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HQZ- “istillates. It has al so been suggested to use bl ends of such
hydrocracked wax distillates with aliphatic esters in order to lnprove t he
performance of such.base oils. These prior .art conpositions ugﬂé tgé
contai n 80%w. w or. nore of a hydrecarbon or mneral.oil and 489 w of
an aliphatic carboxylic acid ester in the base fluid. Such conp05|t|ons
whi | st being very efficient and being to sone extent biodegradable, stil

| eave room for inprovement. It has now been found that base oil bl ends
can be fornul ated which not only inprove the biodegradability thereof but
achi eve the same without |oss of performance at the same time exhibiting
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LUBRICATING OIL COMPOSITIONS

The present invention relates to environmentally friendly
lubricatiné oil compositions for automotive engines. Lubricating
oil compositions for use in automotive engines are welllknown.
These compositions usuelly contain a base fluid which may comprise

5 mineral oils,'hydrocarbon oils and/or synthetic fluids and
conventional additives such as viscosity index (hereafter "VI")
improvers,'anti~oxidahts, corrosion inhibitors, dispersants,
anti-wear additives and sludge control agents. In recent years,
automotive engine o0il development has seen a steady trend towards

10 lower viscosity multigrades, principally to improve fuel
efficiency. The predominant viscosity'grade has moved from a
typically 20W/50 oil to a 10W/40 or a 5W/40 oil. The manufacturers
of automotive engine equipment have also tightened the
specifications for such oils in terms of oil consumption, bearing

15 proteétion and shear'stability. This has meant that the engine
lubricant has had to become lower in volatility and more shear
stable so that these thinner oils stay.in the specified grade band
longer. As a result, lubricating oils compositions based solely on
conventional solvent refined mineral oils are no longer adequate to

20 meet these stringent performance requirements. To meet these
performance requirements, a growing demand has arisen for "spec1a1"
base oils possessing superior qualities of volatility, VI and pour
point. These special base oils have a VI above 120 end the
requirement is primarily met by the use of paraffinic base oils

25 which include inter alia oils based on hydrocracked wax
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relatively | ower enissions, |ower fuel eonsunption and | ower oil.
consunpti on. Accordingly.. the present invention is an autonotive
engi ne lubricating oil conposition which has a nmajor proportion of a base
fluid which fluid conprises a blend of~ &)y isotridecyl . dodecanedi oate b)
at | east one hydrocarbon oil conprising up to 99.5%v w of aliphatic

hydr ocar bons and no nore than | 0%V w aromati c hydor carbons such that the
total of aliphatics and aromatics is | 00% wherein the anount of conponent
(a) in the bl ertdtiNlatest h@triasgelés deed Sughéived. to use Asledds orfi bach above,

the b fl b t 1l. Th
e base flui qlty‘&?&?! cﬁgé Wix &ﬁ%‘ilﬁite@”wfﬁx Qiip@ﬂglé‘ e'Q){Q{sOC.ifi‘r 1-0d €

ester conponen deriva the reaction of an al I pna atic nono-,
di -and/ or pol ;ﬂm@awm)%yw@r&emnﬁm# shethapel iy F - alThefPriprart

. est terl L i cati orbtoﬁgwht]gbﬁ)@tszsua11y eBRCd ih %ﬁwmﬁﬁ?&f loﬁ L’&'ihy@%&&%oxé izl ude tge
i sotridec esters o oct ane-| -e exan i 0i c aci
o Hodeckne: mieres gih 4 ot 1of e ph ey a1 GREHE GAERAVELS, 611 S9AR 0Nt
(b) in the bl emdtbaitaabl fauiis. ashynlrmpas:kadnwa»hms&t béingt eery Mfirient

38?8' fically, a%HCDeﬂﬁédwCs%FnQo&t%hL $1580 SA0b AN st 1 Q2> WWhnVieo T € Erably
1mprovement.

It has now been found that base oil blends can be formulated
10 which not only improve the biodegradability thereof but achieve the
' same without loss of performance at the same time exhibiting
relatively lower emissions, lower fuel consumption and lower oil
consumption. ' '
_ Accordinglj,.the present invention is a lubricating oil
15 composition which has a major proportion of a base fluid which fluid
' comprises a blend of: o
a) . at least one ester derivable from isotridecyl alcohol and at
least one éliphatic moné-, di- or polycarboxylic acid, and
b) at least one hydrocarbon oil comprisihg upto 99.5% w/w of
20 aliphatic hydrocarbons and no more than 10% w/w aromatic
hydrocarbons such that the total of aliphatics and aromatics is
100% wherein the amount of component (a) in the blend is in the
range from 25-55% w/w.
As described above, the base fluid comprises a blend of an
25 ester and a hydrocarbon o0il, The ester component (a) is derivable
. by the reaction of an aliphatic mono-, di- and/or poly-carboxylic
acid with, isotridecyl alcohol under esterification conditions.
Specific examples of such esters include the isotridecyl esters
of octane-1,8-diocic acid, 2-ethylhexane-1,6-dioic acid, '
30 nonane-1,9-dioic acid, decane-1,10-dioic acid and
dodecane-l,iZ-dioic acid. _
Similarly, the hydrocarbon oil componeht (b) in the blend
suitably is a hydrocracked wax distillate. More specifiéally, such
hydrocarbon oils can contain upto 99.5% w/w, preferably upto

35 97Z-w/w, of aliphatic hydrocarbons and no more than 10% w/w of
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979@WVM of aliphatic hydrocarbons and no nore than | 0% w of
- 3- aromati c hydrocarbons. The expression "aliphatic hydrocarbons”
as used herein and throughout the gpecification is neant to |nclude
open chain aliphatic hydrocarbons as wePl™ as cyctoaliphatic
hydr ocar bons such as e.g. naphthenic hydrocarbons. The total 5
pol ycyclic aromati c hydrocarbons in the hydrocarbon oil is suitably
aromatic hydrocarbons. The expression "aliphatic hydrocarbons" as
used herein and throughout the specification is meant to include
open chain aliphatic hydrocarbons as well as cycloaliphatic
hydrocarbohs such as e.g. naphthenic hydrocarbons. The total
5 polycyclic aromatic hydrocarbons in the hydrocarbon oil is suitably
less than 10 ppm, preferably'less than 5 ppm and more preferably
less than 1 ppm. Typically such hydrocarbon oil contains from
92-97% w/w of aliphatics and 3-8% w/w of aromatics;
The -hydrocarbon oil component (b) iﬁ the blend is suitably
10 prepared by feeding a waxy distillate through a hydrocracker at
70-95% conversion under elevated temperature and hydrogen pressure.
In the first stage of this hydrocracker, sulphur and nitrogen
compounds are removed and in the second stage the aromatics are
hydrogenated to naphthenes; the hydrogenated products including the
15 naphthenes are cleaved and rearranged to produce a controlled range
of paraffins and isoparaffins. Fuels and lubricant pro@ucts are
separated by atmospheric distillation from the resultant
hydrocracked products and the 5-35% heavy component is the
hydrocarbon fraction used as the hydrocarbon oil component (b) in
20 the'blend. A product produced by this method is substantially free
of any unsaturates. This feedstock can be further refined, if
necessary, by conventional techniques such as additional
fractionation, extraction or dewaxing to obtain the finished
product. The resulﬁént hydrocarbon oil has the following physical
25 characteristics: ' |
 Colour (ASTM D 1500) .......... 1.5 Max
Density (ASTM 1298) ...........  0.83
KV(40°)/cSt (ASTM D 445) ...... 17.28
"KV(100°C)/cSt (ASTM D 445) .... 3.99 - 4.22
30 VI (ASTM D 2270) ...ccecc0eesee 123 - 128
Pour point/°C (ASTM D 97) ..... =24 - -27
% S (XRE NFM 07053) ...........  0.08 - 0.15
Total N/PPM evvvesoasosaaenasss ca 12
Aromatics by HPLC/Z ........... ca 7.7

