WD 2011/ 054909PCT/ EP2010/ 066843 1 FUNCTI ONAL FLU D COWVPCSI TI ON The

present invention relates to a functional fluid conposition for particular
use as a wolwilpmstdong conposition in engines operated uneer/erosiasssesl hi gh
| oad conditions, such as in marine di esel engines and power 5applications.
More particularly the present invention relates to a functional fluid for

use as a marine cylinder oigyNgr MATAING 1A 188 €lorend ITEDN It is to be
noted that, although the present invention has been expl ai ned bel ow whi | st

referring to a 10 functional fluid for particular use as a marine cylinder

oi |, the present fhventd it Sim@intidhteshdfeanyo Vayrifesisiap ABEidNe
cylinder oil; the present invention_can be equally applied to |ubricating

conposi ti on FATRAELE!PBr f8¥ heRr Bpprieat HofRs2S 15MAEPRECRYIRAder oils used in

marine di eselog ggﬂ€§oﬁr§BSHQ?§ﬁéSF9p@§§£é&ubﬁaé¥ Bhghatgugl i gk $bhgss due
to the fact that marine diesel engines are usually run continuously at near

full |oad corengibhena: hAigh enperapuiBe dhaspiesBuiBesfond| BAYSPeri ods of

time.c 20Mar i i Oi r 3 " a vo€ i L ons and
theiﬁ purposggggxé%gg§%3fd%§§@s ?gﬁgeg?%9?¥|%?%e%ﬁ%§§§¥h£9g§ﬁ?%§%r i ner

and piston riagstesftehe Sinctippabrédrsddéan uadenst Aemhrgheoper ati ng
tenperaturescgggﬂgégsgyieinEﬁgrkgéeagggema%hﬁiﬂ%sghe 25cylinder will be
1ng").

subj ected to esive wear nown as "scuf Apart from providing
a strong oil filnibeitsween bhencyédndeat) i atthangh pile opreserys, the marine

Ui nd i ; . . : ; q
St hormal st ABPPPYEbARhEE bELTL bR PR LEC Lol s BB K ERb AR So0d
ant ifoam per fonmanceal WOu201i6054909RPCELEP2046/ 866848a2ine cylihdes an

obj ect of the.ﬁreggnt inven%ion to Erovkdenag ihtggngtlge Run%tio al fluid
conposi tion, °t#’ paPti BEFEF An~AFEBFAZE vE RS A&™EyFFnalr 2871 “F&r il ati on.

5To this endsutheapmaesént cpiéntieenopievibdespackunct tomahtibui dacohposition

conprising: _a naphthenic hrigh t ock _base oil; and a.Fischer-Tropsch
Gorved basecGprity aspifed AN Rk ORa P RRC e PiRkr E  ardi BEREHER: 18R has a
Viscosity 10bntlex &peteedrngnko ASTM D 2270) of above 95. It has been

sur prj si ngl been found according.to the present .invention that a
napl%tghenig )t;rl gh'f’laﬁLB%kCE %8@8?:' gl&s usedpln marine gzeseT engaines

are subject to particularly high levels of stress due to
the fact that marine diesel engines are usually run
continuously at near full load conditions at high
temperatures and pressures for long periods of time.

20 Marine cylinder oils are so-called “total loss”
compoesitions and their purpcose is to provide a strong oil
film between the cylinder liner and piston rings. If the
oil film breaks down under the high operating
temperatures and pressure, the internal walls of the

25 cylinder will be subjected to adhesive wear {(known as
“scuffing”).

Apart from providing a strong oil film between the
cylinder liner and piston rings, the marine cylinder oil
is typically formulated to provide for good oxidation and

30 thermal stability, water demulsibility, corrosion

protection and good antifoam performance.



can be used in functional fluids such as a marine cylinder oil, whilst
obtai ning desirable VI, oxidation 15stability and anti-wear properties.

