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| ubricants suitable for use in. diesel engines and to a 5 nethod
controlling the viscosity of such lubricants in the presence of soot.

I nternal conbustion engines usually function by the conbustion of fuels
which in turn generates the power needed to propel vehicles. In the case of
a diesel engine, the fuel is a diesel fuel and the conbustion thereof
generally results in emssions fromthe, to exhausts of such vehicles which
conprise three main conponents. These are: soot, particulate natter and
nitrogen oxides (the latter will hereafter be abbreviated as NOx for

conveni ence). O theJESKHOBNGINREUBTEJANTCORPESTaAOMNesult of inconplete
conmbustion of the fuel. Soot adversely affects the perfornmance of
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and NOx. If, however, the engine temperature 1$ lowered, incomplete combustion ensues

and whilst this reduces the amount of particulate matter and NOx formed in the
enuissions, it also substantially increases the amount of soot generated. The soot so
formed can manifest itself in two ways. It can either appear as a thick black smoke

25 emitted from the exhaust of the vehicle or can be controlled by absorption or improved
dispersion of the same in the lubricant used in such engines. In view of the stringent
environmental regulations to control the emission from vehicle exhausts, it would be
preferable to retain soot in the engine lubricant. This method, however, presents a
different problem. As the soot builds up in the lubricant, the latter becomes '

30  more and more viscous and upon reaching a critical value can cause gelation of the
lubricant and may eventually cause seizure of the engine. Several methods have been
tried to alleviate this problem including the use of one or more of dispersants, metal salts
and solvents which may be ethers, esters and the like. However, none of these have
resolved the problem satisfactorily.
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-2 The object of the present invention is to devise a method of m‘U'P?MAR"QUﬂS
the problemof the rise in viscosity of the lubricant due to the presence

of soot by maximsing the period for which the soot remains in the
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PCT/ EPOOlOQZﬁlI.e diesel engine lubricant may comprise as base stock a nuneral oil, or a
20  syathetic base stock other than phthalate esters, such as eg a polyalpha olefin, or a
combinaticn or biend of such base stocks. A mineral oil base stock which may be
hydroisomerised or hydrocracked is preferred. The final lubricant compositions will
generélly meet standard engine oil Viscosity grades including, inter alia, OW-20, SW-20,
5W-30, 10W-30, 10W-40, 15W-40 and 15W-50
25
A dispersant is present in the compositions of the present invention to aid in the
dispersancy of any soot and other particles formed in the engine and to thereby form a
well dispersed suspension of such pa:ticles in the Jubricant. The dispersants minimise the
risk of agglomeration of the soot particles and also prevent sludge formation or
30 {flocculation of the suspended partictes. Examples of dispersants that may be used in the
compositions of the present inventjon include inter alic high molecular weight succinates
such as e.g. polyisobutenyl succinates and the reaction products thereof with amines,
especially polyamines to form the corresponding polyisobutenyl succinimides, and salts
thereof such as eg the borated salts, and borated amino-phenol/formaldehyde
35  condensates.



-3 The dispersants are suitably used in an anmount ranging from abogn-i ﬂARO?ﬁ’[Iﬁ

by weight based on the total weight of the lubricant conposition;
preferably fromabout 4- 8%by wight. , - - 5 The phthal ate ester(s)
chosen @ oihigsy pur pose have to be mscible with the baseCTHPook21IWth this
provi so, the phthalate. esters which can be used 'in the present invention
can be esters of phthalic acid whi chhave the car boxyl groups in the 1, 2-
(ortho), 1,3- (meta) or 1,4-(para) positions of the benzene nucl eus. The
esters are suitably derivable from nonohydric al cohols having from 6-20
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weight. The presence of the phthalate esters in the compositions of the present invention
enable soot to be better dissolved and/or dispersed within the lubricant thereby
20  minimising agglomeraticn thereof and hence controlling the viscosity of the lubricant by
maintaining it within desired levels. These desired levels will vary with the nature of the
fuel combusted and the engire oil ﬁsed, the engine size and the operating conditions
employed. For a typical XUD11BTE passenger car engine test, the increase in viscosity

due to soot is suitably no more than 125% of its initial value.

