PROCESS FOR IMPROVING THE LUBRICATING PROPERTIES OF
BASE OILS USING ISOMERIZED PETROLEUM PRODUCT 5 FIELD OF
THE INVENTION 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 blending component
prepared from an isomerized 10 petroleum derived product. The invention
is also directed to novel baspmib (pigsd=0 BAGKEERMIEND OF THE
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egrees C or less, preferably about -15 degrees C or less;
transmissions, and mdustrtai applications tonsist of two general components,

a lubricating base oil and additives. Lubricating base oil is the major
constituent in these finished lubricants and contributes significantly to the
properties of the finished lubricant. In general, a few lubricating base oils are

20 used té manufachire a wide variety of finished lubricants by varying the
mixtures of individual lubricating base oils and individual additives.

Numerous goveming organizations, including Original Equipment
: Manufaciurers (OEM’s), the American Petroleum Institute (AP}, Association

o5  des Consructeurs d’ Automobiles (ACEA), the American Society of Testing
and Materials (ASTM),.and the Society of Automotive Engineers (SAE),
among others, define the specifications for lubricating base oils and finished
lubricants. Increasingly, the specifications for finished iubricants are calling for
products with excellent low temperaiure properties, high oxidation stability,

30 and low volatility. Currently, only a small fraction of the base oils

manufactured today are able to meet these demanding specifications.



and a VI (viscosity index) that is usually about 90 or greater, preferably
about 5 100 or greater. In general, lubricating base oils should have a
Noack volatility no greater than current conventional Group | or Group Il
light neutral oils. Group 11 base oils are defined as having a sulfur
content of equal to or less than 300 ppm, saturates equal to 90 percent or
greater, and a VI between 80 and 120. A Group It base oil having a VI

between about 110 and. 120 is 10 refefr in this disclosiie as. 8t Groweat
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an additjye. Conventional additives which have been used to lower the

pour point of base oils are referred to as pour point depressants -2

(PPDs) and typically are polymers with pendant hydrocarbon chains that.
. Base oil refers to a hydrocarbon product havirig the above properties prior to

the addition of additives. That is, the term “base off” generally refersfo a
20  petroleum or éyncrude fraction recovered from the fractionation operation.
"Additives” are chemicals which are added to improve certain properties in the
finished lubricant so that it meets relevant specifications. Conventional pour
noint additives are expensive and add to the cost of the finished lubricant.
Some additives also present solubility problems and require their use along
25 with a solvent. Consequently, it is desirable to use the minimum amotnt of an

additive necessary to produce an on-specification fubricant.

Pour point which is an impottant property of base oils intended for blending
into finished lubricants is the lowest temperature at which movement of the
30  base ofl is observed. in order to mest the relevant pour point specification for
a finished lubricant, it is often necessary to lower the pour point of the base oil
by the addition of an-additive. Conventional additives which have been used
to lower the pour point of base oils are referred to as pour point depressants
.



interact with the paraffins in the base oil by inhibiting the formation of large
wax crystal lattices. Examples of pour point depressants known to the art
include ethylene-vinyl-acetate copolymers, vinyl-acetate olefin
copolymers, 5 alkyl-esters of styrene-maleic-anhydride copolymers,
alkyl-esters of unsaturated-carboxylic acids, polyalkylacrylates,
polyalklymethacrylates, alkyl phenols, and alpha-olefin copolymers. Many
of the known pour point depressants are solid at ambient temperatur
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blending component used in the invention is only a high boiling waxy
20 petroleum fraction which has been isomerized. Therefore, it does not lend

itself to problems which have heen associated with the use of conventional

additives.

The pour point depressing base ofl blending component used in the present
25 invention is generally prepared from a waxy petroleum bottoms fraction,
preferably from a waxy bright stock, such as, for example, bright stock derived
from a high paraffinic crude. Bright stock constitutes a botioms fraction which
has been highly refined and dewaxed. Bright stock is a high viscosity base oil
which is named for the SUS viscosity at 210 degrees F. Typically petroleum
30 derived bright stock will have a viscosity above 180 ¢St at 40 degrees G,
preferably above 250 ¢St at 40 degrees C, and more preferably ranging from '
500 to 1100 ¢St at 40 degrees C. Bright stock derived from Daging crude has
heen found 1o be salisfactory for carrying out the present invention.
-3,



been found to be satisfactory for carrying out the present invention. -3 As
used in this disclosure the word "comprises” or "comprising" is intended as
an open-ended transition meaning the inclusion of the named elements,

but not necessarily excluding other unnamed elements. The phrase
"consists essentially of or "consisting essentially of' is intended to mean

the exclusion 5 of other elements of any essential significance to the
composition. The phrase "consisting of or "consists of is intended as a
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wherein the pour point depressing base oil blending component is an
isomeriFeeep it drRiigrived base oil containing 20 material having a
boiling range above about 1050 degrees F (about 565 degrees C).

Pr}eéerably the pour point deg[ﬁ\ﬁﬂﬂﬁ\p@?eﬁjjé)’ﬁwmg,@gmponent will
contain at least 40 weight p material boiling above 1050 degrees

F (about 565 degrees C) , more preferably it will contain at least 60
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will be ajdpask #Rseantting base ofl blend at least 3 degrees C below the pour point
of the isomerized distillate base oil wherein the pour point depressing base oll

blending component is an isomerized petroleum derived base oil contair_aing

20  material having a boiling range above about 1050 degrees F {about
565 degrees C). Preferably the pour point depressin'g base oil blending
component will contain at least 40 weight percent of material boiling above
1050 degrees F (about 565 degrees C) , more preferably it will contain at least
B0 weight percent of material boiling above 10560 degrees I, and most

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

30 component usually will be at least 600 and preferably will be at least 700, and

more preferably at least 800.



more preferably at least 800. 4 The pour point depressing base oll
blending component is generally prepared from the bottoms fraction of a
waxy petroleum crude, such as, for example, Daqging crude. Particularly
preferred for preparing the pour point depressing base oil blending
component is bright stock containing a high wax content. 5 The pour point
depressing base oil blending component may also be prepared from

other waxy petroleum derived sources such.as slack wax.. Typi
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mos: pRIGHISRPS G IEIGHEBETEAN ST palSTRG Bt douoces
may opbienatiinhentiste meifanvaatisspotepointy depracerigssBhiriesyr
of the ismenzsalisiocabonsiehie evmptnanAaenethdhEamyl

fractionprecovere the solvent dewaxin eration will (?% { %rsg
effective iRl SR JSSHERA ARG B %gﬁ)%‘ﬁ? ised in IS
dAscIOSLg%ﬁ@ﬁggFé'ﬁ{KHy;bmmﬁhé@ferﬂefgrawwﬁ?teﬁgﬁfﬁgngm be
the general formula C'H2"+1. I SO RRSHeSidas. Th
presentqﬁt‘ﬂ??%%ig%g?eand %ROLX%%?H b%n&&e&' y ing o
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comSpormemttatapresainrivee WillkN iR RSP EN b P PN WHEAS il
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paraffins. Solvent dewaxing may optionally be used 1o enhance the pour point
+ depressing propetties of the isomerized hydrocarbons of the invention. In
20  general, the waxy fraction recovered from the solvent dewaxing operation will

be more effective in lowering pour point than the ofly fraction.

As used in this disclosure the term “alkyl branch” refers to a monovalent
radical ﬁaving the general formula C-Han. Typically n” in the alkyl branches
25  present in the molecules of the pour point depressing base oil blending
component of the invention will be the integer 1, 2, or 3, i.e., the alkyl will be
methyl, ethyl, or propyl, although the invention is not intended to preciude the

presence of some larger branches.

