19 OCT 2005 LUBRI CATI NG O L COMPOsI TI ON COVPRI SI NG AN ADDI Tl VE

COMVBI NATI ON OF A CARBOXYLI C ACI D AND AN AM NE AS ANTI RUST AGENT Srhel 2008
present invention relates to. “a” ‘l'ubricating oil = conposition Which- has
excel l-ent anti-rust properties in severe operating- environments in whi ch
water or seawater is admxed, and which al so exhibits excellent
propertiés Sin ternms of . both the lubricating properties and anti-

COrrosi on properti o agents

CoL oStion PR S5y 210 a4 JRSLRELG afhbppHsfpacent
rusting when- mglmr@emtpercmmmmcm ;g:em\amlmamumugmggents
are 10 stron%§ﬁ¥adsorbed on the nmetal surface to forma rust proof .film
on. the netal % hus preventing direct contact between the metal . -
and water fromoccurring and t her eby |nh|b|t|ng the formation of rust.
On the ot her- hand, .the, wear surfaces of u ne t- 20, 25 ‘are, bein '
subjected to ever Mote BRRATE CORERT T oMs ﬁgﬂé t?e%u+%b +°?Et?%a§éb‘
runni ng speedsonptayieasad Widads rand dnes EREES - antpffhet epf.cyp&\btc@s haxe
ari'sen-in recent tines, and scorching of the wear surfaces S l'keLZ to:
occur as a-reSHYSTS BT Drodk FOWT THERHES ub? i Eat FhgdFFT $F | RFawater
Confsequent ljy :Lextarc@crmmhop,r le&gilr\n&uaﬂdldly@sexmtbﬁ@s r@acr:]éu\emh ph@?@ﬁtaes
surface :and maintain the_ | ubric erties.at the, wear sur are
Rddeq i 18 suit 41 & S Ao tE SHD (R | T CaRh 1R 07T STt LR RS USBEE Chdor -
such ‘sevére Gadidsions pibpandere s qmr\&a@rﬁu§ttﬁké§lgo@fmé@€1ﬁ\@ﬁf/

surfaces. EPR-A-0744456 describes a |l ubricant which conprijses feéet
one oil of Iubrlcaﬁﬂﬁj\ﬁgﬂﬁxﬁq Thd: qéﬁ%ﬂ t?eﬁ“%ﬁl?%E%Tgoﬂels to

oi | - sol ubl e nptrdeddtea N ankT ACH A0S Brdf ﬁ@s@ﬁn@%)@é&@t\ﬁéﬂéf‘%r

anti-wear. and/or. extreme -a Co F. corrosion test-activity of " at. |east
“one. oi | sol ubISEFAa" flr%é‘dl‘}ﬁ"{)e%ge@zbcﬁﬁ%?ﬁlﬂg ot v@é‘é?ta?]‘ii?%?s are
10 strongly ad=orbed on the metal surrace to form a ruat—

_.proof fllm ‘on. the metal =urface,.thus preventlng dlrect
.contact between tne.metal and water from orcurrlng ana
-thereby 1nh1b1t1ng the formatlon of rust
. C Oon the other hand, the wear surraces of equlpment
fié" "are belng subjected to ever more severe condltlons as a
.reault of 1ncrea=ed runnlng speeds, 1ncreased loads and
.1ncreases 1n erflcrencv Wthh have - arisen’in recent
..tlmes, and scorchlng of ‘the wear surfaces is llkely to
. N ioccur as a resth of the breakdown of the lubrlcatlng cil
20 7 film. -
R Consequenrly, exfreme pressure. additives, which
react w1th the metal surface and malntaln the lubrlcatlng”
properties at ‘the wear surfac are added in cultable )
.amounta to the lubrlcatlng Dlls which are used under such
25 severs conditions in order to prevent sticking of the
wear surfaces.
- EP- A—O744456 describes a lubrlcart which comprises
‘at least one oil of lubricating viscosity and at least

'(ayvat“least‘one oil-soluble metal-frée sulphur= —



agent; (c) at least one oil-soluble pressure agent having not nore than
65, phosphorus- and extrene pressure (b) organic carboxylic ﬁgggl @gd'
(d) at |east one oil-soluble or gani.c. ami-né2 - US-'A-5152908 di scl ;

gear |ubricant conprising a -major amount of an-oil of lubricating
viscosity andcantEimdhArmiit-wef ram natjdidt iase: raek gges wdi £ a<§e1¢*@nfm¢§:e@l
of (a) a treated zinc dlthlophosphate,ljb .an qyerbased c rboxy %?

which is prefér &5RPBer st e85 1P8) &t AKyam hé adt (9= % hcﬁ”bh isEy

ol efin. V\DAaQO/lbbk%Z dﬂies©|1QS%®l®bhl£3ﬁ*I£G:®U|—rﬂ}:E£H |pk€d&ﬁiﬂ§ﬁdé-0rtazﬂ?@ﬁp“ si ng
(1) 100 parts b ht of a hase. oil for a “pbrlcatlng oil; (Il) as an
anti - wear ageﬁﬂ ro@i “CEOP OIS, @?q%¥?ﬁi[iQQSPItﬁﬁR&ﬁTﬁuPQﬁS%Pre

phosphorspt hj 0Rake tas (@8SGri hed stherel rbll—%'&filﬁ’;@e fomrd Olcatody Orpart
"by wei ght of an amine salt of a phosphorus - conpound whi ch phosphor us

conpound s a§céésc@ﬁ§edd)tﬁéréﬁﬁStamﬂﬁmoHH|%°#qhﬁﬁ(PqﬁﬁﬁkFJ§mkﬁﬁts by
wei ght of a dithi pghgsphgbeas deseniched tah%re%'ImlLﬁ:JIlllaaIfbs (:Q)Iﬁﬁ&sfs:.ng a

preventing agent, fromO0.01:to 1.0 part
pol yal kyl enepBBy &% daogpitardednbpide st Mé n%dvf%ﬁdﬂ(%fll@healﬁbl%/am ne .

as described phgpei AnodRd CB) 28 a%l@&l%‘?@é' 'o%c@@ég% Ravidig 4 Q{Bn\f%if’%é@ of

carbomr atons. EP- A-0434464 descri bes | ubri cant conposition
conpri és (a)-{aa @eﬁé?aﬁﬁéezaﬁﬁldw@@ﬁQEhQ3R%$Q%urﬁin@nzﬂﬂﬁQbiﬁﬁd

cont ai ni ng’ SUEQQBBx @gQgrnggﬁphgr?§e ?g¥%ﬁy H%ra%%ﬁfosééY‘édﬁh'b'tor in

the formof an am no succinate er o
'RlOOO(CR3R4)CRE@MR@RiP@C@RQ i) wai shlRhurdsed RQEdhéleach aIkyI of 1'to

30 carbon at ons, R4 a r I to 4 .
8 R4 o%?ﬁl'f%z B%s%a%*ée@y% ‘1 l%rat%vlg’ky:] of

carbon at ons, R6 an -atons; or are. each rogen to 30
carbon an acybmgpéapl@erpv&nrﬁﬁewga(§étdﬁ@t@@rﬁﬁ éndWE;gKszﬁGShmse

unsatunated cashorkli g achdspbeuno! 8530 G3u90RALAT,ALydAASI e of O

and R7 belng an acyl group “i's known at the conpoundi’ng” of
" an anti-rust (agers) kwp@d@soﬁhéoré@cpﬁ@ﬁsbébMEéﬂlﬂﬁeCﬁ%ﬁal ‘surface and

an extreme prﬁﬁégbﬁoaQQEEBXQtétaEhé@eéﬁlbed therein, and (b) from 0.01
to.1.0 -part by weight of an amine salt or a phosphorus
e _compound whlch phosphorus compound is as descrlbed
20 ~ ‘therein, and/or (ii) from 0.05 fo 10 parts- by weight of a
' dithiophosphate as described thérein, (III) as a rust
1preﬁenting agent, from O. 01 to 1.0 part by weight of a
polyalkylene polyamlda obtained by reacting (a) a
polyalkylene polyamine as described thEIEln, and (b) a-
.25 carboxyllc acid hav1ng from 4 to 30 carbon atoms-.
EP-A-0434464 describes a lubricant composition which
‘l‘comprlses (a) a metal-free anti-wear or load c,arry:mg
additive containing- sulphur and/or phosphorus, and (b) a
corrxosion inhibitor in the form of éﬁ.amino succinate
‘30 . ester of formula R700C (CR3R4)CRs (NRgR7)COOR, in. which Rp
and Ry are each alkyl of 1 to 30 carbon atoms, R3, Rg and
Rg are each hydrogen or alkyl of 1 to 4 carbon afoms, and
Rg and Ry are each'hydrogenl alkyl of 1 to 30 carbon

atoms, or an acyl group derived from a saturated or



surface and that the effect of the extrene' pressure WO 02/09273 e@ﬁ 19
OCT 2005 PCT/ EP02165066 It is therefore desirable to provide as 8 1009
| ubricati ng oi’l - conpasi tions whi ch cont at itno. netal - and.  whi‘ch, “fromt he
Vi ewpoi nt s of the | ubri cation perf:ormance and the anti-rust perfor mance

of the |ubricaihsigr @idte® FRinG: 1 exeeldent @xt£E8MBOPELSBUREaPBREDN gence
even under’ severe | ubrication conditions and at the sanme tinme have

excel | ent antil9ast Proper thesind tRhaiehow HeehC¥hr pEPYPRgl y di scover ed
that' the amount of antr J ust e can, [ |y L ed_by 10
conbi ni ng specific %‘i’ 1% ries g 9%1 ‘ﬁ\g BT | -rlggstgag E Xdlg% %ﬁ fhe-

result that trzeqtr:edm:st oengerrt t:rh@@:késetmpr@ssmenpbeteeaanthecmesem by

t he anti:rust Lg% t canc? ressed to a m g\vev%qg The Bresent

i nvent i oh provi'ges® & 14D a&‘at‘? g Or'F pﬁ%‘%%’r:&)os?ctijr h g FRENE4% i nor
amount of an asldtid e 2mdithaatiton ehipet sa:frgthie)eatzemeopyéseuaer d- based-
or carboxylic %%3% ester- baseﬁléaantr - rust ,éa é é f st -one type .
of amne sel ect 6 By 3 HE TS FF ot ¢ ?ﬁ)‘rl Fng ¥AF2the al kyl .
am nes which can be represented by general forml a (1) (RI-) nNH3 -n
(1) wherein Rl represents a saturated or unsaturated al kyl - group which
has from 12 to 30 carbon atons; and n is an 25 integer of value 1 or 2;
and (‘B) the . N-al kyl pol yal kyl enedi ani nes whi ch can be represent ed by
general for mul a (2), R2NH(CHZ) mM\NH2 (2) . wherein R2 represents a saturated
or unsaturated al'kyl 30 group whi ch has from'12 to 30 carbon atons, and m
isan .integer of value from2 to 5; and-a major anpunt of a Iubrrcating
0i'l base oil. WD 02/092735 1 9- OCT 2005 PCT/-EP02105066 - '3 By "ngj or

“amount™ in. the' present’ invention.-is nmeant -at |east 50 wt. wrth respect
~to the-total weight -of the lubricating oil corrposr tion.