35 Aliphatics By HPLC/% .......... ca 92.3 T
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| ess than 10 ppm preferably | ess than 5 ppm and nore preferably | ess

than 1 ppm Typically such hydrocarbon oil contains from . 92-97% w w of
al i phatics and 3-8% w w of aromatics. The hydrocarbon oi

conponent (b) in the blend is suitably %0~ prepared by feeding a waxy
distillate through a hydrocracker at + 70-95% conver si on under el evated
t enperature and hydrogen pressure. In the first stage of this

hydr ocracker, sul phur and nitrogen conpounds are renoved and in the

second stage Epbyeycdhutdrenatics/ppm - hydPebenat ed to napht henes; the -
hydr ogenat ed pr odggt ghd r&‘ihﬂ@t’lg ﬂﬂ?oé—a@boﬂ@-mﬁt bﬂpﬁy@f&agﬁﬁ@\égg c.EUﬂxgonent

rearranged to E oduce a c roll range paraffins and
i sopar af fi ns. {PHudPeut 744 FE%H‘FF‘S&? J&BE‘E%"EQF%" having; ap Average (pprbon
at nospheri ¢ dnsiabdd af iabout raym t he resul t ant hydr ocr acked products and

t he 5-35% heavy c on | s the drqcarbon fraction d as the
hydr ocar b%n oi | c%ongn%iv )ﬂmoum"foof tth% e%l a°mp°$\en gagc 12)"'duced by
thi s net hod i bydrdssrben iodl |opmporamt (b) 19ftmnyaim£aum atitkin Thesspheemtiock

can be furt he'iaﬂé:'efs' B6she Li11 depedd€aford 8he nab.i(r&%@vﬂm 'tQQaAomE)g !qulﬁf' such
as additional fractionation, extraction or dewaxi ngyto obtain the

finished theiFanelat ivRcvissoritiant Tpdr skrbtn of ItheaBydaesarkan owi ng

physi cal 25 celymhadt e0bi)Sisé &Gthin the GlySikal( Al AfaR@¢ specification 1.5

Vax 10 defined above, and the ester component (a) is
isotridecyldodecanediocate, the amount of ester (a) in the blénd may
suitably vary from 30-50% w/w, preferably from 40-50% w/w.

In addition to the above blended base fluid, the lubricating
composition of the present invention .comprises minor proportions of

15 conventional additives-which include inter alia the following: one
or more sludge dispersants, one or more VI improvers, one or more
anti-wear additives, and one or more anti-oxidants. Typically, the .
additive package used is known to cémprise components which meet the
stringent requirements of an API Performance Classification "SG".

20 These requirements include successful testing in the following
categories: rust test, dispersancy test, piston varnish test, low
.temperature siudge test and wear test. Such additives are
commercially available as an additives package sold e.g. as an "SG
Additive Package" under the némes GBX 2900 and GBX 2905 (both ex

25 - Adibis'Ltd, UK). Such an additive package suitably fofms from
10-20% w/w, preferably from 11-16% w/w of the formulated lubricating
composition. Examples of compounds that may be present in such a
package include anti-rust agents such as the overbased calcium or
magnesiuﬁ sulphonates or phenates; anti-wear agents such as the zinc

30 dithiophosphates, preferably the zinc diglkyi dithiophosphates
containing 5-15% w/w phosphorus (normally prepared using a mixture
of secondary alcohols and representing 0.05% ~0.5% w/w of
phosphorus, typically 0.1-0.14% phosphorus in the finished oil);
ashless dispersancy agents such as derivatives of long chain

35 hydrocarbon substituted succinimides, especially the polyisobutenyl
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Density (ASTM 1298) .... ....... 0.83 KV(40[err])/cSt (ASTM D 445)

...... 17. 28 KV(100[err]C)/cSt (ASTM D 445) .... 3.99 - 4.22 30 VI
(ASTM D 2270) ..... ....... .. 123 - 128 Pour point/[err]C (ASTM D 97)
..... -24 - -27 % S (XRF NFM 07053)5.=... ...... 0.08 - 0.15 _
Total Nppm....... ........ ... ca 12 Aromatics by HPLC %
............ ca 7.7 35 Aliphatics By HPLC/ % ........... ca 92.3

succinimides; and sludge dispersants which are oil soluble salts
such as amides, imides, oxazolines and esters of mono- or
d1—carboxy11c acids or anhydrides.
The anti—oxidants typ1ca11y contain phenollc compounds and a
5 typical antioxidant is commercially available as ADX 545A (ex Adibis
Ltd). The anti-oxidants are suitably present in an amount from
0.01-5% w/w, preferably from 0.1-2,0% w/w'of the formulated
lubricating composition. _
The 1ubricating-compositions also contﬁin one or more VI
10 improvers. .Examples of such VI improvers include polymethacrylate
type dispersants commercially sold as Plexol 1420 VX (Regd Trade
Mark, ex Rohm GmbH) and hydrotreated polyisoprenes commercially sold
as Shellvis 200 (Regd'T;ade Mark, ex Shell UK Ltd). 1In the case of
the latter, it may used as a solution in the hydrocarbon oil
15 component (b) abové. The VI improvers are suitably present in an
amount from 2 to 5% w/w of the formulated lubricating composition.
Thus a typical formulated lubricatihg composifion (A) can be
represented by the following components in w/w %:
SG Additives Package (GBX 2905, ex Adibis Ltd) - 15.4

20 ADX 545A (anti-oxidant, ex Adibis Ltd) - 1.0
Plexol* 1420 (VI improver, ex Rohm GmbH) - 3.1
Shellvis* 200 (VI improver, 10% soln, ex Shell UK Ltd) - 6.0
Isotridecyldodecanedioate : _ = 22.59 and
Hydrocarbon oilk | ' - 52.71

25 * Registered Trade Mark
** The hydrocarbon oil is a hydrotreated wax distillate containing
92.3% w/w aliphaticé and 7.7% w/w aromatics which is
substantially free of any unsaturates and had a polycyciic
aromatic content of about 0.1 ppm. An oil of this type is
30 described above.
Variations of the formulated lubricating composition (A) shown
above can also be formulated in which the relative amounts of ester
‘and hydrocarbon oil are (B) 32.28% and 49. 32% respectively or (C)
39.5% each.

