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PROCESS FOR PREPARI NG A POUR PO NT DEPRESSI NG
LUBRI CANT BASE O L COMPONENT FROM WASTE PLASTI C AND

WQSHIP$HIRECF FI ELD OF ART The present di scl osuPE&I/US2008/084119

relates to a process for preparing a pour point

depressing | ubricant base oil bl endi nhg conponent from
PROESS FOR PREFARIDNG AcBOLR POANTDEPRESSINGAUBRICANT

DT SRS i s, ke

by pyrolyzing and isomerizing a plastics feed. The
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Numerous governing organizations, including Original Equipment
Manufacturers (OEMs), the American Petroleum Institute (API), Association des
Consructeurs d' Automobiles (ACEA), the American Socicty of Testing and Materials
(ASTM), and the Society of Automotive Engineers (SAE), among others, define the
specifications for lubricant base oils and finished lubricants. Increasingly, the
specifications for finished lubricants are calling for products with excellent low
temperature properties, high oxidation stability, and low volatility. Currently, only a
small fraction of the lubricant base oils manufactured today are able to meet these
demanding specifications.

Lubricant base oils are lubricant base oils having a viscosity of about 3 ¢St or

greater at 100°C, for example, about 4 ¢St or greater at 100°C; a pour point of about

9°C or less, for example, about -15°C or less; and a viscosity index (VI) that is
1
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Lubri cant base oils are lubricant base oils having a
viscosity of about 3 cSt or greater at 1000C, for
W@xwo$a47 about 4 cSt or greater at 100C, a poRET/PHIONE/084119
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fidished 1¥REnff Or a | ess costly process for preparing a
pour point depressant.
Thus, there is a need for a less costly process for preparing a pour point
depressant.
Additionally, there is a need for a process for preparing a pour point
depressant that uses an inexpensive and readily available feedstock. There is also a

need for a process for preparing a pour point depressant that provides a significant

yield of the pour point depressant
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Additionally, there is a need for a process for

preparing a pour point depressant that uses an
WO p@2/08¥$T ve and readily avail abl e feedst ock. PGEDS2008084119

al so a need for a process for preparing a pour point

depressant that provides a significant yield of the
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base oil blending component.

Another method for improving the lubricating properties of a lubricant base oil
is also disclosed herein. According to this method, the lubricant base oil is blended
with a sufficient amount of a pour point depressing lubricant base oil blending
component to provide a lubricant base oil blend having a reduced pour point, wherein
the pour point depressing lubricant base oil blending component is recovered from a
plastics feed comprising polyethylene that has been pyrolyzed and catalytically
isomerization dewaxed, boils in the range of about 900°F to about 1 100°F, and has a

pour point in the range of about -15°C to about 0°C.
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is also disclosed herein. According to this nethod,

the lubricant base oil is blended with a sufficient
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DETAILED DESCRIPTION
Definitions
The terms "waste plastics" or "waste polyethylene" mean plastics or
polyethylene that have been subject to use and are considered garbage, refuse, or
material for recycling.
The terms "virgin plastics” or "virgin polyethylene" means plastics or

polyethylene that are fresh and/or newly made and have not been subject to use.
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depressing |ubricant base oil blending conponent as
descri l”:)ed her ei n. DETAI LED DESCRI PTI ON Definitions The
Wa zoaessiwast e pl astics” or "waste pol yet hyl enePCTHES2008/084119
pl 3st| CSs or pgl yeghyl ene that have been subject to use
and are considered garbage, refuse, or material f
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lubiRahtt3ke 51 6r & bR depRSdis@Ribric@e |
us,pectl flecalt [ gng. ""Pour g%i Slrllléﬁ"g?mr gfergﬁieg&tﬁgﬁ?g%%nrlgnﬁg
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an&19fiédl alekifd £STI Di5966 or meduivaierdiasallveimethadher e pour

point is given, unless stated ot i '
ot UGS} IORRIERE 0P Ry PT ABE R A ErBgapre

Qr ' . vii " P99
o SR PRI o o peici
lubirapeszat uil ®lentlingttoatpoaertty braiuseto dovelep abezeomdercagefully
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stﬁqﬁf & 1R bee RAGmIARSy gaidafddralyticanhetbd A8 To6 Dd5113e9sor an

thi's disclosure, where cloud point is given, unless
eqoivakentirsdytisabmedodi t has been determ ned by standard

anal yt.i cal.. net hod A 2 =99 ; ' t -
i TS M BB s RURURRLASTM D
4451 RAAREhiGalham@Biticyl mahokasur ed by ASTM D- 445 or an

At vt "\ f . "
"o abGsenstvindes” oS ereaen b) samrrriony b5 PG ooy
ord eﬁg%%g ﬁ{g‘mjs}{tﬁggw&lbg_al met hod. " Equi val ent

anal’yt i d" means any anal ytical nethod which.
pr oviBheivatens andlgidahaethad e meatssanyAnplyiiFs) mateod whis Reovides

regﬁégkét%%\%gﬁ%mb%e tsarl]rge g’st raegl(ﬂ?srp%\ﬂﬁéd M}t jth%‘r'ékan[ﬁt:xrdké:ﬁ'\glytical
method (i.e. ASTM method).

As used herein, "intermediate pore size" means an effective pore aperture in
the range of from about 5.3 to about 6.5 Angstroms when the porous inorganic oxide
is in the calcined form.

"Metal" or "active metal” means one or more metals in the elemental state or
in some form such as sulfide, oxide and mixtures thereof. Regardless of the state in
which the metallic component actually exists, the concentrations are computed as if
they existed in the elemental state.

"Molecular weight" refers to molecular weight as determined by ASTM D-
2503-02 or an equivalent analytical method.

"Boiling range" refers to a range of 10%-points for the pour point depressing
lubricant base oil blending component. In this disclosure, the method used to measure

boiling range depends upon whether the boiling range is above 1000°F or below
5
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As used herein, "internedi ate pore size" neans an

effective pore aperture in the range of from about 5.3
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nmeans one or nore netals in the te in
10woﬁeFobhyﬁr@qaébpnam@ugﬁbedmgd%il&?ea aﬁ‘a Q‘?Ox{”utisg WSFW

was (fude s?nzggtgm ts{%ﬁdffﬁ ﬁhﬁ 1&1 Hﬁ'ﬂﬁ)‘ﬂ 28558t & Ldusvalent

onen concentrations are
m@ﬁtwumeﬁoas Fof h)tdn@garlmns &hedg iarpotling rengerhehavall 064, the, boiling

"Mol ecul ar f
rangeWas FRCABRYC é\ghg\ Mtqg_% v gfy@gﬁod?ggﬁcl @&?ﬁg’? n tec?uslvalent
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b 10000F, th
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ana For hydrocarbons having a boilin
mﬂﬁgﬂb B&ﬁ&mﬂ%g&%ﬁ the boiling range was geasure us?ng
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ytica oi
it Gapidea aloae G 50V bin SR sd drstRoe o ST

D3¥0d "(55 'Pr@cem{&f@wrﬁ&@ cbhAGiidn heMRATD! Zculitirgt Nowh vetatitity
pressure. "Fischer- Tropsch derived" refers to

anbyrie whishisorrelstos et with WATADISE4HS fshit ¥HE T egavimetric
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an@??%ﬁipﬁ$ﬁﬁggﬁEggﬁ%gkgggregardless of sugggguent

pr 0oggsj BeansheRFers iMNoaokovMmM radidcal Wiving frergenersl fomeula
t endency of hydrocarbon fractions an
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ordLn { AfFSHehEasRiesAib¥@Merein is the

poggﬁ\/%rﬁsu% fugnﬁ? gbsfl;ﬁ)? I??:u ating Noasclf v:)I atility and
infep& M @*Bh(i @r ﬁl@|aﬂ¢y43$ mﬂhyl wihyh oASRY DEd toughs thigdigglosure

usi ng a_t her nogravi tr|c anal
doggpatgureptude the RLASCIGE g 8opac Jargel bﬁar{céesg T%)nb(gé&]%nr#ﬁoﬁeﬁrgé of
th«%_@(gﬁr ?r}t I?l@ﬁﬁ‘e@ﬁné R@riesf %Es'%:' 01f slefdih@cdapéiren as. descrlbed herein

"1n the al y branches pr %%G&I (F

cambke eletsthamedbytah@lypggﬁ sample of oil using carbon-1 R according to
the following seven-step process. References cited in the description of the process
provide details of the process steps. Steps 1 and 2 are performed only on the initial

materials from a new process.

1) Identify the CH branch centers and the CHs branch termination points using the
DEPT Pulse sequence (Doddrell, D. T.; D. T. Pegg; M. R. Bendall, Journal of
Magnetic Resonance 1982, 48, 3231f.).

