WO 2004/ 081157 PCT/ EP2004/ 050231 LUBRI CANT

COVPCSI TI ON BASED ON FI SCHER- TROPSCH DERI VED BASE O LS
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| ubri cant conposition conprising a Fischer-Tropsch

derived base oils and one or nore additives. The

invention is especially directed to a 5 |ubricant

conmposition according to the so-called SAE J300

cl assification. Background of invention Such |ubricant

conpositions are also referred to as SAE xWy

conpositions. SAE stands for Society of 10 Autonotive

Engi neers in the USA. The "x" nunber in such a

designation is associated with a maxi mum viscosity
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nmeasured typically by a cold cranking sinulator

(VdCCS) under high shear. The second nunber "y" is

associated 15 with a kinematic viscosity requirenent

at 100 CMWI ow. WO 2004/ 081157

PCT/ EP20 ine Gl Viscosity G ade

Speci fi cati oTr?e(J‘*SEﬂ'tj%’Dei AHEHRPT EfPelREifpRE composition
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M n. MxX.ciMdrica®idd (x) 6200 at 60000 at 3.8 -35 C -40

C5 W660&c@§roQ%0991§Jen§lo§ -30 C -35 C 10 w7000 at

60000 at J'Such {Sbrlcan‘?{':ucomposa.tn\./(\)/nzoagg a go QQ}%QQedan

SAE xW-y compositions. SAE stands for Society of

10 Automotive Engineers in the USA. The “x” number in such a
designation is associated with a maximum viscosity
requirement at low temperature for that composition as
measured typically by a cold cranking simulator (VACCS)
under high shear. The second number “y” is associated

15 with a kinematic viscosity rgquirement at 100 °C as

indicated below:



-20 C -25 C 20 W9500 at 60000 at 5.6 -15 C -20 C 25
W 13000 at 60000 at 9.3 -10 C-15 C 20 (y) 5.6 <9.3
wWQ2@®44081157 30 9.3 <12.5 2.9 min 40 12.5 <16. 3 2POI/EP204/050231
oW 40, 5W40, 10W30 grades 40 12.5 <16.3 3.7 mn
15W 40, 20W40, 25W40, 40 grades 50 16.3 <21.9 3.7
mn 60 21.9 <26.1 3.7 mn A lubricant conposition
conprising a Fischer-Tropsch derived base oils and
one or nore additives is for WO 2004/ 081157
PCT/ EP2004/ 06231 3 exanpl e described in
WO A- 0157166. This publication discloses a |ubricant
conposition of OM20 and of the OWA40 type consisting

of a Fischer-Tropsch derived base oil. The pour
poi nts of the Fischer- Tropsch derived base 5 oils wer e
respecti\ 668 C (OW O_C (QW20)
(OW40) . R0 o XB?“Y T SO PO AOr Pi ween
brackets|are the TlidrresEat tyde acEbrureyetturSAE J300
cl assifi ¢ation). AviHcsaidéemt age whenVbdendiieg t he hj gh
tier |ubnpaant gccsl0 of [MrRRe OWpndwyfie afrmdcSClosSed || N
WO- A- 0157366 i §vidradit Fiisehery ThoRsoly devisvedcbase
oi | s are|requined.whi ch bave |a.cgptain|low pour
poi nt. Base oilis having such | w.gour poi nts may be
obt ai ned by fon _exanpl a severe catalytic dewaxing
process as dis ['Ssed i A=t A 157168 Al M50
0 W (x)]| 6200 at 60000 at |[3.8
~35 °C -40 °C
5 W 6600 at 60000 at |3.8
-30 °C -35 °C
10 W 7000 at 60000 at [4.1
-25 °C -30 °C
15 W 7000 at 60000 at |5.6
-20 °C -25 °C
20 W 9500 at 60000 at | 5.6
-15 °C -20 °C
25 W 13000 at | 60000 at |9.3
-10 °C -15 °C
20 ({y) 5.6 <9.3 (2.6 min
30 9.3 <12.5|2.9 min
40 12.5 [<16.3}2.9 min 0OW-40,
5W-40,
10W-30 grades
40 12.5 |<16.3|3.7 min
15w-40,
20w-40,
25W-40,
40 grades
50 16.3 |<21.9|3.7 min
60 21.9 |<26.1]3.7 min

A lubricant composition comprising a Fischer-Tropsch

derived base oils and one or more additives is for



15 di sadvantage of such a process is that the | ower

the target pour point of the base oils the |ower the
WO e@kastis? such base oils will be. US-A-610309BCT/EP2004/050231

descri bes a 5W30 passenger car notor oil formulation

conprising a Fischer-Tropsch derived base 20 oil. The

Fi scher-Tropsch derived basg oil was obtai ned by

sol vent dewaxing a partly isomerised Fischer-Tropsch

wax. The base oil had a pour point of -18 C.