35 It was found that the performance of the lubricating
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Pol ycyclic aromatics/ ppm - 0.1 O the aliphatic hydrocarbons

I n this hydrocarbon oil conponent " (b), about 20% w w conpri ses

i soparaf fins having an average carhbon nunber of about 27. 5

The relative ampbunts of the ester conpofent (a) and the hydr.ocar bon
oi | conponent (b) in the base fluid within the specified ranges above
w || depend upon the nature of the two conponents and their relative
viscosities. For instance, if the hydrocarbon conmponent (b) is within

. the physical chapesitéensifioemelgesed fincabionaier uplel engtheabesmeing askibvielle est er
conponent () reSatively! fftel! dficyigdadesqnedgat onstuRFt ug+we9'f-oﬁ$t er (a) in
the bl end may sui tably vary from 30-50% w'w, pfeferably from 40-50%
W W. copgumptder jagq 19y mhbrogssexigpe fndasiorse I gfditione thebri cati ng

COMpOSi ti 0N offokmiel aReE SRibr it 4VIART dRPoEMIBhE REoF 1R LAY ses Of 15
more ol udge diSREGRRTETORE Urshd \Hlerpebie BE pppedgpette e
. standard test p;ocedure. The - present invention is further
illustrated with reference to the following Examples:
Examples — General
A base fluid was prepared ﬁsing isotridecyldodecanedioate, and

10 a hydrocracked wax distillate having the following physical

characteristics:
Property Typical Specification Test Method
Colour 1.5 max ASTM D 1500
Density 0.83 - ASTM D 1298
15 KV 40/cSt 17.28 _ ASTM d 445
KV 100/cSt . 3.99 ASTM d 445
VI 128 ASTM D 2270
PMC/°C 220 _ - ASTM D 93
Pour Point -27 ASTM D 97
20 Demulse/mins - <5 NFT* 60-125
. Noack wvolatility/% 15.8 DIN 51581
Sulphur/% 0.08 XRF NFM 07053
CA/% 2 Brandes Method
*Correlates with ASTM D 1401 '
25 This hydrocarbon 0il was used to prepare formulated lubricating

0il compositions according to the formulation in (A) in the
following Examples 1-3.

- Example 1 _
SG Additive Package (GBX 2905, ex Adibis Ltd)

- 15.4% w/w.
30 ADX 545A (Anti-oxidant, ex Adibis Ltd) - 1.0%2 w/w
Plexol* 1420 (VI improver, ex Rohm GmbH) - 3.1%2 w/w
Shellvis* 200 (VI improver, 10% solution,
' ex Shell UK Ltd) - 6.0% w/w
Isotridecyl dodecanediocate - 22.59% wi/w
35 Hydrocarbon oil (as above) - 52.71% w/w
*Registered Trade Mark
-6 - - This Sheet Has Been Replaced
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anti-wear additives, and one or nore anti-oxidants. Typically, the
addi ti ve package used is known to conprise conponents which neet the
stringent requirenments of an APl Perfornmance C assification "SG'. 20
These requirenments include successful tdsting in the follow ng

categories: rust test, dispersancy test, piston varnish test, |ow _
tenperature sludge test and wear test. Such additives are ~commercially
avai |l abl e as an additives packagée sold e.g. as an "SG Additive

Package" under th&heafresuCiRiodo0d: prepdHs 20y {trmtiardeduBbicanfdblenging d,
UK). Such an | tapls r 5. 2Q% W,
preferably f réﬁng'lff“%ad\%}%%%%t EELaH'f g?rmufg?{e t%b%a]cgﬂaﬁsaoh%gl{%%gnpg%i tion.
Exanpl es of c&nfbaneas, tmvalivhed be VsriaseGhenie sttt a package include
anlt i ar ust agent Shsmh%hf&%mtlbﬁb_&‘é&ﬁﬂbiieﬂoxﬁﬁk&lﬂlhﬁm @JlltOﬁing pm%Sgéi-iHﬂics:
sul phonat gs or enates; anti-wear agents,such as e zinc '
di t hi opho pha?ég?—e%lzeferably the zinc di #3835 dit hi ophospHiatasds
cont ai ni ng 5- ¥Y38cawiny phd9phor us (nor nal | y3ps-dpas edtusi Ng aASTMXD W46 of
secondary al cgggj,lo}oﬁgd@ gRreesenting 0. 05%-0. g‘j/%\ilg’s)\g of Aaszgﬁhgshggor us,

. 0 ; :

typically 0.1- hosphorus in the finishe | 'ess

di spersancy adépeosisnch -28°@eri vati ves of35¥hgPchain 35 ASREAP FS&Rbon .
substituted swegéivohgesicgspeci ally the podoiyseput enyl DIN 51581
10 Biodegradability >80% CEC-L-33-T-82
Calcium 0.300-0.332 icep
Phosphorus 0.102-0.114 ICP
Zinc 0.105-0.135 ICP
Examgle 2
15 SH Additive Package (eg 0S 99099, ex Lubrizol Ltd) - 15% w/w
Viscoplex* 2540 (VI improver, ex Rohm GmbH) - 3.0% w/w
Shellvis* 201 (VI Improver, ex Shell UK Ltd) ~ 3.8% w/w
Isotridecyl dodecanedioate ' | - 38.1% w/w
Hydrocarbon oil (as above) - 40.1% w/w

20 *Registered Trade Mark

The formulated composition had the following characteristics:

Property Limits Method
Viscosity @ 100°C 14.0 cSt ASTM D445
Viscosity @ -25°C 3200 cP ASTM D2602
25 Noack volatility 10.7% DIN 51581
Biodegradability ‘87% CEL-L-33-T-82
Calcium content 0.283 -ICP
Phosphorus content 0.119 ICP
Zinc content 0.128 ICP
30 Example 3 |
SG Additive Package (eg GBX2905, ex Adibis Ltd) - 16.4% w/w
Plexol* 1420 (VI Improver, ex Rohm GmbH) - 3.1% w/w
GBX 2715 (VI Improver, ex Adibis Ltd) - 5.0% w/w
Isotridecyl dodecanedioate - 40.0% w/w
35 Hydrocarbon oil (as above) - 35.5% w/w

*Registered Trade Mark
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- 5- succi ni m des; and sl udge di spersants which are oil sol uble

salts such as am des, im des, oxazolines and esters of nono- or

di - carboxyl i ¢ acids or anhydrides. The anti-oxidants typically
contai n phenolic conmpounds and a 5 ~-t8&pical antioxidant is comercially
avai |l abl e as ADX 545A (ex Adibis Ltd). The anti-oxidants are suitably

present in an anmount from

The formulated composition had the following properties:

Eroperty Limits = - Method
Viscosity @ 100°C : 14,5 ¢St ASTM D&45 -
Viscosity @ -25°C . 3300 cP | - ASTM D2602

5 Noack volatility 10.4% DIM 51581
Biodegradability . 8e% CEC-L-33-T-82
Calcium content 0.310% ice
Phosphorus content . 0.108% icp
Zinc content | 0.125% ICP

10 Upon standard engine testing each of the formulations described

in Examples 1-3 above using the API-GS method, the following

properties were observed:

Broperty ' ~ Performance
Volatility Good
15 Low Temperature : Good

Oxidation Stability ‘
Industrial _ : Very Good

Automotive .
_ 10W/40 . Very Good
20 5W/40,50 Good
Detergency '
10W/40 (a) Very Good
10W/40 (b) Very Good
Dispersancy ' _
25 - 10W/40  Very Good
5W/40,50 Very Good
Seal Compatibility
10w/40 (a) Good
10W/40‘(b) ' Good
30 Wear/Friction _
10W/40 (a) Very Good
10W/40 (b) Very Good
| 5W/40, 50 | " Very Good
Additive Solubility © Good
35 The biodegradability of the formulated lubricating composition
-8 - T*——-_—__———_—‘__—____-T
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0.01-5% wWw, preferably fromO0.1-2;0%w w of the fornmul ated

| ubricating conposition. The lubricating conpositions also
contain one or nore VI 10 i nprovers. Exanples of such VI inprovers

i ncl ude pol ynet hacryl ate type di spersants commercially sold as Pl exol
1420 VX (Regd Trade Mar k, ex Rohm GrbH) and hydrotreated -pol yi soprenes
commercially sold as Shellvis 200 (Regd Trade Mark, ex Shell UK Ltd).
In the case of the latter, it may used as a solution in the

hydrocar bon Okécok@ing Qarracze]pea&se(;b) 1@}@?»13:/1 wabete\#hea MERE OYRpS r éd &Ssmi tably
present in an nt_ fro to. 5 w of t ubricating
conposi tion. °°mmer‘fﬁ%glyaa‘fwfgiaq PFAFURTE L L8| ThS ?8%& |mﬁr.TgA° ﬁ%%‘g’i tPor*®(A) can

be r epr esasliecdbdme .t HEhef obswltvs ngyec dapintad deilow/ w % SG Additives
Package (GBX S Ltd) - 15.4 20 ADX 545A

(anti - oxi dantg?'gqu%nzgﬁ‘bvﬂmJp:l - OE - 1.0 Pl exol * 1420
(VI i nprover, MebilRbhm GbH) . 452 . 3.1 Shel | vi s* 200 (VI
‘inprover, 10%ssdra1 @k Shell UK Ltd) -63%.0 | sotri decyl dodecanedi oat e
- 22.59 and S Hédr ocgarbon oil ** 66 -
52.71 25 % #™&d Trade Mark A% The hydrocarbon oil is a

hydr ot r eat ed (wscrdilsf.ynltkate cont ai ni ng 41% 92.3% w w al i phatics and

o f . .
7. 7% w w aromat i C%’rxmltﬁb dbbve it is clear that the formulated compositions

10 according to the present invention containing the blended base fluid

according to the present invention show superior properties to those

df prior art, especially in respect of their biodegradabilify.

15
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substantially free of any unsaturates and had a pol ycyclic _ aromatic
content of about 0.1 ppm An oil of this type is 30 descri bed above.
Variations of the fornulated |ubricating conposition (A shown above
can also be formulated in which the relative anounts of est&lase 79364

hydr ocarbon oil are (B) 32.28% and 49. 32% respectively or (O 39. 5%
each. 35 It was found that the performance—ef- —Lhe | ubricating

- A

Claims:
1, A lubricating oil composition which has a major proportion of a
base fluid which flﬁid comprises a blend of:
a) at least one ester derivable from isotridecyl alcohol and at
least one aliphatic mono-, di- or poly-cafboxylic acid, and
5 b) at least one hydrocarbon oil comprising up to 99.5% w/w of
aliphatic hydrocarbons and no more than 10% w/w of aromatic
hydrocarbons such that the total of aliphatics and aromatics is
100%, wherein the amount of component (a) in the blend is in
the range from 25-55% w/w.
10 2. A lubricating oil compositiqn'according to claim 1 wherein the
ester component (a) is selected from isotridecyl esters of
i) octane-1,8-dioic acid,
ii) 2-ethylhexane-1,6-dioic acid,
iii) nonane-1,9-dioic acid;
15 iv) decane-1,10-dioic acid, and
v), dodecane-1,12-dioic acid. _
3. A lubricating oil composition according to claim 1 or 2 wherein
the hydrocarbon oil component (b) is a hydrocracked wax distillate.
_ 4. A lubricating oil composition according to any one of the
20 preceding claims wherein the hydrocarbon oil component (b) contains
‘less than 10 ppm of polycyclic aromatic hydrocarbons, from
92-97% w/w of aliphatic hydrocarbons and 3-8% w/w of aromatic

hydrocarbons.
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conpositions fornmulated in this manner upon engine te
|

relatively | ower em ssions, |ower fuel consunpt o
consunption and | ow nitrogen oxi des em ssion. In addjti

fornul ated | ubricating conpositions accorlding to thgwmﬂﬁﬂfuwumvent i on
were at | east 80% biodegradable as neasured by the d test
The present invention is further

to the foll ow ng Exanpl es: Exanpl es - Gener al A base fluid
was prepared usi.ng A dobricedyd dddecapeditahegccandingOto anyhywr ofreteked wax

distillate havi f o] Jsu | iphati
Istiflate av'p@gcél;t}gxlgcgj[41%§”evg}%fgm%hga£11phat1cc

procedure.