30 In addition to fowering pour point, the pour point depressing base oil blending
component also has been found to raise the viscosity index (Vi) of the
lubricating base off blend. Typically, the lubricating base oil blend will have a
V1 at least 3 numbers higher than the distillate base ot component. Preferably
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component also has been found to raise the viscosity index (VI) of the
lubricating base oil blend. Typically, the lubricating base oil blend will have
a VI at least 3 numbers higher than the distillate base oil component.
Preferably -5 the lubricating base oil blend will have a VI of 110 or higher.
The method of the invention makes it possible to upgrade Group Il base
oils to Group Il plus base oils or to upgrade Group Il plus base oils to

Group Il base oils. 5 The isomerized distillate oil may be.either.a
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desirable,

20  Particularly surprising, it has been found that the degree of change for the
values of both pour point and VI of the lubricating base oil blends could not
have been predicted by only observing the properties of the individual
components. In each case a premium was observed. Thatis to say, the pour
point of the blend containing the isomerized distillate base oil and the pour

25  point depressing base oil blending component is not merely a proportional
averaging of the two pour points, but the value obtained is significantly lower
than would be expected. For example, the pour point will always be lower
than the value for either of the fwo individual components. This is frue even
when the pour point depressing blending component comprises 3.5 weight

30 | percent or less of the lubricating hase oil blend. The same is also true for Vi.
The V1 of the mixture is not the proportional average of the VI's for the two
components but is generally higher than would be expected, and in many
cases, the VI of the base oil blend will exceed the V| of either component.
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when the pour point depressing blending component comprises 3.5 weight
30 percent or less of the lubricating base oil blend. The same is also true
for VI. The VI of the mixture is not the proportional average of the VI's for
the two components but is generally higher than would be expected, and

in many cases, the VI of the base oil blend will exceed the VI of either
component. -6 Preferably, in the base oil blend, the pour point depressing
base oil blending component will comprise no more than.about lS_gﬁi%gt
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below about 950 degrees C, wherein when the high boiling fraction is
distilledBlk the low boiling fraction has a higher pour point than the entire
lubricating base oil blend. Generally, the high boiling fraction will usually
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has a higher pour point than the entire lubricating base oil btend. Generally,
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the high boiling fraction will usually contain at least 30 weight percent of

20 paraffins. In addition, the kinematic viscosity of the blend at 100 degrees C
will be between about 3 ¢St and about 8 cSt, preferably between about 4 cot
and about 7 ¢St. If the base oil blend is intended for use as an engine oil the

cloud point should be 0 degrees C or less.

25 DETAILED DESCRIPTION OF THE INVENTION

Pour point refers to the temperature at which a sample of the isomerized
distillate base oil or the pour point depressing base oil biending component
will begin to flow under carefully controlied conditions. In this disclosure,

30  where pour point is given, unless stated otherwise, it has been determined by
standard analytical msthod ASTM D -5950 or its equivalent. Cloud pointis a
measurement complementary to the pour point, and is expressad as a
temperature at which a sample begins to develop a haze under carefully
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distillate base oil or the pour point depressing base oil blending
component will begin to flow under carefully controlled conditions. In this
disclosure, 30 where pour point is given, unless stated otherwise, it has
been determined by standard analytical method ASTM D -5950 or its
equivalent. Cloud point is a measurement complementary to the pour
point, and is expressed as a temperature at which a sample begins to
develop a haze under carefully -7 specified conditions. Cloud points ircliligmis
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centerscamgdherChi3Hsrarmsent invhricorvesiAeie TR (RL PebFB ASEmPle ©

sequenge (oAl i3 NRF «E@88indd\hB idienthalisdasrsatpbrocess.

Magnetic Resonance 1982, 48, 323ff.). 2).Verify th
initiat né#ﬁiﬁiﬁff@%%% AR m@ gﬁg}%é’lﬁ s?eﬁéiﬁg%ﬁ@egﬁéé ﬁﬁgg@

segplengREBackihs. Skt Shool2mre Petianatedfankieiic FRéighmaiggals from
1982, 46, 535ff). 25

hew pr
1) Identify the CH branch centers and the CHgs branch termination points
using the DEPT Pulse sequence (Doddrell, D.T.; D.T. Pegg;
20 M.R. Bendall, Journal of Magnetic Resonance 1882, 48, 323ff.).

2) Verify the absence of carbons initiating multiple branches {quaternary
carbons) using the APT pulse sequence (Patt, S.L.; J.N. Shoolery,
Joumal of Magnetic Resonance 1982, 46, 535f.).

25

3) Assign the various branch carbon resonances to specific branch
positions and lengths using tabulated and calculated values
(Lindeman, L..P., Journal of Qualitative Analytical Chemistry 43, 1971
124565 Netzel, D.A., etal., Fuel, 60, 1981, 307ff). '



3) Assign the various branch carbon resonances to specific branch
positions and lengths using tabulated and calculated values (Lindeman,
L.P., Journal of Qualitative Analytical Chemistry 43, 1971 1245ff; Netzel,
D.A., et.al., Fuel, 60, 1981, 307ff). -8 Examples: Branch NMR Chemical
Shift (ppm) 2-methyl 22.5 3-methyl 19.1 or 11.4 5 4-methyl 14.0
4+methyl 19.6 Internal ethyl 10.8 Propyl 14.4 Adjacent methyls 16.7 10
4) Quantify the relative frequency of branch occurrence at different carbon
positions by EzapRitag the integrated intensity of its terminal methyl

carbon to thejgtemsity of a singipeathem(sztaalirtegnalinumber of 15
carbons per mgiegyle in the mikeue). For the unique case of the 2-methyl
branch, wherghetiythe terminal @h@trié-franch methyl occur at the same
resonance pdsitigthytthe intensi'g‘lv@as divided by two before doing the
frequency of brenétiyoccurrenc R&lculation. If the 4-methyl branch
fraction is calsifgaPaNY tabulal , its contribution to the 20 4+methyls
must be subfEeR¥ to avoid doghié counting. 5) Calculate the average
carbon numbRFIEFRBIAVEINE. carbon number may be determined with
sufficient accuracy for lubricant materials by dividing the molecular weight

of ihe Szﬁsmp'%ﬁ’}éﬁtﬁﬁhs fQumida-ueighty 25 hkdt)c@)rEheutrdliieraft carbon

branche perp@sqlti%%lélgylsccg%epgrlijr% %fetPn e%rr%%:(;] len estzcs);; ngf'ﬁssttﬁ%ﬂﬁai methy!
carbon to the intensity of a single carbon (= total integral/number of

15 carbons per molecule in the mixture). For the unique case of the
2-methyl branch, where both the terminal and the branch methyl cccur
at the same resonance position, the intensity was divided by two before
doing the frequency of branch occurrence caloulation. If the 4-methyl
branch fraction is calculated and tabulated, its contribution to the

20 4-+methyls must be subiracted to avoid double counting.

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

25 of CHy).

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

found in step 4.

30 7 The number of alkyl branches per 100 carbon atoms is calculated from
the number of branches per molecule (step 6) times 100/average

carbon number.

Measurements can be performed using any Fourier Transform NMR
35 spectrometer. Preferably, the measurements are performed using a
spectrometer having a magnet of 7.0T or greater. In alt cases, afier
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30 7) The number of alkyl branches per 100 carbon atoms is calculated
from the number of branches per molecule (step 6) times 100/average
carbon number. Measurements can be performed using any Fourier
Transform NMR 35 spectrometer. Preferably, the measurements are
performed using a spectrometer having a magnet of 7.0T or greater. In
all cases, after -9 verification by Mass Spectrometry, UV or an NMR
survey that aromatic carbons were absent, the sl\%ctral width was limited

to the satufemibcasidasseenransi.0BeppmNVERMIYYey that aromatic

(tetr am%‘émf?ﬁ?%)e Selions ot Ai2s nesensdneighs ihechdaroftrnalibon
were excited by 45 degrees pul 5 followed hy.a 0.8 uisition
time. In"GEER @%hﬂ?‘%%’%ﬁ’i}ﬁ%? s gqnes%g? %Ea %‘?)fhge&g?ogtg%ao?q
decouples-Masagatetinyfheighnin aorsiocord! detsy SPHBTIOIHS EesirpdRUIses

pulse a isitianLolalisxretdmeritieres manees fiermuniform
11- Oiﬂ%%@g%%%‘%g%é@ﬁ%% Tsl,equences \\j/l\r/ Carriéd e
i

ere ut
accordifgasiteratard asseiiH ORI Hifsor3ie {figngbge%é%bsee& Mertay
10 VariagrtBrHkexopaiatipgiseandals. dDERiTaisDitortiOriegexperiment times