US- A- 6475960 describes in Exanple 2 a 15W40

passenger car notor oil fornulation conprising a

Fi scher- 25 Tropsch derived base oil. The

Fi scher-Tropsch derived base oil was obtained by

sol vent dewaxing a partly isonerised Fischer-Tropsch
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oi | is obfaimhedoby rsiokyentthddiastienrapsgardetiped base

i soBer i segl1s Fies€ hetpeduiogscheewax (owkhi)s fpar td yow-20),

i soner i sedseWax (dussd)he s SMDEWKY Raffsi nat ewas) prepar ed

by Shel | I 7 P 050231
4ySdneBhdMg§ elgﬁ b@é{éée@s 9 %ngéb%?f‘!%g;gg%%%u%qgg’{ nt of

about - 188 PBEE’ c,&a%sé%%gﬁl 280“ bes a process

prepare a ba%é“ﬁdf’a“t?greo?‘ﬁeé BEEPY TSOH t‘seédl‘mlcamts

Fi S€her - Teopat AV waXYPRRE G5 lrefdett Berir O Sa% Swax jat

r af f i nat erisbyernBanshoferdefabasagpisairee tomkyedr gfifh hate.
The dewaxi Rgr{ar0Cespowopidt beagobMettavdry swatlah yohe
dewaxi ng. poihes pOUbe ROEALe Dby tthe cRAaGE: Qi deveuidalBec
reduced bxewagmgr&o@esgoalgrdle@w;gd deplessantsaddi tive. It

i's known that endin 0 r RGe
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usi n S
catal yti cA11" detlaked” v O R ﬁté’reaas%,our ce base oi %Qi £
this is offy Wér?llin‘”é]ﬁa?‘? ng formul ations wi t h a
so-cal |l ed DeP%ﬁg@ﬁ?O”IC}‘FH‘F%P?FoF oY) PPaeNess &3t retit's
consi st entiMEbdrulmidrStam@aiming a Fischer-Tropsch derived base
20 oil. The Fischer-Tropsch derived base oil was obtained by

solvent dewaxing a partly isomerised Fischer-Tropsch wax.
The base oil had a pour point of -18 °C.
US-A-6475960 describes in Example 2 a 15W-40
passenger car motor oil formulation comprising a Fischer-
25 Tropsch derived base oil. The Fischer-Tropsch derived
base oil was obtained by solvent dewaxing a partly
isomerised Fischer-Tropsch wax. The base oil had a pour
point of -19 °C.
Showa Shell Sekiyu K.K. have sold since many years
30 a 5W-30 motor oil comprising a Fischer~Tropsch derived
base oil. The Fischer-Tropsch derived XHVI type base oil
is obtained by solvent dewaxing a partly isomerised
Fischer-Tropsch wax. This partly isomerised waz is the

SMDS Waxy Raffinate as prepared by Shell MDS Malaysia



tier finished lubricants, such as a G~ 3 type 15
formul ati on. DI packages in the context of the present
WO pooe8ilodn conprise of a carrier fluid an antiP@EEP2004/050231
additive, an overbased detergent, an anti-oxi dant and
a detergent inhibitor. For package treats nuch above
this level it has been found difficult to neet the
cold 20 cranki ng requirements because of the conbi ned

base oil and package | ow tenperature thickening
effects. If one wishes to extend performance |evels to
package treats consistent with top-tier performnce,
the severely hydrocracked m neral source base oils
are less 25 suited to obtain a OMxx notor oil.
Typically "mainstreani PCMO (Passenger Car Mt or
Qls) forgilati ain_abouyt 10 wto of a Dl
package, gHfl‘pl%emQI{J}]"renxéi Qm“peﬁifwb ?l%rhrar‘ﬁlaa??%rf)s"“&toﬁf ain
about 12 Y of® °t-he DI package and "top tier" PCMO
formul ati onsEEcHAIEI48 ele30ridds 4 rotdds andbrhbgher vafe $ihe
DI packageonlapotdet sdweriabd at senstabopdct Qe ti@p Nnot or
oi | 5 conpfdrsidg Hbhe &ngma@ﬁ(ﬁg@egebﬁ ﬁ@a@g o\ﬁ’fﬁegg{llné sgﬁ:?d

in such Mx9%‘§h%aé%nerh‘é" Jeuaglxg'pséé LY HE8 8 2 oqu/nta' ha

olefinty ype g evere Catalytical
ata lC

dewaxed Fischer- %axn]nrgo Theﬁ’oaerp"mtdo bHEeBr | ll\ﬁﬁuld
2004/ 0811%7*" ﬁéﬁ%@@%ﬁ&ﬁ%o%i POENAIrESEAVaAt HgE cof It he
use of selfelwv) teat Alspeiy 2 devxedcobaske coi be jaghiehedt

t héy are wedesby & eswerdelhedtorrsgkeprBCessbsias ly

expl ai neddeaboMenindhe wseeOfaspaliy- ahphms o efiliynshehs

| ess attr@ebiMey begauseonf vithal so-coiplikalgch5 process
of pr eparﬁﬁqa&@o@n%hwnﬁ 6Qsts cfggstg%@mh naihfea

starting gl.pha olefins. t] are mg;ré:l ally used d for
t hi process are prepare hydr enati‘on of

parlaffl ns Ormlﬁtaﬁ?oﬁe(?l pﬁcﬁagﬁ‘? §8hté‘F PPEPECH PERETTH. It
i s thus migRtiAbrEmPatser Actiperies %PJé’p%}? énid-tRge ol
sui t abl e FEittigehirglvveGatddetetprent. i brigyoridanisamta a
nore dir ettteardt spplter. Mydmweprocessitnguaf aBove this
Fi scher - Treepsch naB%eéd S&InH.difficult to meet the cold-
20 cranking requirements because of the combined base oil
and package low temperature thickening effects.

If one wishes to extend performance levels to
package treats consistent with top~tier performance, the
severely hydrocracked mineral source base oils are less

25 suited to obtain a OW-xx motor oil.

Typically “mainstream” PCMO (Passenger Car Motor
0ils) formulations contain about 10 wt% of a DI package,
“premium tier” PCMO formulations contain about 12 wt$% of
the DI package and “top tier” PCMO formulations comprise

30 of 15 wt% and higher of the DI package.