Property

I catl on

t

St
FallV al
\WA'A' v

ng showed
I ons- —oi |

L
illustrated with reference

atlcs
nﬁ#gg%ﬁkg%hgg%he Col our
about 20% w/w of isopamgf8ins

&Q/SGgrage carbon number of ldbod8 27. ASTM d

ASTM d 445

A-lubriqf§éng oil coggbgékion acccrd%ﬂgTRﬁiﬁ“fZ?QF of the

preceding c1a3R8 wherein the ester compondhSTKAD i@3isotrid&Raar Poi nt

in the blend is in the range

preceding claims wherein said composition comprises, in addition,

8. A lubricating oil composition according to claim 7 wherein the

anti-rust agent is an overbased calcium or magnesium sulphonate or

phenate; the anti-wear agent is a zinc dithiophosphate; the ashless

succinimide; the sludge dispersant is an 0il soluble salt such as

acids or anhYdrides; the anti-oxidant is a phenolic compound; and

- 11 -

1.5 max hydrocarbpglD-aegent (b) (xaFprise
ASTM D 1298 15havﬂ&
445 KV 100/ cSt
Vi ' 5 6.
‘PMC/'Terr]C
- 27 dodecanedioé¥§TQ%&)€%Z amount of ester
from 30-50% w/w.
7. A lubricating oil composition according to any one of the
10
minor proportions of one or more additives selected from: sludge
dispérsants, ashlesé dispersancy agents, VI improvers, anti-wear
additives, anti-rust agents and anti-oxidants.
15
dispersancy agent is a Iong chain hydrocarbbn substituted
amides, imides, oxazolines and esters of mono- or di-carboxylic
- 20
the VI improver comprises a polymethacrylate dispersant or a
hydrotreated polyisoprene.
9. A lubricating oil composition acc@rding to any one of the
preceding claims wherein said composition is at least 80%
25. biodegradable as measured by the CEC standard test procedure.
30
35
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20 Denul se/ nins <5 NFT* 60- 125

Noack volatility/ % 15.8 DI N 51581 Sul phur/ %
0.08 ' XRF NFM 07053 CA % : 2
Br andes Met hod *Correl ates with ASTM D 1401 25 ThrSe HY&0 Far bon
oil was used to prepare formulated |ubricating- oi | conpositions
according to the formulation in (A) in the foll ow ng Exanpl es 1-3.
Exanple 1 SG Addi tive Package (GBX 2905, ex Adibis Ltd) -

. 15.4% w w 30 ADX 545A (Anti-oxidant, ex Adibis Ltd) -
1. 0% w w Pl exol * 1420 (VI inprover, ex Rohm GrbH) - 3.1%
w w Shel I vis* 200 (VI inprover, 10% sol ution, _
ex Shell UK Ltd) - 6.0% ww | sotridecyl dodecanedi oate
- 22.59% w w 35 Hydr ocarbon oil (as. above) -
52. 71% W w *Regi stered Trade Mark '

ABSTRACT

LUBRICATING OIL COMPOSITIONS

This invention relates to a lubricating oil composition which
has a méjor proportion of a biodegradable base fluid which is a
blend of (a) at least one ester of isotridecil alcohol and a mono-—,
di or polycarboxylic acid, and (b) at least one hydrocarbon oil
which has no more than 10%w/w of aromatic hydrocarbons, tﬁe rest
being aliphatic. The proportion of (a) in the blend is from |
25-55%w/w. The biodegradability of the base fluid renders the

composition more environmentélly friendly.

\
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~,-7- The fornul ation was prepar ed using standard | ubricant bl ending
techni ques described e.g. in "Lubricants and Rel ated Products" by D
Kl amann, .publ i shed by Verlag Chenie,: 1984. The fornul ated conposition
had t he foI | ow ng characteristics: Prooerty Limts
Met hods Viscosity @100[err]C 13.6-14.5 cSt ASTM D 445
Viscosity @40[err]C 75.0-83.0 cSt ASTH D 445
Viscosity @-25[err]C ' <3500 cP ' . ASTM D 2602 Noac?
volatility ., 8.5-11.0% DI N ZrhE8Hfeet Has Been Repla

.l

fil

[

-1 -

LUBRICATING OIL COMPOSITIONS

The present invention relates to environmentally friendly
lubricating oil compositions for automotive engines. Lubricating
oil compositions for use in automotive engines are well known.
These compositions usually contain a base fluid which may comprise

5 miheral oils, hydrocarbon oils and/or synthetic fluids and
conventional additives such as viscosity index (hereafter "VI")
improvers, anti-oxidants, corrosion inhibitors, dispersants,
anti-wear additives and sludge control égents. In recent years,
‘automotive engine oil development has seen a steady.trend towards

10 lower viscosity multigrades, principally to improve fuel
efficiency. The predominant viscosity grade has moved from a
typically 20W/50 oil to a 10W/40 or a 5W/40 oil. The manufacturers
of automotive engine equipment have also tightened the
specifications for such oils in terms of oil consumption, bearing

15 protection and shear stability. This has méant that the engine
lubricant has had to become lower in volatility and more shear
stable so that these thinner oils stay in the specified grade band
longer. As a result, lubricating oilé compositions based solely on
conventional solvent refined mineral oils are no loénger adequate to

20 meet these stringent performance requireménts. To meet these
performance requirements, a growing demand has arisen for "épecial"
base oils possessing superior qualities of volatility, VI and pour
point. These special base oils have a VI above 120 and the
requirement is primarily met by the use of paraffinic base oils

25 which include inter alia oils based on hydrocracked wax

This is the replacement shest
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Bi odegr adabi ity >80% CEC- L- 33-T- 82

Cal ci um 0. 300- 0. 332 I CF Phosphor us
0.102-0.114 | CF Zinc ThlsSheetHaleerl Eql35

1 CP Exanple 2 SH Additive Package (eg OS 99099, ex L 5%w/w
Vi scopl ex* 2540 (VI |nprover, ex RohM G#H) el | vis*
201 (VI Inprover, ex Shell UK Ltd) - 8%

dodecanedi oat e - 38. 1% W w Hydrocar bon oil (as
above) - 40.1% w w *Regi stered Trade Mark

The fornmul at edlisohpiesesi onthted bhe bebd agpestehataakertvizhis sf Baaperty

Limts 00l err 14.0 cSt
ASTM D445 Vi S drocracg& g@? dis?%?ls te¥ v@t}) {’Spfﬁ%)lc Igsters in order toASTX D2602
Noack vol atil |Wrove the performance JoF $96h base oils. ThesipMiod 58t '

Bi odegr adabi | idofpositions usuall corta¥h 80% w/w or more,, of &nGatocishdy %% Cal ci um
ont ent g | CF Phosphorus. cont ent -
c

0.119 5  mineral °illc|!n2| IHE'.OCBQK @Ay of an aliphatic carboxylir mpgd ester
| CP Exanpl e 3 in the base fluid. Such compositions, whllst being very efficient

and being to some extent biodegradable, still leave room for
Iimprovement. ' .
It has now been found that base oil blends can be formulated
10 which not bnly improve the biodegradability thereof but achieve the
same without loss of performance at the same time exhibiting
relatively lower emissions, lower fuel consumption and lower oil
consumption. .
Accordingly, the present invention is a lubricating oil
i5 composition which has a major proportion of a base fluid which fluid
comprises a blend of:
a) at least one ester derivable from isotridecyl alcohol and at
least one aliphatic mono-, di- or polycarboxylic acid, and
b) at least one hydrocarbon oil comprising upto 99.5% w/w of
20 aliphatic hydrocarbons and no more than 10% w/w aromatic
hydrocarbons such that the total of aliphatics and aromatics is
100%Z wherein the amount of component (a) in the blend is in the
range from 25-55% w/w.
As described above, the base fluid comprises a blend of an
25 ester and a hydrocarbon oil. The ester component (a) is derivable
by the reaction of an aliphatic mono-, di- and/or poly-carboxylic
acid with, isotridecyl alcohol under esterification conditions.
Specific examples of such esters include.the isotridecyl esters
of octane-1,8-dioic acid, 2-ethylhexane-l,6-dioic acid,
30 nonane-1,9-diocic acid, decane-1l,10-dioic acid and
dodecane-1,12-diocic acid.
Similarly, the hydrocarbon oil component (b) in the blend
suitably is a hydrocracked wax distillate. More spécifically, such
hydrocarbon oils can contain upto 99.5% w/w, preferably upto

