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BIODEGRADABLE TWO-~CYCLE ENGINE OIL
COMPOSITIONS AND ESTER BASE STOCKS

BACKGROUND OF THE INVENTION
1. Fleld of the Inventlon_.
" The present J.nventlon relates to two--cycle engine oil
-comp051tlons and to ester base stocks which are components
. thereof. The compos:Ltlons of the invention require no
5_.'miscibillty-enhan01ng - solvents  and are  readily
biodegradable; - . - '
2. Description of the Related Art
' The two-cycle '('tw'o‘ stroke) engine has gained
con51derable popularlty as a power source for such devices
10 as outboard motors, ‘sSnow moblles, mopeds and a variety of
' .landscapn.ng equ;pment, e.g., lawnmowers, chain saws, string
trimmers and blowers. The widespread use of two-cycle
engi‘-nes is due primarily to their 'simple design and
- "'11ghtwe1ght constructlon, thelr ablllty to provide high

15 : power output with qulck starts at low temperature and their

'";frelatlvely low cost
' Tw0-cycle englnes are operated us:.ng a m:.xture of
gasollne and a lubrlcant 1n prescrlbed proportions. The
) " lubricant must prov:Lde o satlsfactory performance
20 _,characterlstlcs ._under : severe' ~operating conditions.
' :Lubrlcants fortwo—Cycle engines are generally composed of
a mineral oil or synthetic base fluid, performance
‘additive (‘s) and a solvent, ordinarily a relatively low
. boiling petroleumdistillate, to enhance gasoline/lubricant
25 mlSClblllty . ' ' '
' - The technologles developed to date for reducing
exhaust emissions from four-cycle car and truck engines

have not been successfully adapted to two-cycle engines.

Hence, there is growing public concern over the high levels
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of hydrocarbon emissions from these small engines, as
hydrocarbons do not readily biodegrade.

The hydrocarbon emissions are a consequence of
the ba31c design of the engine. Speclflcally, in the power

- stroke of a typical two-cycle engine, air, oil and fuel are

drawn :Lnto the crank case as the comblned charge 1is

compressed in the space above the piston. 1In the exhaust

stroke, the burnt gases are dlscharged through exhaust

R . ports,-and a fresh combustlble charge is transferred from
:"'df10   the crank case to the space above the plston.' Because the
SRR ' exhaust ports open before and close after transfer of the
' fresh combustlble charge occurs, as much as 20% of the

'_.fresh charge Wlll be dlscharged unburnt with the exhaust

Consequently, hydrocarbon em1ss1ons far exceed the level of
emissions from a comparable four-cycle engine.
Water-cooled outboard motors exhaust directly

'..._;,1nto the water, g1vmg rlse to water pollutlon, whereas the
ii'._g5';.“-._‘,:ffother devlces mentloned above, th.ch are equ:.pped with air-
LR ;*-.'-'T.::,,;?7._~’_,7cooled two—cycle englnes, produce emissions that pose a

.-;2fo_~_,,'__.".’?"“.,'f-serlous air pollut:.on problem. For example, the California

Alr Research Board has determlned that many two~-cycle

-englnes produce up to flfty tlmes the pollutlon of truck

_374eng1nes per horsepower hour.L

Th’e | above-noted pollutlon problems are

--',‘,.',;j;_.ﬁexacerbated by the presence of volatlle organlc solvents in
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. the lubr:l.cant., | Moreover, . some of the solvents used as

N *.'_-ﬁ....'._m.scz.blllty enhancers, such as Stoddard ‘solvent, have
';-;'.-frelatlvely low flash p01nts, ‘thus creatlng a potentlal fire

¢ 30

risk, th.ch is of partlcular concern in connectlon with the

:storage and transportatlon of such products.

Thus, a need exists for a two-cycle engine oil

R _"compositlon which is formulated so as to prevent pollution

. fby protectlng agalnst emlss:l.on of harmful hydrocarbons into

AR ._*".“'the environment, and to reduce the hazard potential of the

g trans1t. These objectlves must be obtained, however, while

-solvent-contalnlng luer.cants, espec:.ally in storage and in

s1multaneously satlsfylng stringent performance standards

SUBSTITUTE SHEET



,& j.'20t'react1ve, components, a neopentylpolyol ~and a

o s 2102608
WO 94/05745 PCT/US93/07570
3

e.g., good lubricity and detergency, particularly on piston
rings, superior anti-seizure properties and high gel/floc
resistance, and providing optimum'miscibilityrof lubricant
and fuel over the applicable range of operating conditions.
5 SUMMARY OF THE INVENTION

In accordance with the present invention, there
'is provided a biodegradable ester base stock and a two-
cycle engine' 0il composition ‘containing same which is
-adapted for use in both water-cooled and air-cooled two-
10 cycle engines; The o0il composition of the invention is
' formulated 'S0 as to ellmlnate the need for a conventional
.solvent,. ‘thereby substantlally reducxng "not only the
- pol‘luti—on. ' potentz.al of two-cycle engines lubricated
therewith,' but~'the hazard risk inherent in solvent-

15 containing formulations.s
. Accordlng to 'one' ‘embodiment of the present
1nvent1.on, there 1s prov1ded an ‘ester base stock for a two-
'fcycle engine 011 composition, which con51sts essentlally of
a blend of (a) -a flrst polyol ester comprising, as its
- C167C20
: '.branched chaln, saturated monocarboxylic ac:.d and: (b) a
second polyol ester comprlslng, as 1ts reactive components,
‘a neopentyl polyol and a carboxyllc acid selected from the
~ group consisting of at least one Cs‘clo linear, saturated

. 25 "-'__monocarboxyllc ac:.d - or at least one C,¢,-C,q linear or

' vbranched chaln,,unsaturated monocarboxyllc acid.
i Accordlng to another embodiment of thls
| lnventlon, there 1s prov1ded an ester base stock for a two-
cycle englne 011 composition, which consists essentlally of
- 30 a blend of (a) a first 'polyol ester comprising, as 1ts
reactive components, a neopentyl polyol and a Cg-C,q linear,
.saturated ‘monocarboxylic acid and (b) a second complex
poiyol ‘ester comprising, as its reactive components, a
neopentyl polyol, a c,,-c,, dicarboxylic acid and a Cc-C,,
t35 ' l1near or branched chaln, saturated monocarboxyllc acid.
' . A solvent substltute, lf desired, may optionally
‘be:incorporated'ln the ester base stocks of the invention.

SUBSTITUTE SHEET
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Suitable for this purpose are any of various relatively low

molecular welght esters comprising as the reactive
components thereof, a Cg-C,; linear or branched chain

monohydric alcohol and a C¢~C,, linear or branched chain
carboxylic acid.

The ester base stocks of the invention are
characterized by their superior biodegradability, flash
point and viscosity properties, as compared with two-cycle
engine lubricant base stocks heretofore available. The
biodegradability of the ester base stocks of the invention
is greater than 80%, as determined by CEC-L-33-T-82. Each
of the ester base stocks of the invention has a flash point
of at least 175°C. The kinematic viscosity of the ester
base stocks of the invention is less than 15 cSt at 100°C.