In order to obtain such a top-tier motor oil
comprising the high package treat which is used in such
products one will typically use a poly-alpha olefin type
of base o0il or a severely catalytically dewaxed Fischer-

35 Tropsch derived base oil.



The object of the present invention is to provide a
hi gh tier lubricant conposition, which does not

WO e@uiosas7 Fi scher - Tropsch base oil as prepar edP@ER2004/050231
severe 15 catal ytic dewaxi ng process. Sunmmary of the
invention. This object is achieved with the foll ow ng
| ubricant conposition. A | ubricant conposition having
a dynamc viscosity (VdCCS) at -35 C of bel ow 6200 cP
as neasured 20 according to ASTM D 5293 and a min
rotary visconeter (MRV) test value at -40 C of bel ow
60, 000 cP as neasured according to ASTM D 4684,
conprising a Fischer-Tropsch derived base oil having
a pour point from-151to -31 C, a pour point
depressant additive and 15 wt% or greater of 25 a
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conposi t |%ﬁ°%ﬁ?%ﬁs ceéhﬁS‘F?eésabPﬁe 1 Fie O o xolveeirhe enent s
Wi th a Figehes-Fr bppsciitdetivwagchmsecfotiei 8Gomiichedoes
not Shave mucdrsact pwppettonpoidtighs tdvtt hrer Gkin@de, Prd Or
art pUb| i Gatiian.algheokiEscheke E&@pﬁmrgﬁﬁiyggedbﬁ%e oi |
has a POLUhlp(%J'chtess Qhe BQép@I:edf By%hy;llrr’ogtegatlg};otgpag-at}?lns
upper i refe our points are

pp rgbq:afné 19 E’ Jc%%l %\g?vqt)reg.? o.?.h IQ is thus much

measur ed accor n%ve e Kinematl

vi scosi tyat BF647 68157 ﬁéﬁbéﬁzfﬁef/ 6%231
6 pfef er aBF¥ “@F%af”elr %t AfS P15 @%te &acBre SHwPét er abl y
bet ween 3wSr@ersgs@gtol KifhehetTeorefiseosityelat 100 Cis
as det er m nethepi ASTM DredddesenEhinvenisonsistty pmdax { V)
is pref etighltyegneat €mnt tdagds120n, MRIR Lot ably re
greater tMammed-w3fscn A8 Whi Wk Ihefaypi 63ld Yerbe | €ss than

16Qs Wi sc(g@lafyxlc Lodex,d S..asdeterm ned by ASTM D 2270.
The Noack, vol atility accor ding to ASTM D 5800) is

pref erabl % The | ubricant
formul ati on géﬁ.ﬁ%?? aichf.eérggtw:ngl 516%Follow1ng lubricant

composition. A lubrlcant composition having a dynamic
viscosity (VdCCS) at -35 °C of below 6200 cP as measured
20 according to ASTM D 5293 and a mini rotary viscometer
(MRV) test value at -40 °C of below 60,000 cP as measured
according to ASTM D 4684, comprising a Fischer-Tropsch
derived base oil having a pour point from -15 to -31 °C,
a pour point depressant additive and 15 wt% or greater of
25 a Detergent Inhibitor (DI) additive package.
Detailed description of the invention

Applicants found that it is possible to prepare a
high-tier lubricant composition which complies to the OW-
xX requirements with a Fischer-Tropsch derived base oil

30 which does not have such a low pour point as in the cited
prior art publication.

The Fischer-Tropsch derived base oil has a pour point
of point from —-15 to -31 °C. The upper limit is
preferably -20 °C. Pour points are measured according to

35 ASTM D 97. The kinematic viscosity at 100 °C is



10 point depressant additive. Preferably the anmount of
additive used is sufficient to provide the resulting
wO aiprfogEast conposition the desired | ow t enper apC¥/BP2004/050231
properties of the conposition according to the
i nvention. Applicants found a surprisingly high
effect of the pour 15 point gdepressant additives in
conmbination with the Fischer-Tropsch derived base oi
allowing the use of a base oil having a pour point in
the clainmed range. Suitable pour point depressant
additives nodify the wax crystal norphol ogy such as
to reduce interlocking of 20 the wax crystals with
consequent viscosity increase or gellation. Preferably
as the pour point depressant al kyl ated napht hal ene

and phenoliG. ol yner ol (ghacryl at es,
mal eat e/ f%rfg? at%!éyggrp%ﬁ/ﬁgap éej'gfésrtsangrr%ore PSRF T Ywhi ch

pol ymet hatryTat &° & St HacFyrrattes Vivnoayty 25100 °C is
pyrrol i doffe ‘B GpBiyier B & 4iSnyhe aéeteatte indbunubate

co- pol yneretereglpoefaser ehn Roefrerablefeatbl) @astted chanmt %
of Ssuch @a?.amtdi i vigligpused. vPnedsetabl yonet sd¥prE t han
0.3 wt % ofnasuch ancaddishivey hsnusedso The Ldibri cant
conposi ti @ikl preternabl C rise.qne or

nor e addi {ei\?\%}et}algy IQf qg%%%l%ﬁn%gs%??)bgg%r?%r?ﬁ%é afore
nment i oned - éﬂGG. Exanpl es of additive types