35 97% w/w, of aliphatic hydrocarbons and no more than 10% w/w of

This is the feplacement. sheet
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-‘-SG_ ;Addi tive Package (eg GBX2905, ex Adibis Ltd) - 16.4% w w Pl exol * 1420

(VI Inprover, ex Rohm GrbH) - 3.1%w/w GBX 2715 (VI

| mprover, ex Adibis Ltd.) - 5.0%ww |sotridecyl

dodecanedi oat e - 40. 0% w.w Hydrocarbon oil (as
above) : - 35.50.Ww w *Regi stered Trade Mark

-8-

aromatic hydrocarbons. The,expression "aliphatic hydrocarbons" as
used herein and throughout the specification is meant to include
open chain aliphatic- hydrocarbons as well aé cycloaliphatic
hydrocarbons such as e.g. naphthenic hydrocarbons. The total

5 polycyclic arohatic hydrocarbons in the hydrocarbén oil is suitably
less than 10 ppm, preferably less than 5 ppm and more preferably
less than 1 ppm. Typically such hydrocarbon oil contains from
92-97% w/w of aliphatics and 3-8% w/w of aromatics.

The hydrocarbon oil component (b) in the blend is suitably

10 prepared by feeding a waxy distillate through a hydrocracker at
70-95% conversion under elevated temperature and hydrogen pressure.
In the first stage df this hydrocracker, sulphur and nitrogen
compounds are removed and in the second stage thé aromatics are
hydrogenated to naphthenes; the hydrogenated products including the

15 naphthenes are cleaved and rearranged to produce a controlled range
of paraffins and isoparaffins. Fuels and lubricant products are
separated by atmospheric distillation from the resultant
hydrocracked products and the 5-35% heavy component is the
hydrocarbon fraction used as the hydrocarbon oil component (b) in

20 the blend. A product produced by this method is substantially free
of any unsaturates. This feedstock can be further refined, if
necessary, by conventional techniques such-as additional
fractionation, extraction or dewaxing to obtain the finished
product. The resultant hydrocarbon oil haé the following physical

25 characteristics:

Colour (ASTM D 1500) ......... . 1.5 Max -
Density (ASTM 1298) ........... 0.83
KV(40°)/cSt (ASTM D 445) ...... 17.28
KV(100°C)/cSt (ASTM D 445) .... 3.99 - 4.22

30 VI (ASTM D 2270) teuiveveeense.. 123 - 128
Pour point/°C (ASTM D 97) ..... =24 -~ =27

% S (XRF NFM 07053) ...vvvvnnnn 0.08 - 0.15
Total N/PPm ..v.vvvenvnnneciaess ca 12
Aromatics by HPLC/Z ........... ca 7.7

35 Aliphatics By HPLC/% .......... ca 92.3

This is the replacement sheet
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,'.The formul ated conposition had the foll ow ng properties: Property

Limts - Method ‘Viscosity @100[err]C 14.5 cSt
ASTM D445 Viscosity @-25[err]C 3300 cP ASTM
D2602 5 Noack volatility 10. 4% DI M 51581
Bi odegradability .. 86% CEC- L-33-T-82

Cal ci um cont ent 0.310% % - | CP Phosphor us
cont ent 0. 108% | CP Zi nc content

0.125% - 1CP 10 Upon standard engine testing each of the
formul ati ons descri bed in Exanples 1-3 above using the API-GS nethod,
t he fol | owi ng Polycyclpe opometies/per e obs@rVed: Property

Per f or mance ! @£é|413¥hat1c hydrocarbons in this hydrocargsﬁx$11lé%mpbﬁgﬁt
Tenperature . Good Oxidation Stability

| ndustri al (b), about 20% w/w comprmmgﬁyaqggéfpffins having an average carbon

~number of about 27.

5 The relative amounts of the ester component (a) and the
hydroéarbon 0il component (b) in the base fluid within the spécifiea
ranges above will depend upon the nature of the two components and
their relative viscosities. For instance, if the hydrocarbon
component (b) is within the physical characteristic specification

10 defined above, and the ester component (a) is
isotridecyldodecanedicate, the amount of ester (a) in the blend may
suitably vary from 30-50% w/w, preferably from 40-50% w/w.

In addition to the above blended base fluid, the lubricating
composition of the present invention comprises minor proportions of

15 conventional additives which include inter alia the following: one
or more sludge dispersants, one or more VI improvers, oné or more
anti-wear additives, and one or more anti-oxidants. Typically, the
additive package used is known to comprise components which meet the
stringent requirements of an API Performance Classification "SG".

20 These requirements include successful testing in the following
categories: rust test, dispersancy test, piston varnish test, low
temperature sludge test and wear test. Such additives are
commercially available as an additives package sold e.g. as an "SG
Additive Package" under the names GBX 2900 and GBX 2905 (both ex

25 Adibis Ltd, UK). Such an additive package suitably forms from
10-20% w/w, preferably from 11-16% w/w of the formulated lubricating
composition. Examples of compounds that may be present in such a
package include anti-rust agents such as the overbased calcium or
magnesium sulphonates or phenates; anti-wear agents such as the zinc

30 dithiophosphates, preferably the zinc dialkyl dithiophosphates
containing 5-15% w/w phosphorus (normally prepared using a mixture
of secondary alcohols and representing 0.05% -0.5% w/w of
phosphorus, typically 0.1-0.14% phosphorus in the finished oil);

- ashless dispersancy agents such as derivatives of long chain

35 hydrocarbon substituted succinimides, especially the polyisobutenyl
This is tha replacement sheet

Date: 3‘{ ‘{—/ CLG



“Aut onot i ve 10W 40 Very Good 20

5W 40, 50 Good Det er gency 10W 40 (a)
Very Good 10W 40 (b) - Very Good
D spersancy 25 - 10W 40 _ ' ~Very Good
5W 40, 50 Very Good. 5 . Seal Conpatibility
10W 40 (a) Good - 10W40 (b)
Good 30 Wear/Friction 10W 40 (a) _ Very
Good 10W 40 (b) VerySGood
ve
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conposi ti on such as amides, 1m1des, oxazolines and esters of mono- or

di-carboxylic acids or anhydrides.
The ant;-oxidants typically contain phenolic compounds and a

5 typical antioxidant is commeréially available as ADX 545A (ex Adibis
Ltd). The anti-oxidants are suitably present in an amount from
0.01-5% w/w, preferably from 0.1-2.0%2 w/w of the formulated
lubricating composition.