The two-cycle engine o0il compositions of the
invention are composed of the above-described base stocks
and any of the performance additive packages known in the
art, preferably ashless detergent/dispersant additives,
e.g., reaction products of polyamines and relatively long
chain fatty acids. In addition to having the desirable
biodegradability, flash point and viscosity properties
noted above, the two-cycle engine o0il compositions of the

invention have excellent miscibility with gasoline, in
fuel/oil ratios between 16:1 to 100:1.



10

15

20

25

30

CA 02142608 2002-10-04

29987-177
4a

According to one aspect of the present invention,
there is provided an ester base stock for a two-cycle engine
0il composition, said base stock consisting essentially of a
blend of (a) a first polyol ester comprising, as 1ts
reactive components, a neopentylpolyol and a Ci6-Cyo branched
chain, saturated monocarboxylic acid and (b) a second polyol
ester comprising, as 1ts reactive components, a
neopentylpolyol and a carboxylic acid selected from the
group consisting of at least one Cs5-Cio straight chain,
saturated monocarboxylic acid, or at least one Ci4-Cyp
straight or branched chain, unsaturated monocarboxylic acid;
and, optionally, a relatively low molecular weight ester
comprising, as its reactive components, a Cg-Ciz straight or
branched chain monohydric alcohol and a Cs-C;; straight or
branched chain carboxylic acid, said ester base stock having

the following characteristics: (1) biodegradability of
> 80%, as determined by CEC-L-33-T-82; (11) flash point of

> 175°C; and (1iii) kinematic viscosity of less than 15 ¢St

at 100°C.

According to another aspect of the present
invention, there is provided an ester base stock for a two-
cycle engine oil composition, consisting essentially of from
about 20% to about 60% of trimethylolpropane triisostearate
and from about 40% to about 80% of trimethylolpropane
tripelargonate, based on the weight of said ester base

stock.

According to still another aspect of the present
invention, there is provided an ester base stock for a two-
cycle engine oil composition, consisting essentially of from
about 15% to about 55% of trimethylolpropane triilsostearate
and from about 45% to about 85% of an ester comprising, as

its reactive components, trimethylolpropane and a mixture of
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caprylic acid and capric acid, based on the weight of said

ester base stock.

According to yet another aspect of the present
invention, there 1s provided an ester base stock for a two-
cycle engine o1l composition, consisting essentially of from
about 35% to about 90% of trimethvylolpropane triisostearate
and from about 10% to about 65% of trimethylolpropane

trioleate, based on the weight of said ester base stock.

According to a further aspect of the present
invention, there 1s provided an ester base stock for a two-
cycle engine oil composition, consisting essentially of from
about 35% to about 70% of trimethylolpropane triisostearate
and from about 30% to about 65% of a mixture of C:-C,
saturated monocarboxylic acids, based on the weight of said

ester base stock.

According to yet a further aspect of the present
invention, there 1s provided a biodegradable two-cycle
engine oil composition comprising: (A) an ester base stock
consisting essentially of a blend of (a) a first polyol
ester comprising, as 1its reactive components, a
neopentylpolyol and a Ci14-Cyp branched chain saturated
monocarboxylic acid and (b) a second polyol ester
comprising, as 1its reactive components, a neopentylpolyol
and a carboxylic acid selected from the group consisting of
at least one C5-Cy9 straight chain, saturated monocarboxylic
acld or at least one C;¢4-Cyp straight or branched chain,
unsaturated monocarboxylic acids; and, optionally, a
relatively low molecular weight ester comprising, as its
reactive components, a Cg-C;z3 straight or branched chain
monohydric alcohol and a Cs-C;,; straight or branched chain

carboxylic acid, saild ester base stock having the following

characteristics: (i) biodegradability of = 80%, as
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determined by CEC-L-33-T-82; (ii) flash point of 2 175°C;
and (111) kinematic viscosity of less than 15 cSt at 100°C;
and (B) a detergent/dispersant additive, said composition

having the following characteristics: (i) biodegradability
of 2 80%, as determined by CEC-L-33-T-82; (ii) flash point
of 2 175°C; (i1iii) kinematic viscosity of less than 15 ¢St at
100°C; and (iv) miscibility with gasoline, in a fuel/oil
ratio of 16:1 to 100:1, of £ 110% of reference oil, as

determined by ASTM-4682, using Citgo-93738 as said reference
o1l for category 3, according to SAE J1536.

According to still a further aspect of the present
invention, there is provided an ester base stock for a two-
cycle engine oil composition, said base stock consisting
essentially of a blend of (a) a first polyol ester
comprising, as its reactive components, a neopentylpolyol
and a Cg-Cip straight chain, saturated monocarboxylic acid
and (b) a second complex polyol ester comprising, as its
reactive components, a neopentylpolyol, a Cs-Ci, dicarboxylic
acid and a Cs5-Cy;9 straight or branched chain, saturated
monocarboxylic acid; and, optionally, a relatively low
molecular weight ester comprising, as its reactive
components, a Cg-C;3 straight or branched chain monohydric
alcohol and a Cs-C;; straight or branched chain carboxylic

acld, saild ester base stock having the following
characteristics: (1) biodegradability of > 80%, as

determined by CEC-L-33-T-82; (ii) flash point of 2 175°C;

and (1ii) kinematic viscosity of less than 15 ¢St at 100°C.

According to another aspect of the present
invention, there 1is provided a biodegradable two-cycle
engine o1l composition comprising: (A) an ester base stock
consisting essentially of a blend of (a) a first polyol

ester, comprising, as 1its reactive components, a
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neopentylpolyol and a (y4-Cyp straight chain, saturated
monocarboxylic acid anc (b) a second complex polyol ester
comprising, as its reactive components, a neopentylpolyol, a
Ce-C1, dicarboxvlic acic and a Cs-Cy;¢ straight or branched

5 chain, saturated monocarboxylic acid; and, optionally, a
relatively low molecular welight ester comprising, as 1ts
reactive components, a Cz-C;3; stralght or branched chailn

monohydric alcohol and a Cs-Ci, straight or branched chain

carboxylic acid, said ester base stock having the followlng

10 characteristics: (1) biodegradability of =2 80%, as

determined by CEC-L-33 T-82; (ii) flash point of =2 175°C;

and (iii) kinematic viscosity of less than 15 ¢St at 100°C;

and (B) a detergent/dispersant additive, said composition

having the following characteristics: (1) biodegradability

15 of > 80%, as determined by CEC-L-33-T-82; (1ii) flash point

L

e
s

of > 175°C: (iii) kinematic viscosity of less than 15 ¢St at

100°C;: and (iv) miscibility with gasoline, in a fuel/oil

ratio of 16:1 to 100:1, of < 110% of reference o1l, as

determined by ASTM-468Z, using Citgo-93738 as said reference

20 o0il for category 3, acccrding to SAE J1536.

