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 uidibw yolgtiobCeresthandy r enal Fastierts e teeoisl ong

manufactured today are able to mest these demanding specifications.



25 with a solvent. Consequently, it is desirable to use the m ni nrum anount
of an additive necessary to produce an on-specification |ubricant. Pour
point which is an inportant property of base oils intended for blending
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 tives whi ch fravsideasie siesretbast olweavinye yistositpoi aitoubd chawareites are

ol yrrer s wit h pedAREORRIOERBINT CHaT e REE PR & NS TR THEPBhr af £ ns
in the base oi | dw drBhbRId deagedsi®of iessratdfanblgfabbair-g& degrec Eypsiast: | at ti ces.

Exanpl es of pour pojnt depressants, kno to t i

et hyl ene-vi nyl - Mt @‘%8§8I'?%§F&\?t\§iuﬁ%waa§’8f' g@e&roér%%t?ﬁb%gﬁgﬁﬁ%?g?g, 5

al kyl - est er s5 of 1 §if S RBESAB géreranbytatinebaepokshenld haa &oadstwzigiyof
unsat ur at ed- car boxyl'1 ¢ aci ds, polyal kyl acryl at | Jfacryl ates,
al kyl phenol s, %ﬁ%?%ﬁ%@%‘?‘%@r‘ﬁm&}é/%' 5%8‘%859 K‘@'ﬁémgg Qit%g! lJ]I}‘lr%rj\%/n%%’bur poi nt
depressant s ar eggabiifpaie GERIeMinte ap asdtga sulndonist oftegudith ot kds
drastically with solvent prjor to use...See F r f ty Per for mance of
Crude Gl 10 m@bﬂ@éﬁppemfﬁafafaﬁ?wya@g? 99 T coh i "egtr‘?ﬁa&s%.\h%ig%ﬁ%é‘r%a vor | d

O |, June 2001, ,Raaes A/Srddb-il ReUbil paving adkpeessanbsutt Hight 120 it he

literature have a wax-1like paraffinic part i.ch - I ith the
wax- f or m ng @ onfréeeas ® i s ﬁéolgﬁuire, a%lﬂ@prgunp%p% b%%? Eﬁﬁﬁﬁﬁlﬁgﬁgéﬁgag yst al
growt h. The pougsfRidis HeRhessifiigeddase obiduabloandissgharodfiomentsatmpboyed in

the present invention differs from15 po oi nt I own fromthe
prior art in bePWi&%‘éﬁ?ﬁ“ﬁ?tl%igfﬁﬂt%{r@rfff%g[o@5%59‘8%%? ﬁﬁ@ﬁ@‘g‘% %é%s of the

present i nV$nt LQB\/én%éé&@E td ReaReus bqest e \deﬁa&agtﬂm@bm@‘i iofolthd| endi ng |
conponent of the present inventiqgn is nqt, an _additi i vanti ona
sense. The pour G5aiml plssnadrg Egoqﬁ‘aér@”%ﬂIpl%rb@r?aiof{émeé%r?p%ﬁggﬁ] tt%%%c?%i n the

i nvention i §50nkahga 1heBreaehd iegtivvempk@dit pedsidd uowérmut paint ad relsehas  been
i sonerized. Therefore, It does not lend itself to problens which have been -
associ ated wi thhe use of conventional additives. The pour point -
depressing base oil bl ending conponent used in the present 25 invention is

general ly prepared froma wax etrol eum batto fr i eferably from
a waxy bright steegoil sgfers tﬁ@,rx’f“(% QES’QQH{H[HE,CQHW&&FG é?%%lﬁ%%ern%se%%f ?Ogm a high
Ear afLi mhIC cru?%e %{djﬁ%};%ﬁd@rﬁkﬁgwﬁaﬁiéﬁ?@ %{mdi@ﬁﬁib@qéraimiewtwmi CB has I
een highly refined and dewax i S | gh . - ase oi-
which is nafdd eECleHR @@S“VFS%@%‘?I%Wg%‘fovﬁrfg%ﬁ)gbﬁlggrsa%%%?%%a@rypet rol eum
?éO der}vedb:ari gE}z\dﬁg%\%amS%Henh@g\yt %Ng;cwhm@cuyo alyow mdﬁﬂimgfﬁbpeaﬁesai@ﬁafeg_rees '
, preferably above C a eqr ees and. _nor . angi ng
from 500 to 110dinieked é{{b”%“tc?@d?%&“?{is Vght Spsetcggﬁho&gr(i%/ng/gﬁt;o?%w?%qi ng
crude has been fipupddtigvdeasakbaisaetapdiadtias treasosyofitbe trishadiebrpresent
invention. -3- 'As used in this disclo .E{ae tbhe vvor(g "ﬁggﬁ&glr%g?" Io%
"conprising” is $9eAdEEVesaIsaPrERLh SUHREY PrRIgIEs ARG *hg Tt Re Pncl usi on
of the namede! aBMN Soivbit CHMeqRERESS RIdesyatx &l widi thg mitilmem anmmnarethn
el ements. The phrase "consists essenti al Ie{) Oiﬁ" ol i%bﬁ;@nr?[i sting essentially
GHHER B EER

of is intended tFHVENSCHESABKEINRIUSH 28 °5F 5 of any essenti al
significance to the conposition. The phrase "consisting of" or "consists

of' is intended as a transition, neani th cl usi on, of | . 1 he
recited el enent sPWftﬂﬁ?'rt'fH‘é‘*%‘)&%éﬁt‘?%{‘]"ﬁP&SH?@ ?eﬁ%r"fltg? of's 'QEGQSG%WP%@P ties.
10SUMVARY The prigesiHisHiiGhRaH:es ihe |dlidse einfsbratoresatviridnadoviearent ofdhevi ng t he
| ubri cati ng groperti es of an isonerize | at e base %itl

abrlioy !
ki nemati ¢ vi 8tospasp fd'tisﬂ?b@e’lﬂ%r“é%’e@oﬁﬁ?%s fe gl PeT BOEPeg) ‘g‘%g}ﬁg‘fﬁ 8 aSt,

th?f met hod 15C°”E'Fiﬁif§ﬁél9lulgt'if@£ﬁ,iiﬂgoﬁérg he@@bﬂyh@@g@rimqﬁaud%mﬁdfﬁm masease oil a
sufficient anount of a pouf 'point ressin e oil. blendin onent
to reduce the pohyﬁ¥kﬁ4ﬁ@QﬁPf?ﬂ@dwgﬁhngwa%ﬁﬁgémgﬁye%wgﬁ%Lagg%ggéﬁggpdegrees
C bel ow the pour g8t thafpcuhgoiht?mBEd EiRchrdirsfbirtd @i 2 foms poini deprdsareisn t he
pour point depressing base oil blending conponent is an isonerized
petrol eum deri ved base oil containing 20 materi al havi ng a boiling range
above about 1050 degrees F (about 565 degrees C). preferably the pour point
depressing base oil blending component will contain at |east 40 wei ght
percent of material boiling above 1050 degrees F (about 565 degrees C) ,
nore preferably it will contain at | east 60 weight percent of materi al
boi l 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 point depressing base oil blending conponent in which 90 wei ght
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The pour point depressing base oil blending conponent is generally prepared
fromthe bottons fraction of a waxy petrol eum crude, such as, for exanple,
Daqi 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 oil bl ending conponent may
al so be prepared from ot her waxy petrol eum derived sources such as sl ack
wax. Typically the vvax is partially isonerized to a pour point between -20
degrees C and a@.% SreGolyick Sy POManPRjdRbcdrbatiaUhat 10 degrees
C to about 20 degre gs ﬂ@ ﬁ? re?ogf\éﬂlea § Bre er@ed dr oi sorrerl zation

i ntroduces 10 birdgradiiviy thm@a)“a‘iﬁh%mﬁafﬁéﬂﬁ?i hygriapling &e feppalion|af Erese

mol ecul es of 't NgpakPGLAL @Qr‘ng%'of‘ﬁo@%%ﬁxtQéﬂreé?slaf?x@kr{w«nqefﬁﬁ@é}@nt

fol |l owi ng |son'er|za Pon W Tl | ay an average degree of branching in the
nol ecul es of at iricéldstetfﬁ’iebﬁ*a{ﬁwh@@tﬁiéﬁoll@!G“%'éfWﬁTa‘é‘%TéWsmefM@F’Qi'yﬁﬁlrsy t he
degree of br%ncalka%?mré L BfphehiRanaaac @o@@%@m@yl_@s@w branches per