Al t hough wbeouss4md paraffinic bright stock base oil i npPcylEpaadenceis s has
been suggested in the past, the use o naphthenic bright stock base oils
woul d presently be deened unsuitable in view of the relative weak oil film

and poor oxi dati ofy 20stAbidpfacProperid 6srd et €ofnvdhie oo QxS on
stability properties of a naphthenic_bright stock based cylinder oil has
been exenpl i #1 el FArCHEPEF af PVet BRAMP| Bl UidcrerPaFtBEOD, 1IN I n

this respectpitelsungtedht ot rRSML YmPHDLLShed; 29V0 20P7/ 003623 A

di scloses a cylinder oil fornmulation for use in slow speed diesel engines
conprising: ferpubabieght stock base oil blend conprising a paraffinic base

oi | "apnponent havpageg: ¥i 569side a1, 008 of Lo & crovides 10 25 M2/ sec,

and a mneral derive reS|QUhI and de- 30aspha conponent; (ii) a
par af f i ni ¢ basecbibngonponent corpashbzynpasapfinaivgbase oil conponent; and

(iii) one or_ Fﬁagﬁghé£¥§5b§féﬁ8t§908k0g59&58§£539E8’ over based
detergents, antiwear agents, i ction reducing 35agents, viscosity
i mprovers, vi-sgoBityhehiTkenerk, daefiabd\Virn20181054909PCT/ EP2010/ 066843 3

passi vat ors, 1.d.se S I n d L OX] t

hapnt heni ¢ bkt -8 R bEbEPEe AR FuEEn- B0 8LH EOR Horar 2B05 05083
Theri® are noIpdeki ¢atavrdingt adi BATMr Bgakddhgofheb&dmaphbheni ¢ bri ght stock
base oil as used jn the functional.flui onpositions according to_the
rosent i nventt ont ETYPT CaPT S RABHREHE Y HrFER: et St BESEiER] e ehd

resi dual baspreskstfionenapbhhenee wasdapnthesidubrobhai pedchybaeti agly
processes starti from napht hepi,.c_10m_neral crude feeds (typically,

P T al or udEoTeBts REg hE ATHAR: CTOLaF AeRT SRS ASTRE U B64) val ue of
above 0.5 ngckOHhgear einaphhbeptcoBbdihehowiBs5-ap1KOHE g akedpakahfinic);
no dewaxi ng steﬁ_ﬁakes glace iin the Breﬁaration og Eaﬁh hegic brig?t st ock
basetbi | s 15EEBREFAFY £8% ABTprEparaProReoF+8Sparaf FPHPE ba&eUsFI °fn whi ch
a dewaxi ng spepairgineedpd) ghM Bebak- dekkvedibihghy1sheek base ahks are well
known and described in nore detail in "Lubricant base oil and wax

processi ng", PAGNI PHEYSE§EE] ik, the. Pakhr cEheDERRePE PAPREREHIYOPK1IIDD1994,

| SBN 0-8247- 9236%41,,R2989188w3014Ppekebabhy. nkha-RaRAt NERLE AL ght nSt ock
base oil as used according to the present invention has an initial boiling

poi nt (true BoEWi A§ pBEntcdeEdVEi NHakoCASTRLIDM288%) PePrabsidaisog, .
R0 JOEAB 000 g gl AUy oRONRR4ROC, SabLgeiohe naBntnenic
stability properties of a naphthenic bright stock based
cylinder oil has been exemplified in Comparative Example
4 hereinafter.
In this respect it is noted that recently published
25 WO 2007/003623 Al discloses a cylinder oil formulation
for use in slow speed diesel engines comprising:
{i1) a bright stock base o0ll blend comprising a paraffinic
base oil component having a viscosity at 100°C of from 8
to 25 mm?/sec, and a mineral derived residual and de-
30 asphalted oll component;
(ii) a paraffinic base oil component or a hazy paraffinic
base c¢il component; and
(1i1) one or more additives selected from dispersants,
overbased detergents, antiwear agents, friction reducing

35 agents, viscosity improvers, viscosity thickeners, metal



an aromatic atom c content CA (according to ASTM D 3238) of below 2 w. %
(for a paraffinic base oil this is typically above 2 wt.% . Comrercially
avai | abl eweauriosgsoof napht heni ¢ bri ght 30stock base oi | eCrmrhudescdshdnse
commercially avail able from Ergon PetBol eum Speci alties (Jackson

M ssi ssippi, USA), e.g. under the trade designation "Hyprene V150BS".