The lubricating compositions also contain one or more VI

10 improvers. Examples of such VI improvers include polymethacrylate
type'dispersants'commercially sold as Plexol 1420 VX (Regd Trade
Mark, ex Rohm GmbH) and hydrotreated polyisoprenes commercially sold
as Shellvis 200 (Regd Trade Mark, ex Shell UK Ltd); In the case of
the latter, it may used as a solution in the hydrocarbon oil

15 component (b) above; The VI improvers are suitably present in an
amount from 2 to 5% w/w of the formulated lubricating composition.
Thus a tyéical formulated lubricating composition (A) can be

represented by the following components in w/w ¥:

SG Additives Package (GBX 2905, ex Adibis Ltd) - 15.4

20 ADX 545A (anti-oxidant, ex Adibis Ltd) - 1.0
Plexol* 1420 (VI improver, ex Rohm GﬁbH) . ' - 3.1
Shellvis* 200 (VI improver, 10% soln, ex Shell UK Ltd) - 6.0
Isotridecyldodecanedioate - 22.59 and
Hydrocarbon oil** - 52.71

25 * Registered Trade Mark
** The hydrocarbon oil is a hydrotreated wax distillate containing
92.3% w/w aliphatics and 7.7% w/w aromatics which is
substantially free of any unsaturates and had a polycyclic
aromatic content of about 0.1 ppm. An oil of this type is
30 described above.
Variations of the formulated lubricating composition (A) shown
above can also be formulated in which the relative amounts of ester
and hydrocarbon oil are (B) 32.28% and 49.32% respectively or (C)
39.5% each.

35 . It was found that the performance of the lubrihating

This is the repiacement shast
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- 9-‘. according to the present invention was tested and conpared

wth commercially avail abl e products using the test nethod shown in

t he t abl e above. The results are tabul ated bel ow Pr esent

| nventi on 91% 5 Mobil 1 45%

"Castrol GIX 63% _ ‘:E,r_\_el' | Gem ni 66%

compositions formulated in this manner upon éngine testing showed
relatively lower emissions, lower fuel consumption, lower oil
consumption and low nitrogen oxides emission. In addition, the
formulated lubricating compositions according to the present

5 invention were at least 80% biodegradable as measured by the CEC
standard test procedure. The present invention is further
illustrated with reference to the following Examples:

Examples - General

A base fluid was prepared using isotridecyldodecanedioate, and

10 a hydrocracked wax distillate having the following physical

characteristics:
Property Typical Specigiggtion Test Method
Colour 1.5 max ASTM D 1500
Density _ 0.83 ASTM D 1298

15 KV 40/cSt 17.28 ASTM d 445
KV 100/cSt 3.99 ASTM d 445
VI 128 : ASTM D 2270
PMC/°C 220 ASTM D 93

. Pour Point -27 ASTM D 97

20 Demulse/mins <5 NFT* 60-125
Noack volatility/% 15.8 DIN 51581
Sulphur/% 0.08 : XRF NFM 07053
CA/% : 2 _ Brandes Method
*Correlates with ASTM D 1401 |

25 This hydrocarbon oil was used to prepare formulated lubricating

‘0il compositions according to the formulation in (A) in the
following Examples 1-3.

Example 1 _
15.4% w/w

SG Additive Package (GBX 2905, ex Adibis Ltd) -

30  ADX 545A (Anti-oxidant, ex Adibis Ltd) - 1.0% w/w
Plexol* 1420 (VI improver, ex Rohm GmbH) - 3.1%2 w/w
Shellvis* 200 (VI improver, 10% solution,

ex Shell UK Ltd) =~ 6.0% wiw
Isotridecyl dodecanedioate | - 22.59% w/w
35 Hydrocarbon oil (as above) - 52.71% w/w

*Registered Trade Mark
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“Castrol Syntron 41%
that the fornmul ated conpositions 10
containing the bl ended base fluid
show superior properties to those
of their biodegradability. .15

- 720

Fromthe above it is clear

accordi ng to the present—invention—
according to theTﬁg§§ i on

of prior art, esp 3 "“s"i:l’n‘\‘/' ! ct
W

The formulation was prepared using standard lubricant blending

techniques described e.g. in "Lubricants and Related Products" by

D Klamann, published by Verlag Chemie, 1984.

The formulﬁted composition had the following characteristics:

5 Property Limits Methods
Viscosity @ 100°C 13.6-14.5 cSt ASTM D 445
Viscosity @ 40°C 75.0-83.0 c5t ASTM D 445
Viscosity @ -25°C <3500 cP ASTM D 2602 .
Noack volatility 8.5-11.0% DIN 51581

10 Biodegradability >80% CEC-L~33-T-82
Calcium b.300-0.332 ICP
Phosphorus 0.102-0.114 Icep
Zinc 0.105-0.135 ICP
Example 2 _

15 SH Additive Package (eg OS 99099, ex Lubrizol Ltd) - 15% w/w
Viscoplex* 2540 (VI Improver, ex Rohm GmbH) - 3.0% w/w
- Shellvis* 201 (VI Improver, ex Shell UK Ltd) - 3.8% w/w
Isotridecyl dodecanedioate ~38.1%2 w/w

Hydrocarbon oil (as above)

20 *Registered Trade Mark

40.1% w/w

The formulated composition had the fo;lowing characteristics:

Property
Viscosity @ 100°C

Viscosity @ -25°C
25 Noack volatility
Biodegradability
Calcium.content
Phosphorus content

Zinc content

30 Example 3

SG Additive Package (eg GBX2905, ex Adibis Ltd)
Plexol* 1420 (VI Improver, ex Rohm GmbH)
GBX 2715 (VI Improver, ex Adibis Ltd)

Isotridecyl dodecanedioate
35 Hydrocarbon oil (as above)

*Registered Trade Mark

Limits Method
14.0 eSSt ASTM D445
3200 cP ASTM D2602
10.7% DIN 51581
87% CEL-1L-33-T-82
0.283 ICcp
0.119 _ ICP
0.128 ' ICP
- 16.4% w/w
- 3.1% w/w
~ $5.0% w/w
~ 40.0% w/w
- 35.5% w/w

‘This is the replacement sheet
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The formulated composition had the following properties:

Property
Viscosity @ 100°C

Viscosity @ -25°C
Noack volatility
Biodegradability
Calcium content

Phosphorus content

- Zinc content

Limits o Method

14.5 cSt ASTM D445
3300 cP ASTM D2602
10.4% DIM 51581

86% CEC-L~33-T-82
0.310% | ICP

0.108% ICP

0.125% - ICP

Upon standard engine testing each of the formulations described

in Examples 1-3 above using the API-GS method, the following

properties were observed:

Property
Volatility

Low Temperature
Oxidation Stability
Industrial
Automotive

10W/40
5W/40,50
Detergency
10W/40 (a)
10wW/40 (b)
Dispersancy
10W/40
5W/40,50
Seal Compatibilitf
low/40 (a)
1ow/40 (b)
Wear/Friction
10W/40 (a)
10w/40 (b)
5W/40,50
Additive Solubility

Performance
Good
Good

Very Good

Very Good
Good

Very Good
Very Good.