Enhancemen%?%en@?-g_ﬁaﬂ%ﬁtg@?ﬁé%@%%Fdjﬂﬁ? QQ&U@RQ% were carried out

qua‘terné%:gg sequence gives a signal all carbons bonded
to protonscOERTIOtterENE dSSCERHEBRLBR KPITSE BaviEiarSHIRAE BRAAR e
CH3 15ypiand ik Sehdraieemaminé phase (down). APT is Attached

Proton Test. It allows all carbons to be seen, but if CH and CH3 are up,
then quaternaries and CHZ are down. The sequences are useful in that
every braEefT indlisybristoesd habenaaroprsspyonelritzatian Armpef (REfRy1goes not

are cleagly dentified by chemigabshil ageliehasgiBeth sga:tleseapeshinbonded
the references cited. The 20 branchingg roperties rﬁ%ﬁﬁq.cﬁga@ le
a

re
determirie @Bl 13T RARIRY e ! SARANBHSH carcuia %'rslgg Flhgtnd CHs
thetgntirgysamapisivesDisegpasaliiniof (Rosm(tivns) el isctitagirdfBroton Test. it

n-paraffigs o NAROIGRSS, BRI MANERA SeEom/aReUb MR RlLiomarios

samples’in varying amounts. The naphthenes content may be measure
P ying D % me’g\y?

using FiektlIGhzaoAMBsENSFEEHEaEEHF ERIpRSY! in that every branc
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 G-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 oif samples in varying amounts. The naphthenes content
may be measured using Field lonization Mass Spectroscopy (FIMS).

25
FIMS analysis 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 spectrometer operating at about 10-6 torr. The mass
spectromer used was a Micromass Time-of-Flight 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

-10 -



25 FI MS analysis 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 spectrometer 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 Fl

operatispedroneitanizlaihintEinanvhro SHSRPERJERE LG R heBRR N
mass, was deliverediniadhe mass, dQispettianpleericat this gapilatiyecty
tube. Résponse factors for all compound types were assumed to be 1.0,
such thg?Wé@ﬁ&%F@éﬁt was given directly from area percent. 5 Since
petroleum derived hydrocarbons as well as synthetic hydrocarbons

Cor%priﬁn%g}?& .9hvanving melecussrweaighieinayingmaisinyaeiiagons
range, this disclosure will referto the 10 Percen %}Ok{:t and thel %%%ﬁrcerntn o

point oqubi@Pf@§p’bﬁii%fl§d?ﬁﬁﬁrY§}9d@8{e’fﬂ8rl‘6€b%} S POt YRS S9N AF IS
temperaty giasionhishitweight petognrtairthpoyidrod drb Sisnsreseirnoint of the

within that cut will 1Q.vapori I inpilariy B0re at
percentrB?J‘i’ﬁft%i‘eet?socli%1 ?hré) n?éeeréﬁ?g%m Qﬁgi%ﬁgg évi%?merceﬁﬁgz H?lée a

hydrocarbishs! fresisht wircerfibe udsprrsboRe RESS RPN g Y

disglosure,whenrelersasHs bellingurargmitisyjhhtien, the builoftasige to the

between the 10 percent and. 90 percent baili ' 'E Whatd ' .

referred$AEG! %Ig *ﬁ%%ﬁ&%%‘%#ﬁ%’égﬁnﬁhi% gésgé/e 1008%%3%%? lIEZi,_

the boilingpreingatistribsiivns prebssigido8yardsvors myBenrEHTEARa!IINg

Sta“dar?aﬁg]é"éf ical metheskBafiab aagis@auvaiant: Foksamalesdayingnt
ge

a boiling rai elow 1000 degrees If: th bo(igyn? rarggfe istributions. in range

this discodineRABYS iHadhiRETSHG HE S G8 T ARAT A m%_?ho B°

-2887 oniisveniivaleatriawifl eertatiéog retasntijsthibutiopseicline piswiegaggvere

used whep 'é(ﬂreerdr'ﬂ%ﬁ% the BoHLERYIah SeRESsInahRse @iblendineuivalent. For

(:omponenta,l since it isTgenerally derived from a bottoms E:ra(‘htlog which

makes Ssamples having a boiling range below 1000 degrees F, the bolling 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

o0 s 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 limit irretevant.

THE POUR POINT DEPRESSING
25 BASE OIL BLENDING COMPONENT

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

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 partially
30 isomerized 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~



the 90 percent point or upper boiling limit irrelevant. THE POUR POINT
DEPRESSING 25 BASE OIL BLENDING COMPONENT The pour point
depressing base oil blending component, as already noted above, is not a
conventional pour point depressing additive. Rather it is a high boiling
waxy fraction of a petroleum- derived base oil which has been partially 30
isomerized 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 8t FARA 5 CORPRArI RREL BRL GRte P P GOGrEFR ! hicher

conversigeld.the higher the yield loss. Therefore, in isomerizing the pour
point depressing - 11 base oil blending component, low pour point must

be balanced against higher yield. The pour point depressing base oil
blending BEnReERBATGFaRESHIRMEBRF 5HeRI RS FIUMPRRARAY 8f darpdRygntion
content picatnasigiaiDhatSe weeight pertentbf aosaprienably wtilgasicdont,
weight percent, and. most preferabl e 0 weight percent. Th
poiimg e P e e e e st
should B aisigiet apENOShebgiey F(B1Y Hegrewsoint Adsoiaipgdrage ofl
g“?l"?‘ter tarfees AQ&%?@%{@Oﬂg E&ﬁ@&é@%ﬁﬁoﬁ?@ &é@é&f%ﬁ%ﬂh\é@&@s C).
oiling range.in excess o egrees egree ein ,
capecal LT A B B G R AR e B SRS ©) i
depfessingiivass wiltbiermiing rappegoreentss os5ét5d dJegees thEpdURpEas, C)

the pourbgmgtegbg&%jwq;,ig@;&_ 15 base oil blend will be below the pour
point of both the pourpoint depressing base oil blending component and

the distillate base oil. Therefore, it is usually not necessary to reduce the
pour poinheat the=povurpdindtdepre ssingpbasein ddpesnding sasepoinsahing

the targ £ ROIN lubricati il blend in the . .
e Sk T e
be Bxpebsa, Artdemé dbheplatidhe eartAanbg hebibratedr aointiBoRsessing

severity yidh ipssisiarigRempshiessipiRdossilitbasdesn uedhatitheusuaty
" notnecessary fo reduce the pour point of the pour point depressing base oil
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 expecled, and the isomerization reactor may be operated at a
lower severity with less 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 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 point depressing base oil blending component may
be enhanced. The waxy product separated during solvent dewaxing has been
found to display improved pour peint depressing properties. The oily product
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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 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 beencieuetiafiat iy solvertHRVEEXM A TSoMETIscHSaYE B ORE Pour
effectivengass.pfdlg peintSieneessing:haseeai hlending ompodnent
may be enhanced. The waxy product separated during solvent dewaxing
has been found to display improved pour point depressing properties.