In further aspects, the invention provides: A

biodegradable two-cycle engine 0il composition comprising:
(A) about 85% of an ester base stock consisting essentially

of a blend of trimethy.ocolpropane trilsostearate and

25 trimethylolprcpane tripelargonate in a weight ratio of about

0.7:1.0, said ester base stock having the following
characteristics: (i) biodegradability of =2 80=%, as
determined by CEC-L-33-T7-82; (11) flash point of =2 175°C; and

(iii) kinematic viscosity of less than 15 cSt at 100°C; and

30 (B) about 15% of an additive selected from the group

consisting of a polyamide, a a kenylsuccinimide, a boric

acid-modified alkenylsuccinimide, a phenolic amine, a
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succlnate derivative and a combination of said additives,

sald percentages being based on the weight of said

composition, said composition having the fol’lowing

—
e

characteristics: (1) nilodegradability cf 2 80%, as

determined by CEC-L-33-T-82; (11) flash point of > 175°C;

(111) Kinematic wviscosity cof less than 15 ¢St at 100°C: and

(iv) miscibility with gasoline, in a fuel/oil ratio of 16:1

to 100:1, of < 110% oI reference o0i1l, as determined by ASTM-

4682, using Ci1tgo-937:8 as sald reference oil for category

L

3, according to SAE J.536.

A bilodegradable two-cycle engine o0il composition

comprising: (A) about 85% of an ester base stock consisting

parra i

essentially of a blend c¢of trimethvlolpropane triisostearate

and an ester comprising, as 1ts reactive components,
trimethylolpropane anc a mixture of caprylic acid and capric

acid, 1n a weight rat:o of about 1.2 to 1.0, said ester base

stock having the following characteristics: (i)

biodegradability of 2 80%, as determined by CEC-L-33-T-82;

LB

(1ii) flash point of = 175°C; and (11i) kinematic viscosity o:

gy

less than 15 <St at 100°C: and (B) about 15% of an additive

e

selected from the group consisting of a polyamide, a

alkenylsuccinimide, a boric acid-modified

alkenylsuccinimide, a phenolic¢ amine, a succinate derivative

and a combination of said additilves, sald percentages being

based on the weight of said composition, sailid composition

having the following characteristics: (1) biocdegradability

of =2 80%, as determined by CEC-L-33-T-82; (11) flash point

of > 175°C; (1i1i) kinematic viscosity of legs than 15 ¢St at

100°C; and (iv) miscikility with gasoline, in a fuel/oil

. —

ratio of 16:1 to 100:1, of <€ 110% of reference o0il, as

determined by ASTM-466¢2, using Citgo-93738 as sald reference

oil for category 3, according to SAE J1536.
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A bilodegradable two-cycle engine oil composition

comprising: (A) about B85% of an ester base stock consisting

essentially of a blend of trimethylolpropane triisostearate

and trimethylclpropane trioleate 1n a welight ratio of about

3.0:1.0, saild ester base stock having the following

characteristics: (1) b.odegradability of = 80%, as

determined by CEC-L-33-7T-82; (11) flash point of 175°C; and

g
s,

(111) kinematic viscos.ty of

less than 15 ¢St at 100°C; and

(B) about 15% of an additive selected ftrom the group
consisting of a polyamide, a alkenylsuccinimide, a boric
acid-modified alkenvylsuccinimide, a phenolic amine, a

—

succinate derivative and a combination ¢f said additives,

sald percentages being based on the weight of sad

composition, said composition having the following
characteristics: (1) biodegradability of =2 80%, as
determined by CEC-L-33-T-82; (ii) flash point of =2 175°C;

(iii) kinematic viscosity of less than 15 ¢St at 100°C; and

(iv) miscibility with gasoline, in a fuel/oil ratio of 16:1

ﬁ

to 100:1, of € 110% of reference oi1l, as determined by ASTM-

4682, using Citgo-93738 as sald reference oil for category

L]

J1l5%6.

3, according to SA]

A method of lubricating a two-cycle engine which

comprises bringing the components of said engine which are

o be lubricated into ocontact with an effective amount of a

composition ccmprising about 85% of an ester base stock

consisting essentially of a blend of trimethylolpropane
triisostearate and trimethylolpropane tripelargonate, 1in a

—_——

weight ratio of about 0.7:1.0, and about 15% of an ashless

additive selected from the group consisting of a polyamide,
an alkenylsuccinimide, a boric acid-modified

alkenylsuccinimide, a phenolic amine, a succinate
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derivative, ard a combination of said additives, said

percentages being based on the weight of said composition.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A. Ester Base Stocks

5 Preferred two-cycle engine oil base stocks of the

invention are blends consisting essentially of a first

polyol ester formed by the reaction of a necpentyl polyol

and a C15-Cyp branched <¢hain, saturated monocarboxylic acid

p—
p—

formed by the reaction of a

e

and a second polyol ester

10 neopentyl polyol and a carboxylic acid selected from the

group consisting of (1; at least one C¢-C;y straight chain,

saturated monccarboxylic acid or (11) at least one (Ci5-Cyg

straight or branched cnain, unsaturated monocarboxylic acid.
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Suitable neopentyl polyols for preparation of the
ester blends described above include trimethylolethane,

trimethylolpropane,.ditrimethylolpropane, pentaerythritol,
dipentaerythritol, neopentylglycol and mixtures of any two
or more,of such,neopentyl p01y01s."Trimethylolpropane 1ls
particularly'preferred as the neopentylrpolyol reactant 1in

_._both components of the preferred ester blend descrlbed
'1mmed1ately above._ '

The preferred acids whlch may be used to form the

_-.flrst polyol ester lnclude the Cle“cla ' "1soac1ds"

d 21sostear1c acxd belng partlcularly preferred.;-Isostearlc
, fac1d ls a readlly avallable commerc1al product obtained as
.‘-a by-product from the manufacture of polymer fatty acids by

the polymerxzatlon of naturally-occurrlng, unsaturated Ci8
fatty acids. It 1s obtalnable under the trademark Emersol®

hytffp preparat1on of polymerlc fatty ac1ds, reference may be had

" to U.s. Patents Nos., 2,793,219 and z 955,121, Polymerlc
2 Q}". '-"~"}.fatty ac1ds from the polymerJ. zatlon of unsaturated f atty
.\',,-.?'-f,-:-fﬁv-5'ﬁ'f-”fac:Lds are pr:.mar:. ly composed of d:l.mer and trJ.mer acids;
"'i‘;'-however . there may also be present in the m:thure some
i;jfpftj}nhlgher aclds and unreacted monomer.,  portlon of the Cle'
;'. f:,':f-'fmonomer ac 1d rearranges durJ.ng the po lymerlz at:l.on toy 1e 1d -
a5

a branched-chaln Cle monocarboxyllc ac1d product whn.ch is

?@j;;}hp}jthen lsolated by dlstlllatlon.,  Although the exaot_

L .-"hmethyl-branched 1somers."” o . - .

IsostearJ.c ac1d prepared in the manner just

amel '-,descrlbed may contaln up to 35% by weight saturated, and
.'some unsaturated .- stra:.ght-chaln Ca‘Cle - fatty acids.

'7ejPreferably, these stralght chain acids wmll constltute 25%

jjﬁijffyftor less of the 1sostear1c acmd reactant. 'These straight-
v o35 -:chaJ.n ac1ds are typlcally present in the 1sostear1c acid as
obtalned from ;-the- polymerlzatlon process, however,

e . ;.;.-*-ade.tJ.onal stralght—chaln ac:.ds may be blended with the

SUBSTITUTE SHEET
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lsostearic acid so long as the aforementioned limit-is not
exceeded. , I | .