Preferably, hes naphbhen co il b sLocki Raseshl s Nasy dapousx RedRts of bel ow
-9C, preferably below -12C 35(according to ASTM 0 5950). WO

2011/ 0549098V EPR01 OO FERaRt denic bright haktock haserefbriad Peed the

napht heni ¢ by, %Séégc e ®hY /Hesepz VA pcosity Index (according to ASTM D
2270) of belo , preferably bel ow 95, nore preferably bel ow 90, even nore

preferably bel owBere are mharar tareulior partd tal sons i padardons Yhyar di ng
the R scher- ry a i u i functjonal fluid
conpégitionsgéﬁgggg?gg %%f?%% %?%ggh?g?%véﬁgi%%.&gggc er-Tropsch derived
base oils aréukooimnah fheidOaempoBytidesternrt@Eigghes - Thepsthseeti ved” is
meant that a,base oil is, i s, der] : t j u f a

i acher - TropSerenr beessTyalErkEne i Echeh R P NP L2830 PRREUSLIE B,
referred to asear&did@&hskdse Lofls dSyobasepbthenBui vablenFirsgheraTr opsch

derived base pojls_ t 15 be conveni ent | S LL.Ln the

f uncti onal f?ﬁ#ﬁ18%ﬁ§%¥ifggﬁ265¥ Pﬁgcﬁ?%%%n¥t$%§g% ig%gﬁrggiﬁggéﬁéé f or
examg e di schosedailncERIO® F£6c9591 vEPcO1668 BdRerND 87124788edWD 00/ 15736,
WO 00/ 14188, . WO, 00/ 14 : 00/ 14183 00/ 79 0/08115, .20WO

99/ 41332, EP"3V6D9 62ég§vt¥%%?gs%%é§aﬂ8 01‘%@%%%\94 VHyBFcF Iy, the

Fi scher - Tr opspbvéeni velgbasgr/gi hrasnuprdhancor dhagbedowhe. pragserdHigvent i on
has a kinematic visc%%lt¥ ?g 100% (accordin% to QSTM g 445& o%hbetmeen 2.0
and 25.0 cSt2TRcEBFAFhY LG { hBOpPBYEBHAEPnvenPi b EReP28FFsther % opsch
derived basepekhbaphefehabkynhpsthekinepRt jEtVE860%i bysat 0108C of at | east
3.0 cSt (according to ASTM D445), preferably at t 4.0 cSt and nore

p | e
prefletably atCPBREETY. 5OcEhe PRePRE&2EVERt °fh8 Ba§@%%FPleoﬁ?§Fn§l blend of

two or nore Qasenokl 8ewhkihg 30Bpefiar hedqbhat Mhgetalabeeontti butiyan of the
base oil to this kinenatic viscositﬁ is as indicated (between 2.0 and 25.0

cSt, etc.). stock baseTpalpua&ei yRal KRora eBApBertréRedcdBr BPRE to t he

present invepki-gn)may “Lhﬁr%égbkiQaseooameaﬂapnbaegkgcééaah%ht stock base
oil and the Fischer-Tropsch derived WO 2011/ 054909PCT/ EP20 0/ 066843 5 base

oi | - additi &FalLiyoc6aaHEATH xVar esMeEC6he PEKKRBr e IBENENEHI HEEEF oil S
and/gj one or oBUr e 1Yt Rekha 70ibbs 6 M, N3k s0bks sknchudechhgui,d petrol eum
oils and solvent-treated or acid-treated m neral lubricating oil of the
Spar af fi ni ¢, naaphbhkedicc bréghi xég@cpababei pild/ AGpHEREnBECPYFeng@hitéhthey be
further refined by hydratinishiag Brogesees1a8dA9L nde PR (true
boiling point according to ASTM D 2887) of above 380°C,
preferably above 400°C, more preferably above 420°C.
25 Also, the naphthenic bright stock base oil preferably has
an aromatic atomic content Cp (according to ASTM D 3238)
of below 2 wt.% (for a paraffinic base oil this is
typically above 2 wt.%).
Commercially available sources of naphthenic bright
30 stock base oils include those commercially available from
Ergon Petroleum Specialties (Jackson, Mississippi, USA),
e.g. under the trade designation “Hyprene V150BS”.
Preferably, the naphthenic bright stock base oil has
a pour point of below -9°C, preferably below ~12°C

35 {according to ASTM D 5H850).



Sui tabl e additional base oils for use in the functional fluid conposition

of the present invention are 10Goup I-IlImneral base oils, Goup IV
pol y- al phaioabefism®9 ( PAOs) and m xt ures thereof. By PCEEPOQ 01066843 Gr oup
[1", "Goup Ill" and "G oup |IV' base #ils in the present invention are

meant lubricating oil base oils according to the definitions of American

15 Petrol eum I nstgd Mg ARl )i d gfrec@m YeHat ldne Iddprantkd\e dhhega AP
categories are defined in APl Publication 1509, 15th Edition, 65 endi x E,