The oilypreduchoitPdemeveiarhateihdesslineriaiereadnyopetalioR araed
displaying seme Rolr: RQIBLASRISSSIRY REAPRIEiesisiess Eaeiiveth@iver of a

the waxy progl]Jct. The pour point depressing base ail blending compopent
o U e BT DA AEISH T Eub rin T B =

of the viasUHRdOWENef iBoitefiingtope pdiendiandinisplavaky pesialeunpoint
crude. As already noted ' il ToIptS
aenorls T R T b b s £y oo
boiling BedwWegreehBREIISOAEEELdeqR5ET (BDPHHERRe s Sy BoHNT
é?’l%o d?ﬂ{%%aﬁe&%ﬂﬁd f"@?’ﬁsﬁ*ﬁﬂ} l@ﬂ?hﬁ?éféh@\ﬂm dreghdrgr datgsia ity
articularly preferred for. preparing the pour. point | il
blendin@ee5mTBf @ﬁ?f’s%‘r@ﬂﬁ@% O@d?l@%?&tng %"ﬁfg}%gi%%%ﬁ% I(_%r‘:‘gl %%wax
stock desiviedt figngDatginky cderinks fesniearing GrieoBE heshdeidny Suiable
for use éﬁ;&*&%_ AiRpietdrnsesaineehase ciiklepgingsingmasnenbrehtieg
present invention. 15 THE ISOMERIZED DISTILLATE BASE OIL The
separafSRBRRSHHRENE S 3RarbIBYFA™8rived crudes into various fractions

haping characteristic boiling ranges is generally accomplished by either 20

atmospheric or vacuumydistilatipr: Q1 Ana rarhination eetmpspheric and

The sepalration of synthetic or petroleum derived crudes into various fractions
having characteristic boiling ranges is generally accomplished by sither

20  atmospheric or vacuum distiliation or by a combination of atmospheric and
vacuum distiliation. 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 recovgared from

o5 the hottom of the column. Atmospheric distillation is typically used to separate
the lighter distillate fractions, such as naphtha and middle distillates, froma
bottoms fraction having an initial boiling point above about 700 degrees F to
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 feading to fouling of the equipment and to lower yields of the heavier cuts.
Vacuum distillation is typically used to separate the higher boiling material,
such as the distillate base oil fractions which are used in carrying out the
present invention. Thus the distillate base oil and the bottoms product from
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vacuum distillation. As used in this disclosure, the term "distillate fraction"
r "distillate" refers to a side stream product recovered either from an
atmospheric fractionation column or from a vacuum column as opposed to
the "bottoms" which represents the residual higher boiling fraction
recovered from 25 the bottom of the column. Atmospheric distillation is
typically used to separate the lighter distillate fractions, such as naphtha

and middle distillates, from a botto s frac in oil
point aleNFd gﬁf’oﬁ?ufd%?%a?@é%sﬁq '% § r%ean[&fﬁIw abo%tﬂ)'lggared are

degreessGally adantAQDdeytbe saCYLAL dm@iﬁmﬁ@m@@@mmﬁlmve“m“
cracking of (e ulioearbps ey iake Blace30leadionsintontingint the

equipment and to lower yields of the heavier cuts. Vacuum distillation is
typicallgaiseen&$eparate the higher boiling material, such as the distillate
basge oil fractions which are used in carrying out the present invention.

Thus the distillate bas s%lll &Q‘%% (%pggmgrpuggal% fromind 3whiehihgntion

pour po rq?dse rgssm ase oi component is prepared are
usuanyw@tﬂmem@maﬁmwmm‘rﬁa ﬂlﬁﬁ@ﬁ%ﬁﬁﬁﬁ%%ﬁ%ﬁiﬁ p cStand

invential}, & BQIdNeRdes iR bad Mo ﬁmybeaf@mdan sl HESt and about

separatln the com onents h iSO rize t
used in‘camyhg (9 SHE TV n%é&e qzl%%ea ﬁgﬁgﬁ%%@%@wgg%%:ﬂ
ase oi

degrees|énbesetyat d .26 c@mammt@tﬁm@ta@ﬂw@%%@a

viscosy 9@,}3&{&9@(@B@@%%%@tm%@ow]&1@1@@&@@@@rﬁ@;stfé dfther
the tar et cloud’point for the lu rlcatln%?base oil 10 blend %‘ reest

the clou@peiRteraiedetre iR RN E‘%é’éé’e P'Brfeta our]% Pe 0
degree%ﬁ@ﬁdj@&%cﬁb@r@h%aie Base@HTmaydmesemmsi@mﬂﬁémoﬁaﬁy

derived from ;{gg fining %&%t@!h S B NP THRINGEPH2W I WAE medium
|scher

recoveresgrﬂom a ropsch synthesis reaction. The isomerized
distilatenbaisal bitaea¥l-be a light neutral base oil or a medium 15 neutral
base oil. Typically the isomerized distillate base oil will have a boiling
range ha ving tI h i
Typically the isomerized distillate base oil 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 wiil

fall between about 725 degrees F and about 900 degrees F.

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

25  dewaxing the distillate base oll were unsuitable for use in blends of the
present invention. Hydroisometization which is also used in the preparation of
the pour point depressing base oll blending component is explained in greater

detail below.

30 The present invention is particularly advantageous when used with isomerized
distillate base oils having a V! of less than 110, since such base oils are
usually unsuitable for preparing high quality lubricants without the addition of
significant amounts of VI improvers. Due fo the VI premium which has been
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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 900 degrees F. 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 were unsuitable for use in blends of the
presenbimeereibnhfydsis SraIRAERTMIRBFRRS B B 3R6R!iHiGREING component
Pfﬂi&%ﬁ;ﬂﬁb%ﬁ?@dﬂ?gﬁﬂigﬁ“ l@%@‘%ﬁi hgdeasie aibblendiggifcampomgnoiked
explained in-greater detail below. 30 The pr In an, i ' ;
advant4geetishifes ngar\xﬁmﬁ%%am%?fiz%v d??ﬁﬁ]a{)t%uﬁgggﬁg I%‘,?Jrr%?\/gltl:fgéj lla% \llslé_oEi
of less BemiibhOxsipoesstch thaguesiknarvengoamy fesereps 6 Praplifsgt
high qualityjubricants witkquithe priditipn fvsigaiiivanicamiants 10 M to
improvgrs. ue to the VI premium which has been -1,&1ob§gsrv§{1[¥¥igg{i}on to
using thErpeul pbinbaehRigsihg BESPSRTREhBING ComSonent of the
inventiqpdhed/baiuparginabbeseibite Beyubdl idigatficimtly improved
without the use of conventional additives. The pour point depressing base

oil blending component of the present invention by increasing the VI,
makes it 5 possible to upd/dBRIEAUNG BASES ERRRESY of less than
11yup to Group Il plus base oils. It is also possible by using the present

invention to upgrade Group. Il plus base, Qi RHl RBSEQI the present
LUBRICH#es ﬂéﬁséﬂ'_vgjﬁ@ﬂ?@?%f(%% fglfgﬁég[#ng béa}ge oil blend "
prepareichastiordivity tevihe [srecesticofisaespyezaatei anaBRI TR a
inemalic,yisgaaibe 6raaler ekl ndie St L0t egesy oot aumlriti
kinematic viscosity at 100 dégrees C .Willbnot eﬁ%e% a?ggg% § l%x%e yb%ur point
lubricatitycaad@eHbierrf Wi BB FEURSCRBE POt 15 below about -9
degee s Giandiyi-thasgesas Gy ritdnahisasitmesterdheraphpth80-
kinematffgré/‘fjgga%ﬂft}/hgtﬂn%%gﬁg Rﬁ&&&w&{ beohyreesn @havbe between about
3 ¢St and about 7 ¢St, 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 jubricating base ofl preferably will be
20 0 degrees C or below, The pour point of the [ubricating 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 pointof the isomerized distillate base oil and
more preferably at least 9 degrees C below the pour point of the distillate

o5  base oil. At the same time, the Vi of the blend will preferably be raised by at
least three numbers above the V! of the isomerized distillate base oil. The
properties of the lubricating 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 poinis, the pour point depressing base oil
blending component usually will not comprise more than about 15 weight
-15-



3 ¢St and about 7 cSt, 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
distillatespaseditrarshsnoie prefePapigraiodsvt qagiis ¢ Welsll B7EHoLr"
point of the distill i AR tivesitheYd obiednkiing will
prefe ri%ﬁ;s/’ e éa{?s%aég %}%fg??gya%tet n_ét’E %ﬁm berpt)I at[)o[f}@e tﬂ% thj Igf Qwerh o
isomertzatbelisttiatl Bae P %ﬁ&%%b@ﬁﬁ%%ngp{h%ﬁﬁgrica%ng 'hase oils

prepargghising sAe oreeesS ebtiednyenticrssing dekievbdlBydsrdimgyRent ©

isomerized distillate base ojl wi Inimum ameyntaidha eat to
depresSg %533 Xeliho) esﬁa%%c\%l%%hm%q&rﬁﬂ?a L?1ecessar 408