ACld component (1) of the second polyol ester 1n
the preferred ester base stock descrlbed lmmedlately above
1s preferably selected from the group of capr01c acid,

_ capryllc ac:.d pelargonlc acid, capric acid and mixtures of
.'.'two. ' or ‘more  of such stralght chain, saturated
~ -monocarboxyllc aclds. Partlcularly preferred as acid
component (1) of the second polyol ester are pelargonlc
-acid or a blend of capryllc (Ca) and caprlc (Clo) acids,
- the latter belng commercn.ally avallable under the trademark
:':._??Emery® 6 5_8 from Henkel __ Corporat:l.on, Emery . Group,.'
-f.-'.'."'?-.‘Cn.ncn.nnatl, Ohlo..., Mlxtures of relatlvely low molecular

'welght fatty acids (e g., Emery® 1210) may also be used as
-:acld component (l) , if des:.red '

ACld component (11) of the second polyol ester

des cr :.bed pre £ erably se lected £ rom the group of
-}?":;{i'.ﬁ,ipalmltole1c ac 1d olelc aca.d and mlxtures of- - such
:-7;';7ﬁ;.;;-.:unsaturated monocarboxyl:.c ac1ds. e Olelc ~acid is

fjﬁ;j2p f:part1cularly preferred as ac1d component (11)

The ester base stock blends of the present o

;-;.'.-.‘_’{f,f.;1nventlon are prepared usa.ng conventlonal mixing equlpment
\-,'.;'1’7ff':j?'l;and techn J.ques « In genera l the amount o f the £ 1rst po lyo l
l;;;_'_f ester the ‘ pref erred ester base ' stock descr 1bed
2'5 | J.mmed 1ate ly above should be f rom about 1 0 % to about 65 %

bas ed on the total we 1ght of the est er base st ock "and the
i;',.'j__f-amount of the sec ond po lyo l ester present ln the b lend
i should be from about 35% to about 90% based on the total
E o ",welght of the base stock. T other preferred ester base
?stocks accordlng to thls lnventlon are blends cons:LstJ.ng |

"'-"','-."""monocarboxyllc acld and a second, complex polyol ester

- formed by the reactlon of " a neopentyl polyol a Cg-Cy»
35 '.;'.__,.-dlcarboxyl 1c ac 1d ‘and a. cs"clo stra .1ght or branched chain

_{saturated monocarboxyllc acJ.d

'SUBSTITUTE SHEET
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The preferred neopentylpolyols used in forming
the ester base stock of these alternative embodiments of
the present invention are essentially the same as those
previously described hereinabove. In this embodlment also,
TMP is the most preferred neopentylpolyol

" The preferred acid component of the first

'poly01ester of these | alternative' embodiments includes
pelargonlc ac1d or a blend of capryllc and caprlc acids

(e. g. ’ Emery® 658) - pelargonlc acJ.d .(e.g. ' Emery® 1202)

The complex polyol esters used in preparlng the

?f'last-mentlonedbase stocks of the 1nventlon are preferably
"rg  prepared u51ng a blend of caprylic and caprlc acids (e.q.,

15

Emery® 658) as the monocarboxyllc acld and adlplc acid as

the dlcarboxyllc acid components of the complex ester,

typlcally 1n a welght ratlo from about 2.5: l 0 to about

Sf ff c3 0 1 0 capryllc acld-caprlc acld to ad1p1c ac1d.

Generally, the amount of the flrst polyol ester

ﬁ_;f 1n the ester base stock of these alternatlve embodlments '
?f}jff?bbjrshould be from about 25% to about 85%, based on the total'
| ';.'f'f:';_':;:.f;’_’welght of the base stock and the amount of ‘the second

o '_..;'fpolyol ester component Should be from about 159' to about

based on the total welght of the base stock

.,»._;.;;.'-'.,;:,_.j_prepared from relatlvely pure reagents or from technlcal

. . . : . . .
. s * - . L .-
. . . - ~ -
. - . a4 . .
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. e " . . -
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. . .~ . . ..
LN . , .
‘y ' . -

; | i

conventlonal esterlflcatlon procedures. Typlcally, the

;5;_’ fﬂ}"_'.fff‘.'f[;f.{}.grade reagents I e g “r mlxed polyols or mlxed acids , the
;g,'f-'?_freagent m:l.xtures be 1ng more . economlca 1, because '
: ',."7."‘"?‘;.;:.‘,‘;""_.':"i'f-:f'.commerclally avallable products may be used, w1thout costly'_

e 'f pur1f1cat1on as a prerequxsxte.  ~g;.§- ' B '

The above-descr::bed esters are prepared utilizing

_ *pfquant1tY of ac1d charged to the reactlon mlxture initially
:.'?:‘ls sufflclent to Pl‘OVlde an excess oL about t.1=1.2% of

_.equlvalents of ac1d over the equivalents of alcohol reacted
f3'}5f"_-;_j'.‘:.-7'therew:.th An equlva lent of acid is defined for the
?Z;W“;”” ffpurposes of thls speclflcatlon as the amount containing 1

i ""-'_'.jgram equlva]_ent welght of carboxyl groups, whéreas an
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equivalent of alcohol is the amount containing 1 gram
equivalent weight of hydroxyl groups. If the reaction
mixture contains both monovalent and divalent acids, the

excess preferably is made up of the monovalent acid. The

esterification reaction 1is carried out at elevated
temperature while removing water. The reaction may be
carried out by refluxing the reactants 1n an azeotropic
solvent, such as toluene or xylene, to facilitate removal
of water. Esterification. catalysts may be used, but are
not necessary for the reaction. Upon completion of the
reaction, excess acid and any solvent may be conveniently
separated from the ester product by vacuum stripping or
distillation. '

The ester product thus produced may be utilized
as such, or it may be alkali refined or otherwise treated
to reduce the acid number, remove catalyst residue, reduce
ash content, or other undesired impurities. "If the ester
product is subject to alkali refining, the resultant
product should be washed with water to remove any unreacted
excess alkali and the small amount of soap form from the
excess fatty acid neutralized by the alkali before using
the ester as a base stock and/or lubricant according to
this invenﬁion. |

The ester base stocks of the present invention
may optionally include a relatively low molecular weight

 ester, if desired, as a solvent substitute to enhance

fuel/oil miscibility. The solvent substitute-ester may be
formed from the reaction of a monchydric alcohol selected

from octanol, nonanol, decanol, undecanol, dodecanol,

tridecanol and branched chain 1somers thereof, and a

carboxylic acid selected from the group of valeric acaid,

caproic acid, enanthic acid, caprylic acid, pelargonic

acid, capric acid, undecylic acid, lauric acid and branched

chain isomers thereof.

B. Two-Cvcle 011l COmgositions
Various detergent/dispersant additive packages

may be combined with the above-described ester base stocks

SUBSTITUTE SHEET
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in formulating the two-cycle o0il compositions of the
invention. Ashless or ash-containing additives may be used
for this purpose, ashless additives being preferred.

Suitable ashless additives 1include polyamide,
afkepylsuccinimides, boric acid-modified
alkenylsuccinimides, phenolic amines and succinate
derivatives or combinations of any two or more of such
additives.

