
620 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 stock 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 OIL

The separation of synthetic or petroleum derived crudes into various fractions
having characteristic boiling ranges is generally 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 fo the
“nottoms” which represents the residual higher boiling fraction recovered from

25  the bottom of the column. Atmospheric distilation is typically used to separate
the lighter distiliate fractions, such as naphtha and middle disiillates, from a
bottoms fraction having an initial boifing point above about 700 degrees F io
about 750 degrees F (about 370 degrees C to about 400 degrees C). At
higher temperatures thermal cracking of the hydrocarbons may take place

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

-13 -



11 W %of Bright Stock 3.0 6.0 9.0 Pour Point, C-24 -28 -28 Via ft, 100C
cSt. 4.296 4.498 4209 Vis (c) 40C, cSt. 18.32 19.54 20.75 VI 147 149 153 1
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 5i nspections: Viscosity at 40 C31.59 cSt
Viscosity at 100 C6.295 ¢St Viscosity Index (VI)154 10 Pour Point-14C

Simul ated Distillation, Flo W dsHimiad BRhekMoi0RRdlH8 phRELE arc
usually recovered from the vacuum distiliation coiumn, although the invention
is not intended to be limited to any particular mode of separating the

components.

The isomerizad distillate base oil fraction used in carrying out ihe 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 degraes C. If the target cloud poiht for the lubricating base ofi

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

15  peutral base oll.

Typically the isomerized distillate base ofl will have a boiling range having the
10 percent point falling between about 625 degrees F and about
. 790 degrees F. The 90 percent point will usually fall between about
20 725 degrees F and about 950 degrees F, preferably the 90 percent point will
fall between about 725 degrees F and about 800 degrees F.

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

25 dewaxing the distiliate base oil were unsuitable for use in blends of the
present invention. Hydroisomerization which is also used in the preparation of
the pour paint depressing base ofl blending component is explained in greater
detail below.

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

-4 -



1570/ 909431982 95/ EP99611031 The various |ubricating base oil blends

and their relevant properties are 20 shown in Table 4
. , below. Table 4 B
# 12 13 14 15 W % of Bright Stock 0.5 1.0 3.0 10.0 Pour Point, C -14 _Ilgnd

16 -23 Vis Q 100C, cSt. 6.332 6353 6.513 7
3608 I 104 155 154 Tk 048 Vis A 40C 31.86 31.93 33.16

observed when using the pour point depressing base oil blending component
of the invention, the V! of marginal base oils may be significantly improved
without the use of conventional additives. The pour point depressing base off
blending component of the present invention by increasing the VI, makes it

5 possible to upgrade Group 1 base oils having a Vi of less than 110 up to
Group 1 plus base oils. It is also possibie by using the present inveniion to
upgrade Group If plus base oils to Group 1il base oils.

LUBRICATING BASE Oll. PRODUCT

10
A lubricating base oil biend 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 ol blend will alsoe have a pour point

15 below about -9 degrees C and a V| that is usually greater than about 90.
Preferably the kinematic viscosity at 100 degrees C will be batween about
3 oSt and about 7 ¢St, the pour point will be about -15 degrees C or iess, 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 ol preferably will be

20 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 least 9 degrees C helow the pour point of the distiliate

25  base ofl. At the same time, the Vi of the biend wili preferably be raised by at
jeast three numbers above the V| of the isomerized distillate base oil. The
properties of the iubricating base oils prepared using the process of the
invention are achieved by blending the isomerized distillate base oil with the
minimum amount of the pour point depressing base oil blending component

30  necessary to meet the desired specifications for the product.

in achieving the selected pour points, the pour point depressing base oil
biending component usually will not comprise more than about 15 weight
-15-



25Note the drop in pour point at the 3.0 weight percent and 10.0 wei ght
Exanpl e 6 Daging bright stock was separated into three

percent |evels.
cuts having the follow ng boiling ranges:
anal yzed by FIMS to determ ne the paraffin content.
paraffin content for cut #1 of 20.7 weight percent,
percent, and cut #3 of 47.1 weight percent.

bl ends were prepared using an isonerized petrol eumderived base oi
to the one used i n Exanpl e 3 above.