: i i 1t0é%eet threlacce table
desirechepecifisaticdhe (thBIRbAYYET N SME RS CER&GSH poar P
points, the; PRULBYITS earasingdaare dihchi¢ading chmpenintiusererpivil
not comprise more than about 15 weight -15 percent of the base oil
blend. W@?@Mﬁly, it will comprise 7 weight percent or less, and most
preferably the pour point depressing base oil blending component will

o A coroperant 10.5.mecetha
desired@ﬁ‘éﬁﬁ@&ﬁi@ﬁ%@&%ﬁdﬁ#b%f%&e{#‘?g Hlssggﬁyeprae%r?éd o Bvord
raising gpecleud peintandib presdtosityrebthddbienidoershinwiide e the

el e aa s parion, e liest onalaudpainis genernise
negligi @_nfd Ahlrea noted, when the pour inl;[,de r ﬁsin ngsee Oe"t‘n\/l
blendingrapmipoaaraeBRhEEMaIHSHE 185, s TR GRS RS oil. a Vi
Premiun,is saRsgsvethaThadiRieihpreaten imefotis tormkdibpessiPiefitch

the VI of the blend is significantly .hig leg)-y\{pé{)ﬂ (s ?wwm from
from a M@F&JC&B&R%@%@&S@%HS b e’i%ée Vl'é_ for thg| fwo fractions. The, .
improven@ouinMblus base ofl, i.e., a base oit having a V! between 110 and 120.

Group 1l plus base oil may also be preparad from a Group Il base oll having a
V1 below about 110.

20
A further ad\}an’ﬁage of the process of the present invention is that the volatility

of the lubricating base oil blend may be lowered relative to that of the
isomerized distillate base oil fraction. The pour point depressing base oil
blending component is characterized by a very low Noack volatility.

25  Consequently, depending upon how much of the pour point depressing base
oil blending component is biended with the isometized distillate base ail, the
lubricating base ofl blend may have a lower Noack volatility than the

isomerized distillate base ofi fraction alone.

30 Lubricating base ofl 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 distiilate base oil and the pour point
depressing base oil blending component may be described as a lubricating
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15 resulting from the practice of the present invention makes it possible to
produce a Group lll base oil, i.e., a base oil having a VI greater than 120,
from a Group Il plus base oil, i.e., a base oil having a VI between 110 and
120. A Group Il plus base oil may also be prepared from a Group Il base

oil having a VI below about 110. 20 A further advantage of the process of
the present invention is that the volatility of the lubricating base oil blend
may be lowered relative to that of the isomerized distillate base oil
fractioraFheibbanpominiepidaeingbaieenithiahgaBresdnahers about
Charaﬁ?&?y%ahxﬁwﬁrud@wwggw@tﬂiﬁugh‘?@ﬂnw@ﬂmﬂmeﬂdm
upon how much of t our point depressin | -
compoﬁ@?m\feisaBPéﬁggg %%eﬁgset?s%ﬁgr%ewob (ﬁgﬂﬁj‘t% ?‘éﬁ? %ﬁﬁ%%e ?Om?g r.an_ge
lubricatinlpbasedibblegmay Gavberdswehatdhekigb aailtyaiastipris distiled
isogner} ‘%h‘éiffél“?&s;lp@%sﬁaeiléﬁar%% ﬁ@f&-%%ﬁm@ﬂqm@kmmﬁng
prepared according to the process of t e‘lprezeﬂ% lnvemllon dis elx?%/gan content
distincthrsbBiliig1angensrate AU SAMA AT IR g KR s BiFblesg
comprising hesisomeriteddisiiatedastteillanddiepbactmigoresponds to
depressing hase.oil blendi ; '

rioa i D e 0 romvaes ©
C abovéabeut riatiamesaifther Lo PlIRRY P IRIRINRRRG fraction having

a pgiling range above about 950 degrees C and a low boiling fraction

havi ili hel baut 950 d |

igh b TARA 6 AT Do e Bl e scIEu b one

pour paiimtdleedttis@iaties lesitatnigesbedei wermesdeneihpareHigamnt For
boiling fraction vitHaaye-a RasafiRigRNSeRicAf Biipasbalieytail Weigbtwould

percent. The low boiling fraction corres On?ﬁt the isomerized distillate, .

base oiﬁ*%‘#@fﬁ@%@ﬁ“ﬁﬁﬂﬂﬂ%@&mﬁlgéj 35 8@%&"% k{ﬁ%wﬁoaﬁ%osl%tswed mn
de@essiipbase wiibkndngrdaiierivend 10 teitmiedtingdiase bitBrNds of

the invention may be identified by using

HYDROISOMERIZATION

Hydroisomerization, or for the purposes of this disclosure simply

20  “isomerization”, is intended to improve the cold flow properties of the base olls
used to preiaare 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 1o make

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

the pour point depressing base oil blending component.

Isomerization ideally will achieve high conversion levels of the wax to
30 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 not need to be combined with additional dewaxing
processes to produce a high boiling product with an acceptable pour point. In
17 -



simulated distillation to determine the 950 degrees F weight percent point.
For instance, if the blend is 85 weight percent below 950 degrees F, one
would distill off, by conventional distillation methods well known to those
skilled in 15 the art, 85 weight percent of the blend to get a 950 degrees F
cutpoint. HYDROISOMERIZATION Hydroisomerization, or for the
purposes of this disclosure simply 20 "isomerization”, is intended to
improve the cold flow properties of the base oils used to prepare the pour
point qhea;nesis'm‘@@ageF‘cﬂpMF@%BW%‘@R@&?&‘QHE%&?&% SR Gl
by the,selagtiveRddiian efdranabipgtiang eracieduian stucteie! hatien

present invention, it is essential that the waxy po
isomeAbEHt at SBRKSSSit AHAY! g%ré% g%?r%g%'n‘%@%ﬁgﬁgﬁe%%ﬁiﬁ%

suitable feblskerassa piutipone sk iateighESCaIMIERdISGRERIFORENE "9
Likewise 5@%&%@3”@%&%%@'%&%&%@%@&% Bficictvdeintlatengedsnt
with the pour point depressing, base oil b%endir&%crq@ %P%’%ca’faiyst preferably
Isomeﬁﬂ&tﬁ’ﬁrﬂ&’é‘éﬂ?ﬂﬁ’flPB&ﬁﬁ%‘W@'hﬁgﬁ ORTereioR1evels of the wax to 30
non-waneyisespar affinmudiie abtbSsRMestintean BRI tEREnvErath

by cragking. Sinc ' N dclaastiverydrigh,
this pr%éggs"@p\(‘é%ﬂy oes"qr\liggtg%ggg%n %ge%fgr?kﬁﬁ%&ith a gmr@w |
dewaxinglimncecbastd ProddceA MgnIrAfimg ME&:\%’V@ R acceptanle
POl PR hicRSRRTDA the %?erﬁ@élﬁbdgﬁfﬁ"‘@mm@%z;ﬁp@ﬁem

of the present inventign, generally, the wa ially is a

pour p&iRbERIEER né%g,lljgﬁrﬁ 3%&@%@ %{’aéﬁggagk%r)ﬁj?%éa%[ggiﬁ C .m
|somerizatidhuopatatiorsalsuitaiierorniseslAgiumceRr SSERCIALLRTRIFTed 88 tne

pically yse g atalvatamiiping Searidiagastannent and may
optiona i

y contain an active metal component having hydrogenation
activity. The acidic component of the catalyst preferably includes an .
inteymerliaterpase FARBediach AsSAROMhenSsEOeEinfgiesip gusffective

LSRR ey
used inroaepires @{mﬁ@%%m@ﬁ%‘&ﬁ*dﬁ.‘ﬁ%ﬁf&%a‘%ﬂ% Hig Boae Hghdane ide
“is in the calcined form. Molecular sieves having pore apertures in this range
tend to have unique molecular sieving characteristics. Unlike small pore
a0 zeolites such as erionite and chabazite, they will aliow hydrocarbons having
| some bfanching into the molecular sieve void spaces. Unlike larger pore
zeolites 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  term “SAPO" refersto a silicoaluminophosphate molecular sieve such as
described in U.S. Patent Nos. 4,440,871 and 5,208,005.