Polyamide detergent/dispersant additives, such as
the commonly used tetraethylenepentamine isostearate, may
be prepared by the reaction of fatty acid and polyalkylene
polyamines, as described in U.S. Patent 3,169,980. These

polyamides may contain measurable amounts of «cyclic
imidazolines formed by internal condensation of the linear

polyamides upon continued heating at elevated temperature.
Another useful class of polyamide additives is prepared
from polyalkylene polyamines and C,4-C,c Koch acids,
according to the procedure of R. Hartle et al., JAOCS, 57
(5): 156-59 (1980).

Alkenylsuccinimides are formed by a step-wise
procedure in which an olefin, such as polybutene (MW 1200)
1s reacted with maleic anhydride to yield a polybutenyl
succinic anhydride adduct, which is then reacted with an

amine, e.g., an alkylamine or a poly- amine, to form the
desired product.

Phenolic amines are prepared by the well-known
Mannich reaction (C. Mannich and W. Krosche, Arch. Pharm.,
250: 674 (1912)), 1involving a polyalkylene-substituted
phenol, formaldehyde and a polyalkylene polyamine.

Succinate derivatives are prepared by the
reaction of an olefin (e.g., polybutene (ﬁﬁ 1200 700-300))
and maleic anhydride to yield a polybutenyl succinic
anhydride adduct, which undergoes further reaction with a
polyocl, e.q., pentaerythritol, to give the desired product.
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Suitable ash—containing detergent/dispersant
additives include alkaline earth metal (e.g., magnesium,
calcium, barium), sulfonates, phosphonates or phenates or
combinations of any two or more of such additives.

5 The foregoing detergent/dispersant additives may
be incorporated in the lubricant compositions described
herein in an amount from about 5 to about 20%, and more
preferably from about 10% to about 16% based on the total
weilght of the composition.

10 vVarious other additives may be incorporated 1in
the lubricant compositions of the invention, as desired.
These include smoke-suppression  agents, such as

- polyisobutylene, extreme pressure ‘additives, such as
dialkyldithiophosphoric acid salts or esters, anti-foaming

15 agents, such as silicone o01l, pour point depressants, such
as polymethacrylate, rust or corrosion prevention agents,
such as triazole ' derivatives, prole gallate or alkali
metal phenolates or sulfonates, oxidation inhibitors, such

- as subStituted ~diarylamines, phenothiazines, hindered

20  phenols, or the like. Certain of these additives may be

multifunctional, such as polymethacrylate, which may serve

as an anti-foaming agent, as well as a pour point
 depressant.

These other additives may be incorporated 1in the
25  lubricant composition 1in an. amount from about .01% to about
15%, and preferably from about .01% toO about 6%, based on
the total weight of the lubricant composition. The amount
selected within the specified range should be such as not
to adversely effect the desirable performance properties of
30 the lubricant. The effects produced by such additives can
be readily determined by routine testing.
The biodegradability of the ester  Dbase
stocks/lubricant compositions of this invention 1s
> 80%, as determined by Co-ordinating European Counsel
35 si:andard test method L-33-T-82 (Biodegradability of Two-
Stroke Cycle Outboard Engine 0Oils 1n water), which provides

a procedure to evaluate comparatively the biodegradability

QUBSTITUTE SHEET
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of two-cycle outboard engine lubricants against the
biodegradability of standard calibration materials. In
performing this test procedure, test flasks containing a
mineral medium, the test oil and a bacterial inoculum
5 (effluent from a municipal sewage plant), together with
flasks containing poisoned blanks, are incubated for 0 to
21 days. Flasks containing calibration oils are run 1in
parallel. The tests are carried out 1in triplicate at
25i19C and in darkness.
10 ~ At the end of the incubation period the contents
of the flasks are subjected to sonic vibration, acidified
and extracted with carbon tetrachloride or 1,1,2-
trichlorotrifluoroethane. The extracts are then analyzed

by infra-red spectroscopy, measuring the maximum adsorption
15 of the CH3-CH2-bond at 2930'cmf1. '

Blodegradablllty 1s expressed in % as the
' 'dlfference in residual 011 contents between the poisoned
~.flasks and the respectlve test flasks. '

' - Details of reference and standardization
20 _lubrlcants are "to Dbe found in the CEC Handbook of
'  Reference/Standardlzatlon OllS for Englne/ng Tests. The
' blodegradablllty of the ester base stocks of the invention

is preferably > 90%, as determined by the same CEC standard
test method mentloned above. A blodegradablllty value

25 below 80% for the ester base stocks, according to the
' _aforementloned CEC standard.test method, 1s not considered~
to be readily blodegradable.

- The ester base stocks/lubrlcant comp031t10ns of

the 1nvent10n have | a flash point of 2> 175°C, and preferably

30 > 250°C. such flash point properties are a decided

improvement over prior art ‘ester base stocks containing

miscibility enhancing solvents, such as Stoddard solvent,
whiCh has a flashpoint of about 40°C.

‘The ester base stocks/lubricant compositions of

35 the invention have desirably low viscosities of less than

15 cSt at 100°C. Preferably, the viscosity at 100°C is 1in

‘the range of 7-9 cSt. At viscositles much above 15 cSt at

SUBSTITUTE SHEET
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100°C, the corresponding viscosity at =25°C is such that

the miscibility of the ester base stock/lubricant in
gasoline 1is reduced.

The miscibility of the two-cycle engine o1l
composition of the invention with gasoline; in a fuel/o1ll
ratio of 16:1 to 100:1 is generally < 110% relative to a
reference oil, as determined by ASTM-4682 using Citgo-93738

as the reference oil for category 3, as outlined in SAE
J1536. '

The two-cycle engine o1l compositions of the

present invention are particularly suilted, when mixed with

‘an appropriate fuel, for operating outboard motors, snow

mcbiles, mopeds, lawnmowers, chaln saws, string trimmers
and the like.

The following examplee describe specific ester
base stocks and lubricant compositions embodying the

present invention. The base stocks and compositions

exemplified below represent the best mode presently

contemplated Dby the inventors for ©practicing this

invention. These examples are provided for illustrative

purp'oses 'only and are not intended to limit the scope of
the invention in any way.

EXAMPLE 1

A solvent-free biodegradable ester base

stock blend, according to the present invention, was

prepared from trimethylolpropane triisostearate (about 42
weight percent) and trimethylolpropane tripelargonate
(about 58 weight percent). The resultant blend has the




2142608

WO 94/05745 PCT/US93/07570

13
typical characteristics listed below in Table I, which also

identifies the  method by which the specified
characteristics were determined.

4
- .c..~n.#*ﬁ_'q}- .-,
T
. *
. 4 -

TABLE I
5 Properties Characteristics Methads
Vigcosgity, cSt ASTM D-445
100°C 6.9
40°cC 37.1
Viscosity Index | 148 | ASTM D~2270
10 Viscosity, SUS ASTM D-2161
210°F 49.5
100°F ~ 188.9
Viscosity,-cP ASTM D-2983
-25°C | 2425
15 Flaeh Point, °C ' 265 ASTM D-92
. Pour Point; °C -37 ASTM D-97
Acid Value, mg KOH /gm C.7 ASTH D-974
'.Hydrdxylealue-mg KOH/gm . 2.5 | Emery 116.02
-‘Noa¢k Volatility, % Loss 2.2 CEC-L~-40-~T-87
Biodegradability ~ Readily CEC-L-33-T-82
| | Biodegradablex*
Specific Gravity, 60/60°F 0.9319 ASTM D-1298
Density, lbe./gal. @60°F 7.76
(15.6°C) .
j25 * Greater than 80% according'to.CEC—L-33-T-82 Standard Test Method
- Ester = base stocks having characteristics
'generally similar "to those reported in Table I may be
obtained when about 20 to about 60 weight percent of
| trlmethylolpropane trllsostearate is blended with about
30 40 to about 80 we:.ght percent of trlmethylolpropane
trlpelargonate. .