Sai d conposition generally conprises from0.001 to 5 0.5 part {)y rﬁi @Et
of the c&g&&s@ 17§ aci d- based or carboxylic acid ester-based an -0_ g
agent; a H°0. 001 to 0.2 part by weight of the at | eaStTEREAPE of
am ne, per 100 parts by weight of |ubricating oil base oil. . 10
Preferably, said conposition conprises from0.001 to 0.05 part by weight
of the carboxylic acid-based or carboxylic acid ester-based anti-rust

agent, per 100 parts by weight of lubricating oil base oil. Mre
preferably, said conpésit€i BREEBAPFT sRS ¥1Bth D . 0PIV H05stgesart by

wei ght of said ariritdeingddenl, cBApodO0 PR thih iGN el khdbai catd Ng
oil base oil. Preferably,. said conposition conprises from0.001 to 0.05
part by wei ght dfiche ZEorebBE BRI Drofamitfe, I erC3 60 pRFE Eopyance
wei ght of | ubri cald RgeOkhthases0i per 2 ddh e fdff they lenhadiavany eiif he
present invention,, th,e‘l.ubr;ﬁati ng oil conposition conprises, as .an.. . .
extreme pressur@iZHarti §8°ca 193t d ’Eqﬁ%é@n%ﬁ‘ﬁﬁeplpc?ﬁ "EEE 8VSWhi ch

can be representedely sgeaeeal uboi sat or{ HonGFR(CRRIIREGH? EHEeREH 0O Ot ofs3)
25 wherein R3 represents a béancheg al kyl 'O%ro which has. from3 to 9
carbon atons, anth'RaSFS§SALRTEr BGeh BHTMERORE rBlup sel ected from anong
the linear chain or htahebhedowabkyh graiissiwtygligh disawevared thko dhear bon

atons. Said extrene pressure.additive aof f | a ( i S refer abl
present in an armount in-the fange o?g?n?corﬁé)%.r%d%nt ?Eo.ggeﬁggypﬁﬁéﬂ%?gh%%
mor e pref @Pabl y dampim@ng0spetof Oc 021ipdramine speiighit thzeant@0 rpartagénts,

neiont of L ubriaabi agcoflobasecoll (HD0R92TI0 L0 Cl-2000

PCT/ EP02105066 In a still further odi ment of the present Invention,
t he | ubri cati ng RgiessuarppstPonaeaprawResl s the sebieamstpressrean be

addi tive, a trianyReasphegot hi,eal s Wi-&Y can be represented by general :
formula (4) ; S=P(OPh-RS)3 (4) wherein Ph represents a phenyl group, and

R7 is a hydrogen at BRFOPT&SPRRedFVEHaIG T BrdFehEd LaTRHCa§EBEpCL i ch

has from isto 9 %F‘é@ﬂt@bﬁ”&or_ﬁ&igi@ta[ QL dY es®ite addistd weaeftifer mul a
(4) is 10 preferably present in an amount in the range of from0.05 to 5

parts by wei ght ,CHErE2hiePeFaBPY1$1¥M 0.05 to O. S part by weight, per
100 parts by weig@ght  af chtbbkgat tngcid-based or carboxylic acid ester-

based anti-rust agent;
(ii) at least one type of amine selected from among the
20 group comprising (A) the alkyl amines which can be

represented by general formula (1),
(RI)pNH3 5 ~ (1)

wherein Rl represents a saturated or unsaturated alkyl

group which has from 12 to 30 carbon atoms, and n is an
25 integer of value 1 or 2; and (B) the

N-alkylpolyalkylenediamines which can be represented by

general formula (2),
R2NH(CHy) pNHy (2)

wherein R? represents a saturated or unsaturated alkyl
30 group which has from 12 to 30 carbon atoms, and m is an
integer of value from 2 to 5; and a major amount of a

lubricating oil base oil.



oil base oil. In another enbodi ment of the present invention, tQ? 1152005
| ubri cat '\08 %g %)rrposi tion conprises, as an extrene pressure dqct

an acidic phoszh e ester which can be represented by genEFg %qsﬁma
(5), O=P(OR6)3-r(OH)r :(5) wherein R6 is a linear chain or branched al kyl
group 20 which has from3 to 13 carbon atong,_and r is an integer of
value 1 or 2. Said extreme pressure additive of formla (5) is
preferably present in an amount in the.range of from.. 01 art by

wei ght, nore preferai¥y TPafF02BTUEL" 0l PR S RF \ﬁéﬁvﬁlﬁtloﬁeﬁslﬁ a?)‘érts
by wei ght of | ubat catdstgsoowk .basewoth. rdéieettubyd adtd ngtaill wednpessbLti on

of the present |i,nv i_.Qn_nma onal | ri se one or nore of
conpounds of for'ti :‘eﬁb :%)Catt&}["(gSE % 0892?%3 n%r‘essure 30 additives. The
| ubricating oil base Siild Epepowhttbnt fenetalyy catnmg sed fCr@lfﬁpOSbDiLOtloOf

the pr esen% |nved1tg on _i.s. VWO 02/ 9927§5 111%9 0.CT 2005 PC]I;/ EP 2/ 0506 i

constituted i s not splf'ﬁ’]tegy f”(e)’*g 8 u‘faarrbcf C’atalc&ﬁi vided t hat

it conprises petcatimupliasedidi bsaad/—base@yarmtue{mtsmﬁgemtar Iacmd— based oil .

Lubricating oil basg Qi a k 0Si LY. 6RO
mP/s (40C), pr e#) era IQ'y gfaf EQQSBYob%g%@ém% Ec}t %l(q’:) Sle?r% rmst g%’%fééfabl y
of from8 to 220nimeR/ Pef40Cy; partothy wed phuroic dntbaritcating o lobasérom 0
tol w. % and preferably of fromO to 0.3 wt. % a total nitrogen

content (wt. ppnm) of fromO to 100 ppm 10 and preferably of fromO to 30
ppm and &R aniline Faiederablys r 67l BOPPBPATUE Ot P EESaBbrPTof - § P bnva 00

to 125C,  are prefe) mrer Fhewpebhel sgambased-dibniialbddig-ohkebase 0' I's
mhlch can be used.in the present invention nmay be, for exanple

i Vi dual. sol verATHERIEIS5 400 SBF PE. DRYRH GHEATIF FEFFedPBESA081 15 or
hi ghl y hydr ogenai=aet samg Gré&@h&doba$ﬂbrﬂd:itsln@roﬂ] >ﬁalsree$>1cmf sMeheoOi | s.
H ghly hydrogenat egf % se oils.are | ubrlrcatel n bﬁ}gg gi I@
which have a vi®&ct sﬁrﬁaf P’nd@?l fcglf‘p?ﬁéﬁoﬁﬁ”ﬁfﬁ (,Sal Irfmf Pomn’20t94% %
155) obt aitAed wigdrta s are_latgwaxw\heahdha_sti_}eemt car@picedpamdl_sol pents by
Slg- \gﬁt){;ﬁghgz t he J&"%H{ato?r ',léi)r?Xat_}ngng:[i zi noL t(ple1 .I i near chain paraffi ns
Preferably, .said composition comprises from 0.001
to 0.05 part by weight- of the at least one type of amine,
per 100 parts by&weight of lubricating oil base oil.
20 In a further embodiment of the present invention,
the lubricating oil composition comprises, as an extreme
pressure additive, a P-dithiophosphorylpropionic acid

which can be represented by general formula (3);

S=P (0-R3) 55CH,CH (R4) COOH (3)

25 wherein R3 represents a branched alkyl group which has
from 3 to 8 carbon atoms, and R% is a hydrogen atom or a
group selected from among the linear chain or branched
alkyl groups which have from 1 to 4 carben atoms.

Said extreme pressure additive of formula (3) is

30 preferably present in an amount in the range of from
0.001 to 0.5 part by weight, more preferably from 0.001
to 0.02 part by weight, per 100 parts by weight of
lubricating oil base oil.



paraffins by hydrogenation cracking in the presence of a catalyst ,
(cont-act crackin%}, or lubricating base oils 25 which have a viééHHﬂl@%
i ndex of WO P2%2t5130 (typically ,from 145 to 155) obtai n@fUERGRESEavy
|l i near chain paraffins which have been obtai ned by Fi scher-Tropsch
pol ymeri zation using the carbon nonoxi de and hydrogen obtained by a
gasification process (partial oxidation) of 436 a natural gas (such. as
nmet hane) and subjecting this to <catalytic cracking and isonerization in
the sane way as aboven &usthel nbiehdrhemydimenicc oliy dnecardmemtbased base
oils which may be useg.in tpg piﬁ%gntg.nventhong nclugeomo 02/092735 1 9
OCT 2005 PCT/ EP027'65868°The™8F et 'iF 6% gdoivers “oSCaFned - byt Hg"Pr+5€s, as
honmopol yneri zat i en ertrenpopyaesuzatdddi tdfveyoromed arvhi phod@ver digeimate
sel ected from appng,the IJinear chai branch L efinic hydrocarbons
whi ch have 11om Set 851858 aPBon B e Can Y Eprerdr SBTY T of o 15
carbon atons. 1n the present_inventiqn, the petrol eum based |ubricating
oi | base oids and syntheti§=ﬁ§9Tgﬁiﬁ' én based basz4g}ls can be used
individually or in the formof mxtures 10 The carboxylic acid based or
carboxylic acid esteeinbRsetdepn¢dentssta afpentyd whioeh, cand > usedk i n t he
present inventio ave a carboxylic .acid or carboxylic acid ester roup
in the anti-rustﬁgggﬁgeﬁn?ggﬁl%yé%ngﬁgﬁhé%gjﬁiggléraﬂ%ee d%ﬁ@?aﬁ??th
| ubricating oil swvh28hSaad fndm-¥ ust Sagewbon atlwde, for exanpl e,
nonocar boxyl i ¢ aci ds i gh r [ .bhan ?Hﬁz | kwl qQr
al kenyl succi nates orgggﬁtfgf¥§E%(§£?S #%%r%%ﬁ?%ﬁ§§r8§§% att%fégwdgghhich
have fromi®2 to Boefenrbbn Brofentand der iaverinrednt hbeevdngs afc dsiawed - 05
which 20 have from§ Lo.24 ﬁgr@%@é,omr%ngr%%&ggwem hergofno @m no
aci ds and derivatives thereof, naphthenic acid and ~“derivatives thereof,
| anolin fatty acPa*tnbYcupiebf atRSF ¢ @#8v&fdPyaraielh ok icating
Particularly prefterrgdsantizrust agents are 25 indicated bel ow Exanples
of Monocar boxylic Acids (Cs - C30 Caprylic acid, pelargonic acid,
décanoi ¢ aci d, undecéﬂo?%oé%?ﬂ,e%éﬁﬂ%@?%&ﬂQﬁ,tHﬁrPE PERact W eIt itee
acid, steard c actdbracachhg acl dzorieli@hiienacicthpréeest i &s 3h acitder®nt ani c
acid, nelissic acid, oleic.acjd,. docosani.g :