In prepating 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-aqueocus method. Non-zeolitic
molecular sieves include tetrahedrally-coordinated [AlQ2] and [POZ2] oxide
units which may optional’ly include silica. See U.S. Patent No. 5,514,362
Catalysts containing non-zeolitic molecular sieves, particularly catalysts
-18 -



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. Mol ulars haV| sin
this rafgatA8ig o iV Lﬂﬂéﬁ‘béc%%feecueiar SIeVIneeréflgégF% g&%@ﬁ% Ea?ﬂlke

small pmeamzemummudmae@hcwm@m@éecm@@ﬁwéy £Hey RATY BN those
hydrocgﬂf )ﬁ?e 109 hﬁ\?@l%@é%’?x%ﬂQdﬁgﬂgﬁxéﬂ(}lﬁ%ﬁ%&lm@a‘é@l@ metal.
ni

spaces arger pore zeolites such as faujasites and mord

they arE@Ul@ﬁ@ﬂ!ﬂ‘?@n‘@r‘ﬁ%ﬁ@s‘B@ﬁﬁeaﬁﬁﬁee{ﬁ&tﬂ R Ay b Lﬁ%r sieves
alkgneg; mngHearger sl kanas Na\/ﬁ‘]%gfﬁﬂ@)dargpi@mﬂuatemapp@amﬁ/es
atoms. 260 1= TASHLNG, HHESE8% HIePh LI SARAIIe(S dadve

silicoal ﬁﬁﬁ ? CR ecu ar sieve such as described in U.S. Patent
Nos. 4SMYZBSVQPQHBBB@%@@BHIW%F%‘HS?FH@‘TE@% BY{QR SCMEiRing a
non-zeplitic.eigsylar sieve and having a hydrogenation component, it is
usually preferred that the metal be 30 deposited on the catalyst using a
non-aqueous method. Non-zeolitic molecular sieves include

tetahedrally-coordinated [A102B40d/ EXRERALINGits which may

optionally include silica. See U.S. Patent No. 5,514,362. Catalysts
containing non-zeolitic molecular siev rAﬁgzymrtlcuIarlé ata Sts

containiPGeaEBRn B N AN TR AN BABHGRBLREY Ui S{H8) amounts of

using a
non- aqHﬁ?t@aﬁeﬁ*ﬁhgdmbaymeImWesgfreaténeseiemm}gatV@eeﬂ\ﬂfﬁpthan

o SRR E HaT AR ARSI SRR cRRARS e Bpliveally

metal. e non-aqueous d tion of active metals on non- zeéolltlc g
mafeculs siedds 5“@%&%@%1@%@0@5% RRSIN§ HEPSAESIA' A BRI
process,invafvess Hissnlvingna cemyreuidrofdbevactivéometat soaent dewaxing

Cove 65 SHSAERRS B arega g e AR bt R BRUGRY Récton

Solvent dewaxing is done by dissolving the isomerized waxy bottoms or sfack
wax in a solvent, such as methyl ethyl ketone, methyl 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 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 to illustrate the invention but are not fo

30 be construed as a limitation on the scope of the invention.
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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 to 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 m@%ﬁf%s or slack wax in a
solvent, such as methyl ethyl ketone, methyl iso-butyl ketone, or 20
toluene. See U.S. Patent Nos. 4,477%&,313,650; 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

T 2 B e b el o e o
may e added to the |ubricating base oil.ble [ ;
prepar%sfﬁw%‘?’t&ﬂ’ol‘ﬂf)ﬁ‘éﬁrrﬁ%s.‘@e;?w%r%ﬁ)f/ﬁggﬂgE} i%%}gér@sﬁé;ﬁg&ﬁ{bé%es ofthe
comprisedeejweght aleinGete & &llowsl weight percent of the finished
lubricant. The following examples are intended to illustrate the invention
but are not to 30 be construed as a limitation on the scope of the
inventiﬁmeﬂg?mtEét @&n%le I %15%%;& stock was prepared from
DHYjin SRR ‘i‘ﬁiﬂ%féomerization f_fsu%’a as a pour point depressing
base 0 ?EH& Bty component. The propergés of the Daging bright stock

. were a i%\ a@g%i: @mm@%a@g@@&}y at 100 C 21.5 ¢St 10 Viscosity index

(VI) 138" Poug-pgint -18 C Cloughpaipt 15 C Simulated Distillation, F/
W20 ST/S 896/960 989/1055 ‘ '
50 1108
70/90 1167/1253
. OB/EP 1291/1338
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15 10/30 989/1055 50 1108 70190 1167/1253 95/EP 1291/1338 -20
Example 2 Varying amounts of the bright stock described in Example |
were blended with a isomerized petroleum-derived base oil displaying the
following 5 inspections: Viscosity at 40 C 39.8 ¢St Viscosity at 100 C 6.35
cSt Viscosity Index (VI) 108 10 Pour Point -14 C Simulated Distillation,
FJ Wt.% ST/5687/721 10/30 741/795 50 836 15 70/90 879/936 95/EP
963/1024 The various lubricating base oil blends and their relevant
properties are 20 shown in Table 1, belBwamalsie | Blend #1234 Wt %
of Bright Stock 0.5 1.0 3.0 10.0 Pour Point, C -13 -12 -14 -23 Vis 100C,
cSt. 6.393 6.440 6.614 7.243 Vis 40C, cSt. 40.24 40.53 412 1‘[ 47, O%xended
108 10@ati0ylamozsta Siithp S TRtetl R RTE BT PaRe MRS Jidistearntly

loweregwheg weig i peesentefitee bighbbtisklaviroghesehewinge
bleé]d (Blend #4). In addition,

inspections:
Viscosity at 40° C 39.8 ¢St
Viscosity at 100° C 6.35 ¢St
Viscosity index (Vi) 108
10 Pour Point -14°C
Simulated Distiliation, °F/ Wt.%
ST/5 887/721
10/30 T41/795
50 836
16 70/90 879/936
95/eP 963/1024

The various lubricating base ol blends and their relevant properties are

20 shown in Table 1, below.

Table 1
Blend # 1 2 1 3 4
Wt % of Bright Stock | 0.5 1.0 3.0 10.0
Pour Point, °C -13 -12 -14 23

Vis @ 100°C, eSt. 5.303 | 6.440 | 6.614 | 7.243
Vis @ 40°C, cSt. 40.24 | 40.53 | 421 147.00
vl 108 | 108 | 110 | 114

55  hwill 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 weight percent
bright stock (Blend #'s 2, 3, and 4, respectively).

-1 -



the VI was raised for those blends containing 1, 3, and 10 weight percent
bright stock (Blend #'s 2, 3, and 4, respectively). -21 WI Example 3 The
bright stock described in Example 1 was blended with a second
isomerized petroleum-derived base oil displaying the following
insfgections: 5 Viscosity at 40 C 17.66 cSt Viscosity at 100 C 4.017 cSt
Viscosity Index (VI) 128 Pour Point -20 C 10 Simulated Distillation, F/
Wt.% ST/5683/712 10/30 724/758 50 787 70/90 820/870 15 95/EP
893/953 The various lubricating bas *?‘61%!%* s and their relevant
properties are shown in Table 2, below. 20 Table 2 Blend #56 78 Wt %
of Bri ht Stpck.0.5 1.0 3.0 . i - WitB3 ddisond
100C,¢SE Tﬁgqlgﬁ‘bgﬁ%i?5‘59884{’5%5@@@4%&855% 2 1% 2210
VI 127is@merizedi B ralg HAERaNRs & 2SS IES Y BA “‘fﬁ‘%&%‘l‘é'ﬁ%&i‘s eeRons:

significant effect on pour point 25 and VI at the 3.0 weight percent level.

