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Background of the invention

10
In the recent years, there has been an increased awareness on the environmental impact of
large amounts of lubricants and industrial fluids entering the environment due to leakage
or spillage. If the lubricant has little biodegradability, accumulation of these lubricants will
result in environmental pollutions.

15

The industrial lubricating oil currently in daily use largely based on mineral oils that are
highly toxic to the environment. Mineral oils based lubricating oils are not readily
biodegradable by microorganisms. Recent studies also indicate that these oils are
carcinogenic. Consequently, there is an obvious need for lubricating fluids which are

20  based on renewable natural resources, and at the same time environmentally friendly.

Vegetable oils are the potential candidates to replace conventional mineral oil based
lubricating oils. Natural vegetable oils are non-toxic, exhibit a ready biodegradability,
good lubricity and cause fewer health problems such as allergies. Rapeseed oils and
25  sunflower oils are the two most common vegetable oils currently used in the formulation

of biodegradable lubricants in Europe.

Meanwhile, the use of natural or modified vegetable oil as hydraulic fluid has been
disclosed in several patents. Konishi ef al. (Patent no. US6,300.292) describes the use of
30 rapeseed oil as a suitable base for hydraulic fluid. Honary (Patent no. US5,972,855) used

slightly modified soybean oil as a base oil to produce hydraulic fluid. Before this, the
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Meanwhi |l e. the use of natural or nodified vegetable oil as hydraulic fluid
has been disclosed in several patents. Konishi et al. (Patent no.
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Synthetic ester is yet another group of base fluid used. Hartley et al. (Patent no.
US6,054,420) described the preparation of a biodegradable lubricant or functional fluid

15 using synthetic ester of polyhydric alcohol. Hartley er al. (Patent no. US5,880,075) also
described the use of the ester of oxoisodecyl alcohol with iso-stearic acid in combination
with polvol ester in the preparation of synthetic biodegradable lubricant. Watanabe er al.
(Patent no. US5,607.907) disclosed the use of TMP (trimethylolpropane) esters of caprylic
or capric acids adjusted with stearic acid as hydraulic fluid.

20
However, synthetic esters have the problem of higher prices and synthetic esters excellent
in biodegradability have the disadvantage of being inferior oxidative stability. On the
other hand, the vegetable oil which is excellent in biodegradability and superior in respect
of lower prices, but they have poor thermal, oxidative and hydrolytic stability. In general,

25  poor cold temperature properties of natural o1l can be improved by increasing the degree
of unsaturation in the natural oil. However high degree of unsaturation contributes to poor
oxidative stability. For these reasons, the natural oils may only be used in the less severe
applications. Rapeseed oil and castor oil, for instance, have been used in lubricants in

limited specific applications.
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Summary of the invention

15 Lubricant helps to reduce friction between two contacting metal surfaces thus making the
movement easier. In the absence of lubricant, friction caused by the rubbing of the moving
parts causes wear and creates heat which welds tiny imperfections on the moving parts
together. The parts then tear apart, weld together again, and so on. If allowed to continue

will soon cause failure of the engine.

We have now found that vegetable oil and palm oil by-products which are biodegradable

are possible to provide satisfactory high performance as a functional fluid.

An object of the present invention is to provide a competitively priced vegetable based
25  functional fluid which possesses good biodegradability, oxidative stability and lubricating

properties.

A further object of the present invention is to prepare a functional fluid having properties
which are suitable to be used as hydraulic fluid. This fluid is prepared from a vegetable
30  source, mainly palm oil together with palm oil derivatives. The palm oil is used either in

its natural state after undergoing physical refining and fractionation or as derivatives after
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20

functional fluid of the invention can be formulated with one or more additives to enhance
the performance of lubricant or hyvdraulic fluid. Examples of additives for hydraulic fluid
include antioxidants, anti-foam additives, anti-wear additives, anti-rust additives, pour

point depressants, viscosity-index improver or combinations thereof.

Detailed description of the invention

This functional fluid could be used as base for lubricant such as the hydraulic fluid to
facilitate the movement of construction, industrial or agriculture mechanism such as
tractor, soil excavator, agricultural harvesting machine, injection moulding machine,

hydraulic elevator, elc.