100 carbon poi nt depressing base oil bl ending conponent
preferably wi I I uomﬁmraied—c:adaomicgaﬁd%@@!ﬁ@ﬁwa%sﬁa‘fﬁ’brpéﬂ)@éhhﬁf'@th?@wa’?%r%

preferably w ﬁe?r%tlsa'aﬂd é@)h%’!e@ﬁtco?cﬂyrﬁ%t MQﬁy 6‘?%@ kﬁ@&z@f)&ur%inta”d nost
preferably 5 wg percent or araffins. Solvent dewaxi ng may
optional |y be us!epressﬁn@rﬂfaﬁ@@i %’ffﬁ@?%ﬁﬂewfﬁﬂm argdprE e Cﬁlﬁteﬁrdéﬁ‘éﬁc@iiyes of the
| someri zed hydr gGALBERS b tyl%@d:éé&#&st%?%ffe&fﬂ?g%rﬂﬂﬂ%@ of &hge waXy fraction

recovered fromthe so ewaxi n eration"will be nore effective in

| oweri ng pould pdvax-CaerttmhAddivasityy- r“&%ﬁk?@ﬁd%zl% Werg s Jeiestd%sur e t he
]E g: ?ul gl g:ng; i%%gelsy'{féferl:’%ﬂ Roift d%%‘é@llﬁ@rfﬁugh’{ lgggiﬁtggif@%g}ég%’gsﬂ%ﬁﬂﬂ?ngf‘ﬂgr al
mol ecul es of th@amﬁwcm M@!Cdea@f%%iiiﬁswgéh%‘iv@x@r@mW%ﬁ*ﬁfér‘fb of the
| nvention wll bg fhe ﬁ&érﬁ%ﬁ{}wﬁm éfé c&sta! Bwth. he pf?ahkh{éln’é’ﬂéplres@,% met hyl

et hyl, or propyl, r1t2}1oug (P osu not intended to prec?u de the
presence of sonﬁ)abamgblen@n@n@hweﬂB@ﬂpfﬁY%ﬁdﬁﬁﬁ ased iIneREeT Afeisdam poi nt

to rai se [hei SB35 fﬁ'ﬁ%f‘%@é?@w’%ﬁw%ﬁ??%ﬁf?ﬁ% gahafalinhaas founc
;I}'yplhcal ![K t[]ﬁ IE@{@E&?@Y\EGQQOW@ptﬁséh’fdn\?ﬁﬂs‘l);ﬁéz quz;wurdg”}tet?gt 3 nunbers
i gher than the Ll Bass QASEnRd o BRER IR ERHhioPts not bie

| ubricating base EFEI of 110 or higher. The nethod of
tlhe i Bventl oln rr&idd&veamtb@)s@i\\@hqhort’cﬁ)silfgrgtﬁapf%'ﬁf WP@?‘B@Q Bﬁ‘ﬂ@“’lt ?I G[Joup |

pl us base oils R 28Ry Hish bOUTE WAE ase
oils. 5 The |sogdé{?n|td§] &%gfpgﬂgnt asfgeggs‘e o{lﬁ% @g “ét? eft e{’gﬁz convegtl onal

pet rol eum - 2er ipetrdichbadaction which 42 herrhigeineriasds engefore.g s@8tgnthase oi |
recovered from a Bk aChENETLARRGI-DY BLDSSLbcRRANAl B8 ush lof BB | | ght
neutral base oil giam neutral base ol Dependi ng upon the anount of
pour point depr ea;h;lmmw base oil bl endi ng conponent bl ended with the

i sonerized distillate 10base oil, the cloud point of the base oil blend may
be raised. Therefore, if the cloud point of the base oil blend is a
critical speci flﬁ"@tpwnpotﬂmm@sm@rﬁaﬁ%@ﬂ Hiesting cameonrs esed in thapiesfidlve a

cl oud point 50 N, aNGhy ARG olAeABlrdih QUEbPEbRIpuRTHelismaRkyidhe cl oud

poi nt of the™i soneri 284 P ase oil % lower than fhe target
speci fication tcpraiel‘ahﬁyfmm ageny bripkletoak. susd asl buexaopiat brighistesseenved neet
the specificati d § s heshich

| ubricants ofteg#?%gzﬁgr%ﬁééfﬁ?lggdﬁe gr?ﬁﬁt OC%E@SI@%%?E G erss Thgr ef ore,
for base oils |rinasrh§aed highiy reﬁwbarm}mwm@u%m@t stacltnsmgfpwmﬁsﬁbéﬁwzb
degrees C is des [ [ d @gm,%%g] h@lund t hat
t he degree of ch%ﬁlap,sﬁlgﬁét%ﬁg%éIsqujés\ﬁé(jfog@?%ﬂbO% F%gl nt 5/g.ind Vi °

| ubri cating B@isede:nvbci blighigdtock el tEvect Visresdy @}@é’ﬁ 18 @&f@’t‘é{ﬁdwe%ﬁ'@y obser vi ng
ohserven ey R AT, AL 48 el BB MR, v

i sonerized disti ﬁmcaibei‘lbasétmlflf} @m&etsﬁé Byight stodk groivad fraeppadind wydease oi |

bl endi ng corrpone {D %c@gﬁbp&ﬁﬁ/ﬁd Qﬂﬁ?lth aa/rgggrgl n@dn. the two pour
poi nts, but the ufé rﬂg al ne Igni Pcan Gfower than woul d be
expected. For exarrpl e, the pour point wili3always be | ower than the val ue
for either of the two individual conponents. This is true even when the
pour point depressing bl ending conponent conprises 3.5 weight 30percent or
| ess of the lubricating base oil blend. The sane is also true for VI. The
VI of the mxture is not the proportional average of the VI's for the two
conponents but is generally higher than woul d be expected, and in many
cases, the VI of the base oil blend will exceed the VI of either conponent.
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Preferably, in the base oil blend, the pour point depressing base oil

bl endi ng conponent will conprise no nore than about 15 wei ght percent of
the base oil blend, nore preferably 7 weight percent or |ess, and nost
preferably 3.5 weight 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 somenzed distillate base oil. The pout. poi.at.» isPg" Rasen@dd asconponent
will al so i ncreasesadiethis G3HHUT h8qurﬁecob g%s %’ﬁ%ﬁ?iﬂg the ampynt of the
Ipour pgi Bt dﬁprgﬁg'éﬁ%ngééﬁa@éiﬁorﬁﬂm@mﬁ inghiston of Hre TeneiBledeREyP :so be
imte y the upper viscosity limt T I SUE&hdisSs al so
directed to a | ofgmecassamys ,%ﬁnwﬁh%‘rw&‘%ﬁ%@eﬁ‘ﬁ%‘%ﬁﬁﬁ@#ﬁ g%vi scosity at
100 degrees C aB&‘éﬁﬁgﬁ‘iFBf’”{:r %o‘ﬁﬁ%tir@ﬂébsfauﬁaﬂhef" iciofEndehicngean HieghSlePli ng
fraction having™a boifing range above abo{ﬁam%@tﬁg%r%gési&r@"i’ﬂ@%hﬂa@dw boi l'i ng
fraction havgngobothaisismmgts iR S5ePVR BT 950 degrees C, wherein when the
hi gh boiling fra%cag%igﬁhﬁio% Ginsgiddieer aubtehtiel dsomirirsitionroedniesgieon has a

hi gher pour poin an the entire lubricati. b I i nerally,

t he hi gh boil i ngxdlusietafah bl e r%@f@aﬁf%?ﬂe@g% ‘ﬁ%ﬁe§?§?p§géfpé®?\?\gﬁ]0§ﬁt per cent
of paraffins. in addif% #ed he kinematic viscosity of the blend at 100
degrees C will BE“BetWden about 3 cSt and about 8 cSt, preferably between
about 4 cSt and about 7 cSt. If the base oil blend is intended for use as
an engine oi| the cloud point gheyhigre 0 degrees C or less. A first aspect
provi des a hghr poi nt depressi ng base oil bl endi ng conponent suitable for

| owering the pour point of a base oil which conprises an isonerized

petrol eum deriveq bott : \i REe@Bd BY ef@gengtkddukzmzwei ght of at
| east 600 and an \Péﬁsﬂ‘gg‘%gg%?%gﬁ%?m hi