whi ch may fof'th PRFte8F SDHEL oM 6TPETGR r 825y iPsRWsi ty
nmodi’f i er sEotAT SPRTeE Tt s2ddtéter BreRtsble ki eppunt of
pr essur e/ Wt Hiearsedddi Wif fiessnt divt proxidatitesyespbung poi nt
35 depr esbani®nt emdositfiberss deamed Sof E@p8ratGHY r 0Si ON
WO 2004/ 08ba&# i 8CH EE’QQQ‘HOQ&@Q:SlCCO?diinBh‘job{ﬂeofnsrentﬁ.&s.t
i nh! bl tOrlﬁaplﬂ'ﬁtﬂ::ss_kéunaiangurggjgiiltgjl\j%gh etffé.c_gtcifoﬁle pour
rTDCiI5f! ers Qi%%gﬁjelsgan%xa%gﬂli§e% .']9‘1f C !“-L:nhatadnd!/ai Ihvﬁ% . are
descri bed_in fo exa | e Ki.rk-Q hner f,—:?}c ctl opedi a of
Cheni cal Ellégherfoﬁ?af/c, n?ﬁ%%‘fea R88f OoF ﬁ‘,ll‘iyb’i‘%g%e 1% °%3pages
477-526. BiFt%4hI R 1e® &Rth PwWBRA " dd8i TLriedi=e g zi nc
di al kyl di t Hit6pHe sEHareint Sispreapiny 1detides petisarthe | s
an ashl| eswx crystal morphology such as to reduce interlocking of
20 the wax crystals with consequent viscosity increase or
gellation. Preferably as the pour point depressant
alkylated naphthalene and phenolic polymers,
polymethacrylates, maleate/fumarate copolymer esters are
used of which polymethacrylate, a methacrylate - vinyl
25 pyrrolidone copolymer or a vinyl acetate - fumarate co-
polymer are preferred. Preferably at least 0.1 wt$% of
such an additive is used. Preferably not more than
0.3 wt% of such an additive is used.
The lubricant composition will preferably also
30 comprise one or more additives as for example described
in the afore menticned WO-A-0157166. Examples of additive
types which may form part of the composition are
viscosity modifiers, dispersants, detergents, extreme
pressure/antiwear additives, antioxidants, pour point

35 depressants, emulsifiers, demulsifiers, corrosion



di spersant, for exanple pol ybutyl ene succinimde

pol yam nes or Manni c base type dispersants. Suitably
wo b@4A81168et ergent is an over-based netal |l i ¢ deP@r/grwn4/050231

for exanple the phosphonate, sulfonate, phenol ate or

salicylate types as described in the above referred to

General Textbook. Suitably 4 he antioxidant is a

hi ndered phenolic or am nic conpound, for exanple

al kyl ated or 15 styrenated di phenyl ani nes or iono

derived hindered phenols. Exanples of suitable

antifoam ng agents are pol ydi net hyl sil oxanes and

pol yet hyl ene glycol ethers and esters. The invention

is directed to top tier PCMO 20 fornul ati ons having a

Detergent Inhibitor (D) package treat of 15 wt % and

hi gher . Swtabl t he upper. content of DI ackage
will be 2.6 W% TﬁéStDllBgaJC ors nec:Lsta:LnJ.ntg ad% Fsp

ref err ed fEétas" "PELEGF nﬁﬁ%céfﬁaﬁ}f?&@]é’ a‘ifemtcarﬁ?@ftd

avai | abl er¢ repsavpgdyin 28 vemdby §lréin%hP%Fprt°aF4°yeﬁa\fé t he
f ol | oW nghedrpDFEtHneIrgy Dilsipersiann addivne Vid, bet ween 40

ands 50 Wi es Det-erqgent additive between 15 and 20 wt %
Diluent O E;g%a\ﬂ@ﬁtahel-gn@n&assced\ﬁt%iie Aptd zi’iﬁaﬁla@mi tive

bet 8,. 9 3 t,
et veen & ongeieelibd st ﬁé’“*f%ifl@ﬁ%%‘é@??era%%%%ﬁe

bet ween I lipeiﬁf% %I exf“&f’lf H’e " package the

Exanpl es ReEYPEnegdes HiRpee biﬁfck%@e%ls%\erﬁ?r%éosgluf “hodis i er
addpti ve debsrabet pr egerverppsedaretaitdtfetoPe et \Wen 0 and
20 wt % angasplpoie gosubn35, deprregsarbemsdatestri be
above. WRa22084408145ed PEELERRE04 B6H2Bdve Bfdtred to

Fi sche_r - TJeQQ)%QhTeQi@JOioMe@ulﬁakSl® el rﬁﬂf}é{lbﬁxtpi'sepaﬂﬁﬁred
accordin %Qoﬁ@%rpa(n%%&%o@é disckased aipqkan exanpl e

%lA- _7582 j_/g%xa i%l:ﬁ@x&r@éﬂge?s ow_}gl?% Je%gved\/@'nggﬂe§736

VO A- 00148°78°S S48 GHOBITES D 555 %eé‘ts are
EP- A- 1029@:29d1nn9@yA5361158156nd polyethylene glycol ethers and

esters.
The invention is directed to top tier PCMO
20 formulations having a Detergent Inhibitor (DI) package
treat of 15 wt$ and higher. Suitably the upper content of
the DI package will be 20 wt%.
The DI Package or sometimes also referred to as
Performance Package are commercially available from many
25 vendors and typically have the following composition:
Dispersant additive between 40 and 50 wt%,
Detergent additive between 15 and 20 wt%,
Diluent 0il between 10 and 50 wt%,
Anti wear additive between 8 and 12 wt#%,
30 Ashless detergent additive between 5 and 15 wt% and
Friction modifier additive between 1-2 wt%.
Next to the above package the Examples of DI additive
packages a viscosity modifier additive may be present in
an amount of between 0 and 20 wt% and a pour point

35 depressant as describe above.