A two-cycle engine oil composition having
outstanding overall performance properties was prepared
by combining 85 weight percent of the specific ester

35 base stock blend described herein and 15 weight percent

of an ashless detergent/dispersant additive, available

from Lubrizol® Corp. under the name Lubrizol® 400

Additive Systenm.
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The typical characteristics of the resultant
lubricant composition and the standards Dby which these

characteristics were evaluated are set forth below 1n

Table II.
S TABLE Il
Progertiee Characteristics Methods
Viscosity, cSt ASTM D-445
100°C 9.04
40°C 55.5
10" vigcosity Index 143 ASTM D-2270
Flash Point, °C 257 ASTM D-92
Pour Point, °C -36 ASTM D-97
Noack Volatility, % Loss 4.7 CEC~L~-40-87T7
) Acid Value, mg KOH/gm ' 0.59% ASTM D-974
15 Hydrox?l Value, mg KOH/mg 8.0 AOCS Cd 13-60
Color, G 12 AOCS Td l1a-64T
TBN, mg KOH/mg  2.94 ASTM D-2896
% Nitrogen | 0.16 ASTM D-3228
Chlorine, ppm ' 6 ASTM D-1317
20 Biodegradability > 80% CEC-~L~33-T-82

The specific lubricant composition described
herein has been certified TC-W3™ by the National Marine
Manufacturers Association (NMMA), following successful

completion of certification testing procedures at the

SUBSTITUTE SHEET
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Southwest Research Institute. These test procedures and
the results obtained are summarized below in Table III.

TABLE III
Resgults
Candidate (Ref.)
A. Bench Tests /Evaluation
Cloud Point, °C -29
Compatability Clear
Brookfield (Fluidity) cp
@ -25°C 5130 /Pass
Miscibility
(Inversions @ -25°C) 75(95) /Pass
. .
Rust Test, % 3.16{4.04) /Pass
Filterability, % Change +6.5/Pass
| +6.5/Pass
Regults
| Candidate (Ref.)
B. Enqine Tests [Evaluation
1.‘ OMC Engine Tests |
40 Horsepower Tests
| (98 Hours)
Avg. Piston Varnish 9.2(8.9) /Pass
Top Ring Stick 10.0(9.5) /Pass

70 Horsepower Test
(100 Hours)

- Avg. Piston Deposits 6.5(5.0) /Pass
Second Ring Stick 9.6(7.6)/Pass

Test Method
Evaluation Criteria

ASTM D-2500

Homogeneous after
mixed separately with
each reference oil

* **) and stored 48
hours

ASTM D-2983
Leas than 7500 cp

ASTM D-4682

"No more than 10% more

inversions than
reference (¥*)

NMMA Procedure Equal

to or better than
reference (*)

NMMA Procedure Decrease

in flow not greater than
20%

Evaluation Criteria

Not lower than 0.6 below
same ratings of
reference (*)

Equal to or better than
same ratings of

reference (x*wx)
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2. Mercury 15
Horsepower Test
({100 Hours)
Scuffing PASS 100 Hours with no stuck
PASS rings, plus: a) scuffing
within allowable limits
(30%)
Bearing Stickineés PASS b) Needles must fall
easily from wrist pin
Compression Loss PASS c) 20 psSi maximum
compression loss
(reference (***) run
every 5 candidate run(s)
Overall Evaluation PASS
3. Yamaha Engine Test
CES50S Tightening/
Lubricity Test
Torque Drop, lb-~in 5.18(5.43)/ Equal to or better than
PASS reference (**) within
90% confidence level
CE50S Preignition Test
(100 Hours)
Major Preignitions 1(1)/PASS Equal to or better than
reference (*)
*x Citgo-93738 (TC-W II reference oil)
ke XPA-~3259 |
*** OR~-71591
EXAMPLE 2

A solventless, biodegradable ester base stock
and lubricant composition, having characteristics
similar to those reported in Example 1, above, was
prepared by replacing the trimethylolpropane
tripelargonate of Example 1 with an ester formed from
trimethylolpropane and a mixture of caprylic acid and

capric aclild (Emery® 658). Particularly good properties

are exhibited by an ester blend composed of 49 weight
percent of trimethylolpropane triisostearate and 51% of
the replacement ester. ’

Ester base stocks having similar
characteristics may be o’btained from a blend of about 15

to about 55 weight percent trimethylolpropane
triisostearate and about 45 to about 85 weight percent

SUBSTITUTE SHEET
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of the ester formed from trimethylolpropane and the
caprylic-capric acid mixture.
A two-cycle engine o0il composition was
prepared from the specific ester base stocks described
5 herein and the same additive system in the same relative
amounts used 1in Example 1, above. Fuel-01l mixtures
containing the specific lubricant composition described
herein exhibited good miscibility according to ASTM D-
4682.
10 EXAMPLE 3
A solventless, biodegradable base stock was
-prepared from trimethylolpropane triisostearate (about
75 welght percent) and trimethylolpropane trioleate
(about 25 weight percent). The ester base stock thus

1'5 obtained has the characteristics set forth below in
Table IV '
TABLE IV
Properties | Characteristics Methods
Viscogity, cSt | ASTM D~-45
20 100°C 13.22 |
40°C | 88.89
Viscosity, cp | | ASTM D-2983
-25°C 26,700
Viscosity Index 149 ASTM D-2270
25 Flash Point, °C | 293 ASTM D-92
Pour Point, °C -28 ASTM D-97
Biodegradability - >90% - CEC L-33-T-82

Ester base stocks exhibiting properties

30 generally similar to those reported in Table IV, above,

may be obtained from a blend of about 35 to about 90

weight percent of trimethlolpropane triisostearate and

about 10 to about 65 welght percent of
trimethylolpropane trioleate.

35 A two-cycle engine o©0il composition was

prepared from the specific ester base stock described

herein and the same additive system in the same relative
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amounts used 1n Example 1, above. Fuel-o0il mixtures

containing the specific lubricant composition described

herein exhibited good miscibility, remaining according
to ASTM D-—-4682.

EXAMPLE 4

A solventless, biodegradable ester base stock
having desirable Dbiodegradable, flash point and

viscosity properties was blended from about 55 weight
percent of trimethylolpropane triisostearate and about
45 weight percent of an ester comprising, as its
reactive components, trimethylolpropane and a mixture of
Cs-Cqy straight chain saturated monocarboxylic acids
(Emery® 1210 LMW Acid). Ester base stocks having
similar biodegradability, flash point and viscosity
properties may be obtained from a blend of about 35 to
70 weight percent of trimethvlolpropane triisostearate
and from about 30 to about 65 weight percent of an ester

formed by the reaction of trimethylolpropane and the

aforementioned mixture of C;-Cq saturated monocarboxylic
acids.