branching.in the nol ecul tween 5 and
8 al kyl - br anchesprggirickQ ac &obwnized @ﬁfgﬂﬁi@@%&ﬂﬁ@@lfﬁgdﬁ}%ﬁﬁﬁ%@gﬁﬁf
| NVENTI ON Pour pgin refgfgeﬁ?eﬁ DEo BNt 3k B0 AR o thé neetisainpl e of t he
i sonerized disti t40A4%8™5Ese" 61T or td)_e po%d%}?%?gggﬁr/& %iﬁpﬁg?ﬁtsagﬂ&[in{
bl endi ng conmponegdmisink blemding vith FaicROTHATREL e
conditions. ”F’Sr: t hin’éwgi?g&lf u?esgn‘g\%}sﬁ R BhIRE chhpdsergityducaineessr st at ed
ot herwise, it hadf aRWHPYE ned by ‘standar d anal ytical nethg AFIM D
-5950 or its equpyald e reSilingbaseiaitbieng %‘ﬁ?ﬁ%ﬁ?%ﬁ%@ € ﬁgr%gﬁri ary to the
pour point, and Is expressed. LiiNekEthahowhbetht depsaesplgdabegi ns to
devel op a haze ufd&f ‘SEE‘Pﬁeiﬂd@%ﬁ!agep%%igPﬁg\gﬁ condi Epioo-ng. c o(t;cﬂ Cgoﬁagﬁr@ inthis
zpeci {1 cati on wekgdng e bprise e gRvOes 81 S Eq SO
i ic vi | ( i J 0 y
-445 or its é§ui %ﬁ’(ha"\ﬂgahg?}hrg’e}agé%gr%@ned by u?%%r ASTM D +2270- 93
(1998) or its equkyab@sés cx.\@refsmﬂn;sthhemﬁnqmtéﬁpréaﬁwg?%?‘ ARNR i cal net hod
to the standard reference, nethod 9 anak watard beitiduidvahi ch
gi ves substanti aICPEf'PPYI‘f‘é‘%ﬁ’é\Ir@“ &ﬁ{igéﬁggv%eﬁge@g%{rgndard met hod. Nblef\ ul.ar
wei ght may be detgfigndedy (ASTVEES d@50S Q)&Sﬂprgrefﬁﬁ@y,‘t‘ﬂﬁ CBE‘tﬁ@ré gﬁi?tt abl e
o ef or abl y. det or OB eRaTI 52 50 s0US0 B EADE 0 BeaR, e Pl es. o
the pour poi n§; depr@ssiyig baasineit leahl &ineigh: reorepbPRilitd FI°VEhe present
i nvention was determnéd b nal yzi n Tagol! +OH kiSRG beas bion- 13 NVR
accordi ng to the TO5P1d8%CRY sgwaaﬁlyé’gef%q%%ggéﬁu%?@rdeeﬁcesmgi ted in the
description of the,ng S oPEAMh Gehi e Canightperceheor THOMG b Sy dERCEHE" St eps 1
and 2 are perfornmed only on the ipjtia ' peWw meocess. 1)
| dentify the CH bmramb@lb@ﬁ@ﬁé%%ﬁ% ﬁqeéeéﬁ%ts%;('a% 520 AR N

anch ternination points using

t he DEPT Pul se se%g%%qncg@g_qgr\@éiim Rihe pddr FoinRiapeesspamare oBERAENE,  Jour nal
19

of Magnetic Resonanc 82, 48, 323ff.), Ver.| . wafo, ey bons
initiating nuB6i peempamancrasly Wit %tﬁﬁ%sﬁa?%ﬁégeyagﬁi ni(g%fg %gr&/;g% pul se
sequence (Patt, Sa—torépréfe%biﬁmgéﬁrgm- Journal of Magnetic Resonance 1982,
46, 535ff.). 25 Assi gn the various branch carbon resonances to specific
branch positions and | engths using tabul ated and cal cul ated val ues

(Li ndeman, L.P., Journal of Qualitative Analytical Chemstry 43, 1971
1245ff; Netzel, D. A, tat., Fuel, 60, 1981, ,307ff). Exanples: Branch

2-met hyl 3-nmethyl 4-nethyl 44-nmethyl Inter RAl et hyl Propyl Adjacent nethyls
NVR Chem cal Shift (ppm) 22.5



19.1 or 11.4 14.0 19.6 10.8 14.4 16.7 10 4) Quantify the relative frequency
of branch occurrence at different carbon positions by conparing the
integrated intensity of its termnal methyl carbon to the intensity of a
single carbon (= total integral/nunber of 15carbons per nolecule in the
m xture). For the unique case of the 2-nmethyl branch, where both the
termnal and the branch nethyl occur at the sanme resonance position, the
intensity was divided by two before doing the frequency of branch
occurrence cal cul ati on.. ,{IOJ“a Féggﬁn?bﬁﬁé d;gytbiedmmgminnﬁqnaotzs@ﬁnq;rgl%%{pgagfpgt ed and
tabul ated, its Co&MOP BURIGR T0 the 204-+meth l% Ut e suptrassied to avoid
doubl e counti ngfmn'éihe@@ttcmbéﬁ@bmh?éaé[@é?f%@%%P on hunber. The average carbon
nunber may be deterni nsdl};ygﬁgcﬁ]l ﬁ%}&éf&k%rfbr greparinacye borr HABOPRERt "t er i al s
by dividing t heDREIECHTES Wt ght Tof t he s%pl e %n?lgh%%g&rn@%a wei ght
250f CH2). 6) Theenunbatingfcompanamésoal SRBI €OHE Y § 'the sum of th
branches found in stelgaﬁw%qeg%ﬁbn%sggn‘g%mm@ cabkytherb raycfedsg8EPABO car bon
en

atoms is cal éul AbeePY urber of branches per_ no 6) tines
100/ aver age car g Jsrhery phssun daRRHSOVER° ﬁg%pagrﬁi%cmaggﬁgﬁ%ﬁiﬁ@

|&? any Fourier
Transform NVR 35 spectronet er i Orﬁfae‘g@lpbaﬁmﬁdm'demﬁmegr@atcga @)O&%rfor med
usi ng a spect r omEK&rP Yf?ém? nagnet” of 7.0T gr ar ea'tsl(;{a.ablm[},c all cases,

af t er verifi Cgtzb%?gr@ﬁ@’?@ﬁh S{pemt;rax' _ﬁéé@gy%b%y_ F_ﬁmmiﬁgvgéeghat grona'lto_i c
carbons were absent] e spectral. WAS-\dkdid razit 0 rated carbon
regi on, about 0-280epiAs 95‘3.59“9!\%9?{:% réirre{rgl Si | ar@/. ol ut i pas [afi 15- 25
percent by wgig a&ﬂm@hﬂt@ﬂ@@mﬂ@@dﬁ@ﬂés- efly t m&_CHegrggs p‘lijll ses 5

fol l oned by a 0. ‘second_ac%gl S'it'q'le(?{ain | ARpohdht Ailid@ingtisomedratienyeilinon- uni f orm
intensity data, poécpREEE oc’dp r s gated off u?u“ ng gtlo second del ay
T L o e neaeronodl b1
out according twbﬁaU@@&tPGFéOéj‘é%rE?? %@Pohsr \f/\/l ?Eﬁy m nor devi a{i ()Sn%éjgaﬁri bed in
Enhancemsnt b °Lb+%%’é‘%%°9*’%%"-@‘a‘i‘@?"'m"“gggé‘bwﬁﬁ s ovmer nar 65, Th
nhancenen y Polarization Transfer . ARSHrERkaiHNQW cgpatrer nar | es. e
DEPT 45 sequaBcepgindssrassiapgast OhPFNay or;rl;% i Lo protons,. T 90
shows CH car,bonssgg%i)ég _Jntbi?*ﬁuomﬁmwfﬂﬁwm@?@fﬂa@BV@b ™ er degr ees
out of phase (down). T is Attached Proton.18ske wdghbbeest almorgar bons to
be seen, but if @hfcantdraase BRETE, T 1HER éuat erharies agd CHé are down. The
seauences e usBbiln gk dowerog bs ek SSHOETG KRR E Tl st
correspondi ng 7 An e nethyls are ¢ r | fd gdidweaheni cal shi
and phase. Bot h - gggesdies proosigs Phhe ﬁ%‘“‘i’rg?‘gﬁ%dﬁ%%? %ﬁﬂéd. The 20 hranching
properties of eagg%n&?ﬂme%w@ﬁ@t eicoveTetifrhy te SvaglAPHRTTYCRTE s Sunpt i on
in the cal culdt S at the entire Sa”p|0ﬁ‘t\@@ﬁtﬁ§&tyﬁ?arcﬂ$ﬁ.' nic. Corrections
were not made f orbenngracdesivadn W@H&%H‘E‘Hé’nes, whi ch"'nmay have been present in
the oil sanples in varying anounts. The napht henes content may be neasured
using Field lonization Mass Spectrgscopy. 2 cfl VB rafalwiehs was
conduct ed by pl achsugped is s ﬁlsﬁ%iﬁ%g‘e(ciﬁﬁ%t?ﬁ@w@)\%. .'e‘pfj_the g@@g-amhle to be
tested in a gl assmffj;agxi}labﬁg%éH%raleLQa@#HMrWPtC@ Asthg B 5 he tip
of a solids probe 57 5 s s Spectronet er ﬁg&ie gég%-ir%r@ggom@nbmgt ed from
about 50 degress etantGODSdeYeReaS e PO 8 e gire s per 30 minute in a
mass spectrometer o eragﬁ}ghﬁhvé&%twunse fhetinieger TTReCTRS S $F2tH YHEY used
was a M cromass TF D(ﬂe ight mass s ectrorget er. Oﬁgﬁnféﬁ't%ﬁ&u&iﬁﬁea