2) Verify the absence of carbons initiating multiple branches (quaternary carbons)
using the APT pulse sequence (Patt, S. L.; J. N. Shoolery, Journal of Magnetic
Resonance 1982, 46, 5351t.).
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poi nt depressing |ubricant base oil blendi ng conponent

as described herein is the integer 1, 2, or 3 (i.e.
W@ bwasdyl is methyl, ethyl, or propyl), althoR@husiong0s84119

di scl osure does not preclude the presence of sone

| ar ger branches. The branching properties of the pour

poi nt depressing | ubri cant base oil bl endi ng conponent
3) ﬁ.§s' ﬁl%rvlfahglgﬁ Gh& &rlgtﬁlnregb%ag@eg & IE\?R&% Qch?ﬂﬁJsﬁl%hB nd

usi ng car bon- according to the

lenfgﬂislwumgm@lﬁameﬁnds¢adaqmlq1ecbwée@ (LiRslenvapnlcds, ourmediof Qualifative

ansficahestapess DT R RENP B B AT el Bl Bt F10A0Te
initial materials froma new process. 1) ldentify the

CH branch centers and the CH branch term nation points
EWHgEﬁhe DEPT PuI se sequence (DoddreII D. T.; D T.

Pegg MRy Bepdart Journal of NegRat ARSI
2 mﬁhyll ati nﬂ mll ti nl%__b‘r_a_n_g_h_ecjjfguaf er-nar y car bcns)
3-methilg t he APT pul se sequenc 1?- 9¥114Q L N

4-186tbyl ery, Jour nal _ of I\/Iaqnet H@{esonance 1982 46,

4+hfifyl . ) . 3) Assign the variou$.branch carbon resonances

IntbMab@RGl Ti1c branch positionsi@8d | engths using

Py Fpul ated and cal cul ated val ues (Li ndeman, L. P.

A a%%htllﬁ%thy wal rtative Anal yi¢ ¢al Chemstry 43, 1971

A

2 4S5t D—A——et——at~, Fuet, 60, 1987,
307ff). EXANPLES 4) Quantify the relative frequency of

4) BfuanGHy tRE fdldtive Tequéicydif biaick otcurenboat dffsieni @nbnnt};osmons
conparing the integrated intensit

byreeIBATing dhtipitsk R oy 1 B TGy gena s rensity of
a SQH%( Eaa}{)s;ﬂ {1&8@{ i%helgpéﬂmﬁ{bepf)f &%&1@ %@r R8lecileli® el Rixtire). Fer

ue case of "'the 2-nethyl branch,
thd\ﬁxﬁq&e ¢ bf thee@-methyl bxahctamdxeterm)ﬂbt}@ﬁemmn@ltaml thegbrangh at

t he same resonance o t he
m‘Hi)yth%ﬁ“‘baé FIE??S@“WJ PR %Iep O}‘Sﬁ'é’&@ﬁ énte Q)?a{as neh M%ﬁ C)S {rv%ldeﬂ%gre

do t‘ﬁE’ REhGRy ofBr&@@o&uﬁi@h@éaldﬂﬂzﬁfbﬁhlﬁth@mml IbSanch fraction
ated and tabul ated, its contribution to th

is 4alnm=la1le;i and trbstatdsiits oontribusicado s Avortyla syt e siAsEd ¥

ulate t he average carbon nunber. The average
av{?giir‘gg’h OHBRPE may be determined with sufficient

accuracy for lubricant materials by d|V|d|ng t he

nol ecul ar wei ght of the saqgle b éthe fornul%
Siveslgytiate g AYEEALe | carbon number e aver ge car on number may de
determined with sufficient accuracy for lubricant materials by dividing the molecular

weight of the sample by 14 (the formula weight of CHa).
6) The number of branches per molecule is the sum of the branches found in step 4.

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

spectrometer. Preferably, the measurements are performed using a spectrometer
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6) The nunber of branches per nolecule is the sum of

the branches found in step 4. 7) The nunber of alkyl
whe@nosras? per 100 carbon atons is cal cul ated fPONUS1968/084119

nunber of branches per nolecule (step 6) tines

100/ aver age car bon nunber. Measurenents ca
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usi ng a spec roneter aving a nagnet O
w1dlh was datied to the saiukatech&&lson aitoar abmlt Df&qum oh TS Mass

pecironety VR ti
(RS A & éO&B’é’é‘ﬁf’f }'Re PeisERlY cighdR RAIRAUOTTH CYEE ¢ o
ex t@&b a5 W €9p19§ésl}8ﬁo&&%>0510 S%QGBHd A2 BiGitidR M In didfer to
tet arret 'ane). Sol utions of 15-25 percent by

mxm1monrumfomnon@nmyrdam, m@mmmwrw%@teé@jf dripg a 10

BB 58, b G ol BN PERR R o en

timi§ fin@Bd HEMOUPSEMminAss. J8¢ BEPAfdnddWRT mg;uancb@ veecaited out
delay prior to the excitation pul se d gn duri

accrdjng tq lntmﬁlre Hescaiptienspwith minar dFY%%nsr‘{o]?ﬁ@‘&?df‘P Gk Mariagepr

Bnﬂle%' {ﬂfin T and APT sequences were carried out
acco terature descriptions with mnor
dev lmPfTQl Elsiexsmnlebseﬂnhancd:rhmt VaPotanizatiorBF wkefer. st adoas grot

manual s. tortionl ess Enh an
ShaP R BT P IR Br 0881 E358 AR gy Donded o
protoiRt BEPETI0RRowd 091 EdFbOnsbaly BRENEIS HowsTH asd GHglup ahd
carbons bonded to protons.” DEPT 90 shows CH carbons

CHorli89. deQEﬁSTOLIE@S phsoidoway). ART icAttachsdeiretontiest Ballgegales
cargf"lls t\ﬂrobegf:"?ans Eﬁ‘g'gonsgrfd éﬁé A élé)ﬁ{htegﬁpgtg?l EE% %ﬁldd_ 7 reglro tévn'

ThelBequeh@R afiiade il i ihaévey Brafitimathgl slowtd hakiee (S)ﬂtqs;mmdmg

ol e AL U 0

de%gisgé inbtjhg gefpﬁénﬁ% afhe%éﬂch1r%’ﬁ f ROt é’hnﬂ:fl@ can be

scribed 1 n erences cite The branchi ng
determiped by €51 bNmaumng d’[epﬂssum]atmnbe thietabeuldtivas they th@ engre
n t

NVR th t | h
Sm@ﬁ‘@l#%llgog%f‘fz ?ﬁé&ﬁo&gr"éﬂfr‘? P?”IEa e(%f? g’tg{la’ oflssgrv\r}ebhéler? >
wH@%ﬁ RivebeRA prbkéths tHéroms'&BﬂJ‘lé%ﬂﬂ Q&ryingureduni@ Thb axshthenes

been present In the oil sanp es I n varylng amunts.

coflthet mappbe memlsedc@mgeﬁﬁldﬁaylzﬁmMa@ﬁﬁr@ reseppyy (MY d

:: 8 2 EEI?I{S' aglglalswé’? s g?ﬁ&&&e%sb %(CI£€D Mﬁ%ﬂl (lﬂb?Mﬁt (Qg@.licbshlb ﬁf“@?
thd InBriéanb baseailt to lbaS@sthll ih atgbasb eappitiatyedbd. The capilary tube was
pla%f:l IatI tlhgjl {1% otflélggl'idsj;)ngecf%r Ialrrllaaslg etctl'llrggleter and the probe was heated
from about 50 °C to 600°C at 100°C per minute in a mass spectrometer operating at
about 107 torr. The mass spectrometer used was a Micromass Time-of-Flight mass
spectrometer. The emitter was a Carbotec 5 um emitter designed for Fl operation. A
constant flow of pentaflourochlorobenzene, used as lock mass, was delivered into the
mass spectrometer via a thin capillary tube. Response factors for all compound types

were assumed to be 1.0, such that weight percent was given directly from area

percent.
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pl aced at the tip of a solids probe for a nass

spectroneter, and the probe was heated from about 50
wWQDWOSBODC at 1000C per minute in a NMassS SpecRCDEL008/084119

operating at about 10 6 torr. The nass spectroneter

used was a Mcromass Ti ne-of-Flight mass ectroneter.
Proress feMaking aBounPant Depressing éﬂﬁ"éfmttli@fl Odgé‘iegﬁ'é‘a for

Co};l mt%)'?r ation. A constant flow of
pentaf| ourochl orobenzene, used as | ock mass, was

del Dwelogeld hertim it heravasssfos paking carmuepoiut @epaessinrg ubricant

capillary tube. Respons ors.f
bast gl ML TR D Ao oo ST AT S5 ET R p g et
I k
Ste%@%S%#*%&.Sﬂ?&?.%“%SE‘fV%%%E‘E?.%Sﬁ?@?g’s? R ey

pyrGlysisetepne pliskes foerbid pyed nzqd tp prayideropaalysis ¢fflupaki ngl%g the

B BT IS HEER oA DL SRRBens,
isomeRYEOWHE b isohRAzatibnCRinaking c@tall)&omqubildé [210) isodewaanmg

step, and a recovery step. Durin rolyls st.e
de\aamm&gfﬂue@ fT@eﬂS?@erp@ﬁtlenyﬁwwl%etg%w 3@ “é?x &PV@Péfs the

tpo ﬂ%@@refg% u@gcérﬁ %a&%%l%fﬁc%lﬁ%& é@‘f eh? ‘T‘)\'ugf% @evael a9

portion o lysis | uent i$§
step stha”pdsurzmdnmhepﬂesmg Tubdioat bmtdikﬁientbn@mmgorxcat alrgeened.