preksure additive, an acidic phosphate ester which can be

represented by generalrformula (5),
O=P(OR®) 3_, (OH) (5)

wherein RS is a linear chain or branched alkyl group
20 which has from 3 to 13 carbon atoms;'and r is an integer
of value 1 or 2.
Said extreme pressure additive of formula (5) is
preferably present in an amount in the range of from 0.01
to 0.5 part by weight, more preferably from 0.01 to 0.1
25 part by weight, per 100 parts by weight of lubricating
0il base oil. a
The lubricating oil composition of the present
invention may optionally comprise one or more of
compounds of formulae (3) to (5) as extreme pressure
30 additives.
The lubricating 0il base oil from which the

lubricating oil composition of the present invention is



acid, erucic acid, eicosenic acid, beef tallow fatty acid, soy PﬁE@T 2005
tval' |

fatty aci t oil fatty acid, linolic acid, linolei id
oil fatt y‘gg({:)lg@%g 2- hydr oxysteari c acid, |auryl sarcosini cgg'?@)o% $066

nyritsyl sarcosinic acid, palmtylsarcosinic acid, WO 02/092735 19 OCT
2005 PCT/ EPO2/ 05066 stearyl sarcosinic acid,.ol eyl sarcosinic acid,

al kylated (CS - C20) phenoxyacetic acids, ?anolin fatty acid and C8 -
C24 mercapto-fatty acids. Exanpl es %,Pol ybasi ¢ Carboxyl.ic Acids The

al kenyl (C20 - Ci%"tﬁt“stdttﬁdnil(? FOFJSUPABF LAt @ Phh PAEAS N 227859188192 ang
ester derivati vesrdhiRieeDithadi MBI corpi-ilse N peytoNal-Kyrl=exy alikyknagparti c
acid esters (US-A-h, 275,749) whi %h hg%e ﬁikr;e. structural fornula

i ndi cat ed bel ow 2RF1HE T IGQTES PP AR NS+ 68906- 34-3. . 10 Rg

R7R6N- G- COOR12 R1-C CQERLZathing' oMiebesd K7 anthRheachkinsdependent |y

r epr esent gydr ogen or a group selected frorgq/armng the d to C30 al kyl 20
groups, thé Cl tvi3EideyPigfanps2aht EHR wAA oHdE) - gPBBpSTaakd 9 to
R13 each i ndependently .represen h en _or. a _qrou el ected from anong
the O to (30 al i ¢ Giba 2 ERaARI 420 ar ot AetaPGPenBArT ShETLEI Ry1 A as
25 represented by, genergl2 formek@ (13 didehude1phl.raEynaahpesyt Sugh Aas

| auryl am ne, coconut-am ne, n-tridecylam ne, nyristylam ne,

n- pent adecyl am nEoh A Fix ¢ #i-né&, APCheprERIGEAYafitndérost faryl nd et - 35

n- nonadecyl am ne; di-Ali Qﬁ%%%@hneoneeﬂenm@p%ﬂr@m&e,fﬁa)md@cegy'haai Bem, N
30 tricosyl am ne, n-pentacosyl am ne, ol eyl amine, beef talloow am ne,
hydr ogenat®®d beet™d HIhFEaRLNe ©AndTSBy? HRat? HRhe 2 &pPad Lonet peint

secondary am nesed ncldifieo dil a4byd am e o re¢aeePULEaltl8 100 to 125°C,
di -n-tridecylam ne, dinyristylamne, di-n-pentadecylam ne,

di pal m tyl anmi ne, aXe/@x@EL/EFg2®35 19 OCT 2005 PCT/ EP02105066
di - n-pent adecyl am ne,rill $eeaby kaRLBEsedl Tubr NANRGRLWi3MARe 0ils which
di - n-ei cosyl am ne, di-n-henei cosyl am ne, .
can be used in the present invention may be, for example,
15 individual solvent refined base oils, hydrogenation
refined base oils or highly hydrogenated and cracked base
0ils, or mixtures of such oils. Highly’hydrogenated
cracked base oils are lubricating oil base oils which
have a viscosity index of at least 130 (typically from
20 . 145 to 155) obtained with a slack wax which has been
cracked and solvent de-waxed as the fawrmaterial by
isomerizing the- linear chain paraffins to branched
paraffins by hydrogenation cracking in the presence of a
catalyst (contact cracking), or lubricating base oils
25 which have a viscosity index of at least 130 (typically
from 145 to 155) obtained using heavy linear chain
paraffins which have been obtained by Fischer-Tropsch
polymerization using the carbon monoxide and hydrogen
obtained by a gasification process (partial oxidation) of
30 a natural gas (such. as methane) and subjecting this to
catalytic cracking and isomerization in the same way as
above. :
Furthermore, the synthetic hydrocarbon-based base

oils which may be used in the present invention include



di - n-docosyl am ne, di-n-tricosyl am ne, di-n-pentacosyl - ani ne,

di ol eyl am ne, . di - beef tallow am ne, di 5 hydrogenated beef tall dv@ B 2085
and di - so)Y B&HM2aH ne. Exanpl es of the aforenenti oned N-  PCT/EP02/05066

al kyl pol-yal kyenedi am nes whi ch can he represented by general formula (2)
i ncl ude et hyl enedi am nes such as |lauryl ethyl enedi am ne, coconut

et hyl enedi ami ne, n 1D tridecyl et hyl enedi am re,- nyri styl et hyl enedi am ne, n
pent adecyl euhyl enedi am ne, pal mtylethyl enediam ne, n

hept adecyl et hyl eredi amtpen StRAa Rrenedi@B N heNhoneRadofR¥EELEY on
enedi am ne, n-eicosyl ethyl enedi am ne, n- henei cosyl et hyl enedi am ne,

n- docosyl et hyl eRdi SRPAEYTS 120 9 ey Mempisfe ditdmin B2V R- BEAT atBs5Fted
et hyl enedi ani nesrofl eybey vienedicar rewakeehd ad-awnetihyh enedi am ne,
hydrogenat ed beet tall ow et hyl enedi am ne _and soy bean- et hyl enedi am ne;
pr opyl enedi ani ne$YSEER*ERO™S AfAADHGHA e dnitve 1ocGBORGR atoms, and
propyl enedimm neprafdfably dem pr apy henedirddmecdsi.st yl propyl enedi am ne,
n- pent adecyl pr opyl enedi am ne, pal m t,yl propyl enedi am ne,

n- hept adecy! pr opy! enedf anfih&* STBr Y FopyI e ditgnPRET OpSum based
nonadecyl! pr opyl enedirasiting rei leiteesy lginep Erehegnaiiene cNhydrocarbon based
henei cosyl pr opyl %nedi amn N- docosey, pr i

l.end i ne, n- -
tricosyl propyl engaranith s,nednafrbéjrﬁ aco yllﬁl%p(}é’ﬁ%g‘ﬁ?gg?anﬁlgng? gge form of

ol eyl propyl enedi aikheredeef tall ow propyl enedi am ne, hydrogenated beef

tall ow propyl enedi am pe. ald 5y 1Rean-.;pr %%Bé' gneds %@EBS@?%ASP&%&QI“?S
such as lauryl butyl enédi am ne,” coconut utf/:"I enedi am ne, 3
n-tridecyl butyl ekadednimiel - 1At sggnns yhasddicam be, uaed in the present

pe”FadeCy|bUty|e@ﬁgéﬁfi&ﬁduﬁkﬁ%FXEQ% q@ﬂ%%&bp%r_carboxylic acid ester
n-ei cosyl but yl enedi am ne, n-henei cosyl butyl enedi am ne, n-

docosyl but yl endi S5PHE, 1h-the CEHHBUEH eReditafiodecule and they are widely

n- pent acosyl but yl,engdiendne,10liey hbuhvl-anediarine, beef 35
tal | ow but yl enedi am ne, , hydrogenat ed beef tall ow WO 02/092735 - 9 19 OCT
2005 PCT/ BPD2/ 05066 beR$F éiddi-dmiste 2853 tSoy 5dd A hut ¥ efE8TRHF ne; and

pent yl enedi am nesosdcirmsallaw HWdart wheredhamen€rofogotdt 30 carbon

pent yl enedi am ne, ri styl pentyl enedi am ne, . pal m tyl pentyl enedi am ne,
st earyl pent yl ene@f8ff he? @ﬁeﬁgag FefEFCARhES Bée sredallGse s
tal | ow pent yl enedhantoe, Hydtosgefated bedlst shiew hentyiesedi amseand

soy bean pentyl gnedl am NG L LHLLLIR L2t BR3LoECMENLLONE. SopRReNt S,
20 have from 8 to 24 carbon atoms and derivatives thereof,
amino acids and derivatives thereof, naphthenic acid and
derivatives thereof, lanclin fatty acid, mercapfé-fatty
acids and paraffin oxides.