10 Each of the cuts was

The results showed a

cut #2 of 20.6 weight
15 Various lubricating base oi

sim |l ar

The results are shown in Table 5 bel ow

Table 5 20 ' 81% ES1211al | 695, ' .0111. D
00.0 t11nallnal | AbEea th%base\@ﬁ%%aé’m%ﬁ a@y #“&%0“9%99"&9 *h%*é”sﬁ'&

10

15

20

25

30

less, and most preferably the pour point depressing base oil blending
component will comprise 3.5 weight percent or less of the blend. The
minimum amount of the pour point depressing base oil biending compoenent to
meet the desired specifications for pour point and VI is usually preferred to
avoid raising the cloud point and/or viscosity of the biend to an unacceptable
level. At the lower levels of addition, the effect on cloud point is generally
negligible.

As already noted, when the pour point depressing base oll blending
compcinent is blended with the isomerized distillate base oif, a V| premium is
observed. The term “V§ premium” refers to a VI boost in which the VI of the
blend is significantly higher than wouid have been expected from a mere
proportional averaging of the Vi's for the two fractions. The improvement in VI
resulting from the practice of the present invention makes it possible 1o
roduce a Group il base of, i.e., a base oil having a Vi greater than 120, from
a Group !f plus base oil, i.e., a base oil having a VI between 110 and 120. A
Group i plus base oil may also be preparad from a Group Il base oil having a
Vi below about 110.

A furthér advan{age of the process of the present invention is that the volatility
of the lubticating base ol blend may be lowered relative to that of the
isomerized distilate base oil fraction. The pour point depressing base oil
blending component is characterized by a very low Noack volatility.
Consequently, depending upon how much of the pour point depressing base
oil biending component is blended with the iscrmerized distillate base oil, the
lubricating base olii blend may have a lower Noack volatility than the
isomerized distillate base ofl fraction alone.

Lubricating base oil blends prepared according to the process of the present

inveniion display a distinctive bolling 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 & lubricating
-16 -



wt % 54% 54%
10.0 5.0 .

BG | 100,0 99,6 tinl 89.6 95.0 90,0 94.6 89 6 Ds Cu #1

10.0 0.0 Dg Cu 5.0

10

15

20

25

30

base oil blend having a kinematic viscosity at 100 degrees C above about

3 ¢St and further containing a high boiling fraction having a boiiing range
above about 950 degrees C and a low boiling fraction having & boiling range
helow about 050 degrees C, wherein when the high boiling fraction is distilled
out the low boiling fraction has a higher pour point than the entire lubricating
hase oil biend. Generally, the high boiling fraction will have a paraffin content
of at least about 30 weight percent. The low bolling fraction corresponds fo
the lsamerized distillate base ofl, and the high boiling fraction cosresponds fo
the pour point depressing base oil blending component.

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 distilation methods welt known to those skilled in
the art, 85 weight percent of the blend to get a 850 degrees F cutpoint.

HYDROISOMERIZATION

Hydroisomerization, or for the purposes of this disclosure simply
sisomerization”, is intended to improve the cold fiow 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 to make
it suitable for use as a pour point depressing base oit blending companent.
Likewise the distillate base oli must be isomerized prior to being biended with
the pour point depressing base oil blending component,

isomerization ideally will achieve high conversion levels of the wax 1o

non-waxy iso-paraffins while at the same time minimizing the conversion by

cracking. Since wax conversion can be compiete, or at least very high, this

process typically does nof need to be combined with additional dewaxing

processes to produce a high boiling product with an acceptable pour point. In
-17 -
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Visople 1..301* 0,40 0,40 040 0.40 0.40 nil
100.

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. lsomerization operations
suitable for use with the present invention typically use a catalyst comprising
an acidic component and may optionally contain an active metal component
having hydrogenation activity. The acidic component of the catalyst preferabiy
includes an intermediate pore SAPO, such as SAPO-11, SAPO-31, and
SAPO-41, with SAPO-11 being particutarly preferred. intermediate pore
zeolites, such as ZSM-22, ZSM-23, 552-32, ZSM-35, and Z5M-48, also may
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 commonily used.