and WO A-0157166. Preferably base oils are used which
have been obtained in a catalytic pour point reducing
w@e@aem®sds7 The Fischer-Tropsch derived feed thBEtT/EB2004/050231
subjected to the 10 catal ytic pour point reducing step
may be obtained from every known Fi scher-Tropsch
synthesis process. Preferalldy a fraction of the
Fi scher-Tropsch synthesis product boiling
substantially above 370 C is used as dewaxer feed.
Preferably part or all of the Fischer-Tropsch 15
synthesis product is first subjected to a
hydr ocracki ng/ hydroi sonerisation step. In this step
mddle distillates are obtained. The residue as
obtained as the bottom distillative product after
such a hydrocracking ste refera used as
feed to sai 5190% VT Tmpsgh E{H%éedbg?s% N3 n(’iﬁﬁ/gﬁ) ng Process.
Exanpl es 26f°7&tiehtp ¥'bec8§q§% °S &P e ld%lfé‘f“i pedeF frample
WO A- 020?@@81?69\?\0 BE026PP8E2 Foatrd 2 WER - AVQ 2070827 .
Exanpl es wof-acatoatpgi @otr-edtdhnt W-artel4168. exan{lielhe
catal yti odevaosing or-a+SorWeWarirAg2PIoc esse11sihe 25
cat al yti gnPp@ura-pod7nts.r educi ng processes conpri se all

processes whergl il NaL0e; fr e3enca QficAntat aleyst and
hydr ogen Lpen <93.n a QalltgiytOf Lhe cg,%?%:egdclln%E)?oclé%ﬁSO{he

fraction 1 's reduced lcg ?28

dewaxi ng ' tHFATYSRE" :freél ﬁ%tfé?%géaﬁeosuiu d&TSr Y8t L
cofPri si rfgrAYBE RBF RGP areVrEes GRFD PEi %’ﬁé’r“le? Grem
conbi nat iegerywkitdnn Fisenet dirodsal ismgrhas ivyrhoerfe n g pepaably
functi on,a stschicasett e FEcoupTMbidn smetiasss phMpluecul ar
Si eves, aRdLiRBrRbsdahtiablyandvatses medisaised per &vwsize
zeol it es’fegcﬁvgre%gg\y@y @a&()@ﬂ a1l at Qkxthi.\.gchapjTL:&pIsyh to
requce the pour, Bosdn& of fm,% sb)gf?e%tg’étglal ﬁ&@&gmgg/

f t i
PE:ST';: ELBS@E?%%%%153§¥O€O% f:é’g)riclhlg Isteé’f mld bei :Ls:lt ?lates

i nt er medi%&e PpOPEd s e resz’“%‘tﬁ Pt égtaﬁ%ﬁ?eas “Bo %tta’i‘ anet er
of bet weelis0.135-ignd o8t BATer TGP trabE FAPEF nfdfarey
por e sizecezewketabdy are mDEEENIY e2id catalytic pour

20 point reducing process. Examples of such processes

are described in WO-A~02070631, WO-A-02070629 and
WO-A-02070627.
Examples of catalytic treatments are for example the

catalytic dewaxing or iso-dewaxing processes. The

25 catalytic pour point reducing processes comprise all
processes wherein in the presence of a catalyst and
hydrogen the pour point of the base oil precursor
fraction is reduced as specified above. Suitable dewaxing
catalysts are heterogeneous catalysts comprising a

30 molecular sieve and optionally in combination with a
metal having a hydrogenation function, such as the
Group VITI metals. Molecular sieves, and more suitably
intermediate pore size zeolites, have shown a good
catalytic ability to reduce the pour peoint of the base

35 0il precursor fraction under catalytic dewaxing



ZSM'5, ZSM 12, ZSM 22, ZSM 23, SSZ-32, ZSM 35 and

ZSM 48. 5 Another preferred group of nolecul ar sieves
w@e@40857 si | i ca- al um naphosphat e (SAPO nat er PEI/BPN4/050231

whi ch SAPO-11 is nost preferred as for exanple

described in US A-4859311. ZSM5 may optionally be

used inits HZSM5 formingthe absence of any G oup

VIIl metal. The other 10 nol ecul ar sieves are
preferably used in conbination with an added G oup
VIIl metal. Suitable Goup VIII netals are nickel,

cobalt, platinumand palladium Exanples of possible
conbi nations are Pt/ZSM 35, Ni/ZSM5, Pt/ZSM 23,

Pd/ ZSM 23, Pt/ ZSM 48 and Pt/ SAPO 11. Further details
and 15 exanpl es of suitable nolecular sieves and

VO A 07 I83TE rhe A eyl FEAPLESERET Lhed 1T

US- A- 5252527 %] Ba"etﬁpﬂr%%ﬂ@%ﬁé Abet‘“’%?"e? Péaﬁnél %8 dmof
dewaxi ng SBhttaBJr%/éTfser‘E‘?&hﬁrel Rge 7079 ﬁf%ﬁ?ﬁéd?r&t BriEslet e
cryst al | iZ6¥%9. ZSMdes cSMbEd Bhcide SERd2. &SHOW aadi Mt4p-

r ef ¥ act omyotoxt deeir ndegronmice moddcutdyi eheves aressential |y
free of aluhnavasapiesplakdaer@dhaMesri et Liicntdio-11
surface qf dbe alanidosi kicataozealdtg.crystallites
has been gn@uéag%ﬁ b%/sﬁ%'%?%%{ gallp a]lsgmosc' i G@te 25