April 2002. stock lsysghet}chat|a Vhereriet Ny ER @2 ar bRRCOF #50E LEh %l%fu n
ol i gomers ('@gwﬁlgﬂ @@i@/@' @hﬁf@f@rg@fﬁ* 1941 Sw @9%@@}@ gibastgppgi d

esters, polyol esters, polyal ene glycols (PAGs), alkyl” naphthalenes and
dewaxed wax yb ¢ sowre? @t e@vezsmh@tpteﬁ@mbbar%hmba 2.0ils sold by the Shell

G oup, under the gggr "ﬁfifg%? ) é%h niently
usedp6 25The tot a?ﬁzérmu?l%fegpl se (%ﬂ_%ér napht ]‘f:@x{é( re[rn@yrght sto{ base
oi |, Fi scherFTsopschTdepivedibasecdi baamdoahyaaddsedonal tase oil s)

'ncorporatedfrlﬁcr,lgﬁn;fnfiufaaé?rfﬂ%gggrbf@ 0sLELORL QL LhecRresent hpvent i on

i s preferabl e ran nor e pr era y in
30t he range DﬁvémbnmﬂO to 98 wt. % and nDst preferably in the range of from

80 1o 96 WC-% based. on te.otal avel by of-the funelional, [l dpe

conposi tion. ove h Function conposrtlon
accarwi ng toathe ByesbetteﬂmehFLenh@asTaop%shodetyvédﬂexs M&ant that

2011/ 054909PCT/ EP2010/ 066843 _6, (a cordigg to ASTM D % % rgggv g :
preferably apoR@®i08TL 5/ Bhrthef Tt Fe pFePerFed? PhATStRePESHPSSi TTon has
a Total Baseah@ﬂb&hefIBBbpMahUﬁréaéserdhnglEOhéSIW%Ep4@89¢65Dﬁ@dbbae@35 and
bel ow 75 ny

fer et ween_45 and K .. The,functi ona
fluid conpostroﬁaﬁc@ ?8. %8??ﬁﬁe§ E8efit ?négﬁgggﬁggﬁg_%ﬁgPﬁ 5]conprlse
one or nore pddetbves Su@haﬁieaﬂiscﬁérdﬁﬂb§scﬁnﬁbrm&aﬂ Bddet byes, that
10( preferably ashl ess) dispersants, detergents extrene- _pressure

addi+3 ves, fF‘PéftP%ncﬁBH?f’iLgPE Ynefaf adatbPvBEsEsOitorPoln inhibitors,

de””'S'f'er5fuﬁBEhonEQaﬁkﬁgén&émpé@&kz@ﬁﬁpatlbhblbYe@@ﬁﬂtinaéﬁtﬁdditive
diluent base oils, etc. 15As the person skilled in_ the art is famliar with

t he above anérﬁtﬁEPsﬁdaﬁtf@ésexﬁﬁééﬁ diecheeeflutthéf Hi désged here in
detail. Specibi g examkes @b §u¢b1addltwwe@oansvdescwobed/&@1@9r exanpl e

Tzrk O hmer Encycl opedi a of Chem cal Tech nolog)i,7 %r Ogdb%&on 20vol une
pages 47¥0598/14187, WO 00/14183, WO 00/1 9, WO /
20 WO 99/41332, EP 1 029 029, WO 01/18156 and WO 01/57166.
Typically, the Fischer-Tropsch derived base oil as
used according to the present invention has a kinematic
viscosity at 100°C (according to ASTM D 445) of between
2.0 and 25.0 cSt. According to the present‘invention the
25 Fischer-Tropsch derived base oil preferably has a
kinematic viscosity at 100°C of at least 3.0 ¢St
(according to ASTM D445), preferably at least 4.0 ¢St and
more preferably at least 7.0 ¢St. In the event the base
0il contains a blend of two or more base oils, it is
30 preferred that the total contribution of the base oil to
this kinematic viscosity is as indicated (between 2.0 and
25.0 cst, etc.).
The functional fluid composition according to the
present invention may - in addition to the naphthenic

35 bright stock base oil and the Fischer-Tropsch derived



The functional fluid conpositions of the present invention may be
conveniently prepared by adm xing the one or nore additives wth the base
oi |l (s). TWe ahoseooenti oned additives are typically pre®emEP2&H006&EA3 anount
in the range of from0.01 to 35.0 w.8% based on the total weight of the
functional fluid conposition, preferably in an anount in the range of from

0.05 to 25. e %1 1m0r s Bf B8l Wy FEm i O A 0:t20:ds Vb £ Yndasethdre t he
total weight of the functional fluid 30conposition. _Preferably, the

functional fORRRE cBHPRDA Y i Dhl ARB P hP1D Phe'Presemt thdivehtd bk conpri ses
lless than 1.9 \.2% of; POl i sobsd Vi e d R roel &8 abd Vad@ssothane 0.5 wt. %