A two-cycle engine oil composition was
prepared from the specilfic ester base stock described

“herein and the same additive system used in Example 1.

The resultant lubricant composition had a viscosity of

less than 10 cSt at 100°C and exhibited satisfactory
miscibility with commercial two-cycle engine fuels.

EXAMPLE 5
. A serles of ester base stocks was prepared by
blending trimethj(lolpropane tripelargonate and a complex
ester formed by the reaction of trimethylolpropane, a
caprylic-capric acid mixture (Emery® 658) and adipic
aclid 1n varying proportions ranging from about 25 to
about 85% of the trimethylolpropane tripelargonate and
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from 15 to about 75 weight percent of the complex ester,

as follows:

Ex. NoO. 5(a) 5(b) S{c) 5(d) 5(e)
wts Complex ester 15.0 26.2 - 31.0 43.0 52.7
wt® TMP-tripelargonate 85.0 73.8 69.0 57.0 47 .3

certain characteristics of the specif ic blends

are reported in Table V, which also lists the methods by
which the specified characteristics were determined.
Although the various aspects of the present

invention have been described and exemplified above 1n
terms of certain preferred embodiments, various. other
embodiments may be apparent to those skilled 1n the art.
The invention 1s, therefofe, not limited to the
embodiments specifically described and exemplified
herein, but is capable of variation and modification

without departing from the scope of the appended claims.
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CLAIMS:

1. An ester base stock for a two-cycle
engine o0il composition, said base stock consisting
essentially of a blend of (a) a first polyol ester
comprising, as its reactive components, a
neopentylpolyol and a C,,-C,, branched chain, saturated
monocarboxylic acid and (b) a second polyol ester
comprising, as its reactive components, a
neopentylpolyocl and a carboxylic acid selected from the
group consisting of at least one Cg-C, o, straight chain,
saturated monocarboxylic acid, and at least one C,,-C,,
straight or branched chain, unsaturated monocarboxylic
acid; and, optionally, a relatively low molecular weight
ester comprising, as its reactive components, a Cg-C,,
straight or branched chain monohydric alcohol and a C.-
C,, straight or branched chaln carboxylic acid, said
ester base stock having the following characteristics:

(i) biodegradability of > 80%, as
determined by CEC-L-33-T-82;

(11i) flash point of > 175°C; and

(iii) kinematic viscosity of less than 15
cSt at 100°C.

2. An ester base stock as c¢laimed in claim
1, wherein the neopentylpolyol component of said first
and sald second ester 1is selected from the group
consisting of trimethylolpropane, pentaerythritol,
ditrimethylolpropane, dipentaerythritol,
neopentylglycol, trimethylolethane and mixtures of two
or more of said neopentylpolyols.

3. An ester base stock as claimed in claim
2, wherein the acid component of said first ester is
isostearic acid, and the acid component of said second
ester 1s selected from (i) the group consisting of
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caproic acid, caprylic acid, pelargonic acid, capric

acid, and mixtures of two or more of said straight

chain, saturated monocarboxylic acids, or (ii) the group

consisting of palmitoleic acid, oleic acid, and mixtures

of said unsaturated monocarboxylic acids.

4. An ester base stock as clalmed 1in claim

1, consisting essentially of from about 10% to about 65%
of said first ester and from about 35% to about 90% of

said second ester, based on the weight of said ester
base stock.

5. An ester base stock for a two-cycle
engine oil composition, consisting essentially of from
about 20% to  about 60% of trimethylolpropane
triisostearate ~and from about 40% to about 80% of
trimethylolpropane tripelargonate,' based on the welght

- of said eSter base stock. ’

6. An ester base stock as claimed in claim
5, consisting essentially of about 42%
trimethylolpropane triisostearate and about 58% of

trimethylolpropane tripelargonate, based on the weight
of said ester base stock.

7 . An ester base stock for a two-cycle
engine o1il compositibn, consisting essentially of from
about 15% to about 55% of trimethylolpropane

_ t,riiSostea_rate and from about 45% to about 85% of an
ester comprising, as‘ 1ts reactive components,

trimethylolpropane and a mixture of capryli¢c acid and
capric acid, based on the weight of said ester base

stock.
8. An ester base stock as claimed 1in claim
7, consisting essentially of about 49%
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trimethylolpropane triisostearate and about 51% of an
ester comprising, as its reactive components,
trimethylolpropane and a mixture of caprylic acid and

capric acid, based on the welight of said ester base

stock.

9. An ester base stock for a two-cycle
engine oil composition, consisting essentially of from
about 35% to about 90% of trimethylolpropane
triisostearate and from about 10% to about 65% of
trimethylolpropane trioleate, based on the weight of

said ester base stock.

10. An ester base stock as claimed in clailm
9, consisting essent'ially of about 75%
trimethylolpropane triisostearate and about 25%
trimethylolpropane trioleate, based on the weight of

said ester base stock.

11. An ester base stock for a two-cycle
engine oil ' composition, consisting essentially of from
about 3 5% to about 70% of trimethylolpropane
triisostearate and from about 30% to about 65% of a
mixture of C;-Cq saturated monocarboxylic acids, based on

the weight of said ester base stock.

12. An ester base stock as claimed in-claim

11, consisting essentially of about 55%

trimethylolpropane triisostearate and about 45% of a
mixture of C.~Cq straight chain saturated monocarboxylic

acids, based on the weight of said ester base stock.

13. A biodegradable two-cycle engine oil

composition comprising:
(A) an ester base stock consisting essentially

of a blend of (a) a first polyolester comprising, as 1its
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reactive components, a neopentylpolyol and a C;4—Cyy branched
chain saturated monocarboxylic acid and (b) a second polyol
ester comprising, as 1ts reactive components, a
neopentylpolyol and a carboxylic acid selected from the
group consisting of at least one Cs-Cy1p straight chain,
saturated monocarboxylic acid and at least one Ci¢-Cyo
straight or branched chain, unsaturated monocarboxylic
acids; and, optionally, a relatively low molecular weight
ester comprising, as 1ts reactive components, a Cg-Ci3
straight or branched chain monohydric alcohol and a Cs-Cj3

straight or branched chaln carboxylic acid, said ester base

stock having the following characteristics:

(1) biodegradability of =2 80%, as determined by
CEC-L-33-T-82;

(ii1) flash point of > 175°C; and

(111) kinematic viscosity of less than 15 ¢St at

100°C; and

(B) a detergent/dispersant additive, said composition

having the following characteristics:

(1) biodegradability of =2 80%, as determined by
CEC-L-33-T-82;

(i1) flash point of = 175°C;

(11ii1i) kinematic viscosity of less than 15 ¢St at

100°C; and

(iv) miscibility with gasoline, in a fuel/oil

ratio of 16:1 to 100:1, of £ 110% of reference o011, as

determined by ASTM-4682, using Citgo-93738 as said reference

o1l for category 3, according to SAE Jl153o0.
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14 . A biodegradable two-cycle engine o1l composition,

as claimed in claim 13, i1ncluding an ashless

detergent/dispersant additive selected from the group
consisting of a polyamide, a alkenylsuccinimide, a boric

acid-modified alkenvlsuccinimide, a phenolic amine, a

n

succinate derivative or a combination of any two or more of

sald additives.