Viscosity at 40° C 17.66 ¢St
Viscosity at 100° C 4017 ¢St
Viscosity index (V1) 128
Pour Point 20°C
10  Simulated Distillation, °F/ Wt.%
' ST/5 683/712
10/30 724758
50 787
70/90 820/870
15 95/EP 893/053

The various lubricating base oil blends and their relevant properties are

shown in Table 2, below.

20
Tablae 2

Blend # 5 g 7 8
Wt 9% of Bright Stock | 0.6 5.0 3.0 10.0
Pour Point, °C 29 22 -27 -33
Vis @ 100°C, cSt. 40511 4.084 1 4220 | 4723
Vis @ 40°C, cSi. 17.97 1 18.19 18 2210
Vi 127 127 129 134

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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-22 Example 4 The bright stock described in Example 1 was blended with
an isomerized Fischer-Tropsch derived base oil displaying the following
inspections: 5 Viscosity at 40 C 17.22 ¢St Viscosity at 100 C 4.104 cSt
Viscosity Index (VI) 145 Pour Point -20 C 10 Simulated Distillation, F/
Wt.% ST/5 6431729 10/30 741/770 50 801 70/90 8381888 15 95/EP
907/949 The various lubricating base oil blends and their relevant
properties are shown in Table 3, below. 20 Table 3 Blend #k 9 10 11 Wt
% of Bri ht Stock 3.0 6.0 9.0 Pour PEK®#N@I4 -28 -28 Vis 100C, cSt.
4:296 4.498 4.709 Vis 40C, cSt. 18.32 19.54 20.75 VI 147 149 153 This

Example illustrates that the bright stock effectively lower yololh dfalel el
25 and hﬁi@@@h‘h“é%\‘&?ﬂ?@tﬁ%ghéﬁ‘?ﬁ?‘g esiﬁN grlg\%%g geg\g%i at the 3.0
weight-ipgreemtdevet dadvExampleibdisplaying the following inspections:

5

Viscosity at 40° C 17.22 oSt
Viscosity at 100° C 4104 cSt
Viscosity index (V1) 145
Pour Point -20°C
10  Simulated Distillation, °F/ Wt.%
ST/5 643/725
10/3C 744770
50 801
70/90 838/888
15 O5/EP 9077049

The various lubricating base oil blends and their relevant properties are

shown in Table 3, below.

20
Table 3
Blend # 9 10 11
Wt % of Bright Stock |30 | 6.0 ; 90
Pour Point, °C -24 -28 -28
Vis @ 100°C, cSt. | 4206 | 4.498 | 4709
Vis @ 40°C, cSt. 18,32 | 19.54 } 20.75
Vi 147 | 149 | 153

This Example illustrates that the bright stock effectively lowered the pour point

25  and raised the VI of the Fischer-Tropsch derived base oil at the 3.0 weight

percent fevel.
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The bright stock described in Example 1 was blended with a second
isomerized Fischer-Tropsch derived base oil displaying the following 5
inspections: Viscosity at 40 C 31.59 cSt Viscosity at 100 C 6.295 cSt
Viscosity Index (VI) 154 10 Pour Point -14 C Simulated Distillation, F/
Wt.% ST/5 803/827 10/30 841/881 50 912 15 70/90 943/982 95/EP
996/1031 The various lubricating base oil blends and their relevant
properties are 20 shown in Table 4, Eglow. Table 4 Blend # 12 13 14 15
Wt % of Bri ht Stock 0.5 1.0 3.0 10.0 8[5\plbeomt, C-14-13-16 -23 VIS
100C, cSt. 6.332 6.353 6.513 7.048 Me 40C 31.86 31.93 33.16 36.98 VI
154 15154 359 25Nale e AR AOHS poal Aidheed Onwciohpgment

and.10.0 weight percent levels. -24 Example 6 Daﬁnn brj h¥ tock was
separalehintisat fisctats FERRY Qﬁﬁvﬁﬁlgﬁﬁﬁg%smﬂayg%é%s O ﬁoﬁéﬂﬁ ng
BSsCut# d2fhE-1050 F 28.5 wt.%

Viscosity at 40° C 31.59 ¢St
Viscosity at 100°C 6.295 ¢St
 Viscosity Index (Vi) -~ 154
10  Pour Point -14° C
Simulated Distillation, °F/ Wt.%
ST5 803/827
10/30 841/881
50 912
15 70/90 943/982
95/EP 996/1031

The various lubricating base oil blends and their relevant properties are

20 shown in Table 4, below.

Table 4
Blend # 12 13 14 15
Wt % of Bright Stock | 0.5 | 1.0 | 30 100
Paur Polnt, °C A4 | 13 -16 -23
Vis @ 100°C, cSt. | 6.332 | 6.353 | 6,513 | 7.048
Vis @ 40°C 31.86 | 31.93 | 33.16 | 36.98
[l [454 | 155 | 154 | 155

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

levels.

- 2% -



Daging BS Cut # 2 1050 F- 11500 F 36.0 wt.% Daging BS Cut # 3 11500
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. 20.6 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 to the one used in
Example 3 above. The results are shown in Table 5 below. Table 5 20
iDEABCDEFGHIJKLMN wtRBIRIEEW No wtoe witoe witoe w[%
wit% wt% wt% wt% wi% wt Yo Base Oil 100,0 99,6 94.6 89.6 95.0 90.0

94,6 89.6 95.0 90,0 94.6 89.6 95.0 9. 0 10,05 1910y Bsiin

¢ g
cut 5.0°86'PP BT B f%pgré%%l%?(g@%géﬁt #3 Viééopieex 0.4048.40
0.40 0.4M§:40 0,40 0.40 1401. Total M. 100,0 100A 100.0 100.0 100.0

106.0 100.0 100.0 100.0 100,0 100.0 100.0 100.0 100.0 Test Viz. Q 7017
4.087 4,29 4.399 4.277 4.452 4,399 4.763 4.327 4.892 4,549 5 4,74 4.478
5.043 %@0}@, %%PN@%% 127 1%3%1 52010%9 132 1383529 ,135 135 145
2T= )l >} 3 _ _ _ a _ _ _ ; - _
132 14Da§ing S&t%% 42 42 -2(5:2Q--39-40 -25 -31 -36543,435 -33
10 istermine ¢ £.Th
Each of the cuts was analyzed by FIMS to determine the paraffin content. ine

results showed a paraffin content for cut #1 of 20.7 weight percent, cut #2 of
20.6 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 to the one used in Example 3 above. The

results are shown in Table 5 below.

Table 5
20

iD# A 1 B 1 ¢ i D | E I F G | B [ K T T 1T M i N

W% T with | wite | wit%h | wi% | wi% W L Wit Wit | wih | wt¥% j wi% | wi% wi% |

Base Oll | 1000 | 98.8 94.8 89.6 95.0 20.0 246 89.8 95.0 90,0 4.8 B3.6 B850 90.0

D Gt B0 | 100 | 5O |.10.0

E‘.} &t gD | 104 | &0 | 19.0

;ézcm 50 | 160 | &0 ! 100
#3

Visoplex GA0 | 040 | 048 040 1 04 040 | 04D

4-301*

Totalwt. [ 100.0 | 1000 | 100.0 § 100.0 1 1000 7060 1 4000 | 100.0 | 100.0 | 100.0 | 1000 | 100.0 | 1060 § 1000
%

Tost

Vis. @ 4.017  4.081 408 | 4399 | 4.217 | 4482 | 4309 4763 | 4327 | 4.692 | 4540 | 5114 | 4478 5,043
100° G,
oSt