The phrase "intermediate pore size”, when used herein, refers to an effective

pore aperture in the range of from about 4.0 fo 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 molecuiar sieving characteristics. Uniike small pore
~eolites such as erionite and chabazite, they will allow hydrocarbons having
some bfanching into the molecular sieve void spaces. Unlike larger pore
zeolites such as faujasites and mordenites, they are abie to differentiaie
hetween n-alkanes and slightly branchéd alkenes, and larger alkanes having,
for example, quaternary carbon atoms. See U.8. Patent No. 5,413,695, The
term “SAPQ" refers to a siiicoalumi'nophosphate molecular sieve such as
described in U.S. Patent Nos. 4,440,871 and 5,208,005.

in preparing those catalysts containing a nan-zeolitic molecular sieve and

having a hydrogenation component, it is usually preferred that the metal be

deposited on the catalyst using a non-agueous method. Non-zeolitic

molecular sieves include tetrahedrally-coordinated [AIC2] and {PO2] oxide

units which may optionally include silica. See U.S. Patent No. 5,514,362

Catalysts containing nor-zeolitic molecular sieves, particularly catalysts
-18-
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IlOOO 100.0 100.0 100.0 100.0 4.692 100.0 Test 1=11117111N111
Via. 100C, cot 4.017 4.081 4.399 4.217 4.452 4.399 4.763
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containing SAPO's, on which the metal has been deposited using &
non-aqueous method have shown greater selectivity and aclivity 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 sigves
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 sieve by jon exchange or

impregnation.

SOLVENT DEWAXING

In conventional refining, solvent dewaxing is used to remove smalt amounts of
any remaining waxy molecutes from the lubricating base oll after
hydroisomerization, In the present invention, sclvent dewaxing may optionally
he used to enhance the pour point depressing properiies 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 olly fraction.
Solvent dewaxing is done by dissolving the isomerized waxy bottoms or siack
wax in a solvent, such as methyl ethyt ketone, methyl iso-butyl ketone, or
soluene. See U.S, Patent Nos. 4,477,333; 3,773,850, and 3,775,288.

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

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

-10 -

4. 327



V 8 in 132 127 130 132 138129136 45132 PP Cfl In -42 40 -33 -39
TilffllEall-31 -36 11113111111119711 -Pour Poi nt Depressan ' Pour Point 25
Note that while Daqing cut #2 was effective in |lowering the pour point and
raising the VI of the base oil, Daqing cut #3 was the nost effective.
Exanple 7 Using three cuts of Daging bright stock as in Exanple 6 above,
various |ubricating base oil blends were prepared using an isonerized

petrol eum 5 derived base oil simlar to the one used in Exanple 2 above.
The results are

EXAMPLES
Example 1
5  Bright stock was prepared from Daging crude by hydroisomerization for use
as a pour point depressing base oft blending component. The properties of the

Daging bright stock were as follows:

Kinematic viscosity at 100°C 215 ¢St

10  Viscosity index (V1) 1 38D
Pour point -18°C
Cloud point 15°C
Simulated Distillation, °F/ Wt.%

sT/5 897/960

15 10/30 989/1055

50 1108
70/20 1167/1263
o5/EP 1201/1338
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shown in Table 6 below. Table 6 334 A 131 d D E F1 i
LI ML NI wt% w % v4% wt % wt % wt 94 wt % wt % w. S
011 100.01 99.6

11 J11 K1
% W% W% w%w %w % Base

Example 2

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

5 inspections:

Viscosity at 40° C 30.8 cSt
Viscosity at 100° C 6.35 ¢St
Viscosity index (V1) 108
10 Pour Point -14° G
Simulated Distillation, °F/ Wt.%
ST/h 6871721
10/30 7417795
: 50 836
15 70/90 879/936
a5/EP 9631024

The various lubricating base ot blends and thelr relevant properties are
20 shown in Table 1, below.

Table 1
Blend # 1 2 3 4
Wt % of Bright Sicck | 0.5 1.8 3.0 10.0
Pour Point, °C A3 ] A2 | 14 | -23

Vis @ 100°C, ¢St 6.303 | 5.440 { 6,614 | 7.243
Vis @ 40°C, cSt. 40.24 | 40.53 | 42.1 1 47.00
Vil [ 108 109 110 114

25 It will be noted that the pour point was significantly lowered when 10 weighi
percent of the bright stock was present in the blend (Blend #4). In addition,
the V| was raised for those blends containing 1, 3, and 10 weight percent
hright stock (Blend #s 2, 3, and 4, respeciively).
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94.8 89.5 95.0 90.0 94.6 89.6 95.0 90.01 94.6 89.6 95
5.0 10.0 5,0 10.0 02 Cut 0 .0 90.0 Dg Cut

10

15

20

25

Exampie 3

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

isomerized peiroleum-derived base oil displaying the following inspections:

Viscosity at 40° C 17.86 ¢St
Viscosity at 100° C 4,017 cSt
Viscosity Index (V1) 128
Four Point -20°C
Simulated Distillation, °F/ Wt.%
8T/5 B883/712
10430 7241758
50 787
70/80 820/870
S5/EP 893/853

The various lubricating base oil biends and their relevant properties are
shown in Table 2, below.