Car bot ec Sum eni t LRyl edilgmeadonybraltmue HedFeiosHe BRA°Constant " 1 ow of

pent af | our ochl or obenzene hRe#ng¥pss, was delivered into the nmass

- 10- spectronetePrW?’aceadfﬁléu?r%q%’g%irl | ary tube. Response factors for all
conpound types were assunmed to be 1.0, such that weight percent wa iven

directly from area pergcent, ' BT @le inti depeksisipdrogea PHBIRRISE wel |
as synthetic fﬁ%rd%%&%ﬁ%gﬁé%\ﬁ%rﬁgwgpﬁ xt u?gn:&gﬂ.vgré{ %qu{/ﬁgpghgr wei ght s
having a wi de boi | dopgonaaeso itasitsetigrndl ¥ IV'IS“?e*/er f0 the 10 percent
poi nt and the 90 pe,r_ce{,lﬁ gﬁ%ienc%il Hind h?p}éﬁl%ﬁ%ﬁdb%%tbgiﬂdsagﬂb@ﬂ@@%“.ha‘l"ﬁé 10
percent point ref SFCBEY enper at ur e’ at ,V\{(ﬁi 3?5110 %'-%ggné}gr;gg@}ab@f t he
hydr ocar bons pr eseptyt wsshs numherts higher fenithe §SYIA°7 & ak’ f mospheri c
pressure. Simlarly, the 90 percent point refers to the tenperature at

whi ch 90 wei ght percent of the hydrocarbons present will vaporize at

at nospheric pressure. In this disclosure when referring to boiling range
di stribution, the boiling range between the 10 percent and 90 percent
boiling points is what is being referred to. For sanples having a boiling
range 15 above 1000 degrees F, the boiling range distributions in this

di scl osure were neasured using the standard anal ytical nmethod D -6352 or
its equivalent. For



sanpl es having a boiling range bel ow 1000 degrees F, the boiling range
distributions in this disclosure were neasured using the standard

anal ytical 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 bl ending conponent, since it is generally derived froma bottons
fraction which makes the 90 percent point or upper boiling limt

irrel evant. THE POUR PO NT DEPRESSI NG 25BASE O L
BLENDI NG COVPONENT The pour poj.nt  d [ Kiher bitendéthgd obnponent ,
“as al ready not etﬂemvﬁgngib@sﬁgfhﬁ“%“c}” \%ﬁ??oﬂhgf bgjcs)ﬁr %oi’nt g(frﬁfébé‘g
additive. Rat heﬁeiiﬂveht?on%ﬁl’i@htmbibi@ﬂgums*eﬁm@tll g@ﬁeoqtlséog Urdi B%%s deri ved:
base oil which has been parti al 3 &ﬁ%ggéb,gse{g GrBuf]IPsuse opei nt of bet ween
about -20 degr ebase@ilaabiodHeide ‘dl%g €€s C, usually between about -10
degrees C and about 20 degrees C. One skilled in the art wll recognize
that the greater the degree of conversi e hi tidhBEpayoriuch-1 0ss.
Therefore, iA i 3berispingiizag qlﬁﬁ@atﬁg’@?e Bﬁ)ﬁ‘ﬁwﬁéﬁgﬁﬁg‘:ﬂ‘g% 11@- cE,liase oi |

bl endi ng Comonggﬁved'b%g\é BPY 2 HPiHtic base obsutfuembete AYEFRSENTYHEr vi el d.
The pour point dépressing base il bl endi el bhdieoil sreent i on
Spref erably wi | Fishbarelropselsyiness 8%?{?@?{% h@?ayg%r%)‘gjggﬁé%bout, 0 wei ght -
percent, nore preferahl - abadeaisDepdhdive ugion threaraedit Of BAH PRESt preferably at

| east 50 weight percent. The boiling ra St ishebiieddBgiligissi ng
base oi | bl endi rigpressipdprse ol %@pac‘rég@ceb?%rg%ﬁt "950 degr ees Fggglo

o028 o0 oo g B P08 mater L ed s el B S degp s
A , 0
degrees O bei ngl@@@@@*&ﬂ@?bﬁ%‘?‘&ﬂ?%‘ggﬁéﬁﬁasﬁgeen found that when the pour
poi nt depr essi ”%&ﬂ&t@ bQ%é oblaadiag actsupquinino higheshan the PERLERY he pour
poi nt, the pour point of the |ubricati . Riilatdb2Rrdiwik be be bel ow
t he pour point qjoirﬁgi?ﬂafeﬂ“%’iﬁ‘&ﬁouﬂdﬁ Qﬂ@%rlsjeog]se?%%&%lqssg_ Oihl bl gnd{nﬂ&d
ﬁggﬁggg?; ?gdrteggvggjtﬁ%'lé{h%g%@epoi Eitﬁeﬁmtiggmmsﬁégfe igﬁ;:gigg base oi l
bl endi ng conp®nestll mast iHecpeaifieaiPn fRARe Pk o?ft he I Ubr i catig}g&E hase oi |
bl end. According ‘E'ﬁcaﬁq'{&gofl%ﬁtr&ﬂjire@@@m@m dfﬁqﬁagrreba_élq}rdﬁssﬂEEWE e as high
as mght 20 otherwi se be expected, and the |as(9mg5cgﬁtgemejg@§?b@§0ﬁﬁay be
operated at a | obsme alleinsenideq fep taesq RROUCIHORZE B dnd I ess yield 1 0ss. It has
been found that tQ&EB@ur poi nt depressing base oil bl endi ng conponent
shoul d not be ovefF isonerized or its ability to act as a pour point
depressing base oil bl ending conponent will be ce?ﬁrrpr orri%g'cai. %&rﬁ%ner al the
aver age degr 0 i iy, ithdsveemfdund dhad $hegiearpre pg
depressing bg@e Eaﬁ{c@?g%g‘lnﬁg ligo_n‘?onﬁg‘ ﬁﬁgmbﬂc%% st SRBlends @udyhotbr anches
per 100 carbon atelrss ofyadt ppwpelt 2Pk &Y Buftber 6 gr‘anches‘vvi_ Il fall within
Lhe range of Trom.abRul, foliftealhgwnlybosbkig he piopbigies peihe i@ bon at ons.
30 It has al so béén fou that by sol vent d? A ReadiS @y egommt eri al ,
the ef f ecti venessoohondrds. poarCFSAE RIEPYELY %gg%bgse'm? bl'endi ng conponent
P L Dl i bt R
- : (=) ona
product -12- 25 eqmirédepreagingpagefll HYIVUTHENRXi hg~ oper 4t 1 on whi | e
di spl ayi ng some D&Uéaﬁ%idﬁhéiﬁ@r@mb&gtspbmﬂbe vaimowtsiﬂpéﬁsi@f‘ﬁ*@éﬁ \paes han the
waxy product. The 8 poi nt depressi ng blastﬁegélllror}yilﬂ ggg,a wPRAent is
usual |y prepared haf wonid brexpegiedior £74E0Po cdvered from the bottom of
Lhe vacuum tower gf,, g J\fdYhf\RPEF @biuwb il cogrenapley TR OIRAURT or de.
As al ready noted BOVE, e higher boilin .botton}]%ﬁt%gh,; A8 DS0RIAt Yy will
di spl ay the best mphen theeont paleiFiessassng bé%%f‘\?ﬁ"@% hthe Cl]Jt tboi | ;ng
bet ween about &150erdel9ﬁr e6s - Br 130 HcafrPpategiidtmdCThasaimalsoito 18507 Yegr ees F
(about 735 dea eed f’j Showi ng 10 the great ﬁSt aCt;!aé'etohheRﬁrstféchHéﬁ*d y
preferred for prepheVhg théeperers peithe PHREGHEIY ANEEESE oid %ldendi n
conponent is bright sto A ldakA) Hak ganwaxiddeneeected BrAgRMAY ock
derived from Daqi ﬁ@“@éfhe?fg tﬁggggéeen gﬁgngé{%lg be(g io?le[ﬂé(er%klin%@@ér@ for use
as the pour point caes; el wfthedsse 8l PIEHLIRUPITGS %‘%‘ponen of the present
invention. 15 THE | SOVERI ZED DI STI LLATE BASE.O L The separation of
synthetic or petroleumderived crudes into various fractions having
characteristic boiling ranges is generally acconplished by either 20
at nospheric or vacuumdistillation or by a conbination of atnospheric and
vacuumdi stillation. As used in this disclosure, the term"distillate
fraction" or "distillate"” refers to a side stream product recovered either
froman atnospheric fractionation colum or froma vacuum col utm as opposed
to the "bottoms” which represents the residual higher boiling fraction

= . 1



- 13- which the pour point depressing base oil blending conponent is
prepared are usually recovered fromthe vacuumdistillation col um,
al though the invention is not intended to be limted to any particul ar node

of separating I;J}gfeﬁie[y?ﬂriﬁé‘bﬁacﬁi bidhe, trequar paethegiratsirigibase obdeadvyl fraction
used in carrying out I

he invention w || hav ki.n i j I at 100
degrees C bet weempamabyilicoynEag “%H‘Hr%%éﬂta%%&c%twe'gﬁﬁ Léreg%ﬁ},ﬁg? %ééé E%l/“i scosity
will be bet Wee%}é}ﬁOMFreggrgéFabﬁnﬁwééﬂlﬁerﬂer@StIeast, ah@0nehegreéesbiC. | f the target
cloud point for the lubr '

Icating base qil 10blend.is 0O dear .. the cl oud
poi nt of the i Someeiphiadrennspy 5??%%“’%5%%”3’?3]%B?@‘faé)}aatﬁlnﬁla’et%@%%gc\gea 0 degrees
C or |ess. The i sl al Boliaserspirk ysRy oheionit drey trearivienint amalitortrer | ved
fromthe refininhg &F ol e

pet eumor the refining of syncrude recovered froma
Fi scher - Tr opsclpcsy pittaisipsessiag Gesepl DIERENg %%H%‘%EELHE Py Q@F%t%ﬁ se oil may
be a light neutral hase ail mefisuandbnay tiaisobesedaidtilatypseal |y the
i sonerized di Stqqq%@@aglg@é\%l%eﬁﬂ | have a boili g% ran,ge havj.ng the 10
percent point fal Thagpureoineeepregsingtbase s gagpaat pibaleP HEGERS 60 degrees F.