Particularly preferred anti-rust agents are

25 indicated below. |
Examples of Monocarboxylic Acids (C8 - C30)

Caprylic acid, pelargonic acid, decanoic acid,
undecanoic acid, lauric acid, myristic acid, palmitic
acid, stearic acid, arachic acid, behenic acid, cerotic

30 acid, montanic acid, melissic acid, oleic acid, docosanic
acid, erucic acid, eicosenic acid, beef tallow fatty
acid, soy bean fatty acid, coconut oil fatty acigd,
linolic acid, linoleic acid, tallupilkﬁatty acid, 12-
hydroxystearic acid, laurylsarcosinic acid, -

35 myritsylsarcosinic acid, palmitylsarcosinic acig,



sui tabl e amounts of suppl enmentary additives of the 10 various typ@gfmush

are genenghlyodsgd can be added to the lubricating oil Cﬁﬁ%ﬁ%@%kﬁﬂ%

of
the present Invention, as required, in order to further
performance thereof. Supplenentary additives that nay be added to the
| ubricating oil conposition of the present .invention .15 include the
known | ubricating oil additives such as antioxidants, netal
deactivators, extrene_pressure, addi ti_ves, antifoam ng, agents,
Vi ec0s Ly | nex ST SASPRESS HOBREE T GHESOERE PEUOGE M Hye oy 1585 ng
and di spersi ng (@gent sR0anphetidiSta cgeid acddd , anlbho20n efad 1St fadat iagid C8
agents. Exanpl es %E anine-basg% qytioxi ants include
di al kyl di phenyl aniiés "SGERPSR " P Y AGEy I di phenyl ani ne  (manuf actured by
t he Sei ko Kagak@ExS@epleadef Phkyhastide Cadesigidti aoiddonfl ex OD 3"),
p,p' -di-a 25 nmet hyl benzyl di pheny ] ne N-p-but vI phenyl -.N-p' - .
\_octylphenf%anine; nnﬁ%glﬁg%%?ggekgﬂgniﬁggggugﬁcﬁénn%ﬁ%?ﬁ-s tndicated in
but yl di phenyl anicaA&, Nand2#dadoedyl cirpghesypeandaeivabisésli thidndagfhenyimpan nes
such as di (2, 4- _di.at hyl Yab ) 2T j - €] -4- l.phenyl ) am ne;
30 aIkyIphenyl-Fgﬁgbhﬁthggﬁ%égﬂéa%ﬁgggk%gt%%B%%E%%-??ﬂ%g%%tI%Ianine and
N-t - dodecyl phenyFSFAnapRAT Ay T4M ndiichabpiveaphehytantmesals dchrmad a
i -napht hyl am ne,; ;henyLlaslye faPhty | A0 RemBRGAY! o 2- AP laliRe 45
N—hexylphenyl-z?nnapﬁthylaﬁgﬁg and N—oct?Pphenyl?Z-naphthylanine, WD'0
2/09 2 735 10 1 9 OCT 2005 PCT/ EP02/ 05066 pHenyl enedi ami nes such as N,
N -diisopropyl-p phenyl enedi am negnd N, N -di phenyl - p- phenyl enedi am ne,
and phenot hi azi nes such as phenoth'lzine (manuf actured by the Hodogaya
Kagaku Co.: Phenot hi azin d.3,7-25 djac phenot hi azi ne. Exanpl es of
sul phur - based antioxidan§%7&£cﬁ§dé(:aﬁg1§§¢y | phi des such as
di dodecyl sul phi de and di oct adecyl slul phi de; thi.odi propionic acid esters
such as didodecyl thiodiprofi bﬂaté?—dCo@t@dBclygl t hi odi propi onate, 10
di myri styl thiodipropi onat eand dodecyl oct adecyl thi odi propi onate, and
2- mer capt obenzi m dazol e_ Exanpl es @ phenol - based anti oxi dants incl ude
2-t- butyl phenol, 2-t-butyl -4-nethyl phenol, 2-t-butyl-5- mnethyl phenol,
2,4-di -t-butyl phenol, 2,4-dinmethyl-6-t 15 butyl phenol,
2_t_bUty|_4_nEtu é¥gggng%’aé%tﬁgngggﬁ-ihdependently represent hydrogen
or a group selected from among the Cl to C30 alkyl

20 groups, the Cl to C30 acyl groups and the alkyloxide

groups, and R? to R13 each independently represent
hydrogen or a group selected from among the Cl to C30
alkyl groups.)
) Examples of the aforementioned alkylamines

25 represented by general formula (1) include primary amines
such as laurylamine, coconut-amine, n-tridecylamine,
myristylamine, n-pentadecylamine, palmitylamine, n-
heptadecylamine, stearylamine, n-nonadecylamine,
n-eicosylamine, n-heneicosylamine, n—docosyiamine, n-

30 tricosylamine, n-pentacosylamine, oleylamine, beef
tallow-amine, hydrogenated beef tallow-amine and soy
bean-amine. Examples of the secondary amines include
dilaurylamine, di-coconut-amine, di-n-tridecylamine,

dimyristylamine, di-n-pentadecylamine, dipalmitylamine,



met hoxyghenol , 2, 5-di-t-butyl hydroqui none (manufactured by the Kama%uch
Kagaku CQVOHE%E%7%rade designation "Antage DBH'), 2,6-di-t-but{BB6érdllh
and 2, 6-d'- X “ButyP-4- al kyl phenol s such as 2, 5-di -t - but yl - PGREHOMENo
and 20 2,6-di-t-butyl -4-ethyl phenol; 2,6-di-t-butyl-4- al koxyphenols such
as 2,6-di-t-butyl-4-nethoxyphenol and 2,6-di-t-butyl-4-ethoxyphenol,
3,5-di -t-butyl -4- hydroxybenzyl mer capt ooctyl acetate, alkyl-3- (3,
5-di-t- butyl -4-hydroxyphenyl ) propi onates such as n-octyl-3-(3,5 25
di -t - but yl - 4- hy (FoxyREHRASHHOFGTEr e I FRABTF BERTFRY - " he Yoshi t omi
Sei yaku Co. undefoddveed/1ade desicgnat-t@BosyYoRoXe SH)-n-heneicosylamine,
n- dodecyl - 3-(3, 5-di -t-butyl-4- hydroxyphenyl) propj onat e and
2' - et hyl hexyl - 3-¢8;5:-3EY RS 4 SRy Br bX Y PREXVET I Op Fofumentacosyl-
2,6-di-t-butyl-aamhhe retdydabnio)- aiepebs tallow-amine, di-
2,2'-nethy|enebﬁ%é4-aLk | -6-1 - butylﬁhenolg cogﬁﬁﬁ$ds such as .
2, 2' - met hyPenebi B{¥ECFREHATAL R ey pHaABHS ( LU eF 3By afhaee -
Kawaguchi  Kagaku Co.mithdered her tuederdesnanai boed "vnt age W 400") and
2,2 -net hyl enebi s(4-ethyl -6-t-butyl.phenol) WO 02/.092735 - 1 19 OCT
2005 PCT/ EP02/ o%é@’%%ﬁ%&%ﬁﬂ%%vgﬁﬁewkgﬁﬁgﬁ%ib?&iq%ﬁﬁfs %eﬁng& t he
trade designatiggneAl agetIZ00(2); ibc3pbenotsysewddzsnidied such as
but yl i denebi s( 3-ynet hyl -.6-t---but ¥l phenol manuf act wred hy .t he Kawaguch
Kagaku Co. underﬂ$ %9%?%%eg?ﬁ§§aﬁiipfoné8é95%€a3§h§qeneé{amfhe’ -
W 300"), . 404" - net:hid esnels (2, shediiamibat yhphesoy) et {ylemedemined by
Laporte Perfor em el _t kb t : }ggﬁt' " X
220AH"), 4, 4'-hiHséiftza,‘%g-igilﬂﬁblﬁy%ﬁﬁé‘ggf),‘ngﬁlpﬁé kA8 n
2, 2- (di - p- hydr oxigiterfid OypresparencBisphenol st @yrypethifjepediamine, n-
(3, 5-di -t-butyl -dshyer Qxynhemd )i RaA., #+4icddylethylenediamine, n-
cyclohexyl|deneb|s(2;6-d|-t-butylphenol), hexanet hyl éne | ycol ,
bi s[ 3, (3, S di - t -MASACHERITAFBIFEA 7} PF opF oFRERTY %Mﬁﬂ%@ﬁﬂlﬁé& b9y~ t he
(Lﬁlgg )Specit:@! i EK gm@aﬂe%r@qeﬂa&%inéhenllséﬂ@amm}h%e'aliaaaﬂ@x

"), riethylen

e gl.ycol L N
bi s[ 3-(3-t-butyl Q%Xﬁﬁ%ﬁéﬁ&ﬁ@@%ﬁ%h@ﬁ?ﬁ ) b7 bPP Bt e eRs ARl Bfact ured by
the Yoshitom Seiydkigemtrdaihdadert hallbhadendeshgmbdinore 2hATSBOX AL ),

3

e

2,2' -thio[diethyl - 3, 5-di~t-butyl -4-h henyl ).propi onate]
crured B TRETE ST HETPY EHU CAr e GO UhdS (ho ¢ 1 ade

(manuf actured by

desi gnati on "I r genoxylpktpyl erxAelmisgl, dodomet hytorlcheiamine, n-

br opi onyl Gly] et M1 8 B r A B PR PALEr o5 ERRERE “eAT Be ur e by

the Sum t onp Kagakeer@mdamdarrdodyd enmeddemine, palmitylpropylenediamine,
n-heptadecylpropylenediamine, stearylpropylenediamine, n-
nonadecylpropylenediamine, n-eicosylpropylenediamine, n-
heneicosylpropylenediamine, n-docosylpropylendiamine, n-

25 ’ tricosylpropylenediamine, n-pentacosylpropylenediamine,
oleylpropylenediamine, beef tallow-propylenediamine,
hydrogenated beef tallow-propylenediamine and soy bean-
propylenediamine; butylenediamines such as
laurylbutylenediamine, coconut butylenediamine,

30 n-tridecylbutylenediamine, myristylbutylenediamine,‘n—
pentadecylbutylenediamine, stearylbutylenediamine,
n-eicosylbutylenediamine, n—heneicosylbutylenediamine; n-
docosylbutylendiamine, n-tricosylbutylenediamine,
n—pentécdsYlbutylenediamine, oleylbutylenediamine, beef

35 tallow-butylenediamine, hydrogenated beef tallow-



designation "Sum lizer CABO') and 4, 4'-thiobis(3-nethyl- 6-t- butﬁ Ehenol)
(nanufacb%begmg% i he Kawaguchi Kagaku 25 Co. under the trade de @

" Ant age thiobis (4, 6-di-t-butylresorcinol) ; _

such as tetrakls[nethylene-3-(3,5-di-t-buty|-

hydr oxyphenyl ) pr opi onat o] net hane (nmanufactured by the G ba Speciality
Chemi cal s Co. under the trade designation 80 "Irganox L101"),

1,1, 3-tris(2-nethyl-4-hydro)cy-5-t butyl phenyl)butane (nmanufactured by

t he Yoshitom Seh%dkmedﬁemluedendtbeytbeﬁeldegﬂ@m&ﬁheml ¥oshhﬂox 930M),

1,3,5- trimethyl 6 tris(3,5-di-1-but X n benzene ‘
(nanufactured b@ﬁég n§€é€ﬁ% FFysgg en¥%?¥y1 g@ﬁ %ﬁgl (¥6hat|on
"1 rganox 1330“)peﬁtylaaEElaaaﬁeVEMQQi@921ﬁ%hﬂ¥15hEEﬁ%h@5@66 12 his[3,3 -his