Table 2
Blend # 5 8 7 8
Wi % of Bright Stock | 0.5 | 1.0 395 1 100
Pour Point, °C 22 | 22 | 27 | -33
Vis @ 100°C, oSt 4051 | 4084 1 4,220 | 4723
Vis @ 40°C, ¢St 17.97 11819 19 12210
VI 127 | 127 | 129 | 134

As in Example 2 above, the bright stock had a significant effect on pour point
and V1 at the 3.0 weight percent level.

=92 .
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5.0 10.0 5.0 10.0 Dg Cut #3

5.0 10,0 5. ,
1401* 0.40 0.40 0.40  0.40 0. 40 >0 10.0 Visopl ex

Example 4

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

Fischer-Tropsch derived base oil displaying the following inspections:

5
Viscosity at 40° C 17.22 ¢St
Viscosity at 100°C 4.104 c5t
Viscosity Index (V1) 145
Pour Point -20°C
10 Simulated Distillation, °F/ Wt.%
sThh 643/729
10/30 7417770
50 801
70/90 838/888
15 95/ER 907/949
The various lubricating base ofl blends and their relevant properiies are
shown in Table 3, below.
20
Table 3
Blend # 2] i0 11
Wi % of Bright Stock | 3.0 6.0 8.0
Pour Point, °C 24 | 28 | -28
Vis @ 100°C, cSt. | 4.206 ; 4.498 | 4709
Vis @ 40°C, ¢St 18.32 | 19.54 | 20.75
Vi 147 | 14g | 153

This Example illustrates that the bright stock effectively lowered the pour point
o5 and raised the VI of the Fischer-Tropsch derived base off at the 3.0 weight

percent lavel.
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040 0.40 Total wt. 55 100.0 100.0 100.0 100.0 100.0 1
100.0 100.0 100.0 100.0 100.0 100.0 Test | 1010001000 100.0

Example 5

The bright stock described in Example 1 was blended with a second
isomerized Fischer-Tropsch derived base ol displaying the foliowing

5 inspections:

Viscosity at 40° C 31.59 ¢St
Viscosity at 100° C 6.295 ¢St
. Viscosity index (Vi) 154
10 Pour Point -14°C
Simulated Distitation, °F/ Wt.%
ST/5 803/827
10/30 B41/881
50 912
15 70/90 943/982
95/EP 996/1031

The various lubricating base oil biends and their relevant properties are
20  shown in Table 4, below. -

Table 4
Blend # 12 13 14 15
Wt % of Bright Stock | D.5 1.0 3.0 10.0
Pour Point, °C ~-14 -13 -18 -23
Vis @ 100°C, o3t 6.332 168353 |1 6513 | 7.048
Vis @ 40°C 31.86 | 31.93 | 33.16 | 36.98
Vi 154 155 154 1565

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

levels.
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Via. @too C. est. 6.457 6.555 5,784 6.997 6.659 6.895 6.959 7.387 6.856

7.278 7.232 7.939 7.122 7.835 VI 104 10
111 116 110 114 6 109 111 107 110 110 113 108 111

Exampie 6

Daging bright stock was separated into three cuts having the following boiling

ranges:
5
Daging BS Cut# 1 950° F- 1050° F 285 wt.%
Daging BS Cut # 2 1050° F- 1150° F 36.0 wt.%
Daging BS Cut #3 1150° F plus 35.5wt.%
10

Each of ihe 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 percent, and cut #3 of 47.1 weight percent.

15  Various lubricating base oil blends were prepared using an isomerized
petroleum-derived base oil similar 1o the one used in Exampie 3 above. The

results are shown in Table & below.