ZGO|Ite %r t'a Ih a%ssentg Snur Trou VI%% e?al e the
treat ment. Pre?erre deatm é)t n 15 &adt ment="TE by

conf act i Mg SeH B EelEmeEs 8 fefff?él%luﬁﬂ’efn ?fﬂ’lfal’féorzébﬂhl te
W th an aguirsees CsoP Ut bmewfl - Suftahby 659uPi AT ectdbtaras
descri beditkelf grbdxamphrentgSay BABFLYY. SrarBDsAc0029511.
30 Exanplpessidie sbhvhadl ensdewaxi/ngi-eat ad/pst-s, as/z5M-23,
descri bedq/ahoye aresshd bearbendiant. deal wd.nat ed

Pt /@SM S, exh 1!e§3 %f SQ%BQe ﬁ@l@c&%f@' éi@%é%aén%ddeﬁgé %§M 23,
silica boun I um nat e £2 bound

Pt.
and deal um tfoné arI?’t 3‘%6 d%SC {DE%S he: ~§h<§e éri bed
o e St o St i S e Sboa, oo 1bo
PCT/ EP2004/0802813- 10 Catal ytic dewaxi ng conditions
are known i @ piedexyet class of dewaxing catalysts comprise
20 intermediate zeolite crystallites as described above and

a low acidity refractory oxide binder material which is
essentially free of alumina as described above, wherein
the surface of the aluminosilicate zeolite crystallites
has been modified by subjecting the aluminosilicate

25 zeolite crystallites to a surface dealumination
treatment. A preferred dealumination treatment is by
contacting an extrudate of the binder and the zeolite
with an aqueous solution of a fluorosilicate salt as
described in for example US-A-5157191 or WO-A-0029511.

30 Examples of suitable dewaxing catalysts as described
above are silica bound and dealuminated Pt/ZSM-5, silica
bound and dealuminated Pt/ZSM-23, silica bound and
dealuminated Pt/ZSM-12, silica bound and dealuminated
Pt/ZSM~22, as for example described in WO-A-~0029511 and

35 EP-B~832171.



and typically involve operating tenperatures in the
range of from 200 to 500 C, suitably from 250 to 400
W@2004/08dsDgen pressures in the range of from 1BCT/BPR0H050231
bar, 5 preferably from40 to 70 bar, weight hourly
space velocities (WHSV) in the range of fromO0.1 to
10 kg of oil per litre of qgatal yst per hour
(kg/l/hr), suitably from0.2 to 5 kg/l/hr, nore
suitably fromO0.5 to 3 kg/l/hr and hydrogen to oi
ratios in the range of 10 from 100 to 2,000 litres of
hydrogen per litre of oil. By varying the tenperature
bet ween 275, suitably between 315 and 375 C at
bet ween 40-70 bars, in the catalytic dewaxing step it
IS possible to prepare base oils having the desired
?ggr dg\%lagltf] ! n%}?’cl?Idgwaxxglggcodnld;Lt]ignngJ(:)ep{]kt ggeenglfl uent of
fract|on@“hgﬁugﬂFYdﬂVV”?PP?FtFEnBW%ﬂHtmﬁFéPé?ﬁbF?g%y
means of °|ifs P10t 6P° “SperiGAEIY| §For 50 domSion&ti on with
an initi aldrbdeasivengrst ep.thAfrbmre sfefrald of 20hese | ower
boisl i ng seapEUBDEdSridher base W) whame mguiiRespa2d) desi red
pour poi mlo@ﬂqeyi (FE0$ 1 Y nB¥n RE oF $0IrAb ed o 1@9&3i@fna| ly
af ter fug;i 6Ly gitsrgléfl ahhQR: EX 3R @ﬁg/lﬂés' guiscagéy

nmot or ol 5[}1] %: I?%h\l[\lﬁg‘nfere{/%lg&j ) D m£5 SI e starting

fromiso-¥istous’ ngl. e base

oil iso- 9|“§éjcfl9§(a\7ﬂlf@fﬁge‘l 6° it dab’i"érftﬂ‘sth,& *3R9b3Se oil
asl%r epafed 9% & WP e FolidgesepypeRedhs °bf+!-
sever el yBhydrooe aokitagrearidre attakst P¢al byitaddwaxi ng B
A base oObdtwagn prepat et fo ambatwkenapdlo sodr ge by neans
of sever ghyuihydroceackisng ands gatabyd itSQaHagérQ&M@(i ng
30 C.. A §ingh&:hasee qgélr@dspmre;%@dnbx 1SEV 6 eldy

Ezal yt ic gevn\ﬁ%(he gffg @ o[%a! lcyewgﬁgg%qzz}?:etgwer boiling

Flscher Tropsc rocess as

descri bed®t a?&%ﬁbfrm%fmﬁ ﬁbeﬁéﬁﬁng%ﬁ lﬁ?%e ‘dewaxi ng
sever ity PRf&TaR3Yj WsteEE £b AP AE Y WHEBOUr Yhoi nt of
-30 C foro®3ntther gpechf feidizd Stas8ingystgpadéter\iproval
2004/ 08125 AnPETA&R2 004Y 105 (2@ bunds the base oil having the
20 desired pour point and viscosity may be isolated,
optionally after further distillation.
Examples
Various 0W-xx motor oil formulations were tried to be
made starting from isc-viscous blends (at Vk100°C) or
25 single base oil iso-viscous (Vk100°C) to said blends
A. A base o0il as prepared from a mineral source by means
of severely hydrocracking and catalytically dewaxing
B. A base o0il as prepared from a mineral source by means
of severely hydrocracking and catalytically dewaxing
30 C. A single base cil as prepared by severely catalytic
dewaxing of a partly isomerised Fischer-Tropsch wax
in accordance with the process as described in

Example 1 of WO-A-02070629. The dewaxing severity was
adjusted to arrive at the pour point of -30 °C for

35 the specified viscosity grade.