Also it is preferred that the functional fluid 35conpositjon conprises at

| east 20 wt .95t ¢dheohaphtdrehiea t b 2197 D5 4009PCTE EPED 10V 688437 bri ght
stock base oil, ﬁffﬁf&ﬁ%é’@@&h&ﬁ%ﬂt P Wxd8 SPFLe PI e ey by @dnd east 30

wt. % based ‘on 1 he total wei ght e conposition. Further it is preferred
that the | ubtyratvingckonposhe | Ohrcorprisesng@syy thahr ot nwehBHf Sany ot her

additives t 09@%6% %qg(ﬁie%gea&r]g}gmé; Preferably the functional fluid

conposi tion accordi ng e present invention is a marine cylinder oil. In
anot her aspect, theltplelsemtddinvientdorbgroviides kOt hesausien dfhea f uncti onal

fluid conposition, r gy t nt -1 i I i ove
anti -oxi dati b BT bag L] Sb T BT LS SEchl i Re Ts AST B 2o T3) hne
predént invedtownm Isitescindesdl betow wilh, réfenpnteé polyheliping| ow ng
Exanpl es, which_are n 15intended. to lim he scope of the present

i nvention i nog?ng}“’i}\%y.(ﬁ@%ﬁp?ré(g mﬁ%%%a%ng%éﬁg%lgd Conpositions Various
functional fluid pprpasedp ons, foErasge B SAE2050 T ren€ytGnoegr OiTs
(rmeeting the_so-called. SHE J300 Specifi cat{éons as revised.in Janlgﬁr 2009;

SHE stands for°%o%f¢fy 0f “ALtBRGTTVE ERGFREEYS) TR BEMAY i halhited ngi ne
were formul aped. ndabl eilsi adtcatiesgt be prhepectiestionstbe haseioahs 25used.

Table, 2 0 gates, Lhe gempostiion, a0f prenetiiss ofptheyfully foymyatec
conponents argegkVEPIi BatbgdribasgdeOfethretioial Avei ghiblotathen 1500,
ConpOSItlonsiSth Edition, Appendix E, April 2002.
Synthetic oils include hydrocarbon oils such as
olefin oligomers (including polyalphaolefin base oils;

20 PAOs), dibasic acid esters, polyocl esters, poclyalkylene
glycols (PAGs), alkyl naphthalenes and dewaxed waxy
isomerates. Synthetic hydrocarbon base cils sold by the
Shell Group under the designation "Shell XHVI" ({trade
mark) may be conveniently used.

25 The total amount of base oil (i.e. naphthenic bright
stock base oil, Fischer-Tropsch derived base o0il and any
additional base oils) incorporated in the functional
fluld composition of the present invention is preferably
in the range of from 60 to 9%9.9 wt.%, more preferably in

30 the range of from 70 to 98 wt.% and most preferably in
the range of from 80 to 96 wt.%, based on the total
weight of the functional fluid composition.

As mentioned above, the functional fluid composition

according to the present invention has a Viscosity Index



Al'l tested marine cylinder oil conpositions 30contained a conbi nation of a
base oil m xture and an additive package (which additive package was the
same in avbwasse®conpositions). The "Additive packagePCraP2@onpesaes al

per formance package for marine cylinder oils and contained a 35conbi nation
of performance additives including an anti- WO

2011/ 054909PCILEF2OL0) 0G5BS o USA7 AOK ,aifo ol SIS/ S se fufpisi fd er and
an overbased detergent. "Base oil 1" was a naphthenic bright stock
base oil. Ba5®0oil 1 is comercially available frome.g. PetroChina
S5(Karamay, Chi na)pundesy the itd gde mdesignatyan eﬂ@r@ﬁg%s%'j)qn has a  Base
oil 2" was a Fischer-Tropsch derived base oil ("GIL 3") having a kinematic

vi scosity atTaonl RASTVIDEas) oFBlApprakie 3(agtordiestte Ay BSpgonts3th 1

mPs<l) . 10 Y358, COVEN£M 4 cﬁ}efftb'ff{ ! OYa191y Shdi & t o5 the
pr oc-esss descézﬂ;-l:L)ae%O‘ll;rérglI %?gé WO 2004/ 076“111 , thztf't (Latggﬁ nga ofyv\,hi ch i% her eby
i ncor por at eckby Tefry dfeRd/g.- "Base oil 3" was a Fischer-Tropsch derived