prowde an i t d ffl
P ohsF B PSRBT gogr e PrheSss peitRipe TP Rdeat
aspeBC a QUL RS kil SRS BRSWA th FIeRNi & RktidAEE] DO bntbls@rdlgsis

conponent. During the recovery step, the pour point
zorwem wlwsmgaymlws cenditionasaisomnd e deedi 19gs eviobesd Hto ps
I lis h I t
pyraf C?l‘:se n& 85 S‘& leﬁlat %oe}‘tl x(f‘ ﬁ %gf’olﬂlé;%i‘ﬂg%ﬁ%o% Hentddfer a
catglg'ﬁﬁ Edoh&ﬁzﬁtﬁftﬁiéﬂvaxﬂ@ R ¥0 wherdi (Be p&rolysméﬁ]slemc@ iseed

enters a I 20Q. wh yr ol . .
isomsrigrd snan Rmenzann denaone sED §C. Tyt PgUeoR dgvaKine
effRﬁéﬁP(#(y édni‘prgs%% }H&?gpr B8nt dprdsSAg tubidRR BasObil Qfent:ifh@

pyrolysis ¢ 40 can then enter a catalytic
compormedt.i zat i on dewaxi ng zone 50 wherein the pyrolysis

Sfeﬂv\,gxuﬁeeﬁt@raggrﬁ iS%g HEn oggg péﬁ ‘glt 6&%?4”?13&% 55K erpld éi\‘r;t\%r tR@catalytw
1soﬁ{e§'1|zét't§m de@@xﬁ%”g@é’ﬁ SEsftdrive Y by MY stéfeqidahist bdi’t@lytlc

['ubri cant base oil bl endi ng conmponent. A separation
lsomeelpamﬂqwmgrﬂtme after the pyrolysis step, after

I P PERL LA AR e 50 B
30 is first passed via stream 70 to a first separation zone 80. In this separation zone
80, the pyrolysis effluent is separated into two or more streams as shown by reference
numerals 90 and 100. One of these streams, the stream with potential to form the
pour point depressing lubricant base oil blending component and herein referenced as
100, can then be sent to the catalytic isomerization dewaxing zone 50.

Alternatively or additionally, a separation step can take place after the
isomerization dewaxing step. Such separation step is depicted in FIG. 1 by the second
separation zone 110. This separation zone 110 can follow the catalytic isomerization

dewaxing zone 50 for fractionating the isomerization dewaxing effluent 60 into two or

more fractions 120 and 130, thereby recovering the pour point depressing lubricant
9
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i sonerization dewaxing step. If a separation step
takes place after the pyrolysis step, the pyrolysis

w@pdobigsas7 30 is first passed via stream 70 t o BCEF/USRD8/084119

separation zone 80. In this separation zone 80, the
pyrolysis effluent is separated into two or re
basg ofle¢nslingscompapgntoy3 Orfegme therjsamerinspn Aevadng Hdlustid0- dne
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separation step is depicted in F 1 by the, second.
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follow the catalytic isonerization dewaxi ng zone 50
Sw?&?“?PS%??%%ating the isonerization dewaxing effl uent

60 into two or nore fractions 120 and 130, thereby
recovering the pour point depressing |ubricantbase oi
Pyralysisd¥tely conponent 130 fromthe isomerization dewaxing

ef fiye m‘sé Q{tgg iré) {r'hgfd?é)c%& hakideAfhdue o%@eﬁ%i?ﬂuﬁﬂéﬁqh%se

processe de additional” valuable products. It
oil dhmding doenponere dionnowkasies feehiata pynapisiasispp Hrimyales contagting

a niaiich 5t £ mORi et P et R Plep P e et a portion of
theipptlé’ﬁiEE feeatid Qacidanans Remedd 4 tysBQfftaomt.be the pour
0

I'nt depressing |ubricant base oil bl ending, congonent,
suche pertcesstas desgstbed hersin is pdyansggeays basausedt Wiljzes ge plastics

IS rization X t ' :
e QLR ER I . A0 SSERERE e s,
virl &ﬂ%@cgaﬁd@ﬁx@mﬁnh?éamress:ng Iubr;cagt base oil

| endi ng conmponent from astics.fe is,a rol.ysis
st oY 48 PIRFFE R readi SRl BExpraNYs el golly sgriots
enm‘&{?&%ﬁf% %r(g?&ﬁ Alcc MUY Y HheSlafeQNEhdrt BB theliaTiee &t Sdiriast

a por the plastics feed is cracked, thus
Wihsoe, SHP %8 abyutdi2)s pEplestid nackagingringhp ot dsmade olrad pgtherr-
herei n.i s advantageous bhecause i SUNE -
g e SE AT MR Wkt i B 00 g
wals[r8dhRY Hith@BSHSIS MDlieH tonerst i 19198 2binpared 1o bglyr# million

plastics, and m xtures thereof. WAste plasfics are a
tomsésadh 1 §7Gy Biusatie @respRperess AR fea sl Fedrof
en%&%#ﬁ%ﬁ%ﬁ%ﬁgbggyg?lgg}igccordlng to the | atest report
Plastics Feed

As stated above, the plastics feed can be selected from the group consisting of
waste plastics, virgin plastics, and mixtures thereof. Use of a waste plastics in the
plastics feed reduces the cost of the process, however, it is not necessary to utilize
waste plastics. As such, the plastics feed can be composed entirely of virgin plastics.

The plastics feed can also contain polyethylene. If the plastics feed contains
polyethylene, the polyethylene can be selected from the group consisting of waste
polyethylene, virgin polyethylene, and mixtures thereof. Furthermore, if the plastics

feed contains polyethylene, the polyethylene can be selected from the group
10




10

15

20

25

30

Waste, USEPA, about 62% of plastic packaging in the
U.S. is nmade of pol yethylene. The report further
wat@pessdvhat plastics waste (after recycling) PGI/USI08/084119
fast;est growi ng waste product wth about 18 milli on
tons/yr in 1995 conpared to only n tons/
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pol yét hyl'ene. I n one enbodi nent of the process as

zomh &) tbgemartseqamcwo thrpyrplysistzoes by ampcypntfqnat peans for
e Fi sch
recBERR RS S ey PR TR, GRUEh be honed and
lmgfﬁll}”&?@ﬂ‘&e@ in Blek\)/Ieﬂtlg This lﬁd%t&:d]rgﬂeﬁal caatige berpdssed by an auger,
erefore, can boil nostl
or PSSR pRed I B P YR cpade (B Pt et ol of
thqu’e%te%iqga?@ied ﬁ’ec’,}l nﬁﬁ’xé Bt st £RB chPBEbphdialP &rhdved and

er-"Tropsch derived wax into the
redyeleti ito therfaetie ppdvileabheatanurch Syalisplvingthe eedi scher -
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was feﬁﬂi‘s%(:s -E@H?a%r 1dBéli Mﬁﬂm\éﬁl(cdpak ERﬁe febdanh age coﬁtaln chlorine,

econom es of scale. Typically, the fee round, t
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b BT by BRI 808 gt o i
chid@ink 88@chyer compogtid(erd s@xilamtqadmnﬁfekd) thafeede Shelathdrinnd
scavenger compound reacts with chlorine in the pyrolysis zone to form sodium
chloride, which becomes part of the residue at the bottom of the pyrolysis zone. In
another embodiment, chlorine adsorbents (e.g. sodium on alumina) can be used in the

vapor line downstream from the pyrolysis zone to remove chlorine. In yet another

embodiment, the chlorine content of the feed can be reduced to less than about 5 ppm.

Pyrolysis Conditions
Pyrolysis conditions in the pyrolysis zone can include a temperature from

about 450°C to about 700°C, for example, from about 450°C to about 600°C.
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initially dissolved in a solvent. This heated materi al
can then be passed by an auger, or other conventiona
wOoremness4o the pyrolysis zone. After the initiRCT/U82008/084119
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cangqggﬁf 1%%1(1)%1%@% a ERAREyid P61 IRsaiEPvax. from about 450C to

Cenerally, the plastics feed has_a ..
r esThtepyoelysismend pressuee eaprbsi opsirelledinevasues By #4dition gf an

M nut d 1 hour.. i :
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steARAHERESTRBE CIcd [phessdsrfasn tBypyaalysis roneg Thé epirgas segduees
downward, the yield of a desired
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the il Brepise of the plasys B1syeyPIRRYsty it thsroartial Risssirg, wpishds of
. desi. | RVEserdbduczone shoul d be
"ﬂ%§§g§8%@@@2%H§§?§§£¥§{”@{§ﬂ%¥e, ff§§1agout 0.75 atmto
about 1 atm |If a pyrolysis effluent of heavier wax is

desired, the pressure in the pyrolysis zone should can
RW@@”?Ug%H?ﬁDspheric, for exanple, not greater than

aboge Eyr%ﬁys?stapwﬁ EliRd Portion) caighken-petifinsdndisbm. ofefins.
at nrospherés. Wthout w shing to be bougg b

Thpperceraget I-pleBnyin the pyrolysisi TRV c4thbg TOmyR Rl iEntg
o gt B IR B b N e
The p§rogackfaneht ey abfo doneipymdesiyshles SZEnandrspmpcs.

sec ?nqgc?rrtgntlgl,r gg}t(elsrl%n be present in the pyrolysis effluent causing the
pyrolysis effluent to have a high pour point. More specifically, these waxes are
higher molecular weight straight chain normal and slightly branched paraffinic waxes.
Therefore, further processing is typically necessary to convert the pyrolysis effluent to
a less waxy composition having a lower pour point and including a fraction suitable

for use as a pour point depressing lubricant base oil blending component.
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can occur, resulting in a greater yield of heavier
wax. The pyrolysis zone pressure can be controll ed by
W 2w0ss4eT by addition of an inert gas (i.e., BCE/ES2008/084119
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However, one skilled in the art will recognize that a higher wax conversion
results in a higher yield loss. Therefore, in isomerizing at least a portion of the

pyrolysis effluent, pour point must be balanced against yield.