(4I QY?[OEﬁtil 1QP % t&&é QREDQCIdJeafbf% %ky%%%gdiamlﬁe, oleyl-

_nethyl 4- 2", 4Tp&htylem@ﬁyhm3hehyhaeiyp@k&gwapﬁatwybnéduambuEyIphenol and
2, 6-bis(2" - hydr %&n&tggtxgeé lﬂg&E%é%ggg%ﬂéﬁi%mgﬁghXLth bea d

phenol/aldehyde nsat es suc as t sates of eno
and fornaldehydEﬂéhdemﬁdlemndensates of p-t-butyl phenol and

acet al dehyde. Exanples »afs; PRGIPHAr Hie PSSO A oxedaptapbAchtde 10

triaryl phosphites such as triphenyl phosphite and tricresyl’ phosphlte
trial kyl phosphdtidsebdgcRmgynter pHceapRtSTeHfespREte tarast PF dees |

phosphitep and vatﬂllcﬁ’:@dQ%Iest {SvhiBhOQPQS$&hélealf{zh%%%daehhoﬁéd%&Gﬁl be
used individually ar 15 the form m xtures, convenient|ly in anpounts

wi thin the raﬂﬁ@z&PbFFSﬁFénﬁlofe SOPP Pt t O PIWEREhPTEBERE 1007 TS by -
weight of base £ |req_'|3}ieeﬂ$t ahdeagttves | hgragantispwbiveht Banpber sisethden

the lubricatin i tion of t resent . 2 |nve tion.i | ude
benzotri azol e gﬁﬁf 3 gEPE F%%ﬂﬁ%f¥l%é§#ﬁ%§?§ugﬁag Be' &daed' o
4- nethylbenzotHﬂazdh®randtlﬂgebhylbemgﬁﬁitfﬁnﬂdf tﬁeabkybbeﬂzrmventmwhes

such as otria vl benzot.ni .
aIkbeengotrlahX#ggﬁéh%% Pwﬁl ? a%%%éﬁléﬁh%ﬁg ?1§%s gugenzotrlazole;
benzotri azol e deﬁuv&udaesssumhtat @h@Cﬂ;V&ﬂdqﬁ t exatremazpressufeor exanpl e,

1-di octyl am none{ fiyl; e2. 3[3[29}5 3&} £ae eRENZhMdazol ¢ %Qe@e{%éﬁ[@a%%%@ e

derivatives such as 2-. enzi m dazol es, “for exanple, sdch
as 2- (octyldltrﬁafmieeniﬂﬁWdE?e$e redUClng agents, cleaning and

dispersing agents, anti-rust agents and anti-

20 emulsification agents.

Examples of amine-based antioxidants include
dialkyldiphenylamines such as p,p'-dioctyldiphenylamine
(manufactured by the Seiko Kagaku Co. under the trade
designation “Nonflex OD-3”), p,p'-di-a-

25 methylbeniyldiphenylamine and N-p-butylphenyl-N-p'-
octylphenylamine; monoalkyldiphenylamines such as mono-t-
butyldiphenylamine; and monooctyldiphenylamine;
bis{dialkylphenyl)amines such asg di{2,4-
diethylphenyl)amine and di(2-ethyl-4-nonylphenyl)amine;

30 alkylphenyl-1-naphthylamines such as octylphenyl-1-
naphthylamine and N-t-dodecylphenyl-l-naphthylamine;
arylnaphthylamines such as 1-naphthy1amine, phenyl-1-
naphthylamine, phenyl-2-naphthylamine, N-hexylphenyl-2-
naphthylamine and N-octylphenyl-2-naphthylamine,



30 2-(decyl dithio)benzin dazole and 2-(dodecyl dithio)- benzi mpaget ?0'05
2- (al kyl di thi.o)-tolui mdazoles such as 2- (octyldithio)-toluimdazole]
2- (decyl d?vtonquf%gg”tsol ui m dazol e and 2- (dodecyl di t hi 0) - t ol ui FCRERI2&5066
i ndazol e and i ndazol e derivatives of toluimdazoles such 35 as

4-al kyl i ndazol e, 5-al kylindazol e; benzothiazole, 2 1 9 OCT 2005 WO
02/ 092735 PCT/ EP02/050(6 - 13 nercapt obenzot ki azol e derivati ves
(manufactured by the Chiyoda Kagaku Co. under the trade designation

"Thiolite B-3190edyaittRatabkyl dithi 3 hengotdy azgl a5 8Uueh as 2

(hexyl di t hi 0) benzot%i azole and 5 2-¥(%oct yl di t hi ) benzot hi_azol e; 2- (al kyl
2- (al kyl - di t hi ByeroteRafiRmase 221 Bel Y| PRIt IRIBPh R0 IS e Hpgine,

2- (octyl dithio)4eh Whiaa0liezidebNshh dhal Kydeh it Oeaibamdnirenzatbhagepl es
such as 2-(N,N-_di et hyl di t hi ocar banyl ) benzot hi azo| e, 2-“(4\1, N_10

di but yI di t hi ocarBRMAIIFENZoERPESYI B andFRRe N R ey and 3.7~

di t hi ocar bany| ) beseotrdtazekeiabengot hi azol e derivatives of

2- (N, N-di al kyl di t hi qcarb | )tol ut hj azal es such as 2 . ,

(N, N- di et hyl di t hi oc%ﬁl t%ﬁ%u?‘ﬁ#%f?ﬁ%?a% NIfftoxidants include

di but yl di t hi ocadbsiigtl)shudiphit Heazebeh 2= (N dMbdEhedgildbide and '
di t hi ocar banyl) Olc%ah&e%qus%i %-.éal_ k%llndicéhi o(% b.enz.ocxaazcoil ) stseu%h as, .
2- (octyl dit hi o) benzoxazol 6, - B-tdety3 tf TH 0= “*bensoxaz 61 e “and® s
2- (dodecyl di t hi &) deiwnxazbliedipeopbxaziot ¢ ddsriadddwleshofodipropionate,

ol oo o el g PSR A e =
2, 5-bi s(al kyl di thiediprcpisnathi agfhdzadtesrcartirkenzimidazole.
2

1S'bis(hepty|d!th!Q%&$¥§eé'okhﬁﬁgﬁ@¥£g£§ed antioxidants include 2—t—:
2, 5-bis-(nonyldithio)-1,3, 4-thiadi azol e, :
2, 5- bi s(dodecy| RFEMRPSPPL3, - hPREY hzbteedng ohendj s 2-t -butyl-5-

(oct adecy! di t higgriyidbixlhi, adi 2zl e -u Sy BN IN di 2l ktnedBy1-6-t -
di t hi ocarbanyl ) -1, 3, 4-t hi_adi azo] es such as 2, 5-bi s(N, N b '
di et hyl ditthi ocaPYEYRAATCIL, 37 B PRFRHT 47T O BRIRY N, I ~butyl-4-
di but yl di t hi ocahdemstyrhkendl4- bhs adi az-obecwing, &y, Nmanufactured -
di octyl dit hi ocarbanyl )1, 3 4-ghi adi azol e; thi adi azol er.ivatives of
2- N, N di al ky|-dia‘?3ﬁitg¥ear‘%aéﬁ§i19 I nEP e ‘fog%o e ,r4-attrrﬁ‘§edi 619é1§‘t°§88h as
2- N, N-di but yl di tAntcsss b@ry) ; 52, eed Laptio:thIhkeridl adidazglée ddrd-butyl-4-
2-N, N-di octyl 'thJ{Pcar amyl -5-nmergapt o- 1, 3, 4-t-hi adi azol.e, and triazole
derivatives of Egi}%f %E-Df?i% 1r‘li:}:jjlz‘—ilﬁ eg%gu(g lEagjuzl]Eyl nethy1pneloY ana
di oct yl a@Pnonethyd ~& 4-foukazet eethylphenol; 2,6-di-t-butyl-4-
alkoxyphenols such as 2,6-di-t-butyl-4-methoxyphenol and
2,6-di-t-butyl-4-ethoxyphenol, 3,5-di-t-butyl-4-
- hydroxybenzylmercaptooctyl acetate, alkyl-3-(3,5-di-t-
butyl-4-hydroxyphenyl)propionates such as n-octyl-3-(3,5-
25 di-t-butyl-4-hydroxyphenyl)propionate (manufactured by
the Yoshitomi Seiyaku Co. under the trade designation
“Yonox S§S8”), n-dodecyl-3-(3,5-di-t-butyl-4- '
bydroxyphenyl)propionate and  2'-ethylhexyl-3-(3,5-di-t-
butyl-4-hydroxyphenyl)propionate; 2,6-di-t-butyl-a-
30 dimethylamino-p-cresol, 2,2'-methylenebis(4-alkyl-6-t-
butylphenol) compounds such as 2,2'-methylenebis(4-
methyl-6-t-butylphenol) (manufactured by the Kawaguchi -

Kagaku Co. under the trade designation “Antage W-4007) —

and 2,2'-methylenebis({4-ethyl-6-t-butylphenol)



- conveni ent

W 021092735 - 14 19 OCT 2005 PCT/ EP02/ 05066 These netal deactivating
agent s ca&wg&%ﬁ§%g. individually or in the formof mixtures, 130CT 2005
n-'an amount within the range of from 0.01 t&W/BPI3API6E by
wei ght, per 100 parts by weight of base oil. 5 The materials which can he
used as anti-foam ng agents include, for qxgnple, di et hyl pol ysi | oxane,
organosilicates such as diethylsilicate, the fluorosilicones, and
non-silicone based anti-foam ng agents such as polﬁéglkylene acrylate).

These can be 10 ZRRIFF AT sl Fhai FRURARFY FFRE ifeP f GFASOT tREXEERES,

conveniently ingags Mn Ofarftee@ §-90841) { oplsdneasts byncvaight 4 rper 100

parts by weight, of base oil. The viscosity index increasin a%ents whi ch
ac

can be ~used i netide R ISETPEENY hof yhEebhattEeRes) alith ured by

et hyl ene/ propyl ene m&@h m@mlr scfa_gakhet:onlounnalé:.sp?ﬁii@ﬂaaé/pﬁes/i\gna@@&hty i ndex
i ncreasing agents such as olefin copolyners |j st yrene/ di ene

copol yner s, and df 0 ?Py6e4vF£%B%Y%?n?%H%§2iﬁt %ﬁﬁﬂQﬂ§Y§68ﬁFglhhere
a nitrogen contmdmifgvmnraer, hagobeenreopolyiaped zatbthicA4Chnd8r the
materials. These materials can be_added_ and used jnpdivigduall rin the
form of mixtures ?néﬁﬁﬁQE%ﬁ5fninIQEﬂXa%%%ﬂ§ ﬁﬁtﬁi% 9%55&3 ggxég'from
0.05 to 20 partisubtylpheeicght, per-180-pantsSrbyynieeght ) mfodrase (Bikph&xanpl es
of flow point rgducing.agents i.nclude 25 pol t hacr yl at\e. _based pol ypers.
These naterialsﬁgaﬁiggkugﬁgé§ Sid cg%E%%igg?¥§yﬂfg%h%ﬁﬁgﬁnﬁﬁgﬁﬁf gl hin
t he rangéo fr oncPcDdhexy 15 deavcod sy , ded ght -Jpery 10ifepal )t s Hexametyiil ené

base oil. Exanp f .t. cl,.eapi_ng_ar I Spersi 98?9; | : n be
used incl ude ne%gfqﬁaéﬁgﬁgéégfgeﬁ?sggﬁ%ﬁygsgyﬁ%ag%e réﬁﬂgﬁg%gégﬁgtg?
al kal i ne earth freaaifagiyrisendeshe Gikal fpectalihy ngreirigiien§oesunder

al kaline earth pel alraRaldeygakesoal kepylsyecl ot deand ethylene glycol
al kenyl succi ni made esters and their borohydrides, and ashl'ess di spersing