The 90 percent point Wi hebyweennhabeut pd@ dégkesdegbees F and
about 950 degre\g%coﬁ%y%“rt&e%gggﬁﬁbé%ﬁ%@g%e per cent gjibg PR acp gbetween

t Il fal]
about 725 degr esiscofpanehtatiot 280 adegr &y 30 be ’%ﬁdstw%%?lfé@wﬁ&%s‘%i| shoul d
be hydroi soneri ze{j prior to being blended with the pour depressing base oil
bl endi ng corrporJEW'.‘ Surprisingly solvent 25 dewaxing the distillate base
oil were unsuitable for use in blends of the present invention.
Hydr oi soneri zation which js als sed i.n - Dre i 1€ pour point
depr essi ng baseTIH?Hresﬁ?téjg%ﬁloﬁlﬁe gﬁ%ﬁgﬁeecn?dt?éﬁ%%ﬁ{% ﬁg%%ﬁlr?gﬂﬁg%?é’r det ai |
bel ow. 30 The prips@stc visteeintaiai0 degrpes G ahova ebguiFRi Fha ECRU@Agsed with
i sonerized distil|ate base oil (Moleh £350itRBY dddRes 8 &8€ such
base oils are ud¥ Itt%?‘ilﬂ%zrﬁijfogm%é!ﬂg\oér&glrngp%rlr‘qe%boki hogual i t% Ubri cant s
wi t hout the addi tdvobidy feiction hadayd balfitdiangs eelovI& ow{l? g2esye to the
prem um which has been - 14 - %E sHsil N N8 BSAc Padtidh
depr essi ng baseWB?rIe“”o“lr’\E{b“i RG0S %ﬁé}é g%tﬁﬁgi@nc{ggntipn, the Vi of mar gi nal
base oils may bgash gighéi sampbint ihepthevediramiublieiing bRes otdenst: GasatAKt i onal

addi tives. The pour poinht depressin i il i t of the ~
pr esent inventiEWWP?%ME%CEH@W@%Q%}W%%%?E%S‘?gg(%%hg?%@?@%ﬁp rade G oup

Il base oils haybpging. Wad@ftioh ass kibtraatidigcasity eidh g af 100 fepsedsdse oils. It

is al so possible by using the present i i | plus
base of 15 o Cr bR PwESR e PES EURRP LA R e B 05

| ubricating basgn@hboil7essl pihepasedi hieodidinisgdedior hee gt arersingdll hae present
invention will have a_ ki ncméiﬁ Vi sco?'(%rxesgsr eater than about 3 ¢St at 100
degrees C. Usualciopd PRt R ¢ P EePERGSTTS at 100 degrees C will not exceed
about 8 cSt. The lubricating base oil blend will also have a pour point 15
bel ow about -9 %%Et%@?cc&%@asaa Mlr fditachressisgbald ofl tmeiab eompdvant saibistiogigwering
Preferably the Kinematic viscosity at 100 degrees C wil| 1bu?n Q&%%ﬁgqo%%$du§
cSt and about 7 tieStopr béiet gorirespei HICHCPRPRES b G9PeAE PFEYFER ST or q%fs,. -
and the VI wll  be abo | gheht ofEY eRsthEnenp ke faedralel depteh of Wanakirgl 10
110 or hi gher. ,Fﬁ-\gn%fx%g%raég%}??&&*?fﬁgﬁﬁ ubricating base oil preferably will
be 20 0 degr ees nGlenichediormr SHe 8 phulbrpeibpt PHL 0t HEPP G ecat i ng base oi |
blend will be at |east 3 degrees C |ower than the pour point of the |ower

vi scosity conponent of the blend. Preferably, the pour point of the blend

will be at |east 6 degree By BRile alviNigosoneri zed
distillate base oil and egrees C bel ow t he pour
point of the distillate 25base oil. At the sane tinme, the VI of the blend
will preferably be raised by at .|east I ' VestRgdy of the

i someri zed di st i PPEMROTGAIBSIP e 19 er&#%%é?@?‘@@g%?“?’b% ueErS(lscati ng base oils
prepared using t Behpfosasscoial tidwour pushtémpassingbase vl Slpading goBPerling t he

i sonerized distillate base oil wt he m i ur point
depr essi ng base m‘ilbeﬁl"éﬁépﬁ’d‘néﬁrnﬁ%%aﬁﬁ G%@ﬁ@%%ﬁgﬂ#gﬁﬁ?gtl gg%esi red

speci fications f g thauppeitistivehurieds eatbdgthetvdse éihee been gefarmiped At s, the

pour point depressing base oil bl endl c nent I 1 d i conpri se
more than about SBNYRPERRIVICE melaﬂod ,e(?éﬂ@ BSOS ecﬂﬁ\}éf’enjc.tléfﬂdl doift® &

measurement complementary to the pour point, and is expressed as a
temperature at which a sample begins o develop a haze under carefully
-7-



-15- percent of the base oil blend. Preferably, it will conprise 7 weight
percent or |less, and nost preferably the pour point depressing base oil

bl endi ng conponent will conprise 3.5 weight percent or |ess of the blend.
The m ni num anount of the pour point depressing base oil blending conponent
to Smeet the desired specifications for pour point and VI is usually
preferred to avoid raising the cloud point and/or viscosity of the blend to
an unacceptable level. At the lower |evels of addition, the effect on cloud
point is generally ié?;ﬁ@nh%hé_Q:louh%nt@krrtaactpeﬁﬁnae'dm wahedetemengsbltlt poi nt
depressi ng base 0|i endi ng co ongng&s bl.end sit‘{)’ialegcﬁnré@hj!&%m” zed
distillate baseAFiM D -B7 k-9 RWESTH BTG VSTRaY &P W1 preni umt refers
to a VI boost ippicIwiheeMur&f by ReTil erdsios its egrvdlégarithgy bé gher t han

woul d have been expected from a r rtLonal ragi the VI's for
the two fracti clstermies bymsingveneh "?%ow%@?)e%%ﬁeﬁégagg{d%gtuﬁéd practice of
the pr esgnt 4n ih O STRKRRnt gnép@ﬁﬁirﬁémommewfuwdae@rm mdthochase gi |,
i.e., a base oi aving a VI greater than 120 r S base
oil, i.e., a ba@@rmiqanma%mﬁw@cag“\%‘m%&h wvasl%msﬁaf?%‘?%%?&%”ﬁyp| us base
ol | may also b%he%ﬁgééyﬁ%éthmw@mlwenght has es diteriimed iy A8 DbébEw about
110. 20 A further advantage of the %OC@Sé Fof th%n%rsgggﬁfmwhvtﬁgti on is that
the vol atility ASTHEE-260BrqroHier AYtabEs@eEPT- Y 8Ra ey “be 1 ower ed rel ative to
that of the iSoppti@hindbsiibdagn ibpeeraily détomdbediny ATTY DS nt

depressi ng base ol 1'endi ng conponent is characterized by a very | ow Noack
volatility.t®5 Consequently, dependi ng upon how nuch of the pour point
depressing baseqpi #,ramrﬁﬁ@})@geﬁzempma@buﬂ soimldepaesingbase vindendgrer i zed
distillate base oil, the |ubricat.i n%_base gil bl ecrg BN AAVE hl@‘é!?r Noack
volatility thancarheoriesbpidh® pregertiRyerfipLyas BIEEETY ¥ FLEYE 6h &7 one. . 30
Lubricating basg Qul, Pe}rs&‘i?cammaé@ehia@mhdrdﬁwmg sthen-geppesesof t he
present invention élgsp ay a distinctive boilj n% range. é&fiéfeﬁw Ther ef or e,
the | ubricati ngRefesences citesi i8ie eRFPPIYU} HP'T HBCTE SR |z§c§ i stillﬁate base
oil and the,pou i i SYeH B edlotmdal eniglom thedoiiglonaatialsfigmbe

descri bed agga P{JO%%%%??%S’)&&%? bag?epoi | bl end having a kinematic
viscosity at 10@ rgegreessC above about 3 cSt and further containing a-high
boiling fraction having a boiling range above about 950 degrees C and a | ow
boiling fraction having a boiling range bel gw apo 2L C. Wherein
when the high bdil i rﬂgemﬁf&m@ﬁbr@ct}%&e{ﬁf’é‘&q@ @%ﬁ* B%ﬁﬁ'gé?%”\?‘vﬁgﬁ%?'ﬁﬁﬁig“sfracti on
has a higher pour pogég?ﬁ inkaiEdtheuesbéduente (dddadii D .HJaSePegd; bl end.