Table 5
20

D# T A E] C 1 D H F G "] 1 ] [ LM N |
T Wik | with | W% | wit | with | vA% | with | wiZ W% | W% | W% | Widh | wi% |

BTG 005 | 956 | 946 | 856 | 950 | ©00 | 645 | 896 | 650 | 800 | 946 B9.6 | 860 | @00

Dq out 50 | 100 | 30 |.100

1 :

Dg Cut 9§ 100 | 58 | 100

2

P Cut 5.0 18.0 5.0 10,0
#3
Visoplex 0.40 .40 040 @40 0.40 0.40 0.40
1-301"
el Wt ] 000 | 1000 | 100.6 | 100.0 | 1000 | 1000 | 100.0 T00.0 | 100.0 | 300.0 | 100.0 | 100.0 | 1800 | 100.0
%
Test
Vis. @ 01T | A0B1 | 429 | 48098 | 4497 | 4452 | 4388 | 4.783 | 4.827 5682 | 4548 5114 | 4478 | Hba3

108°C,

oSt

Wi 128 127 130 132 127 130 182 138 128 136 138 145 132 144
[ -20 A3 -2 42 -20 20 -39 -40 -28 31 =35 43 35 -33
~Pour Point Depressant

“Pour Palnl

25  Note that while Daging cut #2 was effective in lowering the pour point and
raising the V1 of the base oil, Daging cut #3 was the most effective.
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PP C-12 -40 -37 40 -14 -13 -39 -40 -16 -18 -43 -39 -24 -32 The results in
Table 6 confirmthe conclusions in Exanple 6, above. Dagi ng bright stock
cut #2 was effective in depressing the pour point of the blend and rai sing
the VI. Daqing bright stock cut #3 was the nost effective. Exanple B The
pour point depressing ability of the Daging bright stock of Exanple 1 was
conpared to a petrol eumderived sol vent dewaxed bright stock (G tgo 5150
BS) which had the follow ng inspections: Kinematic viscosity at 100C30. 6
cSt Viscosity index (VI)94 Pour point-13 C The Daqging BS and the G tgo 150

BS were each bl ended separately w th gdhfmereri zed 100 Neutral base oi
(Chevron 100R). The properties of the various blends is shown in Table 7
below. Table 7 I1D# A2 B2 C2 D2

Using three cuts of Daging bright stock as in Example 6 above, various
lubricating base oll biends were prepared using an isomerized petroleum-
5 derived base ol similar to the one used in Example 2 above. The results are

shown in Table 6 below.

Tahle 6
: Mt N1
1 o1 gt ] F1 a1 Hi 1 J1 K1 L1
e i:% 3;% \(A:rl% O T W% | with | wt% | wi% | wi% | wt% | owith wi% | owt% | wi¥%
Base Dl 1000 | 68.6 94.8 848.6 85.0 0.0 84.6 89.6 258.0 90.0 84.8 88.6 95.9 9G.0
By Gut 5D 10.0 80 0.0
g‘q Cut 5.0 10.0 80 0.0
22 Cut 50 10.0 EXd 10.0
G
= ) 0.40 040 0.40
Visoplex 0.40 040 | 040 0.4 X L X
B
;f‘t:: Wi 1 1050 | 1000 | 1000 | 1000 | 10006 | 1000 160.0 | 1000 | 160.0 | 100,0 | 1000 | 100,0 } 100.0 | 100.0
%
-\Ff?:t@ G457 | B.6556 | 8.784 | 5897 | 6,669 6805 | B.958% | /.887 | BABG | A7 1 7.232 7038 1 7422 | 7.836
100% G, -
:’?t 104 108 108 111 107 110 110 118 108 111 111 118 112 114
PP oCH =12 40 -37 -40 -4 =13 -38 =40 -16 18 43 -35 «24 -32
j D *Paur Foin Dapressant
"Pour 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 Vi. Daging bright stock cut #3 was the most effective.
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w %w %w %w %w %Base G 100 95.0 90.0 95.0 90.0 Gitgo 150 BS 5.0
10.0 Daqgi nq BS 5.0 10.0 Total wt. 100 100 100 100 100 Test

Example 8
The pour point depressing ability of the Daging bright stock of Example 1 was
compared to a petroleum-derived solvent dewaxed bright stock (Citgo

5 150 BS) which had the following inspections:

Kinematic viscosity at 100° C 30.6 ¢St

Viscosity index (V1) o4
Pour point -13°C
10
The Daging BS and the Citgo 150 BS were each blended separately with a
isomerized 100 Neutral base oil {Chevron 100R). The properties of the
various blends is shown in Table 7 below.
15 '
Table 7
ID# A2 B2 | G2 | D2 E2
wit% | wt% [ wit% | wi% | wit%
Base Oil 100 | 950 | 90.0 | 95.0 | 90.0
Citgo 150 BS 5.0 10.0
Daging BS 5.0 10.0
Total wt. 100 100 100 100 100
Test
Vis. @ 40°C, eS8t 12058 | 22.63 | 25,65 | 22.61 | 2535
Vis. @ 100°C, cBt. | 4.137 | 4,448 | 4.833 | 4458 | 4.865
Vi 101 107 116 108 115
PP “C* =13 -10 -11 -13 -16
**Pour Point
20