Very Good
Very Good

Good
Good

Very Good
Very Good
Very Good
Good

The biodegradability of the formulated lubricating composition

This is the replacement shast
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35

according to the present invention was tested and compared with
commercially available products using the test method shown in the

table above. The results are tabulated below:

Present Invention 91%
Mobil 1 45%
Castrol GTX 63%
Sheil Gemini 66%
Castrol Syntron 41%

From the above it is clear that the formulated compositions
according to the ‘present :invention containing the blended base £luid
according to the present invention show superior properties to those

of prior art, especially in respect of their biodegradability.

This is the replacement sheet
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. aims: 1. An autonotive engine lubricating oil conposition which has a

maj or proportion of a base fluid which fluid conpri nd of: a)
i sotridecyl dodecanedifh@lsBeet B3Bedn)Repladed | €St ONE h ym@ rbon oil corrpri si ng

up to 99.5% w of aliph ons and no no ﬂn[muﬂf
aromati ¢ hydrocarbons s otal of aliph ics is
100% wherai n the anoun (a) in the blend is in tHe range from

25-559%/ w. 2. A lubricating oil conposition according to claim1l wherein

t he hydrocarbon oil conponent (b) is a hydrocracked wax distillate. 3. A

| ubricating oil conposition according to claim1. or claim2 wherein the
hydr ocarbon oil conponent (b) contains |ess than | Oppm of polycyclic
aromati ¢ hydrocarbons, from 92-97%v w of aliphatic hydrocarbons and 3-8%w w
of aromatic hydrocarbons. 4. A lubricat®ng oil conposition according to any
one of the preceding clains wherein the aliphatic hydrocarbons in the

hydr ocarbon oi|l conponent (b) conprise about 20%wW w of isoparaffins having
an average carbon nunber of about 27. 5. A lubricating oil conposition
according to any one of the :

Claims:
1. A lubricating oil composition which has a major proportlon of a
.base fluid which fluid comprises a blend of:
a) - at least one ester derivable from 1sotr1decy1 alcohol and at
least one aliphatic mono-, di- or poly-carboxylic acid, and
5 b) at least one hydrocarbon oil comprising up to 99.5% w/w of
aliphatic hydrocarbons and no more than 10% w/w of aromatic
hydroéarbons-such that the total of aliphatics and aromatics is
100%, wherein the amount of component (a) in the blend is in
the range from 25-55% w/w. _
10 2. A lubricating oil composition according to claim 1 wherein the
ester component (a) is selected from isotridecyl esters of
i) octane-1,8-dioic acid, | '
ii) 2-ethylhexane-1,6-dioic acid,
iii) nonane-1,9-dioic acid,
15 iv) decane-1,10-dioic acid, and
v) dodecane-1,12-dioic acid.
3. A lubricating oil composition according to claim 1 or 2 wherein
the hydrocarbon oil component (b) is a hydrocracked wax distillate.
4, A lubricating oil composition according to any one of the
20 preceding claims Wherein the hydrocarbon oil component (b) contains
less than 10 ppm of polycyclic aromatic hydrocarbons, from '
92-97% w/w of aliphatic hydrocarbons and 3-8% w/w of aromatic

hydrocarbons.

25

This is the replacement sheet
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,precedlng cl ai s mhereln the isotridecyl dodecanedi oate

bl end i n the-rangetrem36-58%wWw. 6. A lubricating 0|I co lﬂ“
se

according to any one of the precedlng cl ai s mhereln

conpri ses, _‘ proportions of one or ected
from sludge u ff _ |spersants ashl ess dlspersancy agents
i nprovers, 1|):

| Ves, antl-ru§{ “agents and antl-OX|dants. 7. A
| ubricating 0|I conposi tion according to claim6 wherein the anti-rust
agent is an overbased cal ci um or nmagnesi um sul phonate or phenate; the

anti-wear agent is a zinc
5. A lubricating o0il composition according to any one of the

preceding claims wherein the aliphatic hydrocérbons in the
hydrocarbon 6il.component (b) comprise about 20% w/w of isoparaffins
having an average carbon number of about 27.

5 6. A lubricating o0il composition according to any one of the
preceding claims wherein the ester coMpenenﬁ (a) is isotridecyl
dodecanediocate and the amount of ester in the blend is in the range
from 30-50% w/w. '
7. A ‘lubricating oil composition according to any one of the

10  preceding ciaims-wherein said composition comprises, in addition,

. minor proportions of one or more additives selected from: sludge
-dispéfsants,-ashless dispersancy agents, VI improvers, anti-wear
additives,. anti-rust agents and anti-oxidants.
8. A lubricating oil composition accor&ing to claim 7 wherein the

15 anti-rust agent is an overbased calcium or magnesium sulphonéte or
phenate; the anti-wear agent is a zinc dithiophosphate; the ashless
dispersancy agent is a long chain hydrocarbon substituted
succinimide; the sludge dispersant is an oil-soiuble salt such as
amides, imides, oxazolines and esters of mono- or di-carboxylic

20 - acids or anhydrides; the anti-oxidant is a phenolic compound; and
the VI improver comprises a polymethacryléte disperSant or a
hydrotreated polyisoprene.

9. A lubricating oil_composition according to any one of the
precedihg claims wherein said composition is at least 80%

25 biodegradable as measured by the CEC standard test procedure.

30

This is the replacement sheet
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. di thi ophosphat e; the ashl ess di spersancy agent is a |ong chain hydrocarbon
substituted succinimde; the sludge dispersant is an oil soluble salt such
as am des, imdes, oxazolines and esters of nono- or di-carboxyli.c acids or
anhydrides; the anti-oxidant is a phenolic conpound; and the VI inprover
conprises a polynethacrylate di spersant or a hydrotreated polyi soprene. 8.
A lubricating oil conposition according to any one of the preceding clains
wherein said conposition is at |east 80% bi odegradabl e as neasured by the
CEC- L-33-T-82 standard test procedure. '

12

ABSTRACT

LUBRICATING OIL COMPOSITIONS

This invention relates to a lubricating oil composition which
has a major proportion of .a biodegradable base fluid which is a
blend of (a) at least one ester of isotridecyl .alcohol and a mono-,
di or polycarboxylic acid, and (b) at least one hydrocarbon oil
which has no more than 10%w/w of aromatic hydrocarbons, fhe rest
being aliphatic. The proportion of (a) in the blend is from
25-55%w/w. The biodegradability of the base fluid renders the

composition more environmentally friendly.
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