General ly, the high oiq Ing fracti ?nd\%ll .have anggri@gg i, coptient of at

| east about 280 wei ghM-Pp&aneal Joymal oidVREEHs FRYPPPE! T on c’orreé)ioonds to the

i sonmedzed distillate base oil, and the high boiling fraction corresponds to

t he pour point depressing base oil_blendi.ng.co nen ' i ng base
oi| blends of tH inVefyithahrgpchar %Wi“?‘ﬁaéﬁgﬁ%’i? %ﬁ”é&#ﬂﬁ%%@gw
distillation to det eg’%wﬁs)t,_}ggggl@,qwgmggm@embgmmﬁﬁlr.céﬁt Spailery. For
instance, if the blend 1s 85 wei{?ht %cen@elggsﬁg degrees F, one would
distill off, by convdemeriMagnets Resa B WG I known to those
skilled in the art, 85 weight percent of the blend to get a 950 degrees
F cut poi nt. DRAO SOVERI ZATI ON Hydr oi soneri zation, or for. t ur poses of
thi s di scl osure i nphpgsigotisdiers ?WFBH%DP§e$ﬂ?@ﬁag%8?eomficr?g&oc\lae the col d
fl ow properties of t%gsigmrg 1b§§gtﬁ§§§n@ ebpraepane calalgbamivalyesi nt depr essi ng
base oil bl ending conponent and the di zti I}{ate%%éﬁr. Olié eﬁ)fst q@hective
addi tion of branchi ngLingeman heP miPuded(|caRuatipiye Rl TIoT A IEEsy ss &Rt
invention, it is essepiilndhalp rhetwexsudn@D) ted, 8078 ack wax be isonerized
at some point during its processing in order to nmake 25 it suitable for use
as a pour point depressing base oil blending conponent. Likew se the
distillate base oil nmust be isonerized prior to being blended with the pour
poi nt depressing base oil blending conponent. |sonerization ideally wll
achi eve high conversion levels of the wax to 30 non-waxy iso-paraffins
while at the sane tinme mnimzing the conversion by cracking. Since wax
conversion can be conplete, or at |east very high, this process typically
does not need to be conbined with addition&" dewaxi ng processes to produce
a high boiling product with an acceptable pour point. In - 17- preparing

t he pour point depressing bl ending conponent of the present invention,
generally, the wax is partially isomerized to a pour point between 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 acidi c conponent and may optionally contain an active netal conponent
havi ng hydrogenation activity. The acidic conponent of the catal yst
preferably includes an internediate pore SAPO such as SAPO 11, SAPO 31,
and SAPO 41, with SAPO 11 being particularly preferred. Internedi ate pore
zeolites, such as ZSM 22, ZSM 23, SSZ-32, ZSM 35, and ZSM 48, al so may 10be
used in carrying out the isonerization. Typical active netals include

nol ybdenum ni ckel, vanadium cobalt, tungsten, zinc, platinum and

pal | adi um The met ag§a,ﬁb@t5i num and pal | adium are especially preferred as
the active nmetals, wth plati num cor . . 15 The phrase
"intermedi ate pore Bf8€"  when u h@%ﬁ%‘?%ﬁf@?@gto an effective pore
aperture in the ran dYif rom ab 4.q%o about 7.1 Angstrom (as neasured
al ong both the shoré&#Ylong axi s)° WHeh ¢ he porous inorganic oxide is in
the cal cined form #MEed ar si evBe havi ng pore apertures in this range
tend to have uni que4ﬁﬁﬁ@é’hl ar sieving characteristics. Unlike small pore 20
zeolites such as er|6@elee®Ad cha ite, they will allow hydrocarbons

havi ng some branchi REPAYht o t he mo|%tul ar si eve void spaces. Unlike | arger
pore zeolites such AsiacansmadNy'es nmordenites, they are able to

di fferentiat® between n-al kanes and slightly branched al kenes, and | arger

al kanes havi hg, for exanple, quaternary carbon at ; nt No.
5,413, 695. The 95 t SuaniiigAmyelqiye g’?@*@é%va FFF%}E%%Q%%“%%%%&%B%&%%W& ecul ar
sieve such as descrya@iﬂoﬁ%%o'ﬁqpaﬂa@ gt inflomtedintA8(HBT itsdenhis 7E005. | n
preparing those catalysts containing a.non-zeoljti ieve and
havi ng a hydr ogenat ic8iPoadpBisnaiepsityd asdnd %S‘i’@/t"ptro ga# [eﬁ?élgg%}ﬁ%] ﬁlrgte ﬂtﬁﬁe metal be
30 depositedzon the galakyst mdfcig irthaefixtam) searsheretiboecastiohiheeol i tic

nol ecul ar sieves include tetrahedrally-coqrdi.nate oxi de
uni ts which may opt iZomaiiv/LRRE) ¥ éresgﬁﬂ? @gﬂe@gaﬁﬁngﬂg%}%ﬁ%ﬂ ﬁ%y{@§%4 362.
Cat al ysts contai ni n% MU s A0 dsbhahcBBb &b, e Bitereitswapaividied O dvd fefewmt al yst s
-18- contai ning SA é S,

) on which the tal has b pesi.te ing a
non- aqueous met hod H&W&@ﬁéﬁ%ﬁ“%&é’%@?”é@?%@ﬁ ?ﬁguﬁ%f%g‘tﬁﬁ\%f&epﬁgn t hose
catal ysts whi ch have,sgpafod aUrauBsediodbtiatedeiosintrituien wdhé ve net al .

The non-aqueous deposition of -acti metal s on .naon- 41tic nolecul ar
si eves 5 is20aught i%mtwfs%ﬁéh’ﬁsﬁ?c@?&ﬁ%ﬁg@&f %E(g@%% al , the process

i nvol ves di ssolving a conpound of the active netal in a non-aqueous,

non-reacti ve sol vent and depositing it on the | ecul i i on

exchange or .i npﬁégna@ﬁlélﬂ?ml%%@%@ﬁcmm%’rr ﬁ%gﬁ#@%{ ?%h‘g?/&r@?ni ng,

sol vent dewaxing is H%?Qeto‘éiérﬁﬁ?éﬂ Q\its EafiticAraicatasy édr habmizantenatbridin by waxy
u

nol ecul es fromthe | i cating base oj fter hydroi Ie] j t he
present invention, séil\’id'éh@tth@léwé@@f-‘ﬁ{;wﬁ‘&bt‘gﬁé&? Bﬂgsﬁfyfgqﬁgf%@y \?%ggﬂhance

t he pour poiﬁt depregfs@qg_ properties of the isonmerized wax. In this

i nstance, thé waxy fraction recovered fromthe sol vent dewaxing step is
generally nore effective in | owering pour point than the oily fraction.

Sol vent dewaxi ngyi s ?ﬁ@%u%e%ﬁﬁéﬂcww efithelcbienethe e oldbeybramesns or sl ack
wax in a solvent, such as nethyl ethyl ketone, nmethyl iso-butyl ketone, or
20 tol uene. See U.S. feagdnsteRds. 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 wt onvent i onal i
depr essant s. 30Theflef orfée nuiet pRaly Pﬁﬁ@if*é&?f?f%%ﬁ#ﬂé’?""ﬁ‘ Sﬁg'gggtﬁgﬁ¢°%oi nt

may 25 be added to the.l b atdneEedias enodbduld|seapad) infestite/averagat i on t o
prepare finished lubricants. Generally pour point depressants will conprise
bet ween about 0.1 to cafwmnuiMigei ght percent of the finished |ubricant.

The followi ng exanples are intended to illustrate the invention but are not
to 30 be construed as a limtation on fhe sco of the iny jon. EXAMPLES
Exanpl e 1 5 Bri gheastrenientsesnhediSaPest Y3l %%\E‘?%‘QE&{?B%%OBQ%MA

hydroi soreri zat | ngcﬁ,%[qqe%b??P%rabiﬂ%lé mRekbmeanres pergmrieassingial bl endi ng
conponent. The properti

es of the Daqging bright stack were fol | ows:
Ki nemati ¢ vi scosbpactrametgdiagpg agnaget @%Qﬁ 98%@23%5?%@5893?5\/%?8{38 Pour
poi nt-18 C C oud point15C Sinul ated Distillation, F/ W. % ST/ 5897/ 960
1510/ 30989/ 1055 501108 70/901167/ 1253 -9~



95/ EP1291/ 1338 Exanple 2 Varying anounts of the bright stock described in
Exanple 1 were blended with a isonerized petroleumderived base oil

di splaying the follow ng 5inspections: Viscosity at 40 C Viscosity at 100C
Viscosity Index (VI) 10 Pour Point Sinulated Distillation, ST/5 10/30 50
1570/90 95/EP 39.8 cSt 6.35 cSt 108 -14 CF W.% 687/ 721 741/ 795 836
879/ 936 963/1024 The various lubricating base oil blends and their
rel evant properties are 20 shown in Table 1, below Table 1 Blend # 1 2 3 4

W %of Bright S:[/eoricﬁléa’zg)'n%ylh}‘&apss?)spoectrometry, 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 -



10. 0 Pour Point, C-13 -12 -14 -23 Vis (c) 100C, cSt. 6.393 6.440 6.614
7.243 Vis g 40C, cSt. 40.24 40.53 42.1 47.00 VI 108 109 110 114 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 (Blend #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. Exanple 3
The bright stock described in Exanple 1 was bl ended with a second

i somerized petrol eumderived hase .0il  displaying.t I ] jnspecti ons:
5 Viscosity at @@E‘Tﬁpr%%efc\@a\tﬁlgﬁﬂ%fwt@ﬁ g@%@i‘g&”‘#@%ﬁ a{l,?é\%@%ﬂdy | ndex
(V1) 128 Pour Poiples2ferEadflphatitodieidd, Biush that etigbnperbént Was@ 8T/d5ees/ 712

10/ 30724/ 758
from area percent.