35 agents whi chPhald Gednbvbailf feBYAF PRY st PRtRY BoRPoUnds cPAerePEb92735 -
15 19 OGF 2005 (R #RAZ/Q3065 Theseoagentsi Codi Panadeed aiad rusad

individually or in the formof mxtures, conyeniently I n an_anpunt
within the trade designation “Tominox 9177), 2,2'-thiol[diethyl-3-

(3,5—di—t-buty1—49hydroxypheny1)propionate] (manufactufed
by the Ciba Speciality Chemicals Co. under the trade
designation “Irganox L115”), 3,9-bis{1,1-dimethyl-2-(3-
20 (3-t-butyl-4-hydroxy-5-methylphenyl) - '
propionyloxylethyl}2,4,8,10-tetraoxaspiro(5,5]undecane
(manufactured by the Sumitomo Kagaku Co. under the trade
designation “Sumilizer GABO”) and 4,4'-thicbis(3-methyl-
6~-t-butylphenol) (manufactured by the Kawaguchi Kagaku

S

25 Co. under the trade designation “Antage RC”), 2,2'-
thiobis(4,6-di-t-butylresorcinol); polyphenols such as
tetrakis[methylene-3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionato] methane (manufactured by the

© Ciba Speciality Chemicals Co. under the trade designation

30 "Irganox L101”), 1,1,3-tris(2-methyl-4-hydroxy-5-t-
butylphenyl)butane (manufactured by the Yoshitomi Seiyaku
Co. under the trade designation “Yoéhinox 9307), 1,3,5-
trimethyl-2,4,6-tris(3,5—di—t—buty1—4—
hydroxybenzyl)benzene (manufactured by Ciba Speciality

35 Chemicals under the trade designation "“Irganox 13307),
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extrene pressure addltlves such as trlalkyh phosphates triaryl
phosphates, trial kyl phosphonates, trialkyl phosphites, triaryl
phosphi t es and ®i&llRyPhyBEEARAehYBResH} t o5 Pund RN &Gy T ignacid]

sul phur - based exhrepe cREgsSULE (3dditLyes: suah1asy 2 henyl
dlalkyldlthlophgéghateg 15 |ahkyfth|ophosphor|c ag?&FX?PISH i

t hi ophosphat e

8sthyd - 4ad?dvé"tﬁ#ohh%§’1’a¥ﬂa‘t%‘ -é&tdé%%wrwrloaﬁkwl -t~

trithi ophosphat ggryT ﬁ%ﬁo@xbhanﬁ BLESS U e-Retid#pes -cambuthe -ysed

i ndi vidually or
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fé@e B¥fEs by
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general ly used as |ubricating _oil additives can also be used.. These

agents may be cBﬁx‘?ehP’éh?h?eQéfE}@daﬁhdt]&%e‘boridr?nsfrifefnﬁ&:nt?"\h PRERLPRFange
fromO0.0005 to @n8 Qaétamﬁeﬁ§déelght per 100 parts by melght of the base
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| sif ents i.ncl

u pol ne
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ivnention is us

conposition, a tmnbcnedecylcphpsphntenanditﬂmﬁﬁuydgpmdspbohposanﬁon and/ or ).

QFﬁ%Qgg§% ﬁy&?ﬁﬂb{lca%+l 0|I rgu§¥€gsogu%£ the present

urrc ol conpressor oi

a gear oil conpg§5hbﬁﬁcx 6§¥§ g %%%¥%92/092731 PCT/ EPO2/ 05066 16 The

present i nvention

Exanpl es which are n@hesenﬁehdeﬁlﬁent$rﬁ@ntﬂﬁaU§@6béﬂ6ﬁﬁﬂ@@aélﬁs@mtln

inventiomén aRyWahymd okl L¥SthaklVe-&ErAlpl & 150 @nRiuh® sWRE En Pt eRaL ed
by conpounding extrene pressure addi ti ves and carbox

. carboxylic aci drésger cbaseamaft P1r bt 2 ey IR Ry atf : BRETvAPP RAEFES
concentrations g ghownci BeTahke d4iin a 10 hydrogenation refined base 0|I_

of klnenatlc VISCOSIt
he metal deactivating agents which can be used in

20

the lubricating oil a composition of the present
invention ‘include benzotriazole and the

4-alkylbenzotriazoles such as 4-methylbenzotriazole and:

" 4-ethylbenzotriazole; 5-alkylbenzotriazoles such as 5-

25

30

35

methylbenzotriazoié, S-ethylbenzotriazole; 1-
alkylbenzotriazoles such as 1-diocty1aminomethyl—2,3—
benzotriazole; benzotriazole deriwvatives such as the 1-
alkyltolutriazoles, for example, 1—dioctylaminomethy1—‘
2,3-tolutriazole; benzimidazole and benzimidazole
derivatives such as 2-(alkyldithio)-benzimidazoles, for
example, such as 2- (octyldithio) -benzimidazole,

- (decyldithio)benzimidazole and 2-(dodecyldithioc) -
benzimidazole; 2-(alkyldithio)-toluimidazoles such as 2-
(octyldithio) -toluimidazole, 2-(decyldithio) -
toluimidazole and 2-(dodecyldithio)-toluimidazole;
indazole and indazole derivatives of toluimidazoles such

as 4-alkylindazole, S5-alkylindazole; benzothiazole, 2-

reference to the foll ow ng

lic acid based and



31 mR/s at 40C with a viscosity index of 107, a sul phur content gqf¢Tl Bgs
than 5 ppm a nitrogen content- of less than 1 ppm and an aniline point
of 112C aWO0RE9%38e oil. The effect of the invention was i mrcesriogegoes i n
15 ternms of the anti-rust agent performance and the extrene pressure
performance. The test nmethods used for assessing performance in the
Exanpl es and Conparative Exanples were as-il3dircated below. 20 Anti-rust
Test In order to evaluate the anti-rust performance of the sanple oils,

an anti-rusi, tesédrdastBRhz0EHi0Hb1E0Her24ahOrES adafGdthidd®e LR esence .
of artificial seawater in cordance W th AST D665., It was mves&,gat ed

whet her 25 or not™¥Rd2 KEg2fbr hed BROERetRE ekt SETERaeEr e E st |
FZG Gear Wieel Tesiidor)okder 2t QaBxal aatridNeehzdyticaddler pelicdhoagapce of

“the sanple oils in . Whe uj poent, the A test gear 30 wheels were
used in accordan@ée’gm’%g?t\lggﬁ?&ﬁﬁf%%?ﬁ*iz%ﬁ THE gears were run for 15 .
m nut es at seach 2-oashitydcdtthge) ntnaathiacdlal i (altkgiperature of 90C and a
on V0 0 662755 S hig BB LS OREk s Bh AR Z RS BRRNE D, PEEHELEE
test gear wheel asitme(dcaa'dldwablobtaqshgthmzeb@ecﬂ—l N, $t-ages was observed.
DT o £, A S e BRIyt O SO 5y e
/| EP02/ 05066 E CNOxl@diChiorprbamyl)PDepzotiazade, 2- (N, N-
© 10 dibutyldithiocarbamyl)benzotriazole and 2-N,N-dihexyl-
dithiocarbamyl)benzotriazole; benzothiazole derivatives
of 2—(N,N—diaikyldithiocarbamyl)toluthiazoles such as 2-
(N,N-diethyldithiocarbamyl) toluthiazole, 2- (N,N-
dibutyldithiocarbamyl) toluthiazole, 2- (N,N-dihexyl-

15 dithiocarbamyl)toluthiazole; 2-{alkyldithio)benzoxazoles
such as 2- (octyldithio)benzoxazole, 2-{decyldithio):.
benzoxazole and 2-(dodecyldithio)benzoxazole;, benzoxazole
derivatives of 2-(alkyldithio)toluoxazoles such as 2~ |
(octyldithio) toluoxazole, 2- (decyldithio)toluoxazole,

20 2-(dodecyldithio)toluoxazole; 2,5-bis(alkyldithio)-1,2,4-
thiadiazoles such as 2,5-bis (heptyldithio)-1,3,4-
;hiadiazole, 2,5—bis—(noﬁyldithio)—1,3,4~thiadiazole,
2,5-bis (dodecyldithio)-1,3,4-thiadiazole and 2,5-bis-

J (octadecyldithio) -1, 3,4-thiadiazole; 2,5-bis (N,N-dialkyl-

25 dithiocarbamyl)-1,3,4~thiadiazoles such as 2,5-bis(N,N-
diethyldithiocarbamyl) -1,3,4-thiadiazole, 2,5-bis (N,N-
dibutyldithiocarbamyl)-1,3,4—thiadiazoleAand 2,5-bis (N, N~
dioctyldithiocarbamyl)1,3,4—thiadiazole; thiadiazole
derivatives of 2-N,N-dialkyldithiocarbamyl-5-mercapto-

30 1,3,4-thiadiazoles such as 2-N,N-dibutyldithiocarbamyl-5-
mercapto-l,3,4-thiadiazoleland 2-N,N-dioctyl-
dithiocarbamyl-5-mercapto-1,3,4-thiadiazole, and triazole
derivatives of l-alkyl-2,4-triazoles such as 1-

dioctylaminomethyl-2,4-triazole.
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These metal deactivating agents can be used
individually or in the form of mixtures, conveniently in
an amount within the range of from 0.01 to 0.5 parts by
welght, per 100 parts by weight of base oil.

5 The materials which can be used as anti-foaming
agents include, for example, dimethylpolysiloxane,
organosilicates such as diethylsilicate, the
fluorosilicones, and non-silicone based anti-foaming
agents such as poly(alkylene acrylaté). These can be

10 added and used individually or in the form of mixtures,
conveniently in an amount of from 0.0001 to 0.1 part by
welght, per 100 parts by weight of base‘oil.

The viscogity index increasing agents which can be
used include, for example, polymethacrylates and

15 ethylene/propylene copolymers,vother non-dispersion type
viscosity index increasing .agemnts such as olefin
copolymers like styremne/diene copolymers, and dispersible
type viscosity index increasing agents where a nitrogen
containing monomer has been copolymerized in such

20 . materials. These materials can be added and used
individually or in the form of mixtures, conveniently in
an amount within the range of from 0.05 to 20 parts by
weight per 100 parts by weight of base oil.

Examples of flow-point reducing agents include

25 polymethacrylate based polymers.. These materials can be
added and conveniently used-in an amount within the range
from 0.01 to 5 parts by weight per 100 parts by weight of
base oil.