The solvent 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 ID#'s B2 and C2). The iscmerized Daging bright stock significantly
lowered the pour point at the 10 weight percent (ID# E2).
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Vis, a. 40 ¢, cSt 20.55 22.63 25.65 22.51 25.35 1 oo ¢, cSt. _ylz .(c)
4.137 4.448 4.833 4.458 4.865 VI 101 107 110 109 115 PP DC* -13 -10 -11 -13
-16 **Pour Point The sol vent dewaxed bright stock was not effective in ‘
| owering the pour point of the 100 neutral base oil, although the viscosity
and the VI both increased (See ID# s 32 and C2). The isonerized Dagi ng
bright stock significantly | owered the pour point at the 10 wei ght percent
(ID# E2). Exanple 9 Daqing bright stock of Exanple 1 was bl ended with a

sol vent dewaxed 100 Neutral base oil (ExxonMbil AC 100). The results are

shown in Table 8 5 bel ow.
Example 9

Daging bright stock of Example 1 was blended with a solvent dewaxed
100 Neutral base oil (ExxonMobil AC 100). The results are shown in Table 8

5 below.
Table 8

ID# A3 B3 c3 |

wt% | wi% i wi%
Base Ol 100 850 | 90.0
Daging BS 5.0 10.0
Tofal wi. 100 100 100
Test
Vis. @ 40°C,cSt 12024 | 22.65 | 26.14
Vis. @ 100°C, oSt | 4.046 | 44 | 4.801
Vi 95 100 103
PP °C* -18 -18 -19
*Pour Point

10

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 to the blend identified as 1D# E2 in Table 7 where

the same Daging bright stock reduced the pour point of the isoimerized base
5 ol
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Table 8 ID# A3 33 C3 w %w %w %Base O 100 95.0 90.0 Daging BS 5.0
100 100 100 Test Vis. @00 c, cSt 2024 22.95 26.14 Vis.

10. 0 Tot al
100C, cSt.

10

15

20

W .

4.046 4.4 4.801 VI

10.

A lubricating base oil blend having a kinematic viscosity at

100 degrees C above 3 ¢St and further containing a high boiling fraction
having a boiling range above 950 degrees C and a low boiling fraction
having a boiling range below 950 degrees C, wherein when the high
boiling fraction is distilled out the low boiling

fraction has a higher pour point than the entire lubricating base oil blend.

The lubricating base oil blend of claim 1 wherein the high boiling

fraction contains 30 weight percent or more of paraffins.

The lubricating base oil blend of claim 2 wherein the high boiling

fraction contains 40 weight percent or more of paraffins.

The lubricating base oil blend of claim 3 wherein the high boiling

fraction contains 50 weight percent or more of paraffins.

The lubricating base oil blend of claim 1 having a kinematic viscosity at
100 degrees C between 3 ¢St and 8 ¢St

The lubricating base oil blend of claim 1 wherein the high boiling
fraction has a boiling range above 1050 degrees F.

The lubricating base oil biend of claim 6 wherein the high boiling
fraction has a boiling range above 1150 degrees F.

The lubricating base oil blend of claim 1 wherein the high boiling
fraction comprises bright stock.

The lubricating base oil blend of claim 1 wherein the entire lubricating base
oil has a pour point which is at least 3 degrees C below the pour point of
the low boiling fraction.