hase oi | (7T IR A SRLLS AaRasiisodlo L0 (AT 1apItS) o
("GTL 8") hawrageat kimeomticn viagobityhat AQQD {ASTMDA45)nefe appr ox. 8
CSt, e 808 4R Jaoh,6L L5t o st i actred by
vv'r'ﬂ cdle i s her ébyefacabporatieteby) réfgpencants, deteasg i lexFreawed "Base oi |
oo S OMBLALALY YR ARLe B o DRR% B! I IAner 2l ori g Bace
tpe trade deségoaivarotrdVlicddWsiand I i6B0's, respéetifyvelky, anti-"Base oil
[ NEGB OF i GonBPEN(FEVATS, SR0Fr AEB hiier: oh@ T Ade B8sFEHAEToR " | ndopol
1-1-7".  giThentonposisinns «fc Exanpl es 1-3 and Conparative Exanple 1
ver e oot ained, by I xing, (e, bass ol &, M AN Lhe, 29 1), PRELRs, U 19
the above and other additives, these are not further
discussed here in detail. Specific examples of such
additives are described in for example Kirk-Othmer
Encyclopedia of Chemical Technology, third edition,
20 volume 14, pages 477-526.
The functional fluid compositions of the present
invention may be conveniently prepared by admixing the
one or more additives with the base oil{s).
The above-mentioned additives are typlcally present
25 in an amount in the range of from 0.01 to 35.0 wt.$%,
based on the total weight of the functional fluid
composition, preferably in an amount in the range of from
0.05 to 25.0 wt.%, more preferably from 1.0 to 20.0 wt.%,
based on the total weight of the functiocnal fluid
30 composition.
Preferably, the functional fluid composition
according to the present invention comprises less than
1.0 wt.% of polyisobutylene (PIB), preferably less than
0.5 wt.%. Also it is preferred that the functional fluid

35 composition comprises at least 20 wt.% of the naphthenic
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7
bright stock base oil, preferably at least 25 wt.%, more
preferably at least 30 wt.%, based on the total weight of
the composition. Further it is preferred that the
lubricating composition comprises less than 5.0 wt.% of
5 any other additives than one or more detergents.
Preferably the functional fluid composition
according to the present invention is a marine cylinder
oil. '
In another aspect, the present invention provides
10 the use of a functional fluid composition according to
the present invention in order to improve anti-oxidation
properties (in particular according to ASTM D 2272).
The present invention is described below with
reference to the following Examples, which are not
15 intended to limit the scope of the present invention in
any way.
Examples

Functional Fluid Compositions

Various functional fluid compositions for use as SAE
20 50 marine cylinder oils (meeting the so-called SAE J300
Specifications as revised in January 2009; SAE stands for
Society of Automotive Engineers) in a marine diesel
engine were formulated.
Table 1 indicates the properties for the base oils
25 used. Table 2 indicates the composition and properties of
the fully formulated marine cylinder coil compositions that
were tested; the amounts of the components are given in
wt.%, based on the total weight of the compositions.
All tested marine cylinder c¢il compositions
30 contained a combination of a base oil mixture and an
additive package {which additive package was the same in
all tested compositions).
The “Additive package” was a special performance
package for marine cylinder oils and contained a

35 combination of performance additives including an anti-
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rust agent, a dispersant, a demulsifier and an overbased
detergent.

“Base oil 1” was a naphthenic bright stock base oil.
Base oil 1 is commercially available from e.g. PetroChina

5 (Karamay, China) under the trade designation “Karamay

BS”) .

“Base oil 2” was a Fischer-Tropsch derived base oil
(“GTL 3”) having a kinematic viscosity at 100°C (ASTM
D445) of approx. 3 ¢St (1 ¢St corresponds to 1 mm®s™).

10 GTL 3 may be conveniently manufactured by or similar to
the process described in e.g. WO 2004/07647, the teaching
of which is hereby incorporated by reference.

“Base oil 3" was a Fischer~Tropsch derived base oil
{(“"GTL 4”) having a kinematic viscosity at 100°C (ASTM

15 0445) of approx. 4 cSt.

“Base o0il 4” was a Fischer-Tropsch derived base oil
(“GTL 8”) having a kinematic viscosity at 100°C (ASTM
D445) of approx. 8 cSt.

These GTL 4 and GTL 8 base oils may be conveniently

20 manufactured by or similar to the process described in
e.g. WO 02/070631, the teaching of which is hereby
incorporated by reference.