Examples of. the cleaning and dispersing agents which

30 can be used include metal-based detergents such as the
neutral and basic alkaline earth metal sulphonates,
alkaline earth metal phenates and alkaline earth metal
salicylates alkenylsuccinimide and alkenylsuccinimide
esters and their borohydrides, and ashless dispersing

35 agents which have been modified with sulphur compounds.
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These agents can be added and used individually or in the
form of mixtures, conveniently in an amount‘within the
range of from 0.01 to 1 part by weight per 100 parts by
weight of base oil.

5 Examples of extreme pressure additives include
sulphur-based extreme pressure additives such as dialkyl
sulphides, dibenzyl sulphide, dialkyl polysulphides,
dibenzyl disulphide, alkyl mercaptans, dibenzothiophene
arnid 2,2'-dithiobis (benzothiazole); phosphorus-based

10 extreme pressure additives such as trialkyl phosphates,
triaryl phosphates, trialkyl phosphonates, trialkyl
phosphites, triaryl phosphites and dialkylhydrozine
phosphites, and phosphorus- and sulphur-based extreme
pressure additives such as zinc dialkyldithiophosphates,

15 .- dialkylthiophosphoric acid, trialkyl thiophosphate
esters, acjdic thiophosphate esters and trialkyl
trithiophosphates. These extreme pressure additives can
be used ihdividually or in the form of mixtures,
conveniently in an amount within the range from 0.1 to 2

20 parts by weight, per 100 parts by weight of the base oil.

The known anti-emulsifying agents: which are
generally used as lubricating ©il additives can also be
used. These agents may be conveniently added and used in

) an amount within the range from 0.0005 to 0.5 part by
25 weight, per 100 parts by weight of the base oil..

Examples of anti-emulsifying agents include
polyalkylene glycol-based non-ionic surfactants, for
example, polyoxyethylenealkyl ethers,; polyoxyethylene
alkylphenyl ethers and polyoxyethylene alkylnaphthyl

30 ethers.

The lubricating oil composition of the present
ivnention is useful as a hydraulic oil composition, a
compressor oil composition, a’turbine 0il composition, a

bearing oil cdﬁbééitibhrénd/dr'é gear oil composition.
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reference to the following Examples which are not
intended to limit the scope of the present invention in
any way. |

5 I1lustrative Examples

Sample oils were prepared by compounding extreme
pressure additives and carboxylic acid based and
carboxylic acid ester-based anti-rust agents and amines .
at various concentrations as shown in Table 1 in a

10 hydrogenation refined base oil of kinematic viscosity

31 mm?2/s at 40°C with a viscosity index of 107, a sulphur
content of less than SAppm, a nitrogen content of less

than 1 ppm and an aniline point of 112°C as the base oil.
The effect of the invention was investigated in
15 terms of the anti-rust agent performance and the extreme
pressure pérformance.
The test methods used for assessing performance in
the Exaﬁples and Comﬁarative Examples were-as indicated
below.

20 Anti-rust Test

In order to evaluate the anti-rust performance of
the sample oils, an anti—rﬁst test was carried out for 24
hours at €0°C in the presence of artificial seawater in
accordance with ASTM D665. It was investigated whether
25 or not rust had formed on the steel specimen after the.
test.
FZG Gear Wheel Test

In order to evaluate the lubrication performance of
the sample oils in gear wheel equipment, the A test gear .
30 wheels were used in accordance with ISO/WD14635-1 and -the
gears were run for 15 minutes at each loading stage at an
initial oil temperature of 90°C and a motor speed of 1450

" rpm. The loading stage at which scorching occurred on
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the tooth surfaces of the test gear wheel as the load was

being increased in stages was observed.

Examples 1 to 9 and Comparxative Examples 1 to 9

The compositions and test results.are shown in

5 Tables 1 to 3.
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“ 2. manufactured by the Ciba Speciality Chemicals Co.
5 ‘ under the trade designation “Sarcosil 0”.
3. manufactured by the Ciba Speciality Chemicals Co.

under- the trade designation “Irgacore NPA".
4. manufactured by the Colonial Chemical Co. under the
trade designation “Korakoa 93*.
10 5. CAS No. 68B506-34-3, 27136-73-8.
6. manufactured by the King Industries Co. under the
3 trade designation “K-CORR 100”.
‘Anti-rust agent disclosed in US-A-5,275,7409.

Comparative Example 1 had only the extreme pressure
15 additive compounded therein. Whilst said example and
exhibited good extreme pressure performance in the gear
wheel test, rust formed in the aﬁti—rust test as novanti—
ruét'agent and amine had been added thereto.
In contrast, in Comparative Examples 3 to B the
20 minimum amount of carboxylic acid-based or carboxylic
acid ester-based anti-rust agent had been added thereto
| aﬁd thus no rust formed in the anti-rust test. However,
there wasva marked fall in the durable load in the FzG
gear wheel test as a result of the addition of the anti-
25 rust agent. .

Furthermore, only the amine had been added in
Cémparative Examples 2 and 9, with no carboxylic acid-
based or carboxylic acid ester-based anti-rust agent also
being added. Adequate anti-rust effect was not obtained.

30 ' With Examples 1 to 9, which are according to the
present invention, the amount of carboxylic acid-based or
carboxylic acid ester-based anti-rust agent required was
greatly reduced as a result of the synergistic effect

between the amine and the carboxylic acid-based or



0110ri -.i mNO COM4HULL 2 24UCLD6).<Wa ' r)pd)tir 58'%5@&0
05 _1PC T/ EP02/ 06066 WO 02/ 092735 19 OCT 2005 PCT/ EP02/ 950 ;
f ac@BEF9BYSt he Lubrizol Cc under the trade desi gnat iRSiT/ER0MOFG6S o
859". 2 manufactured by the C ba Speciality Chemcals Co. 5 under the
trade designation "Sarcosil O'. 3. manufactyred by the G ba Speciality
Chem cals Co. wunder the trade designation “™lrgacore NPA'_ 4. :
manuf actured by the Col onial Chem cal Co. under the trade designation
"Korakoa 93". 10FFPENG o 2 BEHEELFEF-B2s52F13BL 3L 8St RITRhIHEULES by
the King Industrdfsefa.urdtipdher < badendeshgoat ion, "&aLPRAOYzs a
Anti-rust agent disclaosed in US-A-5,275,749. Conparatjve Exanple 1 had
only the extrenSY5idds SR ovEReRtdilty ¥&SE6Rbodhdele tHetkilr BRf 1S r8%Rd
exanpl e and exhigdyd6: 40 QPSR PWBS SHI Ra BELAQSFANSE e the igedkt
wheel test, rust fornmed in the anti-rust test as no anti- rust agent and
am ne had Eeen FHEY thereto. In contrast, in Conparative Exanples 3 to B
t he 28 m gi nmum anoumﬂqe)flﬁimc?twﬂgc oa.gi daﬂﬁpﬁ@ﬂt%néﬁ&ﬁﬂé@&%ﬁ ipfresaatd
ester-based anti-rust .agent had been.added thereto. t no rust
Formed i the  artd FRiH BHE TARRGRALT TERE: cohetom TRNSA T8 Fh t he
dur abl e | oad i n rdel=ZGhigeararnsheéelrrfait iasraspestl ¢f dothectaddi ti on of

co01
CT 20
1 manu

the anti- 25 rust. _agent Furthernore, onl he am ne had been added in -
Conpar ative Exanp ve%ofméag ?T,H%Nistaﬁelr%g égérib%?ﬁ'ir&a%%ad& b'sélsgeoc?d(’j)lran%l'r'ust

car boxyl i 8%aci d restierrzased vAmtlistr adsocaljeningl sood extreme pressure
performance to match the increased speeds, higher
pressures; more compact nature and improvement in
durability requirements of modern industriallmachiﬁery.
Furthermore, the amount of apti—rust agent added can
15 be reduced by means of the present invention and
: lubricating oil compoéitions which have excellentr
performance can be provided more cheaply.
The lubricating oil compositions of the present
invention are useful as lubricating oil compositions
20 where both anti-rust performance and.extreme pressure
performance are required and they can be used as |
hydraulic working oils, gear wheel oils, compressor oils,

turbine oils and bearing oils.



bei ng added. Adequate anti-rust effect was not obtained 30 Wth Egqm 2955
| to 9, which are according to the present invention, the anmount of

car boxylic acid-based or carboxyllc acidz2ester-based anti-rust agent
required was -greatly.reduced as a result of the synergistic effect .
bet ween the ‘ami ne and the carboxylic acid-based or WO 02/ 092735 - 22 1 9
O C T 2005 * PCT/ EP02! Q5066 carboxylic acid ester-based anti:rust agent
whi ch are essential conmponents of the _invention, and there was a great

i nprovement in respect of the fall iﬁiﬂhéiéiﬂﬁéhE' pressure performnce
whi ch was caused by the anti-rust 5 agent’. The lubricating oi
conpositions of the present ntion ar.e Vvirtually free, or.conpletely

free, of netals wh l&raé:*ﬁ‘& GHRESSFEE FOBTH1RE 2 RRPbnnent -

and safety andgbhey & RraiydE tgeed c@ﬁblﬂatsﬂorﬂ%_ommémgmnce whi | st
al so havi ng good extrene pressure B perforpmance tqQ match the, increased

speeds, higherll)pr 8s§EEESX e TRES &t Ur ML Wor OvaTEht SF e L

durability regggggng&%g_ghsmoq§@&ﬂ .ndustri.al machi nery. Furthernore, the
anount- of anti-rust agent added can 15 be reduced by neans of the

present 3 nventtén &td1eR@Sr 88t TP 0IAT CINPYsi TS et Sthi THPh AFRORK CEPE ent

per f or mance C@&obﬁ RofYirded nor (@) Cherplal kyihed iy d caHidy @it be
conpositions of the present. |nvent|on are useful as |ubricating oil

conposi ti ons IggrﬁﬁépéeﬁoFW gREErAds L OBEEG nldloe and extreme pressure
perf-ormance are required and they can be used as hydraulic working oils,
gear wheel oil.s, conpressor 6’} 5,NHgusbine oils and bdading oils. 19 OC
T 2005 - 23 CL A1 MS 10-group which has from12 to 30 carbon at ons,
and n is.an' NBr i S t
unsat ur at ed alsl%g Ir_JBFky égfgg %Fgﬁé |§ﬁ?ﬁ§%§aﬁﬁtﬁH§%bH%e represe%ted by
i nt egerl Cof valgu;reup phizh aeg. f(rB}n tliRe tog e rcalr oy mﬂ@%,Z)andaimr@mn R2
represents a gﬁtggggegm q@lg@sgtg&abed-%b>R%N2q§§ﬁ2)rNH2 (2) 1.
Lubrlcatlng ol osition conprising a mnor

N- alkylpolyalkylenedlamlnes which can be rep*esented by

general formula (2},

R2NH'('CH2)mNﬁ2 : C(2)

15 ~ wherein R2 represents a saturated or unsaturated a“f
.._group which has from 12 to 30 cakbon atoms, and m‘§

‘. integer of wvalue from 2 to-5; and a major amount olj

' lubricating oil base oil, whereln said comp051tlon

"""""" comprises from 0.001 to 0.5 part by weight of the .
'20 " carboxylic acid-based or carboxylit acid ester—baseff}ljtﬁ"

anti-rust agent; and from 0.001 to .0.05 part by weight

the at least one tyne of amine, per 100 parto bij

of lubrlcdtlng 011 b=se oil.