Isomerization Dewaxing Effluent

The isomerization dewaxing effluent comprises a fraction having a boiling
range between about 900°F and about 1100°F, for example, between about 950°F and
about 1100°F. Such fraction can have a kinematic viscosity at 100°C of between

about 12 ¢St and about 18 ¢St. Such fraction can further have a pour point in the
13
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elimnates waxes in the pyrolysis effluent to provide

an isonerization dewaxing effluent having a | ower pour
weoioonssawtd a high VI. The isonerizati on dewaxiPQr/US2008/084119

ef fluent conprises a fraction having an adequately | ow
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least about 10 weight % of the isomerization dewaxing effluent. Alternatively, the
pour point depressing lubricant base oil blending component can be at least about 20
weight % of the isomerization dewaxing effluent. As another alternative, the pour
point depressing lubricant base oil blending component can be at least about 30
weight % of the isomerization dewaxing effluent.

The present process is also advantageous over other processes producing a
pour point depressing lubricant base oil blending component because waste plastics,

which are inexpensive and readily available, can be incorporated into the plastics

feed.
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diameters in the range of 6 to 6. 5 Angstroms can be admitted into the pores,
depending on the particular sieve, but do not penetrate as quickly and in some cases
are effectively excluded. Compounds having kinetic diameters in the range of 6 to 6.5
Angstroms include: cyclohexane (6.0), 2,3-dimethylbutane (6.1), and m-xylene (6.1).
Generally, compounds having kinetic diameters of greater than about 6.5 Angstroms
do not penetrate the pore apertures and thus are not absorbed into the interior of the
molecular sieve lattice. Examples of such larger compounds include: o-xylene (6.8),
1,3,5-trimethylbenzene (7.5), and tributylamine (8.1).

In one embodiment, the effective pore size range is from about 5.5 to about

6.2 Angstroms. While the effective pore size as discussed above is important to the
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silicoaluminophosphate molecular sieve which is described in U.S. Patent No.
4,440,871, the pertinent disclosure of which is incorporated herein by reference.
The intermediate pore size silicoaluminophosphate molecular sieve can be
SAPO-11, for example, SM-3 (as taught in U.S. Patent No. 5,208,005, which
document is incorporated by reference in its entirety herein). Other suitable
intermediate pore size silicoaluminophosphate molecular sieves are SAPO-31 and
SAPO-41. The process as described herein can also be carried out using a catalyst

comprising an intermediate pore size non-zeolitic molecular sieve containing AlO;
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It is known to use prior art techniques for formation of a great variety of

synthetic aluminosilicates. These aluminosilicates have come to be designated by
letter or other convenient symbols. One of the suitable zeolites of the present process,
ZSM-22, is a highly siliceous material which includes crystalline three-dimensional
continuous framework silicon containing structures or crystals which result when all
the oxygen atoms in the tetrahedra are mutually shared between tetrahedral atoms of
silicon or aluminum, and which can exist with a network of mostly SiO,, ie.,

exclusive of any intracrystalline cations. The description of ZSM-22 is set forth in
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entirety herein. Yetanother intermediate pore size zeolite which has been found to be
successful is ZSM-35, which is disclosed in U.S. Patent No. 4,016,245, the contents
of which are incorporated by reference in their entirety herein. The original cations of
the as-synthesized ZSM-35 can be removed using techniques well known in the art,
which includes ion exchange with other cations. In the present process, the cation
exchange is used to replace the as-synthesized cations with the Group VIII metals set
forth above.

The intermediate pore size molecular sieve is used in admixture with at least

one Group VIII metal. The Group VIII metal can be selected from the group
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catalyst depends on the type of catalytic reactor employed and can be in the form of a
granule or powder, and is desirably compacted into a more readily usable form (e.g.,
larger agglomerates), usually with a silica or alumina binder for fluidized bed
reaction, or pills, prills, spheres, extrudates, or other shapes of controlled size to
accord adequate catalyst-reactant contact.

The catalyst can be employed either as a fluidized catalyst, or in a fixed or

moving bed, and in one or more reaction stages.
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et e eSSk 2 AR SInsR EaR el et into o
Wi&gﬁﬁi ty o r#fﬂ@%ﬁl%rm@' Tite RPRcMhXdit¥B%ah BEIEGE forlooSowder,
e oc?| ment, the Goup VIIl netal is selected fromthe

a gramuilep or @ eildedi produst, sach dssansextudate bhvipk atbartishs sirgisufficient

al l.adi ym , The unt _of netal can ran

to By Rt 2P DT e i MR e R P R e LA boreen.
In &ds@Y herkeRY the ¥aARsEs nfolded, alduks bY eRirugbghvithWindeaftaet 5
_wei ght %of the nol ecul ar sieve. The techni quesi oJ,
silicpal pepingphegphatscan Pe exrdeq bsfare deying onfueq of partially dried, and
therﬂ%g(ﬁ'ﬁ&é ar sieve are disclosed in the |literature, and

preexisting nmetal incorporation techniques and

t r edhoentlecnfartstese ol becdnaposged with tothel oratartals resistanicto

catal yst such as jon exchange, i nation. of. .
Rt R AT SRR SR e SRR T glign digyaing
zoMS Such rhdix Bla@SRIN inPILAE 85ifve anl édhcti S hBietidRSindkenthetic or

disclosed in U S. Patent Nos. 3,236,761 ; 3,226, 339;

na@rayercreRing3eaites sowell as pymanivgnatgriglo suchas clays.pilirazgd
d 4, 710, 4 whi.ch.. doc .' .
meffogflcfc ng it b b HRFRTRALS BB GREREC REfbraipous
prézipitited] sodd @ezebaihaluyiy ndituréseofisilidaiané eheital opidest Imactinge
resent process. In one enbodi nent, the .averﬁll%e

m%grfaés? witably serves dugiteia ntrphiag amgHp of e HESIOP ip
BB HEInEPAEH i 6 AT S8) B HR Soficly
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el e BB RS PRl 2! SERGRERFLBin
These materials, i.e., clays, oxides, etc., function, in part, as binders for the catalyst. It
is desirable to provide a catalyst having good crush strength because in petroleum
refining, the catalyst is often subjected to rough handling, which tends to break the
catalyst down into powderlike materials which cause problems in processing.
Naturally occurring clays which can be composited with the molecular sieve
include the montmorillonite and kaolin families, which families include the sub-
bentonites, and the kaolins commonly known as Dixie, McNamee, Georgia and

Florida clays or others in which the main mineral constituent is halloysite, kaolinite,
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The catal yst can also contain netals which reduce the
nunber of strong acid sites on the catal yst and

W@ bwpesssds’ ower the selectivity for cracki ng vePGUES2008/084119

idsomsribzgt Lon In one enbodi nent of the process as
escri be erein, the netals ar 1A I
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rogen cornpounds, into the feed; however,
mmw er trﬁ)ﬂieﬂly subjectegemealanatemt, acitl (ighighdn of ehemica arpdicaipm
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powder, and is desirably conpacted into a rmre readl ly

titanig abhgehior ﬂh%aealgmma, ailigemagnefic SlicazEsynia. pliFarthgriaystliga-
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eres, or ot her shapes
alu@inacBbiid, @ilic&dth&hinetit‘aﬁnaaﬁﬁm zdumd&xqmagr@sm and silica-magnesia-
_ catalyst-react ant cg %act The catal yst can be
ZITCORSH éffléanaéw R} ;i the farm ofiaf98lcat al yst, or in a fixed

or PRVIAGyQeced Atk pRs QR Srdééssré‘aﬁ Qlsb BB ebmposifedagiasothée
i nt ernedi At e pore size nolecul ar sieve used in the

zeotites atigh ascsyn&len@amdzwur@hfamb teeg- sX @pd ) svipaises, and

sel ecti.ve conversi on
o AR B IR R EREOE0LE, B g g
the tzfsM B@-le@armé Emﬁsmaﬁ@mmszebmee esugleo bheorppasited o anpomﬁs
the oil below that of the feed and form | ube oil

inotgahicim@tikange materials which contribute to a | ow pour
poi nt product havi ng excellent viscosity index
properties. Because of the selectivity of the