11 The above base oils were conbined with a standard
addi ti ve package, type passenger car notor oil, a pour
w@oioansdepr essant and a viscosity nodi fier, typPeI/EP2004/050231
hydr ogenat ed i soprene star polymer. 5 The results are
in Table 1. In this table the following units are
nmentioned. The Kinematic Wiscosity at 100 C (VK 100
C) is determ ned by ASTM D 445, the viscosity |Index as
determ ned by ASTM D 2270, the VDCCS @-35 C (P)
stands for dynam c viscosity 10 at -35 degrees
Centigrade and is neasured according to ASTM D 5293,
the MRV cP at -40 C stands for mni rotary visconeter
test and is nmeasured according to ASTM D 4684, the
pour point is according to ASTM D 97, and the Noack

volatility | s determned b STM D. 5800.
2004/ 081157 "BCTTEPI604/ o e Stﬁr\‘rfﬂéd) r\o
)n Nc  OJUHE) PBHCCHPRPENCME- TPty O T H 1
| 0 H O HPNntHePfepsany and@ gfsogyity-mofiffey, D U) H co
H co tdhidrppenpled Bodrengatyy pviet-o HCD Hm H O
5 The results are in Table 1. In this table the
following units are mentioned. The Kinematic
viscosity at 100 °C (VK 100 °C) is determined by ASTM
D 445, the Viscosity Index as determined by ASTM D 2270,
the VDCCS @ -35 °C (P) stands for dynamic viscosity
10 at -35 degrees Centigrade and is measured according to
ASTM D 5293, the MRV cP at -40 °C stands for mini rotary
viscometer test and is measured according to ASTM D 4684,
the pour point is according to ASTM D 97, and the Noack
volatility is as determined by ASTM D 5800.



o
e
o
ST 5. O
~—~ ~ N
Z &0 h HdOW
~ ~—~
\./UmAl_dr_Ov O
— AR I
¢U N —— o
Nl.lr)_ )4
H rﬁ/._u )a b
—_ < —
—_ D ~O o O = i~
.I-.m 1 _H 1 5
- _2Z2<xZ2 —~ O-d
D —~ —— N
OMOOH.IOM(\r %
- - 1H_4UQ wM
e | - e
H a_ H_ rHo
- 0 o
OO — ~ —~ - © N
o < 0 0O > I oo
N) — ] m
o Yo -~04+ ., T
T y NI A
o < v 1 = N
« L. O 1 — Ol
— —~ ot 2
@) — < —. .—.O
T o 1 ©O T - o
I o — - O O«
c_SDI <~ —~ 1 N
— —— — ..
Ao ._—d . —~
o } > ——HddANO
— T 1 O ) Lo
~O - X ~ [eNe]
1O AT At O —
oS So_o o«
prd ~ O« © O
mw >1aOOU14%
N
c EF O W_Ow —
g§<t_._0O n4ﬁ
O ~.a I ., —~—~ —
—0OeIl  —OSYHOAHO

0v01lc

6088¢

LT9EY

00009
ueyy ssoT

ao 200F— 28 A¥H

o€

-M0 sTeoTsAyd pusTg

¢°61

2°61

SATATPPE
TSTITPOR

A3TSODSTA

S1°0

S1°0

S1°0

SATIATPPE
auessaxdsp

utTod Inog

ST

ST

a1

sbesord

SATITPPY Id

§9°469

§9°89

59°49

2amM TTO osed

uo

TaTsodwod TTQ IOJORW

(0

8T~

8T~

jutod Inod

62T

el

07T

XOpUT

- A3tsoosTa

9LT ¥

9LT"¥

9LT"¥

D0 00T 2®
A3Tsoosta

250 oTjRWAUTY

D TTO =sed

() T7O °osed

¥ TTO =sed

suoTaeoTIToads

0E~-MO

3TUn STTO oseq

T o1qed




comMrl clc) rt IDU )nr ) IDM MLn co cli

Ga) "Il 41 Q Q )n Q Q Nam~ m a0 LnP {)
w@2094/08i1157 N -P -HU O O UNO CNO .1i O RO/EP2004/050231

2004/ 081157 PCT/ EP2004/ 050231 14 We further found

that when a OM30 fornulation is made using a sol vent

dewaxed Fi scher-Tropsch basg oil and a top-tier

additive treat of 15 wt% it was not possible to neet

the OW 30 specifications because the MRV test

59.38
11.13

75.64
11.55

Less than 62 | 78.36
Between 9.3- {11.53

12.5

P
cSt

-35

viscosity at

vd CCS at
100 °C

Kinematic
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5 showed a yield stress and therefore the test was not
passed. Exanple 2 In Table 2 the bl ending properties
wobtobasaspils D, E, F and G are conpared. 10 BCT/APvageso231
oil as prepared froma mneral source by neans of
severely hydrocracking and catalytically dewaxing E
A base oil as prepared fronya m neral source by neans
of severely hydrocracking and catal ytically dewaxing
F. A single base oil as prepared by severely catalytic
15 dewaxi ng of a partly isonerised Fischer-Tropsch wax
i n accordance with the process as described in Exanple
1 of WD A-02070629. The dewaxi ng severity was
adjusted to arrive at the pour point of -45 C for the
specified viscosity grade 20 G As Base O G but