2. Lubricating 011 composition according to Clalm 1 3 ff

25 wherein szid composition comprises from 0.001 to 0.05
part by weight of the carboxylic acid-based or carboxylic
acid ester-based anti-rust agent, per 100 parts by weight
of lubricating oil base oil. '



amount of an additive conbination conprising .(i) a carboxylic agi - hased
or carboxylic acid ester based anti-rust agent; (ii) at |east on gt%d”@ﬁf
am ne sel ected fromanong the group conprr8ing (A) the-al kyl anilnes which
can be represented by general formula (1), integer of value from2 to 5,
and a nmayor agount Laibrgreeip nhich. kasndasoin Ik tacd@0d Trag bom @lens, laod m.
lubricating oil base oid, wherein said composition conprises from0.001
to 0.5 part.by’we gﬁﬁ of the  anti-rus :ngﬁi; an Fom 00 001"t 0 0,05 part
by weigl?jt oaddihdxl,i oracicd: based ammpanbbxyddeacéd Esterabash zne at
least one Lyoe or amne, per luu parts ny wea,gpt, .of lubricating oil
base oil. 25 PrditBArPROISREEIY I REGRIGE S cﬁ?léi:gmﬂoﬁlhgcatrb k% af AP paeRtedy

wei ght of theycaphoxyl ihC I.dibas or carboxylic wherein said
conposition clgrq}pgi ses i rom 0. 001 (55‘3 ‘0. 05 acid ester-based anti-rust

agent, per 100 parts- by_weight f bri 1 il base oil,.,.24 1 9 CCT
2005 3. Lubricating oil Sﬁﬁggﬁ?aﬁkgaggﬁgﬂg%{’%o aim1 or'22, which
further conprises, as an extrene pressure additive; one or nore '
conpounds sel ebtedibr &H & epO-eth @riii so h dsqaTorhe Prapiohi gragp dwmbickhhgan be
represented 5 by general fornula (3), Sigtf,_oé R_B%Z-SCHZCI‘-l( R4) 000H ( 3)
amherei n R3 repF88ent $%a B CETRI SHABA: FBuR Wit ThE a9 @m 3t @r &

carbon atons, gapdpR4 el1®ct Yy dQGE Rl Qe a1 0¥ OH 152l e Cédof£08MSHDNY
the linear chain or: branched 10 al kyl-_ groups which have from1 to 4

car bor L&t ons; 2A%Ytr PAPHP SpHESTHO MG JatE vihith taPHRPT epr¥8eAtRd by
general formika;f4)1SEREGIRRHN debe Wherdi e hD sepraseat snee@hepy! -
group, and R5 is a 15 hydrqogen atomor a |inear chain or-branched al kyl
group whi ch B88sFeemiPTERie ckbon atons; and an acidic . phosphate ester
whi ch can be represented by ggp%gbhigswl a (5), 0=PM( Y3 _r(oHr 20
wherein R6 is a "linear- chain or bf anched al kyl group ich has from3 to

13 carbon atons, and'r is an.integer.of value | or 2.
: T therein_Eh represents a phenyl group, and R2 is a

15 hydrogen atom or a linear chain or branched alkyl group
‘which has from 1 to 9 carbon atoms; and &n acidic
phosphété ester which can be represented by general

5y . . A _

formulé_
0=P(ORS)3.z(OH)y - . (5)

20 wherein R is a “linear chain or b:anched:alkyl group
' which has from 3 to 13 carbon atoms, and r is aniinteger-'
of value 1 or 2. o ﬁ
4. - Lubricating oil composition according to any one of
Claims 1 to 3, Wherein tﬁe lubricating oil bése oii is a
25 petroleum based and/or synthetic hydrocarbon based oil.
5. . Lubricating oil composition'aCCbrding to. any one of
Claims 1 to 4, which is used as a hydraulic oil
composition, a compresscr oil composition, a turbine oil
composition, "a bearing oil composition and/dr.a gear oil .
30 composition.
6. Use of a minor amount of (i) a carboxylic acidrbased

" or carboxylic acid ester- based anti-rust agent; and (ii)



4. Lubricating oil conposition according to any one of Clains 1 to 3
wherein the lubricating oil base oil is a 25 petrol eum based and? 80CT 2005
synthetic, hydrocarbon based oil. 5 Lubré&ating oil conposition .~
according to.-"any one of Cains|l to 9, which is used as a hydraulic oi
conposi-tion, arCOEREESs8k @kbeCorPasiitieOR el diddinNamwi Andly comPostihen,
a bearing oil conposition_and/or a_gear .qil conposition. 6. Use of a or
“carboxyl i ¢ mi ABFPARBHAE df) (T]ea 2d&MBoPRE Sadi-Pasal Bk i tERET e#2tpAsed

anti - rust agegy;ggﬁgrghikorﬁalg 12005 at | east one type of am ne
sel ected fromanmbng the group _ conprising -(A) the al kyl ainines which ran ’

be represented by general;fofRﬁmﬁijgm (R1) n 3-n whédéin RL represents
a saturated or.unsaturated alkyl group which has from 12 to 30 carbon

atons, and n j n. ipteger. of val.u Qr._2; ' _
N—:afky?polyaVé??%ﬁ%d?an?%gggﬁﬁﬁgﬁ %a%é%@?%gﬁgggﬁéﬁ%Qé{gﬁfﬁﬁﬁﬁeﬁl¥¥&nura
(2), RZNH (CHzyoudHrhwher ékn RZomepResent3d asathoratastbmos, wrséturid esn
al'kyl group whigh has fro 0,.30-car.ban at.o .and. mi.s an integer
of val ue fron%%gfgeﬁhogsv§%$§n§i9%u§f ggﬁiﬁ?Veqﬁ%%nbination in a

| ubricating oNtaThybpsiyethytenprisimiges whephesent dok wepenssated asyrul-a

(3), S:P(-O-Fgégggagcgéggk F-lm(%?s)-najor anount of |lubri.cating oil base

oil. 7 Use ac A “wherein said |ubri-cating weight of the
carboxikic aci d-based or carhoxylic acid ester-based anti rust agent;
and fréf 0.001 to 0.2 part GiNedmwsi¥on conprises {Fdm 0.001 to 0.5 °
part- by 20 by weight -of the at |east one type of amne, per 100 parts by
weirght of | ubgheatiAORDi kepaseetk B sbtera¢ed PmadatdiBd oIk
wherein the lubricating oil. conposition_conprises fromO0.001 to: 0.05
part by wei gh¥roRPt1el @R Peastrefe fype 6P &RFROD FomM00 FH Farts ¥y

wei ght, of | ubsi&géingroihibasershl 2ceBPa8SI bisORn AntdserBaCHNG 4O any

one of Clains.6 to '8, wherein the lubricating oil -conposition further
Conpr[ses,‘aSC%WPlna?lon.ln.? lubylcatlng oil comp051tlon-cpmprising a
15 - major emount of lubricating -oil base oil.
' 7. Usé accdrding‘tQ'Claim 6,_Wheréin said lubricating
o o0il compoéitionjéoﬁprises from 0.001 to C.S-pait by
weight of: the Cafbdxylié acid-based or carbokylic acid
. ' esfer—based:anti¥rust agent} and from 0.001 t§ 0.2 part
| 20 . . by weight of the at least one type of amine, per 100 -
o parts by weight of lubricatihg'oil base c¢il - o
B. .Use acéérding to Claim € or 7,‘wherein the
lubricating oil compbsitioQ éomprises from 0.001 to 0.05
. part by weight of the at least one type of émiﬁe, per 100
25 - parts by.ﬁeigﬁt.of.lubriéating cil base oil'coﬁpositicn.

' 8. . Use according t§ any one 'of Claims 6 to 8, whexein
the lubficatingzoil Eomposition further comprises, 'as an
extreme pressure additive one or more compounds selected
from a Pf-dithiophosphorylpropionic acid which can bé

30 represented by géneral formula (3),

S=P (-G-R3) ,SCH,CH(R4)COOH - (3)



extrenme pressure additive one or nore conpounds sel ected fron1g

(i -dithi ophosphoryl propionic acid which can be 19 OCT 2005 - Q[E%ﬂ@ﬁa
formula (4) wherein R3 represents a br anéfed al kyl group which has from
3 to 8 carbon atonms, and R4 is a hydrogen atomor a group selected from

anong the lin @q&ﬂ@g u i venkrgmlto 4
car bon at ans; %%f C’trlarg/}]ré)laosp orotﬂ#%%%%ﬂ E kggnBEOH e%?é§§hﬁé§ by
S=r (O Ph R-) ?zr(dﬂ& ey &8 rehibdrepresest Sa:r&dphényls grbymofgad B oS o a
hydrogen atom or a linear chain or_branched., al k aﬁ ﬁ |ch h%f from
| to 9 carbo¥T&iEhe® %é; ?Qh%@?ﬁ%sb%%télgsgén 85n pEnche

represent ed hyiganefdupd aiidn XH&ye £EGHOR6E3_ n( OkyBoh5k tvhereizn R6 is a
linear-chain or, branched alkyl grou£a15 which has from3 to 13-carbon

atons,: and r Hrs Yy i MRRRDOFO At Grioh a7 BEeTSREBFEPRGTt &Yany one

of clalns 6 terdravhergishtdedubricating oil composition, is a hydraulic
oi | ‘conposition, a conpressor. oil conposjtion, a turbine conposition,. a
bearing oil ponposition.ahdgg@(@_ggags)%onpositLOn. (4)

wherein Ph represents a phe@yl group, and RO is a
hydrogen atom or a linear chain or branched alkyl group
10 which has from 1 to 9 carbon atoms; and an acidic
| phosphate ester.whlch can be.reﬁresentedAby general

.Lormula (5)1
'0=P (OR®) 3.y (OH) y s (5)

wherein RG.is a linear chain or branched alkyl group
15 ' which has from 3 to 13.carbon atoms, and r is an.integéf
| of value 1 or 2. . o ' |
‘10. "Use according to any one of Clalms 6 :to 9, whérein
the lubrlcatlng 0il ComeSltlQn.lS a hydraullc 0il
) composition, a compressor- oil composition, é turbine oil
20 comp051tlon, a bearlng oil comp051t10n and/or a gear oil

CompOclthH