15. A biodegradable two-cycle engine o1l composition,
as claimed in claim 13, including an ash-containing
detergent/dispersant additive selected from the group
consisting of sulfonate phosphonate, an alkaline earth

metal, phenate, or a combination of any two or more of said

additives.

16. A biodegradable two-cycle engine 01l composition

as claimed in claim 13, comprising from about 80% to about

00% of sald ester base stock and from about 10% to about 203%

of said detergent dispersant additive, based on the weight

of said composition.

17. A biodegradable two-cycle engine 01l composition,
as claimed in claim 14, comprising about 85% of said ester
base stock, consisting essentially of a blend of

trimethylolpropane trilsostearate and trimethylolpropane

tripelargonate in a weight ratio of about 0.7:1.0, and about

15% of said additive, said percentages being based on the

weilight of said composition.

18. A biodegradable two-cycle engine o1l composition,
as claimed in claim 14, comprising about 85% of said ester
base stock consisting essentially of a blend of
trimethylolpropane triisostearate and an ester comprising,
as its reactive components, trimethylolpropane and a mixture

ﬁ

of caprylic acid and capric acid, 1n a weight ratio of about

ey
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1.2 to 1.0, and about 15% of said additive, said percentages

being based on the weight of said composition.

19. A biodegradable two-cycle engine oi1l composition,

F

as claimed 1n claim 14, comprising about 85% of said ester

base stock consisting essentially of trimethylolpropane

triisostearate and trimethylolpropane trioleate in a weight

Jr—

ratio of about 3.0:1.0, and about 15% of said additive, said

percentages being based on the weight of said composition.

20. A biodegradable two-cycle engine o0il composition,

as claimed 1n claim 14, comprising about 85% of said ester

base stock consisting essentially of trimethylolpropane

trilisostearate and a mixture of Cs-Cy straight chain

saturated monocarboxylic acids, i1n a weight ratio of about
1.2:1.0, and about 15% of said additive, said percentages

being based on the weight of said composition.

21. A method of lubricating a two-cycle engine which

comprises bringing the components of said engine which are

to be lubricated 1nto contact with an effective amount of

the composition of claim 13.

22 . A method as claimed in claim 21, wherein said

engine 1s lubricated with a composition comprising about 85%

*

of said ester base stock consisting essentially of a blend

of trimethylolpropane triilisostearate and trimethylolpropane
tripelargonate, 1n a weight ratio of about 0.7:1.0, and
about 15% of an ashless detergent/dispersant additive
selected from the group consisting of a polyamide, an
alkenylsuccinimide, a boric acid-modified

alkenylsuccinimide, a phenolic amine, a succlnate

derivative, or a comblnation of any two or more of said
additives, sailid percentages pbeing based on the weight of

sald composition.
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23. A biodegradable two-cycle engine o0il composition
comprlising:

(A) about 85% of an ester base stock consisting essentially
of a blend of trimethylolpropane triisostearate and
trimethylolpropane tripelargonate 1n a weight ratio of about

0.7:1.0, said ester base stock having the following

characteristics:

(1) biodegradability of =2 80%, as determined by
CEC-L-33-T-82;

(11) flash point of > 175°C; and

(111) kinematic viscosity of less than 15 cSt at

100°C; and

(B) about 15% of an additive selected from the group
consisting of a polyamide, a alkenylsuccinimide, a boric
acid-modified alkenylsuccinimide, a phenolic amine, a
succlnate derivative and a combination of said additives,
sald percentages being based on the weight of said
composition, sald composition having the following

characteristics:

(1) biodegradability of 2 80%, as determined by

CEC-L-33-T-82;

(1ii) flash point of 2 175°C;

(11i1) kinematic viscosity of less than 15 ¢St at

100°C; and

(iv) miscibility with gasoline, in a fuel/oil
ratio of 1lo6:1 to 100:1, of £ 110% of reference o01l, as

determined by ASTM-4682, using Citgo-93738 as said reference
oil for category 3, according to SAE J1536.
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24 . A biodegradable two-cycle engine oil composition
comprising:

(A) about 85% of an ester base stock consisting essentially

of a blend of trimethylolpropane trilisostearate and an ester
S comprising, as 1ts reactive components, trimethylolpropane

and a mixture of caprylic acid and capric acid, in a weight

P

ratio of about 1.2 to 1.0, said ester base stock having the

following characteristics:

(1) biodegradability of =2 80%, as determined by
10 CEC-L-33-T-82;

(11) flash point of > 175°C; and

(111) kinematic viscosity of less than 15 cSt at

100°C; and

(B) about 15% of an additive selected from the group

P

15 consisting of a polyamide, a alkenylsuccinimide, a boric

acid-modifled alkenylsuccinimide, a phenolic amine, a

succlinate derivative and a combination of said additives,

sald percentages pbeiling based on the weight of said

composition, said composition having the following

20 characteristics:

(1) biodegradability of =2 80%, as determined by
CEC-L-33-T-82;

(11) flash point of = 175°C;

(111) kinematic viscosity of less than 15 cSt at

25 100°C; and

(1v) miscilbility with gasoline, in a fuel/oil

ratio of 16:1 to 100:1, of £ 110% of reference o0il, as
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determined by ASTM-4682, using Citgo-93738 as said reference
oil for category 3, according to SAE Jl530.

25. A biodegradable two-cycle engine o1l composition

comprising:

(A) about 85% of an ester base stock consisting essentially
of a blend of trimethylolpropane triisostearate and
trimethyvlolpropane trioleate 1n a weight ratio of about
3.0:1.0, said ester base stock having the following

characteristics:

(1) biodegradability of 2 80%, as determined by
CEC-L-33-T-82;

(ii) flash point of 175°C; and

(111) kinematic viscosity of less than 15 ¢St at

100°C; and

(B) about 15% of an additive selected from the group
consisting of a polyamide, a alkenylsuccinimide, a boric
acid-modified alkenylsuccinimide, a phenolic amine, a

F

succinate derivative and a combination of said additives,

saild percentages being based on the weight of sad
composition, said composition having the following

characteristics:

(1) blodegradability of 2 80%, as determined by
CEC-L-33-T-82;

(ii) flash point of = 175°C;

(111) kinematic viscosity of less than 15 ¢St at

100°C; and
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(iv) miscibility with gasoline, 1in a fuel/oil
ratio of 16:1 to 100:1, of £ 110% of reference o01l, as

determined by ASTM-4682, using Citgo-93738 as said reference

oil for category 3, according to SAE J1536.

26. A method of lubricating a two-cycle engine which

comprises bringing the components of said engine which are

to be lubricated into contact with an effective amount of a

composition comprising about 85% of an ester base stock
consisting essentially of a blend of trimethylolpropane
triisostearate and trimethylolpropane tripelargonate, 1in a
weight ratio of about 0.7:1.0, and about 15% of an ashless
additive selected from the group consisting of a polyamilde,
an alkenylsuccinimide, a boric acid-modified
alkenylsuccinimide, a phenolic amine, a succilnate

derivative, and a combination ¢of said additives, said

percentages being based on the weight of said composition.
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