“Base o0il 5” and “Base oil ©” were commercially
avallable Group I base oils from mineral origin. Base

25 oils 5 and 6 are sold by Shell Base oils (Shell Centre,
London, UK) under the trade designation “HVI 130" and
“HVI 6507, respectively.

“Base oil 77 was a commercially available Polybutene
{PIB) base oil, available from INEOS Oligomers (Lavera,

30 France) under the trade designation “Indopol H-7".

The compositions of Examples 1-3 and Comparative
Examplie 1 were obtained by mixing the base oils with the
additive package using conventional lubricant blending

procedures.
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Base oil [HVI 130] Base oil 6 [HVI 650] Base oil 7 [Indopol H 7] Additive
package TOTAL Kinematic viscosity at 40C1 [cSt] Kinematic viscosity at
100C1 [ cSWD 2811A54909BN val ues [ ng/ KOH g] WO 2011/ 054902PTHPEHA0434H66843
11 Oxidation Stability 1In order to ddgnonstrate the oxidation properties of
t he conpositions according to the present invention, oxidation stability
measur enent soyeser Pek f ordmdch acgording Sto the industry standard RPVOT test
(at 150C) of "ASTMD 22727 Thé heasured values (in mn) are indjcated in
Tabl e 3 bel ow. Wkt Pei¢Brpamnonsitprrrthe erekdmistoater eprr ey of

properties ofntheoh060Poshti QBS.A8EREUEATLEE bhEsPRESERtehPYEAL i ON, wear
measurements were performed according™to the industry standard 4-ball wear
test of |P-288idatieadseabkyityi measepempntsspesd: Pa500rrp aceapdizgC) .
The neasured S¢ ' r gi t - - 5@y 1 pdi dpin
Iotab o 3 be]:éé@?ﬁ?agﬁéﬁgéw PL855Q" BbPart PebP- 230 #5856 | BT £31RYD

2272. The measured values (in min) are indicated in

Table 3 below.

Wear Performance

In order to demonstrate the wear properties of the
10 compositions according to the present invention, wear
measurements were performed according to the industry
standafd 4-ball wear test of IP-239-4 (load 60 kg; time:
60 min; speed: 1500 rpm; temp: 75°C). The measured wear
scars (in mm) according to IP-239-4 are indicated in
15 Table 3 below,

Table 3

Example | Example | Example Comp . Comp . Comp. Comp.
1 2 3 Ex. 1 Ex. 2 Ex. 3 Ex. 4

Wear 0.30 0.32 0.35 0.33 0.35 0.38 0.40
{ mm |
RPVOT 72 72.5 73 57 58.5 54 69
at

150°C
[min]

Discussion

As can be learned from Tables 1-3, it has been
surprisingly found according to the present invention
that it is possible to formulate a marine cylinder oil

20 using a naphthenic bright stock base oil having a
suitable VI (i.e. above 95) and kinematic viscosity.

Further, as can be seen from Table 3, the
compositions according to the present invention even
outperformed a marine cylinder oil based on normal

25 mineral derived base cils (Comparative Examples 1-2 which

contained the same additive package as the formulation of



Exanple 1 Exanple 2 Exanple 3 Conp. Ex.1 Conp. Ex.2 Conp. Ex.3 Conp. Ex.4
Wear [nm 0.30 0.32 0.35 0.33 0.35 0.38 0.40 RPVOT at 150C [min] 72 72.5 73
57 58.5 5%0 2011/054909 PCT/EP2010/066843

12

Examples 1~3) in terms of oxidation stability, whilst
achieving a desirable anti-wear performance.
Further, the Examples according to the present

invention also cutperformed a marine cylinder oil based

5 on naphthenic bright stock base o0il only {(Comparative
Example 4 which contained the same additive package as
the formulation of Examples 1-3, but no Fischer-Tropsch
derived base o0il} in terms of oxidation stability and
anti~wear performance. Furthermore, Comparative Example 4

10 did not have the desired VI wvalue of above 95L.