CalaViR1IsmAbraugop Dervasing €orditieaul ar sieve, the yield of

| ow_boi | in duct duced, .thereby
t hel lé%%aﬁgmg %Pséglpﬂ%at%plcéwrégpg%%gtog e};r%;l ?%?CSS?I[II\)/C eln

cann&’-:r Hndhd&d PPESRARAE 1R RYEtC@E hidBiic @@ﬂid@ﬁatﬁﬁﬁﬂdﬁ‘vaﬁirlgr ﬁxﬂe
into a wde variety of physical forns. The no] ecul ar

w1tla|aeﬁmé staannare bedh of ﬁaéalm Yﬁtbﬁ fixesd Suestized b&dgwa\ﬁﬁhl & [rappog

fee@Gd ﬁﬁﬂveﬂﬂd trikek 1 &&@gﬂ%tamnary%emu i(oﬂ'y*aem;)le sn rtlmemesehne
cases wherein the catal yst is nolded, such as by
of eydrege®i on wi th a binder, the silicoal um nophosphate

canTpe o5t Mﬁ%ﬁlp@(y rlﬁ’ tkﬁj:rc)éta‘i‘ﬁlc 19 mé&Hi4af6n QswRahg kel dépend
drie andt en extrud
on the feed used and the desired pour pomt of the effluent. Generally, the temperature
is from about 200°C to about 475°C, for example, from about 250°C to about 450°C.
The pressure is typically from about 15 psig to about 2000 psig, for example, from
about 50 psig to about 1000 psig or from about 100 psig to about 600 psig. The
process can be carried out at low pressure. The LHSV can be from about 0.1 to about
20, for example, from about 0.1 to about 5 or from about 0.1 to about 1.0. Low
pressure and low liquid hourly space velocity provide enhanced isomerization

selectivity which results in more isomerization and less cracking of the feed thus

producing an increased yield.
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The nol ecul ar sieve can be conposited with other
materials resistant to tenperatures and ot her
wa@ndisidens enpl oyed in the catal ytic isoneri ze@T/082008/084119
dewaxi ng zone. Such matrix materials include active
and inactive materials and synthetic or uggturgl ly .
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control.ling.the r f r ' : heve
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lubBedht badeayil Klend. eAeodedikgle] the actihlekgravatf ésonairzation may not
cla
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de‘&%ﬁ%ﬁg fﬁ‘?a?yh%r(g)g%héﬁ/ egt%rlg&fpr ROEAYSAH RsPAhIPHEAHD less yield
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knoywn as DJ xi I\fﬁ;}ﬁl i I NdiaFhRlisHRertaays or
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dewddih©ySHetdRirink agd danil i idorakiization dewaxing step. dha bydrpgen to

Fi brous cl ays such as hall ' i0lite an
tecdrmigpmgrtiens anov 0B inaars S5 30 SEERERE: Hafefl frogy ot
1,063 Pull 36800 BCEHI IicRAIR! BycSeciwill Beaehorall s di
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effernandatcyvidi thitletatantic isamardiehition daWadng NS or egoi ng
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porous matrix materials and m xtures of matrix
Oﬁ%hgfyﬁb.gﬁﬁgmhgaﬁeﬁi lica, alumna, titania, nagnesia,

silica-al'um na, silica-magnesia, sili ?a-eéi rcogi(flbf ishi
si | Tdamaydeidgsirablg iOc%B@vlﬂghwdé?gegﬁﬁl?“cf&-ﬁf{ AR pyRtydrolinishing

L 808 Al b o | irfSstd e ! ARV SATPAS idohfRHigatsdic h
aﬁgrsthglg%t?@ggﬁsﬁ%%?ﬁkﬁég}@?ﬁIpfca- al dmggg?i tani a
deSiking affilenmomimnathgmes ibe hyd fisished - nradie & meterstabli product

The matrix can. be in the for f a. | al
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faujasites, (e.g., X and Y) erionites, and.

Hydrofinishing is typically conducted at temperatures ranging from about
190°C to about 340°C, at pressures from about 400 psig to about 3000 psig, at space
velocities (LHSV) from about 0.1 to about 20, and hydrogen recycle rates of from
about 400 to about 1500 SCF/bbl.

Suitable hydrogenation catalysts include conventional metallic hydrogenation

catalysts, particularly the Group VIII metals such as cobalt, nickel, palladium and

platinum. The metals are typically associated with carriers such as bauxite, alumina,
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nordenites. It can al so be conposited with purely
synthetic zeolites such as those of the ZSM seri es.
Wak@oosssl nati on of zeolites can al so be conpoBGCT/E820081084119
a porous inorganic matrix. Catalytic |Isonerization
Dewaxing Conditions The cataly ] SQner i zati o
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ref@rﬁmedyél@m entiretieshgredl-yt i ¢ i soneri zati on dewaxi ng zone
depend on the feed used and the desired pour point of
the effluent. Generally, the tenperature is from about
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about 450

igally fr b
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0°G. paﬁ@pmlpamttdypr@mvg Kerie4h baxead] blewting catﬂ;bonant can also have
selectivity which results in pore % §ner|zat|on and
a kinegptie vieRSifycpt dP0 tch%f PEXIRSY [-b%6e% ng an i ncreased

yi e'v@'héxﬁadﬁérf ngs;?xl?dgam g %Q%Fﬁimf'b&sé SilPRH exARpIRL a Group II

depressing ase oi I bl endi ng conﬁonent S
or aSecupt BI Tigha oo wediune néwitl ivbsicantdapr @peneti kigh peilipg fragtien is

poi nt) of a | brlca oi L. accor to the.
usdlel ey pat FEERA LS ot oisBRRRUdp isR i il bpifhe
frab@eis Aide P aNdbGcant be badthe @dut soifedfake finished lnBrigmutan be
poi nt of the pour point depreSS|ng | ubri cant base oi

leSE Handiothythe papopriniiof hehigh Soibiaa frasBemta-los. noHEPPINLISPESSSING
ase oH
L T e e B ]
Acb&%lﬁhg@jf lit {8 uewdiyn®t Gcoepanetut rethucetthe pouarpgétt 0|ﬁ dlﬂ:rpOpD point

of the | ubricant base _oil bl end. cordln

dorsssi 1IN 510 BOHARS SEPOIIg) i 7 Bt oy s
ﬁnliyggﬂgf}?lgé%t? gthe QLAEN WRR JPEsoRRREf G of tAO JodrPRit Aepleyding
lubricant base oil blending component may not be as high as might otherwise be
expected. In general, the average degree of branching in the molecules of the pour
point depressing lubricant base oil blending component can be at least 5 alkyl-
branches per 100 carbon atoms. In one embodiment, the average degree of branching
can be between about 6 and about 8 alkyl-branches per 100 carbon atoms.

The pour point depressing lubricant base oil blending component can also
have a VI of approximately 130-180. As a result, the pour point depressing lubricant
base oil blending component can also be useful as a VI improver when added in small

amounts to a lubricant base oil. Using the pour point depressing lubricant base oil

blending component as a VI improver significantly reduces the amount of
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dewaxi ng zone may be operated at a | ower severity with

| ess cracking and less yield | oss. Myreover, it has
whewno$awhd that the stream entering the catal BET/0S2008/084119
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conprising the pour point depressing |ubricant base
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ybdat I id _ B
SRR P o8 BB P PRSI L teNSherniy Reck et
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luteivent eis¢ e bleadimigreomponent will, in fact, lower the Noack volatility

depends upon the amount of pour point depressing lubricant base oil blending
component utilized.

The average molecular weight of the pour point depressing lubricant base oil
blending component can be at least 600. For example, the average molecular weight
of the pour point depressing lubricant base oil blending component can be at least 700
or at least 800.

In one embodiment, the pour point depressing lubricant base oil blending
component has a paraffin content of at least about 30 weight %, for example, at least

about 40 weight % or at least about 50 weight %.
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Pour Poi nt Depressing Lubricant Base G| Bl ending

Conponent As descri bed above, the process as described
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apprijsidieg pethodgare kngon intheaark o3y gonvepiionghblendjpg methed

d%gr e%si ng lubricant base oil bl ending conponent can
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The lubricant base oil blend has a lower pour point than the pour point of the
lubricant base oil. The lubricant base oil blend can have a pour point at least 3°C
below the pour point of the lubricant base oil. Alternatively, the lubricant base oil
blend can have a pour point at least 6°C below the pour point of the lubricant base oil.
As another alternative, the lubricant base oil blend can have a pour point at least 9°C
below the pour point of the lubricant base oil. The lubricant base oil blend can have a
pour point below about -9°C. Alternatively, the lubricant base oil blend can have a

pour point about -15°C or less.
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t he ambunt of conventional VI inprover used in

autonotive engine oil fornulations. This is
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tf r i | | ic ] :
e B
de Tébﬁ%g gibtig\avt]rﬂfoa& diliblehdiag tohpsrenyiréspestivelyutiMsrpdur ppigt of the
gt o ob Gy PR et T PRSP B Fpfipoins

ofgfgegl?lbrié’a% @Lﬁe'dilt hdIRCEAE oM ABprieSi8n ARBHENt BhseRALBlemIdhgt

essing lubricant base oil bl endi ng conponent .
cotttpohéteRatliEhe promiay maybe obsdreed meanig that the peurpaipt of the

oi nt, depr.essi.ng |ubr.i cant j ' ;

B S BFSE el  Gh RAsPhn Bl peamanes
mifR @SY Afay WBIIGREr thén the @omopintpof the tikrpfsasdivityal components.
| ubri cant “base oil_ bl endi ng conponent can be at |east,.
Thigoardre e vensthoBOEs. P PEVE GBS FEISREPt GoBTSeS