The lubricating base oil blend of claim 9 wherein the entire lubricating base

~20.
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95 100 103 PP C' -19 -18 -19 *Pour Point 10 It should be noted that there
was no appreci abl e change in pour point when the Daqging bright stock was

bl ended with a sol vent dewaxed base oil. These results nmay be conpared to
the blend identified as ID# E2 in Table 7 where the same Dagqi n(‘g bri ght
stock reduced tdidagaunouperiniwiieh is @blepsidhiagroasdC balsw theppyr poinf of A

| ubri cating ba§ﬁ vl bBliSPHafRY N @ kinematic viscosity at 100 degrees C
above 3 cSt an ?urther containing a high boiling fraction having a boiling
range above 950 degrees C and a |low boiling fraction having a boiling range

bel ow 950 glegr egfe iGhrickS] Bhde WheTLidimerivedrehbAk lehftg-ifivRetPadesoidi sti | 1 ed
out the | ow b0|I|r?qgmfrac ion has_a _higher pour point than the entire

| ubri cating baddensihas g POt which i§ abppt & 15960954 €819 B PBWAPHM cl ai m 1
wherein the hi gi thoioh BWlidg fsdiiban contai ns 30 wei ght percent or nore of
paraffins. 3. The lubricating base oil blend of claim2 wherein the high
boiling 10fraction contains 40 wei ght percent or nore of paraffins. 4. The

| ubri cati ngp basgheirbrichltiRwhsefoil Bleat B dahenabieintthe Vhbdhe birki ng fracti on
contai ns 50 wei ght percent or nor The | ubricating base

[ P , e of paraffins. 5,
oi | blend of clldpieRingbRseR] BhiRherdbal he WPLEs Qv §PURI MsEOYegr ees C bet ween
3 cSt and 8 c¢cSt. 156. The lubricating base oil blend of claim1l wherein the

hi gh boiling fraction has a bqQiling._ran bqve 5 egre F. 7. The

| ubricatin -bas@equ’r‘OBP%%PS@fo”a'%drﬁf8'5%%2? E?W”Q ﬂéf?ﬂﬂbgg""%%”i fﬁ)r@‘df raction has
a boil kg rangeimhmaand Ubé teeBIEE 86ilifty fréstiol RBlesdtban ¢adi ng base oil bl end of
claim1 wherein the high boiling 20fraction conprises bright stock. 9. The
| ubricating base oil blend of claim1 wherein the entire |ubricating base
oi | has a popur T iobricatviasesil @t clhirast hairdegvessvE1behaitHend gpour poi nt  of
the | ow boili n%fra tion. 10. The | ubrizﬁati ng base oil blend of claim?9
wherein the entfFd i\f?ﬂ'lf FAgN 5ROWdi2P has a pour point which is at |east
6 degrees C bel ow the pour point of the low boiling fraction. 11. The

| ubri [ b il.of claim ' he i re-| j [ b il
sl end has . pol TR e TFEAT: aag i Bl § 1R pour ol nt

of the | ow boi | detgeds @ck iazs.
15
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12. The lubricating base oil blend of claim1 wherein the VI of the entire
| ubricating base oil is higher than the VI of the low boiling fraction. 13.
The lubricating base oil blend of claim12 having a VI of between 110 and
10120 and the VI of the high boiling fraction is |less than 110. 14. The

| ubricating base oil of claim12 having a VI above 120 and the VI of the

hi gh boiling fraction is below 120. 15. The lubricating base oil blend of
claim11 having a cloud point of 0O degrees C or less. 15 Process For

| mprovi ng The Lubricating Properties O Base Gls Using |Isonerized
Petrol eum Product Abstract 5A nethod for inproving the lubricating

properties of a isonerized distillate base oil_havin ki nematic viscosity
bt 100 degrees C DUPRERTomsgRrovn Thel ubicrting Rpperties ot Bans Gigt hod

conprising blending with sajd isoneriz istill.at ase oil a sufficient
amount of a pour point dep?%%'gp 'B%réz(?%g?qq"%f"@ﬁhmfﬁmgonponent to reduce the
pour point of the 10 resulting base oil blend at |east 3 degrees C bel ow
the pour point of the distillate base oil wherein the pour point depressing

base oil bl ending conponent is an isq&ggéﬁﬁd petrol eum deri ved base oi
containing material having a boiling Tarnge-above about 1050 degrees R; al so

Lot "por o Sont Qoo MU S TR B B STl

base oil having a kinematic viscosity at 100 degrees C between about 2.
¢St and about 8 cSt, the method comprising blending with said
isomerized distillate base oil a sufficient amount of a pour point
depressing base oil blending component to reduce the pour point of the

10 resulling base oil blend at ieast 3 degrees C below the pour point of the
distillate base oil wherein the pour point depressing base oil blending
component is an isomerized petroleum derived base oil containing
material having a boiling range above about 1050 degrees R; aiso
lubricating base oil biends prepared according to the process; and the

15 pour point depressing base oil blending component.

{No drawings)