25
The lubricant compositions of the present invention can be prepared by blending
the ester with the base stock along with the other ingredients using conventional lubricant
blending techniques.
30 The lubricant compositions of the present invention may contain in addition,

conventional additives such as e.g. anti-oxidants, viscosity index 1mprovers, extrerne-
pressure agents, friction modifiers, corrosion inhibitors, emulsifying aids, pour point

depressants, detergents, anti-wear, anti-foams and the like.



follow ng nethod(s) which involve the use of the industry standard tey Xtﬁ;ﬁ
11BTE (CEC L-56-T-95). 5 The present invention is further |IIustrHt7e AR 5
reference to the following Exanples: EXAMPLE: The performance of a

| ubri can?WCclB@é¥i tion suitable for use in a passenger car PIO/ER0G48I11engi ne
was evaluated for.the ability of the phthal ate esters of the present
invention to control the viscosity thereof according to the industry
standard test XUD 1 IBTE (CEC L-56-T-95) by performng the test on
conpositions with and wi thout the phthalate esters therein. 15 The
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di spersant, antiwear and antioxidant additives. 20 In one formnulation, the
group i basestock was reduced by 3% by wei ght and di- isononyl phthal ate
est ér (JAY- OFINPpresont ExyeamioChefrihat 3luswaed adttl eefeainc8 iy folkéght | evel . The
XUD II ”?Eﬂgil* ne test operated for 75 hours in a soot producing node 25
under a“se operating conditions. The details of this engine test are
given in the industry procedure referred to above, ie CEC L-56-T-95. The

Ki nemat sity of the lubricant at 100C is nmeasured as a function of
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15 The lubricant was a 5W-30 grade (ex Esso), using a mixture of base stocks
including a synthetic ester component and a typical group III base stock. A
monofunctional OCP viscosity modifier was used. The detergent inhibitor package (DI

"contains standard lubricant additives, namely detergent, dispersant, antiwear and
antioxidant additives.

20

In cne formuijation, the group I basestock was reduced by 3% by weight and di-
isononyl phthalate ester (JAY-DINP, ex Exmn Chemicals) was added at 3% by weight
level. '

The XUD IIBTE engine test operated for 75 hours in a soot producing mode

25  under a set of operating conditions. The details of this engine test are given in the
industry procedure referred to above, ie CEC-L-56-T-95. The kinematic viscosity of the
lubricant at 100°Q 1s measured as a function of time and soot (formed and dispersed)
using the standard KVipo procedure. The viscosity of the lubricant at 3% soot
concentration was chosen to reflect end of test conditions.

30

The Tables below show the materials used and the performance of the two test
oils. In these Tables, the following abbreviations have been used:

JAY-DINP - Di-isononyl phthalate (ex Exxon Chemicals)
DURASYN®-61
35 MARCOL®-172 A white mineral o1l (ex Esso)
YUBASE®-4 - A group IIf base stock having a viscesity of 4 ¢St at 100°C

A polyalpha olefin (ex Albamaru)



5 PTN-8002 - A viscosity index inprover which is an ol efin copolyne

contai ning pour point depressant DI - A detergent inhibitor packag@] MAR 2005
conprising cal cium sul phonate detergent, a polyisobutenyl succininde

di sper sagp.g2psp@condary zinc dithi ophosphate antiwear ageotepdigetre of
phenol and am ne antioxidants, rust inhibitors and anti-foam ng agent.

TABLE 1 - Lubri cant Corrp03|t|ons 10 15 COVPONENT (wt %)

JAY- DI NPDURASYN- 61MARCOL- 172YUBAS~- 4PTN- 8002DI Exanpl e 1 029.52030812.5

( Conpar ative) Exanpl e 2 329.520278L 12.5 (Invention) The performance of !
t hese | igegmt conpositiong {ifAicdiReeimeRItNEeLEE using the
XUD 11BTE engl ne test descri ‘ed 1gve h E resuiuts a?tglg?\l}tgﬁﬁclhﬁﬁ?abl e

bel ow. TABLE 2 - Test Resul F@ntpRGMSPQW@@YW[DE O LS | NTEGERS
TESTEDExpnpl e 1 Exanpl e 2 (Qo a6 bikd Q al i scosity
|ncreasep(rnrn22/sl 4023 at 3%so00t éllu]g1 HI:%H £59 B%%{A)gﬁ]lsdsé%cgunr}[%rl t s4451 Soot
(%W W) 4. 33. 6 The above resupt thsméﬁ/\ﬂettﬁa@ﬂtt npolagdbuteoyl sutciBdsight hal at e ester
(JAY-DINP) 20 signi ficantl yispadugessdheaaPsak dittiophsGRslelhiilba ease. At the

sane tinme, both sludge ) ] o
agent, mixture of phenol and amine antioxidants, rust

inhibitors and anti-foaming agent.