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-



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 Bl end
#56 78 W %of Sri ht Stock 0.5 1.0 3.0 10.0 Pour Point, DC 22 -22 27 33
Via 100C, cSt. 4.051 4.084 4.220 4.723 Vis (c) 40C, cSt. 17.97 18.19 19
22.10 VI 127 127 129 .

base oil blending component, low pour peint must be bajanced against higher
yisld.

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 -



134 As in Exanple 2 above,
on pour point 25and VI

bri ght stock described in Exanple 1 was bl ended with an isonerized

Fi scher-Tropsch derived base oil

(V1) 145 Pour

_ di splaying the foll ow ng inspections:
Viscosity at 40 C17.22 cSt Viscosity at 100004. 104 cSt Viscosity I ndex

Point-20 C 10Sinul ated Distillation, F W. % ST/5643/ 729

the bright stock had a significant effect
at the 3.0 weight percent |level. Exanple 4 The

5

10/ 30741/ 770 50801 70/90838/888 1595/ EP907/ 949 The various |ubricating base

Tabl o 5 Bl end oot T R P ER B PRI SDAY Bk BT L ©

Pour Poi nt,

-28 -28 Vis ft, paoQepeSeing4pg@rties is less effective than the waxy product.

10

15

20

25

30

The pour point depressing base ofl blending component is usually prepared
from the bottoms 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 bast 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
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.

THE ISOMERIZED DISTILLATE BASE OIlL

The separation of synthetic or petroleum derived crudes into various fractions
having characteristic boiling ranges is geheraﬂy accomplished by either
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
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
leading to fouling of the equipment and to lower 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-

C-24



4.498 4,709 Vis @40C, cSt, 18.32 19.54 20.75 VI 147 149 153 Thi s

Exanpl e 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
Exanple 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 100C6.295 ¢St Viscosity Index (VI)154 10 Pour Point-14C

Si mul at ed Di st i Whiah tenpoufhboW deprSHINggEEE 81 Plending emprRYY iSygrgred are

1570/ 90943/ 982 95/ EP99 j j ' kdn bl ends
and their rel evﬁ?ﬁlfalﬁw%c g%tQSégmép%V%%ggﬁ%&%@?% &F&a@m’%ﬁ%b% ﬂg\?v%@‘le'g%%ne 4 Bl end
# 12 13 14 15 Ws f¢4t pfterBeiighbe Bhisekio@ns partigular 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 -



3.0 10.0 Pour Point, C-14 -13 -16 -23 Vie (', 100C, cSt
7.048 Vie ft 40C 31.86 31.93 33.16 36.98 VI (154 155 154 155 55 Note the
drop in pour point at the 3.0 weight percent and 10.0 wei ght percent
level s. Exanple 6 Daging bright stock was separated into three cuts having
the follow ng boiling ranges: 10 Each of the cuts was anal yzed by FI M5
to determne the paraffin content The results showed a paraffin content for
cut #1 of 20.7 weight percent, cut #2 of 20.6 weight percent, and cut #3 of
3; ﬁgwgln glhtS Oggr@&,@{aved h?eﬂ?éih@ﬂ? path pbinatemesshasmseo ol bishdindsomeeeePr epar ed
ri zed, petrol eu rived el ..ng: i [
Branpl o3 aboved! TGl T8 b aneNBmhoRs chaney T s A AR 0o T gk
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

10 | |
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

15  below about -8 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

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 lsast 9 degrees C below the pour point of the distillate

95  base oil. At the same time, the Vi of the blend wilt 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

30 necessary to 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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10
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% Base 00 100.0 99.6 94.5 89.6 95.0 90.0

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
meet the desired specifications for pour point and V! is usually preferred o
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.

As already noted, when the pour point depressing base oil blending
component is blended with the isomerized distillate base ofl, 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
reéu%ﬁng from the practice of the present invention makes it possibie to
oroduce a Group Il base of, i.e., 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.

A further ad\)an’éage of the process of the present invention is that the volatility
of the lubricating base oil blend may be jowered 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.
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.

| ubricating base oil blends 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 -
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94.6, 89.6 95.0 90.0 94.6 89.6 95.0 90.0 Dg Cut 81 5.0 10.0 5.0 .

Dy Cut #2

10

15
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5.0 10.0 5.0

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
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.

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
the art, 85 weight percent of the blend to geta 950 degrees F cutpoint.

HYDROISOMERIZATION

Hydroisomerization, or for the purposes of this disclosure simply
“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
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

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 -
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10. 0 Dg Cut 83 5.0 10.0 5.0 10.0 Vi 201
0.40 0.40 0.40 0.40 0. 40 .0 Visoptex 1-301*  0.40 0.40

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 -



Total wt. % 100.0 100.0 100.0 100.0 100.0 100.0 106.0 100.0 100.0 100.0
}10880 100.0 100.0 100.0 Test Vis. (c) 100 C, cSt 4.017
. 081

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 agueous method to deposit the active metal.
The non-aqueous deposition of active metals on non-zeolitic molecular sieves

5 is taught in U.S. Patent No. 5,939,349, In general, the process inveives
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.

10 SOLVENT DEWAXING

In conventional refining, solvent dewaxing is used to remove small amounts of
any remaining waxy molecules from the lubricating base oil after
hydroisomerization. In the present invention, solvent dewaxing may optionally

15 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

20 toluene. See UJ.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

" 25  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
30 be construed as a limitation on the scope of the invention.
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4.29 4.399 4.217 4.452 4.399 4.763 4.327 4.592 4.549 5.114 4.478
. . . . . . 5. 043 V|
128 127 130 132 127 130 132 138 129 1361135 145 132 144 PP C' -20 -43 -4|2

-42 1-20 -20 -391-40 -25
EXAMPLES
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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-311-38 -43 -35 33 'Pour Point Depressan 'Tour Point 25 Note that while
Dagi ng cut #2 was effective in lowering the pour point and raising the Vi
of the base oil, Daging 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 shown in Table 6 below, Table 6 ITQU A 51 d D E EH GL HL 11 J1 Hi
LI ML NL w % ort V. et %wm %vitt %E%r%’p!ez |

10

15

25

Varying ameounts of the bright stock described in Example 1 were blended

with a isomerized petroleurn-derived base ol displaying the following

inspections:

Viscosity at 40°C 39.8 cSt

Viscosity at 100° C 6.35 cSt

Viscosity index (V1) 108

Pour Point -14°C

Simulated Distiliation, °F/ Wt.%
ST/ B887/721
10/30 741/7S5
50 836
70/80 879/236

95/eP 963/1024

The various lubricating base oil blends and their relevant properties are

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

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).

-1 -



ed %ett %W %W %int %w %w %w %Base G| 100.0 99.6 94.6 89.6

288 90.0 94.6 89.6 95.0 90.0 94.6 89.6 95.0 90.0 Do Cut #1 5.0 10.0 5.0

W

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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De Cut #2 5.0 10.0 5.0 10.0 De Cut #3

Exampile 4

5.0 10.0 5.0

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.
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10. 0 Vi soptex 1401* 0.40 0.40 0.40 0.40 0.40 0.40 0.40

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

100. 0 100.0 Test

10

15

20

25

Example 5

The bright stock described in Exarple 1 was blended with a second
isomerized Fischer-Tropsch derived base oil displaying the following

inspections:
Viscosity at 40° C 31.59 ¢St
Viscosity at 100° C 6.295 ¢St
Viscosity Index (V) 154
Four Point A4°C
Simulated Distillation, °F/ Wt.%
sT/5 803/827
10/30 841/881
50 912
70/90 943/982
O5/EP ©96/1031

The various lubricating base oit blends and their relevant propetties are

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

Tot al

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

levels.