3.8 SRighr 81 D9ed A ERBL R BEs Wil bIBAENdI Ng

Moreover, prior to blending, the degree of increase in VI may not be predicted
by observing the VIs of the lubricant base oil and the pour point depressing lubricant
base oil blending component, respectively. As with the pour point, the VI of the
Jubricant base oil blend may not be merely the proportional average of the VIs of the
lubricant base oil and the pour point depressing lubricant base oil blending
component. Instead, a premium may be observed meaning that the VI of the lubricant
base oil blend may be significantly higher than would be expected, and in many cases,
may be higher than the VIs of the blend's individual components. Such an increase in
VI makes it possible to produce a Group III lubricant base oil, i.e., a lubricant base oil

having a VI greater than 120, from a Group II plus lubricant base oil, i.¢., a lubricant
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component has a paraffin content of at |east about 30

wei ght % for exanple, at |east about 40 wei ght % or
wareooblegsy7 about 50 wei ght % The pour point depPEEEB2008/084119

| ubri cant base oil bl ending conponent differs from

o] )oi nt__d k i [ i i
basad baph Y DeBTes 117 aad | enendtropny rbuhiae bty
alsog%t%gﬁgﬁé&ﬁoﬁ%ﬁﬁﬁlgggh%t ibgRMYil RARE OVI bllbentondl 10.

nent as desc herein is that it is not an
addTtel desiréchelotbpaionefshe lubnigint basesail blrad prsy detgrminesthy

hi gh_.boi ling .fractiaon, recoyer i d
ameiaf 4 B O PRSPV B E e g e SRR Ay
[ubr Q8 B{selofl. blérd. dPRustAly degirablé tesmbintdimaploobd esd poiat as

have been associated w th the use of .conventiona
possititt fgr thedubripgat frse pil Bt TheisFEELh BRI ¢RRENtRS i pour

.0l | endi no: [ S [ i
poifldspitf B B PAGLET bichding 65 pant SHTIDUAN Mheco U/ desired
poul Tt 6 £the it tanetsie o bientlices be blendedaivitly thenbricant asg -

i nexpensi ve. so ., Met hodf i .

L BT RS Vb B rsnnfess o PR ot e Bipine thg apmount
of }fgug ?!)iﬁ? 8&hrE&IR 10bri BinBbd¥8 bl @tk domfpoavntrig thetebricant base

lubricating properties of a lubricant bals)e oi.l. The
oil lbtetk:&._oAs statqgrabge@, tiiel pourpRing gelgewlu aléc;aﬁlf %{sg&llecgg}pﬁaent not
ricgnt base oil.b ' t '

onty fotus BrepotfBSinf ng LSO QR PRA R LEPASS HfrcedPine
visgtﬁtgtof JRALBS&NNBask bllrblenn tTHersere pthe atoenicifiibe pomPoR¥nt

h a lubricant base oil. Blendi the . i
seprebsig; Sarpinvrsnet i LR BN
. i C : L ' lant b i
i ] e B AR B O ne s an

ConTaatibvioat: Hakeaitblegd nat tnamprisa sbpel LiSEriEhl oK 1655 Af the

Base O | Blend. The | ubri.cant .. i I d
pomsPOuGeRISOYRE T Cost b Heg EnBhlent, AEaR ALK RS
1ukgﬁ§§t lﬁgé oil FRhd @X2EdhrisetT@eikhiliot doss obtimeour poibl dapikssing

escri bed herein can be used a% engi ne. oi h '{')h.e .
lubrichnt teae1il blendingicompprent Hagngt Pfoeagrn%&rt % BioRFantbase oil

t he pour poi f th ' [ i
blqplsrh CpRTRS "t B ¢ Y AR boiR @R depressTijetubribant base

oil'tﬁ?ﬁﬁrﬁ?ﬁlﬂlﬁtbw It he pourI pgi nt of the lubricant base
oil. ernative t he | ubri,cant .hase.qi

havélhs wgmanbwﬁpﬁbﬂéﬂpéagepa@éas%qr%\%‘ﬁ? 4R o Acithed
he‘fel?r? aJe%%HpﬁﬁE‘lE v@ﬁls&n%ﬂtional pour point depressants Similarly, the

lubricant base oil blends prepared according to the method as described herein are

compatible with conventional VI improvers. Therefore, additives intended to further
improve pour point and/or VI can be added, if necessary, to the lubricant base oil
blends to prepare finished lubricants. Pour point depressants generally can comprise
between about 0.1 and about 1 weight % of the finished lubricant. VI improvers
generally can comprise between about 0.1 and about 1.0 weight % of the finished

lubricant.
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As anot her alternative, the |ubricant base oil bl end

can have a pour point at |east 9C bel ow t he pour point
wW@Roopkgs4bubri cant base oil. The |ubricant baseP@i/US2008/084119

bl end can have a pour point bel ow about -9C.

Alternatively, the lubricant base oil blend can have a
Lulmftﬂ"tﬁdﬂh?dabout -15C or less.Additionally, the

I
bh'flecﬁlﬁhc:?@%%eéHéfn(%aQgag;éghgﬁ{%dﬁggrﬁlcgigga%wé&ﬁtﬁﬁeﬁ\t@ﬂuﬁﬁ@m

bash uﬂr a s;mﬂtetlbaslmaant bast eilth manuﬂeraxf eonvevtiongl peselspm3ierived

lubrltﬁegit %Eﬂ?rql a%fle{l)ﬂhgzol}é tﬁB Itl ﬁtél'I]h leuoq{sl Cr%'nﬁm&?r%e oi I

Bvesy’ greater
corﬁ@l@tﬁbr@pﬁéﬁolaﬁ’n dkﬁvéaﬂﬁbmpws%ﬂ(s) ahdh eyMethlubﬂmm base
| ubricant base oil blend can be about 100 or gher

oil(sh m@xmla@mﬂmmmbncw Bat o1 A RwIGaBbbe AT GHetsd
fro%]I a\l Flgtlfhgﬂ r%pa %ﬁltﬂés%h %.rhetl ailltlkgase %ad HOL 'hgﬁtrﬁeugﬁls e

ave a Kine I scosity at
lubgibat ®agsiliér a'3med§hm riemtrahlabﬁmmo Uasmnrt Theﬂebrliqabt lpasa ml can

base oil blend h [ ti 1000C
aiseyby pEBROUCIRLESe Al AREoKD B BEECH s it ner

embefl MBhkant bl dilein }9.1@'95 KREtieiviscBii8nd 108%C Between about

ki nemati c viscosity at 1000C between about 3_cSt and
2.5ai80atd Fbomsy cSt, fortdxemipleh betovgen alyars 8 c8f ndbont’ £t

| nt f I
TETC A TR e
7961’@‘3 "8RIDIYRpoinhSs he Wbri@@thtfﬂasmy caﬁolte teewpereabioot #25°Byand

observing the pour points of the |ubri base oil
abaut @50 e fgyswampls, hetwgempalesis 743 T and rﬂ%% se oil

bl epdi n f
R o T e
raif¥ P Qloud @oat ofisterlalyyéraof bask eilpthe plopd ipatng oﬁfhetlﬁlylcant base oil

| ubri cant base oil

can bpjomea MRS @it FIopR gt AGOE B RaresE BEBRDR i Grder o
all%%@i 4RI iR ODSER! YAk, TRAMCAY bakadil bloadeed topriodnceof
ricant base oil blend may be_signific |y
ceﬂmwéimlsthh@hlbmmtel ofien regpise  clpud gt PHO ngﬂs/ e&“‘aa@%‘ fopguch
lut?rwapﬁ?aﬁ% ai g fh% 8?&& p&ﬁ{ &Itﬁe ﬂfbétcglﬁ vakERcah be below 0°C.

onen e true even when the

po u Vrlﬁ%éihodj@ﬁlfr@‘ﬁ@um@tﬂallmwangg poppuicenf a lubmpamtsb@se 3l 8s
ight %or less of the Iubrlc:ﬁnt base

deesteg o RS BRERTES FRE U O gbrivasd Psscls:
havmg eV mE%QEanof 1’ ElﬁE@QchXu&rb%ﬁtr BasE0ilé e uhdlyainstifedle for

cant Dbase oi [ and the pour point depressin
prd:pahhg highit quality lubncants without the addition of significant amounts of VI
improvers. Due to the VI increase which can be observed when using the pour point
depressing lubricant base oil blending component as described herein, the VI of
marginal lubricant base oils may be significantly improved without the use of
conventional additives. The pour point depressing lubricant base oil blending
component as described herein, by increasing the VI, may make it possible to upgrade
Group II lubricant base oils having a VI of less than 110 up to a Group II plus

lubricant base oils or upgrade Group II plus lubricant base oils to Group III lubricant

base oils.
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base oil bl ending conponent, respectively. As with the

pour point, the VI of the lubricant base oil blend nay
woavss4werel y the proportional average of thePCGA/ES29D8/084119

the lubricant base oil and the pour point depressing

| ubri cant base oil bl endi ng, conpgnent.. I.nstead, .a

pr ehheiplleraingseamples Acatendsthiomy ! ﬁﬂ%{{atlf’ﬁé’“f/rw‘aﬁh%%gv

| ubri cant base oil blend may be significantly higher

than woul d be expected, and in many cases, nay be
EXAMPEESt han the VIs of the blend s individua

conponents. Such an incpease i.n VI makes it possible

to produce a Goup Il Eﬁ%?ﬁ%éﬂt base oil, i.e., a

| ubgg @@@ht %6186‘« RhlityhsoljdiByland/s0 geigat wmmﬂmﬁch fva mas
a Goup Il plus lubricant base oi