TABLE 1 - Lubricant Compositions

10
COMPONENT {wl%)
JAY-DINP | DURASYN-61 | MARCOL-172 | YUBASE-4 | PTN-8002 DI
Example 1 0 29.5 20 30 8 12.5
(Comparative)
Example 2 3 285 20 27 8 12.5
{ _ (Invention)
The performance of these lubricant compositions in a diese] engine were then tested
using the XUD 11BTE engine test described above. The results are given in Table 2
below.
15
TABLE 2 - Test Results
PRODUCTS 5W-30 GRADE OILS
INTEGERS TESTED Example 1 Example 2
(Comparative) (Invention)
Absolute Viscosity increase (m.mgfs) 40 23
at 3% soot
Sladge Merits 9.0 9.3
Piston Merits 44 51

|
Soot (w/w) 4.3 3.6

The above results show that the addition of 3% phthalate ester (JAY-DINP)
20  significantly reduces the absolute viscosity increase. At the same time, both sludge
control and piston cleanliness are improved as shown in the sludge and piston merit

results above.



control and piston cleanliness are inproved as shown in the sludge_and
piston nerit results above. 0 7 MAR 2005 -6 CLAIMS: 1. A nethod ofl 1 MAR 2005
operating a diesel engine lubricated by a |ubricant conposition to control
the rate of rise in viscosity of the conposition due to the presence of soot
therein, which nethod conprises lubricating the engine with a diesel engine
| ubricant conposition conprising: (a'%'a base stock other than synthetic
phthal ate esters; (b) a dispersant; and (c) at |east one phthalate ester in
an amount |ess than 5% by wei ght of the lubricant conposition. 2. The
met hod ofCLATMSmM 1 wherein the phthal ate ester is selected fromone or nore
of the esters of phthalic acid which have the carboxyl group in the 1, 2-
(ortho), 11AZetHodwef aperating a fiedel edgheieiicaedby 4 loticantzogpesidealky dri ¢ al cohol s
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and bor at ﬁﬁlﬁ_ﬁ%{g héﬁ% e mehod of any

pr ecedi n%mﬁa pﬁs‘Pﬁ”é “corrp05| tion in an
anount e range of from6 to 10% by wei ght based on the weight of the
conposi tion, et hod of any precedi ng ¢l aimwherein the conposition
conpri ses- 3@3%%@Of§h€§%@‘aﬂﬁﬂn@%?mé¥@“&° woqexlialcobdge st ock ot her than
pht hal at dsosewvéalgohohr a combination or blend of such base stocks. 9. The use
of at least phthalate ester in an anount | ess than 5% by wei ght, based on
t he t ot al% Wedmehodott any prieesding clainp wheraintheqbplatsiestiina teopbthilsteng a base st ock
(other than synthetic phthalate esters), to control the rise it viscosity
of the cdnﬁb@n@hmfd%mm%mwm&abmmmmmdml ng operation of
a di esel leyigimeohpdsition s arappatlise thag d My steigho based oa the composition.

6. The method of any preceding claim whersin the dispersant is selected from high
molecular weight succinares, the reaction products thereof with amines, succinimides,
salts thereof, borated salts thereof, and borated amino-phenol/formaldehyde
condensates.

7. The methed of any preceding claim wherein the disporsant is present n the
composition in an amount in the range of from 6 to 10% by weight based on the
waight of the composition.

8. The method of any preceding claim whetein the composition comprises as base
'stock a mineral oil, a synthetic base stock other than phthalate esters, or 4 combination
or blend of such bage stocks.

9. The use of at least phthalate ester in an amount less than 5% by weight, based on
the total weight of a diesel lubricant composition comprising a base stock (ather than
synthetic phthalate esters), to control the rise in vigcosity of the composition due to
the presence of soot therein during operation of a diesel engine lubricated by the
composition,