-4 -
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Vie. @100 C, ca. 6.457 6.555 6.784 6.997 6.669 6
: : : . . . . 895 6.959 7.
7.278 7.232 7.939 7.122 7.835 VI 104 106 109 111 107 110 110 537 6,856

Example 6

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

ranges:
5
Daging BS Cut # 1 950° F- 1050° F 28.5 wi.%
Daging BS Cut# 2 1050° F- 1150° F 36.0 wt.%
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
1D # A | B C 8] E | F G H i J K L i N )
wt % wt % wi % wi % W% | wt% wi % wt % wi % wi % wt% | wi% wi % wWi% |
Base QI 100.0 90.6 84.8 88.8 85.0 90.0 94.6 85.6 85.0 0.0 94.6 B8.6 85.0 Q0.0
g Cut . 50 0.0 8D 100
#1
Dz Cut 5G 10.8 50 10.0
#H2
Dy Cut : 5.6 0.0 50 10.6
#3
Visoplex 0.40 0.40 540 0.40 0.40 0.40 040
4-301% :
Total wt. | 1000 | 100.0 006 | thoo | 100G | 100.0 | 100.0 100.0 § 1000 | 100.0 | 1000 | 000 0.6 1 1000

%
Test

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

oSt

Vi 128 127 130 132 127 130 132 128 129 136 135 145 132 144
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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113 108 111 111 116 110 114 PP C** 1-12 -40 -37 -40 -14 -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 in depressing the pour
poi nt of the blend and raising the VI. Daqging bright stock cut #3 was the
nost effective. Exanple 8 The pour point depressing ability of the Daqing
bright stock of Exanple 1 was conpared to a petrol eumtderived sol vent
dewaxed bright stock (Citgo 5 150 BS) which had the foll ow ng inspections:

Ki nematic viscosity at 100 C30.6 cSt gxgﬁ,}g&j]ty i ndex (VI)94 Pour point The
Paging BS and the G tgo 150 BS were each bl ended separately with a

i sonerized 100 Neutral base oil (Chevron 100R). The properties of the
various bl ends b§in§ﬂ9¥@cdt§'o§r@£’diﬁg gri@ﬁ"s@ﬂ( ad dE@mble & BB0AR 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
‘ 1 L1 [T N
81 Ct D1 = 1 1 | H1 I J1 K
B Q:% A % T | Wit | with | wi% | wi% | wi% j with | wi% wi% twi% | wi¥%
Base Ol | 4000 | 006 1946 | 8e8 !G50 | 800 | 846 ;398 | 950 900 | 948 | 696 | 850 | 600
Dy Cut 50 %o | 5o 10,0
?q Cut 50 10.0 | 50 10,0
452 Cut 5.0 100 | 50 10.0
q
# 0.40 0.40 [ 0.40
Visoplex G.40 G.40 0.40 .40 \ ¥ §

¥
:’f;: wh | 4000 | 1000 | 160.0 1 100.0 | 100.0 | 1000 §00.0 | 1000 § 100.0 | 100.6 | 100.0 1 1000 | 1060 | 1000
% .

zless t@ 5457 | 6545 | 6.764 | 6,097 |.6.660 | 6.895 | 6959 7387 | 6856 | 7.278 | 7.232 | 7.985 | 7.122 | 7835

100° C, '
cSt,
111 i1 118 110 114
164 1G6 108 111 107 110 110 113 108
g{’ ‘cr -12 40 -37 A0 -14 -13 -38 48 -16 -18 43 -39 ~24 -32
j 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 th_e blend and
raising the V1. Daging bright stock cut #3 was the most effective.
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B2 C2 02 E2 w%w%wW %w %w%Base Ol 100 95.0 90.0 95.0 90.0 Citqo

150 BS 5.0 10.0 Daqi ng BS 5.0 10.0 Total wt. 100 100 100 100 100 Test

10

15

20

Exampie 8

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

150 BS) which had the following inspections:

Kinematic viscosity at 100° C 30.6 ¢St
Viscosity index (V) 94
Pour point -13°C

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.

Table 7
ID# A2 B2 c2 D2 E2
wi% P wi% [ wi% | wi%h | wt%
Base Oil 100 | 95.0 | 900 | 95.0 | 90.0
Citgo 150 BS 50 {100
Daging BS 5.0 | 10.0
Total wt. 100 100 | 100 | 100 | 100

Test
Vs, @ 40° C, ¢St 2055 | 2263 1 25.65 | 22.51 | 2535
Vis. @ 100°C, cSt. | 4.137 | 4.448 | 4.833 | 4458 | 4.865

Vi 101 107 110 108 115
PP °C* -13 -10 -11 -13 -8
“Ooyr Point

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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Vis. p, 400 c, cSt 20.55 22.63 25.65 22.51 25.35 Vis. ft, 100 C, cSt. 4.137
4.448 4.833 4.458 4.865 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 | owering
t he pour point of the 100 neutral base oil, although the viscosity and the
VI both increased (See ID# s B2 and C2). The isonerized Dagi ng bright stock
significantly |l owered the pour point at the 10 weight percent (ID# E2).
Exanpl e 9 Daqgi ng bright stock of Exanple 1 was blended with a sol vent

dewaxed 100 Neutral base oil (ExxonMibidm@€9100). The results are shown in
Tabl e 8

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

5 below.
Table 8
103 A3 | B3 C3
whko ' wi% Fowt%

Base Ol 100 85,0 | 90.0
Daging BS 5.0 10.0
Total wi. 109 100 100
Test

Vis. @ 40° C, oSt 2024 1 2295 | 26.14
Vis. @ 100°C, cBt. | 4.046 | 44 | 4.801
Vi 95 100 103
PP °C* -19 -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 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 il
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5 below. Table 8 ID# A3 B3 C3 w %w %w %Base Ol 100 95.0 90.0 Dagqi ng
BS 5.0 10.0 Total wt 100 100 100 Test vs. @40. c, cSt 20.24 22.95
26.14 Vis. @100 C, cSt. 4.046 4A 4.801 VI

1. A pour point depressing base oil blending component suitable for lowering
the pour point of a base oil which comprises an isomerized petroleum
derived bottoms product having an average molecular weight of at least
600 and an average degree of branching in the molecules between 5 and 8

5 alkyl-branches per 100 carbon atoms.

2. The pour point depressing base oil blending component of claim 1 having a
molecular weight of at least 700.

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.

279 .



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 sanme Daqi ng bright
stock reduced the pour point of the isonerized base 150il. 1. A pour point

depressing base oil bl ending conponent suitable for | owering the pour point
of a base oil which comprises an isonerized petrol eum derived bottons “
product having an average nol ecul ar wei ght of at |east 600 and an average

degree of branchimgceds Fae IMBFAGHE GheNQINRERINY BXbef iéaa?kéhsbro%&ches per

100 carbon atons. The pour pol nt depressing base oil blendi ng conponent of
claim1 having a nol ecul ar U@hghéoﬁferi%dﬁwedﬂ%r &hg pour poi nt

depressi ng base oil bl endi ng conponent of claim ﬁaw ng a nol ecul ar wei ght
of at |east 800. The pour point depressing base oil blending conponent of
claim 1 having an average degree of branching in the nol ecul es between 6
and 8 al kyl -branches per 100 carbon at NE. he pour point depressing base
oi | bl ending conponent of claiml havi%our point failing between -20

degrees C and 20 degrees.C. The .pour_pojnt depressing base ai] .hl ending
conponent 0P5dcl inﬁgo(ﬁ%iirﬁar%@&ﬁgll’%‘%ﬁ{mg BTOIPEF'T@SB’@? : erizeg Jcﬁ@?@es C and
20 degrees C. ThasePéitiiaviey & kindaiitie YRCHEHOASHOAUdgrédscO Beivociodmpnent  of
claiml wherein at |east 80 weight percent boils above 1050 degrees F. The

pour point depr&3siahg BRoE & ICHI dhvii MGIESmsSRPREINgt blanding »ihéald n at
| east 90 wei ght isBiefiedd ol aRRYe of 180 s0RgRAE Sarfount Pég%ﬁ t uFOBoih{TPr OVi ng

The Lubricating Properties O Base G ls Using |sonerize rol eum Product
Abstract S5A net AeRiesing bape ol ikigndintecompenenitio negdysedpe moue ot ohthesomer i zed
distillate se. Qi s .G, ' ' | [ I et ween
about 2.5 cgct?1 a%egh!iﬁggzvt‘é'sg%é@!%{r‘@ﬁgﬁ%%f%\ggﬁ%%%pé %gﬁ)&gt}]%ﬁ)eog@?)ﬁgﬁ\%f g‘hebsai d

i sonerized di st iistilte Haas eilowheiirs td ipolepbinhrieprdssofy Baseouil biEgidirg
depressing base_oil. blending co nent to,reduce.the, pour .point.of the 10
resul ting base B?TP%T%ﬁdga?gl @8&%%58 SRl %ﬂ"sav P%%e &IUFO%BWRQ of the
distillate basen@térimmgn at beifi:}rg)uang@iafﬁovgeﬁmmsm}n iegreesi R; kligndi ng |
conmponent i's an i sonerize rol eum deriyve se oil containing materia
having a bot | | nbORSHGE Gty BT MRTE POBYHetroeBinRIO 41 5r%sBH QU K1y base

oi | bl ends psepps@borntirbeidithgt thskhs! tﬂélﬂﬁ%éémé&%rﬁhe 15pour poi nt
depressi ng base oil bl endi ng conponent. ( dr awi ngs)

(No drawings)
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