69 Discussion As can be |earned from Tables 1-3, it has been
surprisingly found according to the present invention that it is possible
to fornulwoeorn/osspne cylinder oil 20usi ng a napht heni c PomiEphe1096638k base
oil having a suitable VI (i.e. above B5) and kinematic viscosity. Further,
as can be seen from Table 3, the conpositions according to the present

i nvention even outperfornmed a marine cylinder oil based on normal 25m neral
derived base oils (Conparative Exaqgl s, 1- i ch contained the sane
additive package as the fornulatio A 1/ 054909PCT/ EP2010/ 066843 12
Exanmples 1-3) in terns of oxidation stability, whilst achieving a desirable
anti-wear performance. Further, the Exaqyles,according 1o the present

i nvention al %o od%p%ﬁ??ﬁ%ﬁﬁﬁ%iﬁ%ﬁ%qmF?Wﬁ TilerC1bi FOHASEYBHN napht heni ¢

bright stock-basgaghtnhenly KEosparatbye Exaapbeird4 uhich contained the sanme
addi tive package _as the fornul ation of Exanples_1-3, but no Fischer-Tropsch
derived base ol FipahebrhEopFchxiant Yo B2aBi Pity and anti-wear

per  or mance. , FurL her pRe eru£OAPaK A1 | ¥eu EXamBhE.d; 10d) dyagtahayechbe: desi red
VI val ue of above 95. WD 2011/ 054909PCT/ EP2010/ 066843 13 CL AIMS 1. A

functii onal flodexcéapesrdion EonpPTiiHg22/8) naphehehrcobri ght stock base
oi l; and af?lSChﬁﬁﬁJE£6§§f #er1 yedoRasS€i Pldn according STl fidhe,

functi onal uid conposition has a Vi'scosity 5lndex (according to ASTM D
2270) of aboveegsin2tFancebpbhaenitubdicbhpaspekohagaecotdi hgste eParm 1,

brof or abl y bRPRU ToC T ackarth ng Lo hGTIF D550, 105, Fukarroral "fi ard
conposi ti on &age¥rdi hg56b-claim 1 or

10 3. Functional fluid composition accorxrding to claim 1 or
2, wherein the naphthenic bright stock base oil has a
Viscosity Index (according to ASTM D 2270} of belilow 927,
preferably below 95, more preferably below 90, even more
preferably below 85.

15 4, Functional fluid compositicn accerding to any of
claims 1 to 3, wherein the Fischer-Tropsch derived base
0il has a kinematic viscosity at 100°C of above 7.0 cSt.
5. Functional fluid composition according to any of
claims 1 to 4, having a Viscosity Index of above 100.

20 6. Functional fluid composition according to any of
claims 1 to 5, having a Total Base Number (TBN) wvalue
(according to ASTM D 4739) of above 35 and below 75 mg
KOH/g, preferably between 45 and 70 mg KOH/g.

7. Functional fluid composition according to any of

25 claims 1 to 6, comprising less than 1.0 wt.% of

polyisobutylene (PIB), preferably less than 0.5 wt.%.
8. Functional fluid composition according to any of
claims 1 to 7, comprising at least 20 wt.% of the
naphthenic bright stock base o0ll, preferably at least 25

30 wt.%, more preferably at least 30 wt.%, based on the

total weight of the composition.



2, wherein the naphthenic bright stock base oil has a Viscosity | ndex
(according to ASTM D 2270) of below 97, preferably bel ow 95, nore

pr ef er ablwoheliwsu®9, even nore preferably bel ow 85. 154 PEwmpboionads4s | ui d
conposition according to any of claing 1 to 3, wherein the Fischer-Tropsch
derived base oil has a kinematic viscosity at 100C of above 7.0 cSt.

5. Functional of | ui ghic0PResd 1 1 N2 BE COFEb Sl ¢ DoranVe @ r &1 3 NBo lad@ & having a
Vi scosity I ndex, of above 100, 206. Functional fluid conposition according to
any of claingtai1d 5, “Rati nglac TotArr Bas e“XUhBeRT (9BN) val ue (according to
ASTM D 4739)19f abave,85: anehdbel oy 175 1o KQho $1 €f & abd yo hetveen, 45 and
70 ng KOH g. 7. Functional fluid conposition according to any of 25cl ai ns
1 to 6, conpPi¥ifgeleSscindms1loton 200 b PBRGT sbButPPERES (PBYT preferably
lless g han 0. 9xWiafb on8prbypetionalifl pide conpesi Lbopragsgrding to any of
clainms 1 to 7, conprising at |east 20 wt.% of the naphthenic bright stock
base oil, prefB¥ably2aE)}teast 25 30wt .% nore preferably at |east 30 wt.%
based on the total weight of the conmposition. WO

2011/ 054909PCT/ EP2010/ 066843 14 9. Functional fluid conposition according
to any of clains 1 to 8 being a marine cylinder oil. 10. Use of a
functional fluid conposition according to any one of clains 1 to 9, in
order to inprove anti-oxidation properties (in particular according to ASTM
D 2272).