Wi 128 127 130 182 127 130 132 138 128 138 135 148 132 144

[ =20 -43 42 42 20 -20 -38 40 «25 ~31 38 -43 35 -33

“Pour Point Depressant
*Pour Paint

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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'Pour Point Depressant "Pour Point 25 Note that while Daging cut #2 was
effective in lowering the pour point and raising the VI of the base oll,
Dagqing cut #3 was the most effective. -25 Example 7 Using three cuts of
Dagqing bright stock as in Example 6 above, various lubricating base oll
blends were prepared using an isomerized petroleum 5 derived base oll
similar to the one used in Example 2 above. The results are shown in
Table 6 below. Table 6 ID# Al B1 CI D7 EI Fl G1 HI 11 it Kt L7 Mt NI wt %
wt % Wt % wi% VA % wl % wt % wt SRS % wt % wt % wt % wt %
Base Oil 100.0 99.6 94,6 89.6 95.0 90.0 94.6 89.6 95.0 90.0 94.6 89.6

95.0 90.0 Dg Cut 5.0 10.0 5.0 5.0 10 UL 4250
10.0 SHSRPE 67 SR AL qﬁt@ 69 % (59 oe%az?gd o\%o{%%o
1401* Totadatinglifg:e mum@ag@wwg@m%@me@@fﬁ@@%‘ﬁ%@%%“

10001090400 1904000 Feslsddien EArfly DR T r606T are
BO5 6.050 7.387 6.856 7.278 7.232 7.939 7.122 7.835 100 C,
cSt. VEDoUMne 2o $PEIPH7 110 110 113 108 171 111 116 110 114

Tahle 6

1e# Al 81 C1 D1 Et F1 &1 Hi ! J1 K1 L1 %31 N1

Wi | with Witk | wtth | wit%h ; wt% W T | with | W% | with | wi% | wi% | wi%

Base Oil_§ 1000 | 99.6 94.8 89.6 25.0 30.0 94.8 88.5 98.0 80.0 84.6 89.8 85.0 90.0

BOq Gut 5.0 1G.0 58 0.8

EL Cut 5.0 1080 5.0 10.0

51;2 Cut 5.0 1.0 5.0 4.0
4 Cu

#3

Visoplex 0.40 0,40 0.40 0.40 040 0490 0.40

1-301*

Totaiwt. | 1000 | 1000 | $00.0 | 100.0 | 100.0 8057 1000 | 100.0 | 4000} 1000 | 100.0 | 1000 ¢ 100.C 100.0
%

Test

Vis. @ 5457 T 6555 | 6784 | 6.897 | 6869 | 6.895 | 6,858 § 7.307 G856 | 7.278 | 7.245 | 7.988 | 7122 | 7.835
100° G,
oSt

Vi 104 108 108 111 107 110 140 113 108 111 i 116 e 114

PP CH -2 40 37 ~40 ~14 «13 -39 -40 ~16 -8 43 -38 -24 -32

j D “Pour Polal Depressant
**pgur Polnt

The resulis Eﬁ Table 6 confirm the conclusions in Example 6, above. Daqing
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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A PP C"-12 -40 47 -40 .14 -13 -39 -40 - 66 -18 .43 -39 -24 -32 }0 'Pour
Pdnl Depressant "Pour Point The results in Table 6 confirm the
conclusions in Example 6, above. Daqging 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. -26 Example 8 The
pour point depressing ability of the Daqging bright stock of Example | was
compared to a petroleum-derived solvent dewaxed bright stock (Citgo 5
150 BS) which had the following inspestieide Kinematic viscosity at 100 C
30.6 ¢St Viscosity index (V1) 94 Pour point -13 C 10 The Daging BS and
the Citgo 150 BS were each blended ately with a isomerized 1
Neutra%%%@@%i PR é{\?r%ﬁsfﬁ@@f?gl% 8?[%36%?%{9%{%% S\f%%%{s X%nﬂé?é) i was
showndriaiiel Tobefamroltu Fateie #dlivéd BaageD 2t RNt Y%
wit% wit% e Oil 100 , it 0 150 BS 5.0 10.0 Da in
Bo5.0'20 Bor bv e e et vis, 40 C, ¢St 20.55
22.63 25.65 22.51 25.35 Vis. 100 C, cSt. 4.137 4.448 4.833 4.458 4.865

Vi 101 Q&AL 100l at 100°C  30.6 ¢St

Viscosity index (V1) 94 ,
Pour point -13°C
10
The Daging BS and the Citgo 150 BS were each blended separately with a
isomerized 100 Neuiral base oil (Chevron 100R). The properties of the
various blends is shown in Table 7 below.
15 '
Table 7
1D# A2 B2 | G2 | D2 | E2
wi% | wi% | wi% | wit% | wi%
Base Oll 100 | 950 | 90.0 | 950 | 900
Citgo 150 BS 50 | 100
Daging BS 50 | 100
Total wi. 1100 100 100 100 100
Test
Vis. @ 40°C, cSt_ | 20,55 | 22.63 25,65 | 22.51 | 25.35
Vis. @ 100° C, oSt | 4.137 | 4.448 | 4,833 | 4458 | 4865
Vi 101 107 110 108 115
PP °C* 43 | 40 | 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 isomerized Daging bright stock significantly
Jowered the pour point at the 10 weight percent (ID# E2).
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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 isomerized Daging bright stock significantly lowered the pour
point at the 10 weight percent (ID# E2). -27 Example 9 Daqing bright
stock of Example 1 was blended with a solvent dewaxed 100 Neutral base
oil (ExxonMobil AC 100). The results_are sQo nin Table 8 5 below. Table
8 ID# AS B3 C3 wt % wt % wt % B 760 95.0 90.0 Dain BS 5.0
10.0 Total wt. 100 100 100 Test Vis. 40 C cSt 20.24 22.95 26.14 Vis.

100 C, cot. 4,049 4k8oq IR 10003 248" A d BotlGnt Bawmdint

10 It ﬁ@ﬁlﬂgbb it ble chan
when 168 mqmgbmgrw%ééﬁ?%%?@ﬁ e A Doe o

oilsThesg, fesults may be compared to the blend identified as ID# E2 in
_ Table 7 where the same Dagqing bright stock reduced the pour point of the
isomerized base 15 oil.

Table 8
1D# A3 B3 c3 |
wi% | wt% | owl ﬂ
Base Oil 100 | 5.0 | 800
Daging BS 5.0 10.0
Total wt. 100 100 100

Test
Vis. @ 40°C,cSt 1 20.24 2295 | 26,14

Vis. @ 100° C, cSt. | 4.046 44 | 4.801
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 hlended 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 isomerized base

15 ail.
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-28 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 about 5 5 and about 8 alkyl-branches per 100 carbon atoms. 2.

The pour point depressing base oil blending component of claim 1 having
@gwt@é;w@gbﬁé@:fs me?&%%nlin@ ReMisHBhESHaBRITarlaFe iy

'b'e%girﬁa‘fﬁ&é””eﬁ@ e AL BA o SR e DERG RESFRIM 1

havilegived ammpiegm refuimgranhingsingbenuleledalesdight/obat ddmmit 6

and6€[§) 8H&8{{‘ %é‘ %fe eéfjbggnc%rﬁgfnﬁgﬁﬁ ?ec-[l?ee %%%Qgﬁnébout 5

depressmg Akt componen avm a pour point
famagob@vwe%amdthrmmmgp@eé@ﬂaﬁtbaboﬁpmﬁdegrees C. 6. The
pour point depressing base oil blending component of claim 5 having a
pour point failing between about -10 degrees C and about 20 degrees C.

. 207! h%%lmomﬁﬂ@ﬁ@&%.ﬁ@%@bﬁ%f@ﬂ&ﬁﬁl@@ﬁ%ﬁé%&ﬁﬁvm9 a

Whefﬁme@gg@a@@@]y\@mq@@g@eubbons above about 1050 degrees F. 8.
The pour point depressing base oil blending component of claim 7

wherein at least 90 weight percent boils above about 1150 degrees F. -29
The pour point depressing base oil blending component of ¢laim 2 having a

molecular weight of at least 800.

The pour point depressing base oil blending component of claim 1 having
an average degree of branching in the molecules between about 6 and
about 8 alkyl-branches per 100 carbon atoms.

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

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

C.

The pour point depressing base oil biending component of ctaim 1 wherein
at least 80 weight percent boils above about 1050 degrees F.

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