subjagtedite ab’imkbﬁ%atcw Pt atmefgheriopressur %@Qﬁ‘] 1 iﬁ?\g e oyt ofa

S |
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base oil blend can deteg annunt § poj At
5 e ne 9 40" B keranpeisdg BiclRana Ry g bR
protvni% an & BRfiorP i lpr&iu@f'\drth beri 20 wisi il %o ¥n dQSJOOalhloe"F
to maintain as low a cloud point as possible for the
rangelbri cant base oil blend. Therefore, the m ninum
anmount of the pour point depressing |ubricant base oi
bl endi ng conponent sufficient to neet the desired pour
poi nt of the lubricant bag®lel | bl end can be bl ended

with the | ublprRikt RREARI - The desired VI of the

| ubricant base of] blend can al so dgggrm ne the anmount
of pour poi nt dqg hﬁMg tabricant Qgge ol l bl endi ng
conmponent in cant—basejort _Ppend] As stated
above, the pour Caplgtn g eBFr-eSSHg IUb.BbaHl base oi
COITponent not Oncvchamtglfhn 1r p] at—of the

| ubricant bade of-Coplefid. hut can alsB indrease the

vi scosity of |t heCl-ubtal cant base bil bBend| Therefore,

t he anount of

t hes-poeAF poi nt depr ess?-Ag | ubricant base

oi | conponent| bl ssideshom th t he | ubri20dnt base oil can
be |imted by Thgsggsired viscosjty ¢sfg the | ubricant
base oil bl ernd: iﬂ@F+uor|cant base agj7l5 bl end can
conpri se abouyt Iqi@Fgﬂl 9ot |e>s oggtne pour poi nt
depr essi ng | ybrH-caht—base—ett—btendimg comnponent .
Alternativelygﬂtﬂe ubrlé@ﬁt basa oi |, bl end can
conprise 7 |nh1Y1@'ﬁi,rWelg % of the plgu-]r pgi Nt

depr essi ng | Ubr i 8mtDishad éVpabI=nd|n conponent. As

anot her alter
conprise 3.5
depressing | u

nati veST/fhe | ubri cant

oill bl end can

wei ght10W8M®r | ess of |t

RE73680

poi nt

bri cantsgbase oi l

bl endi 3i%Y conponent .

70/90 452/546
95/End Point 597/690
Bottoms
Yield, weight% 76.0
Sim. Dist., °F, LV%
ST/5 432/571
10/30 623/755
50 853
70/90 923/993
95/End Point 1024/1097
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The | ubricant base oil blends prepared according to

the nmet hod as descri bed herein are conpatible wth
wa@nwestdeonal pour point depressants Sim |l arl yPCT/Hi£2008/084119

| ubri cant base oil bl ends prepared according to the

met hod as described herein are conpatible with
conventi onal VI inprové%gﬂﬂgﬁzrefore, addi tives

i ntyended, & ; R Q46 pPOiyals ABSOW and 6 fakut
be nggglg?glﬁlfgonlﬂye% sésnaelrvgz,Eé S?lgj%tc ﬁe I Eﬁ‘r@i}?asnt baseaoi I =
resitidnen tismet ad apnaspherés Pressush skhel AH9r°Fe-anedyict pavhygseireated over a

. depressants neral | y can. ] .
-G e poHBRE O et PG TS QRIERR, 2R as then
isothd/afYE HSwARA e 4 Pt GRSARONYI datetydhat 6&EH, ESOUtsig) add Guad

about 1.0 weight % of the finished Iubrlc%%t.L%Prlﬁaqt

LHBW {6 ninwtesTpleresidencediam). FAiseays pn ISQACHEaLan GrEaxed produc

. conventional  pet  Q0bY 6t 1ih & Riide ARtindasEd i Tablel.
wit RN B PR e Y 100, 66l g Rl EAR ekl B
MofOSpEEifichlDy) dhe J0OL T IGI0EE boitieg rangd ftagien wanabayhd@ weight % ef

m xture of synthetic_ | brﬁag@o IQEJE? oti.l S, Or a mXxture

the 760n} B9 Fdretiop apd Beasty Rl LPALH AU base oi | (s)
a“dxtrﬁmié‘ﬁt derdIAEIIS ®dtn PIBSR Médn(th yieRls baxeing the plastics
syn

etic lubricant base oil is a lubricant gase Oi
feed ambtake ado hecuntbdth detaeld Th hswrol¥ges epd thegyiel i subsequent

Iubricant base ail can be a light neutral |ubricant
stefisa Ei51uging ‘8?m%”?‘?§871'um neutral |ubricant base oil. The
| ubricant base oil can also be a Goup Il lubricant

base oil or a Goup IIl lubricant base oil. The

| ubri cant base oil can have a kinematic viscosity at
100C between about 2.5 cSt and about 7 cSt, for
exanpl e, between about 3 cSt and about 7 cSt. The

10% poi nt of the lubricant base oil can be between
about 625F and about 79Q0F. The 90% poi nt of the

| ubricant base oil can be between about 725F and about
950F, for exanple, between about 7250F and about

9000F. Since the pour point depressing |lubricant base
oi | bl endi ng conmponent can raise the cloud point of
the | ubricant base oil, the cloud point of the

| ubri cant base oil can be I ower than the target cloud
poi nt of the lubricant base oil blend in order to
all ow for sone rise in the cloud point. Lubricant base
oi |l blends used to produce certain finished lubricants
often require a cloud point of 00C or |ess. Thus, for
such | ubricant base oil blends, the cloud point of the
| ubricant base oil can be bel ow 0C
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The nethod of inproving the lubricating properties of
a lubricant base oil as described hereinis
w@aopogular | y advant ageous when used with | ubrPCEN$2008/084119
base oils having a VI of |less than 110, since such
| ubricant base oils are LlfSLieﬂ y unsuitable for
prepari ng hi gh quality | Bp nts wthout the addition

of iy we@w amounts of YA IDWP! 9V aDeralPiend Pladthe V!
ser_v_ge’@ﬁvh?

|neF€E%=w 9] € pour
po Es,...g.u eaft “&2c oftt et
as dp<¢5r e erein—therVI—GErafrgi
oi s @995199 Fql nmfl r‘nnf Y |r‘116r6n\lar Wi ou he—use—of
cohverfODSH98PFaddi t i ves. [The Q@fﬁjr goi_nt rh:=26 ssing
| ubri cAtF-base oil bl end| ng dporjent as 4%dcri bed
het e)orF- Dyeihead Bamidhg the VI, may |make it possible fo
upgr adgiefd; Qephtd% | ubri cant kﬁ@s@s oill s havi A§3a VI of
| es t@ﬁonyumup to a G pup 9113 pl ys lubricant base
oi W dE S (%up T prus Tubrficant base oils to
G ou ‘ﬁ]"b Bri‘cant base mlb_i;/z}'@e foll ow ng exanpl es
ar e—-ntef '"4 to—be—+tHus Sh g fot—mon=-1Tm ting.
EXAMPLES! B2l e 1 50 weig i) ‘HSA. R

D
N

ale] w compongnt

| I

et

Al ey

a1 —eant—oase
NP

hQ o O

Wwei gt Qﬁ gensit Y
p0| vet hVI éQ'IF/ 50 wej ﬂhf o4 Fi Q er -GCSCh WEE—WWES
subj ect ed098 pyrolysis al $P99F5 At npspheric pressude,

and 1 LHSY/EndReiktiour of 1 edi8888e ltine, based on
pl aghoapoo°Ehe yi el ds are|given in [Table |, show ng
over 39ieM, Ydightyshe 900- HOOORI.&nge. The Ii2§L9i d product
of [pyT@f X SAPRS distiTTed agpabout 6500F and t he
65(AJF+POﬂI.Ij.O(ﬁ{{bod\Bre then|subjected to isonerization
dewexA uacuc an I‘Unb‘rlﬂzatl on dewaxed product

w tth—oV pdi)'q?rh et n/UI ATt T—1000F Tange.  Tablie
IE)an‘angc@Sl j h4|0d§h t" "u.‘?:gi;}. ene—was auu?ebleu tjo
pyr0| Vyisgoﬁty (Cﬂ(‘fﬁ’q 6 498 resi-denrce—time—at

at rfos pNéscositygndesur e. Th 65é5(P‘-+ nroduct —was—

hydr ot geatidt. W¥elk.Véo Ni - on al uni ha catal yst to
remnove resi/slual nitrogen cosyoldads, This oil was then
i sgmeri zafgysyn dewaxed over #8PI98on| SAPO-1 1 catal yst
at [665F, k950 psi g, and .5 gV (b m nutes of

re 'ut:||L,G70l$dll:‘) |n| S gave Gi/960er | zati on dewaxed

ro oS 18 ofn the 900-1 1000
EO' %ﬂ%%dlpu F. AeH-cat c\?gfg'ﬂb‘lLZu e 1
1000°F+
Yield, weight% 11.3 10.2
Gravity, API 36.4
Pour Point, °C -15
Cloud Point, °C +16
Viscosity @ 40°C, ¢St 95.30
Viscosity @ 100°C, ¢St 14.39
Viscosity Index 156
Sim. Dist., °F, LV%
ST/5 946/972
10/30 984/1017
50 1051
70/90 1088/1152
95/End Point 1179/1257
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More specifically, the 900-1 1000F boiling range
fraction was about 30 wei ght % of the 700-10000F
WO e@gnsaw’ and nearly all of the 1000F+ fracti oPCT/USR008/084119