havi ng a pour Q |l e shows that with
a the m nera E }nrbfouna that when ﬁ%% 0 orxl;ulatloélhlsbase

oil it @adﬁo‘éséP%laesollYﬁenﬁedét”aWVFSGCh% pTéefi’SF’i‘ d"éf"r 8i's 2% t h
a | ower Ditcrdder pddtpackage ofridatt® ©f va0nsit DessThes i s
however notes tigpou-Berspéctinzk e drrca2d ths Miefdesed

el sewher endved bhyis1@pples € abd @Rere 2034 L8 1kb hot
PCT/EPZOQQ@QﬁOZBl 15 HOON U NcomNroCNV M
toH ,fa_ vy HI I) H(DN C-10 Q MIDU NID

ample
U) N N E Eabge thhe gf%ndlngFLééégitg%s of base oils D, &, F

and G are compared.

10 D. A base o0il as prepared from a mineral source by means

of severely hydrocracking and catalytically dewaxing
E. A base oil as prepared from a mineral source by means

of severely hydrocracking and catalytically dewaxing
F. A single base oil as prepared by severely catalytic

15 dewaxing of a partly isomerised Fischer-Tropsch wax
in accordance with the process as described in
Example 1 of WO-A-02070629. The dewaxing severity was
adjusted to arrive at the pour point of -45 °C for
the specified viscosity grade.

20 G. As Base 0il G but having a pour point of -43 °C.
Table 2 shows that with a the mineral oil based and a
Fischer-Tropsch base oil it is possible to meet O0W-30
specifications with a lower DI additive package treat
of 10 wt%. This is however not a top tier formulation

25 as defined elsewhere in this application.
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coUoOo44 UO OU>wu-) CO ord A m--4 -r1
OO0 91 r HZ W 2004/081157 PCT/ EP2004/ 050231 17
waaismesadsshoes that it is not possible to bl enPCT/EP2004/050231
mai nstream OW30 forrmulation with mneral oil derived
base oils. Table 2 also shows that top tier OM30
formul ati ons can be bl endgg usi ng severely
catal ytically dewaxed Fischer- 5 Tropsch base oils.
Exanpl e 3 The bl endi ng properties of Base G| C was
conpared w th Fischer-Tropsch base oils which were
obt ai ned by neans of sol vent dewaxing. These sol vent
dewaxed base 10 oils are Base Gl I-1 and Base oil 1I.
To the base oils only 0.15 w % of the pour point
depressant additive of Exanple 1 was added. The

results h?W t%%tvsqgl hlg ca t%ls%%a gl Iﬁ{ devvaxetd base
oil Cnme requirenent s, oE1 57> e
PCT/ Epzo%%sf@?‘s‘liatlf% TE mEpeTY ofh AP gTeUfE e 4) H
N H-C qule|2 e}ip shows that top tier OW-30 formulatlons can
be blended using severely catalytically dewaxed Fischer-
5 Tropsch base oils.
Example 3
The blending properties of Base 0il C was compared
with Fischer-Tropsch base oils which were obtained by
means of solvent dewaxing. These solvent dewaxed base
10 oils are Base Oil H and Base o0il I. To the base oils
only 0.15 wt% of the pour point depressant additive of
Example 1 was added.
The results show that only the‘catalytically dewaxed

base o0il C met the MRV requirements.
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-1-)0, Uo (tl H4) 4-) r-4 4-3 4-3 0 Hrl 4-) 4J

-,-10ri 4-) -r1 RS(1) 4) I-1 a) 4-3J ri 4-1 -ri -H
w@200iostisf d) Ou) '> -rl (D> O (a U U W-0 BCT/@P1004/450231
(A-,-1 U -ri -ri 4 EO0O0 (1) '"Oc0O04) 4 04-1

.Uro 4 a) OU~44 (1) cC.XSI F4 -ri U-ri -r1l
U 0OU OcoCU U UOLy 'OU -0-0> rori HO
ri OU roHro0Oa Ti -- 0"00.i rox>H24) a4 Q
c) wz) ro5 ro W 2004/081157 PCT/ EP2004/ 050231 19 C
LAI MS 1. A lubricant conposition having a dynam c
viscosity at -35 C of bel ow 6200 cP as neasured
according to ASTM D 5293 and a mni rotary visconeter
test value at -40 C of bel ow 60,000 cP as neasured
according to 5 ASTM D 4684, conprising a
Fi scher-Tropsch derived base oil having a pour point
from-15 to -31 C and which base o0il has been
obt ai ned by neans of a catalytic dewaxing step, a
pour poi nt depressant add%%§¥eigg% 15 wt % or greater
of a Detergent Inhibition itive package. 10 2.
Lubricant according to claim1, wherein the content
of a pour- pdiPrigaPr e¥eaAR I s YAl Y I HATI0°Fit % 3.
Lubr i cantt aéeoF difngplro 6810arine nepeteirprorfiies ctont ent
of the pawmt poRel ageprmessantaraddsdonyeriesbebiveen 0. 1
and 0.3 wt %0 °c of below 60,000 cP as measured according to
5 ASTM D 4684, comprising a Fischer-Tropsch derived base

0il having a pour point from =15 to =31 °C and which base

01l has been obtained by means of a catalytic dewaxing

step, a pour point depressant additive and 15 wt% or

greater of a Detergent Inhibition (DI) additive package.

10 2. Lubricant according to claim 1, wherein the content

of a pour point depressant is greater than 0.1 wt%.

3. Lubricant according to claim 2, wherein the content

of the pour point depressant additive is between 0.1

‘and 0.3 wt%.