Table 11, overall yields fromplastic mean the yields
base on t he pla eed and t.ak nt o gegoun
¢ he AJthangh the pRaresAp al%ra RAWE P?‘ﬂég‘iﬂr%ﬁsﬂ’g Hbréﬁ?séléa&ag t

blenlifl g%oni B E@ﬁ'p%ﬁﬁﬁéﬁtéﬁld@ﬁbff%’t Bask lofil Bl&RKthcdnhyonent, a

process for our point depressing |ubricant
meltasiefoninmproviag dhmlgbumamnem@ o @Uwbrisgnibasg ey @l Jyhricant

Iub i.ca as nd| t
o1 Ry AR5 SRURBRER copPe o i
embadithedis theredf itawilllerdpprntatddasethodd skilledrid tl&sardﬂhamddhﬁdls
herei n have been described in conpe tlon ) le

deltiprsd medificationse prebsubstitutigpy pot seecilically desgribg Wyt

i) r i gktrh int
ST R S bR s i
deﬂemﬂg hbrlcam padeeints eheding tdropanede peerpaun gomt depressing lubricant

bassiaihbieadps eaupgh dur PeuRt atersite (R HIRAGE Bbertics ofa

lu&féﬁﬁ%‘é‘@ bil, dnd8hPRBFicAR bR JEPIERSSI definkd b the appenlda& elaims.
oi | bl ending conponent, the nethod for inproving the
| ubricating properties of a lubricant base oil, and
the lubricant base oil blend as defined in the
appended cl ai ms. THAT WHHICH IS CLAIMED I'S: 1. A process
for maki ng a pour point depressing |ubricant base oi
bl endi ng conponent, conprising the steps of:
pyrolyzing a plastics feed conprising polyethylene in
a pyrolysis zone at a tenperature in the range of
about 450C to about 700C and a residence tine in the
range of about 3 mnutes to about 1 hour to provide a
pyrolysis effluent; isonmerization dewaxing at |east a
portion of the pyrolysis effluent with an
i sonerization dewaxi ng catalyst in a catalytic
i soneri zation dewaxi ng zone to provide a isonerization
dewaxi ng ef fluent conprising a pour point depressing
| ubri cant base oil bl ending conponent; and recovering
the pour point depressing |ubricant base oil bl ending
conponent boiling in the range of about 900F to about
1100F and having a pour point in the range of about
-150C to about OC. 2. The process of claiml1l, wherein
the pour point depressing |ubricant base oil bl ending
conponent has a kinematic viscosity at 100C bet ween
about 12 cSt
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and about 18 cSt. 3. The process of claim1l, wherein

t he pour point depressing |ubricant base oil bl ending
W@vposawt has a viscosity index between aboutPdBOS2081084119

about 180. 4. The process of claim1, wherein the pour

poi nt depressing |ubricant base oil blendi ng conponent

boils in the range of about 9500F to about 11000F. 5.

THThFVﬁﬁ?éﬁS@@LAﬁ{@jm§., wherein at |east 20 weight %
o the

'soneri zati on dewaxing effluent is the pour
poi nt depressing | ubricant base oil bl ending

conponent. 6. The process of claim1 .e] l..east

30 Tt ohts mseS e Dtaere s ae s A eshin WER GV pB i
blehdifig BOHpoRAt, RomPEBIE 318 Agpslafbr i cant base oi | bl endi ng

conponent . 7. The process of claim1, wherein the

i sopyelyzig miaﬂ@mgdwgn@a@@gw{yewﬁwg aPYrlysis zone at a

tenhﬁg}agﬁrlrgﬁdkh%frgnvﬁeo&eabgél 0PRSS RFOGICEMRL 2 BsiddR tROTARS

erein the rnternedi ate pore size
ranB®bLsbduRB nsineeetd sbosel heidrad pfovida & pgolyssuebflemiisi st i ng
of ZSM 22, ZSM 23, SSZ-32, ZSM%S SAPg 1 %ﬂ %&4 3 and
mi xiSQREEZAtioRrEeBRXIng U Y ARABLYL 1B P¥ieRisH v ererih
isoB'PﬁzBRJnyo%mﬂn RGtalydt 7 QRAI9EE fb@BEdION e AdRing 208 Biprogde
of waste polyethyl’ene, virgin polyethylene, and .
a isvmeriuatis davexofelflamt compripng e #eur RAINtdeRTassing lyfpisars;hgse
.the polyethylene is selected fromthe group consisting
oil e“ﬂﬁ@ﬁ%ggﬁﬁ?ﬁymﬁblyethylene, | ow densi ty
plol Y&bbéﬁr%}ﬁe paichoivdepfegsing hbrieaft badeloil Blardipg ocepenecnt
claim1, erei

rein the plastics, feed ri ses at .l east

boidipa i U1 5anz ajjeboukISGT i Hhphie 0" snd hling ¢ BRwoinin the
ranCIe%if% ¢ fatBeboq@Rer i sing grinding the plastics feed
&rior 0 pyrolyzing the plastics feed in the pyrolysis
zone. 13. The process of claim1l, wherein the plastics

10 9n polhe Rt BTG BRROn PO B St tican
ba%:lecﬁggl.bﬁ@ng OSmpSYRAE havh I6Herh#ticBvisosiiy af 1 00PCdeplaratabost 12 St

ed subjected to pyrolysis and catal ytic
and sboglBz&t.i on

3. The process of claim 1, wherein the pour point depressing lubricant

base oil blending component has a viscosity index between about 130 and about 180.

4, The process of claim 1, wherein the pour point depressing lubricant

base oil blending component boils in the range of about 950°F to about 1 100°F.

5. The process of claim 1, wherein at least 20 weight % of the
isomerization dewaxing effluent is the pour point depressing lubricant base oil

blending component.

6. The process of claim 1, wherein at least 30 weight % of the
isomerization dewaxing effluent is the pour point depressing lubricant base oil

blending component.
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13.  The process of claim 1, wherein the plastics feed further comprises

Fischer-Tropsch derived wax.

14. A pour point depressing lubricant base oil blending component which
is a product of a plastics feed subjected to pyrolysis and catalytic isomerization
dewaxing, the product boiling between about 900°F and about 1100°F and having a
pour point in the range of about -15°C to about 0°C and wherein the plastics feed

comprises polyethylene.

15. A method for improving the lubricating properties of a lubricant base

oil, the method comprising:
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blending with the lubricant base oil a sufficient amount of a pour point
depressing lubricant base oil blending component to provide a lubricant base oil blend
having a reduced pour point,

wherein the pour point depressing lubricant base oil blending component is
recovered from a plastics feed comprising polyethylene that has been pyrolyzed and
catalytically isomerization dewaxed, boils in the range of about 900°F to about

1100°F, and has a pour point in the range of about -15°C to about 0°C.

20. The method of claim 19, wherein the pour point of the lubricant base

oil blend is reduced at least 3°C below the pour point of the lubricant base oil.
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base oil blend is at least 3 numbers higher than the viscosity index of the lubricant

base oil.

26. A method for improving the lubricating properties of a lubricant base
oil, comprising the steps of:

(a) isomerization dewaxing a pyrolyzed plastics feed by contacting at least a
portion of the pyrolyzed plastics feed with an isomerization dewaxing catalyst in a
catalytic isomerization dewaxing zone to provide an isomerization dewaxing effluent
comprising a pour point depressing lubricant base oil blending component, wherein
the pyrolyzed plastics feed originates from a plastics feed comprising polyethylene
that has been pyrolyzed;

(b) recovering the pour point depressing lubricant base oil blending
component boiling in the range of about 900°F to about 1100°F and having a pour
point in the range of about -15°C to about 0°C; and

(c) blending the pour point depressing lubricant base oil blending component
with the lubricant base oil in the proper proportion to produce a lubricant base oil

blend having a lower pour point than the lubricant base oil.
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27.  The method of claim 26, wherein at least 20 weight % of the
isomerization dewaxing effluent is the pour point depressing lubricant base oil

blending component.

28.  The method of claim 26, wherein at least 30 weight % of the
isomerization dewaxing effluent is the pour point depressing lubricant base oil

blending component.

29.  The method of claim 26, wherein the pour point of the lubricant base

oil blend is at least 3°C below the pour point of the lubricant base oil.

30.  The method of claim 26, wherein the pour point of the lubricant base

oil blend is at least 6°C below the pour point of the lubricant base oil.

31.  The method of claim 26, wherein the pour point of the lubricant base

oil blend is at least 9°C below the pour point of the lubricant base oil.

32. The method of claim 26, wherein the lubricant base oil is selected from
the group consisting of a Group II light neutral lubricant base oil, a Group II medium
neutral lubricant base oil, a Group III light neutral lubricant base oil, a Group III

medium neutral lubricant base oil, and mixtures thereof.

33.  The method of claim 26, wherein the blending step (c) produces a

lubricant base oil blend having a higher viscosity index than the lubricant base oil.
34. The method of claim 33, wherein the viscosity index of the lubricant

base oil blend is at least 3 numbers higher than the viscosity index of the lubricant

base oil.
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