The base fluid use in this invention is palm olein. Palm olein is a liquid fraction obtained
when the crude palm oil is fractionated and refined into solid and liquid fractions.
Fractionation is performed in order to reduce the content of saturated fatty acids. Typically
palm olein has lodine Value (IV) in the range from about 56 to 72. A vegetable o1] has IV
higher than 72 could also be used in present invention. lodine Value is an indication of the
degree of unsaturation. Palm olein has been widely used, particularly, as edible o1l in

many countries, particularly for industrial fryving.
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The said palm oil derivative is a polyol ester which resulting from chemical reaction
between palm oil by-products and hindered polyol. The said palm oil by-product is a
mixture of fatty acid having composition of 6 to 12 carbon with caprylic acid (Cs) and
15 capric acid (Cy) as its major compounds. The caprylic acid is in the range of 40 — 60%

while capric acid is about 20 — 47% of palm oil by-product.

This by-product could be obtained from the processing of palm oil. For example from the
physical refining of palm kernel oil we could get the palm kernel fatty acid distillate
20  (PKFAD) and from the oleochemical industry we could get the pre-cut fraction obtained
from the splitting of palm kernel oil and the non-glyceride fraction recovered from the
glycerol residue. The pre-cut fraction is expecially interesting because it is rich in Cq and

Cy, fatty acid.

25  The said hindered polyol does not contain B-hydrogen are neopentyl glycol, trimethylol
propane, pentaerythritol and dipentylerythritol of fatty acids having 6 to 12 carbons.
Preferably pentaerythritol is used in the present invention to esterify the fatty acids from

palm oil by-product to form pentaerythritol ester.

30  Preferably synergy additive packages manufactured by Lubrizol/™, 17653 and L7671A

are added into the formulation of present invention to provide a superior result. L7653




| ubricant of the present invention is suitable to be used in tropical
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bel ow t hevigcoc%lrty index i.e. from 150-189 could also be obtained depending on the combination of
the blend.

15 It is to be understood that the present invention may be embodied in other specific forms
and is not limited to the sole embodiment described above. However modification and
equivalents of the disclosed concepts such as those which readily occur to one skilled in
the art are intended to be included within the scope of the claims which are appended
thereto.

20

Example 1

Preparation of esters

The polyol ester used in the invention is prepared through esterification process in
25  between palm oil by-product and a hindered polyol. The by-product is a short chain fatty
acid mixture of C¢-C), fatty acids in which caprylic (Cs) and capric (C)o) acids as its major

composition. Meanwhile, the hindered polyol is pentaervythritol (PE).

Pentaerythritol (1 mole) and fatty acids of Cs.jo mixtures (4.8 mol) was placed in a
30 multinecked reactor for reaction. The reaction mixture was stirred with an overhead stirrer.

The flask was charged with nitrogen gas before the reaction started and the reaction was
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placed in a 30 nu t1 nec eactor reacti on. reacti on m xture was
stirred with an over head stlrrer.

Similarly other polvols such as neopentyl glycol, trimethylol propane and dipentaerythritol
10 could also be used to prepare the polyol esters at different molar ratio.

Example 2

Preparation of blends

15  The lubricant is blended by mixing about 20 to 70% by weight of palm olein, relevant
amount of polyol ester and additives with a magnetic stirrer for 30 minutes at 50°C until a

homogeneous mixture is obtained.



The flask was charged with nitrogen gas before the reaction started and the
reaction was'7 Consolidated Specification on 11 Oct 07 carried out in the
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Consol i dat ed B ¢i'f PEati0h on 1 1 oct 07 dains 1. A base fluid
conposi tion f ) paldoubstecant conprises: (a) palmolein, and 5 (b) polyol
ester. 2. A conposition according to claiml further conprising at |east
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additives.

10 3. A composition according to claim 2, wherein said additive is any one or

combination of anti-wear additive, thickener, or pour point depressant.

4. A composition according to claims 1 to 3, wherein said palm olein has iodine value

not less than 60.

15
5. A composition according to claims 1 to 3, wherein said palm olein has a
concentration ranges 20% to 70% of total weight percentage.
6. A composition according to claims 1 to 3 has a viscosity index of at least 150.
20
7. A composition according to claims 1 to 3, wherein said polyol-ester is formed by
reacting:
(a) a hindered alcohol. and
(b) fatty acids.
25
8. A composition according to claim 7, wherein said hindered alcohol is any one or
combination of neopentyl glycol, trimethylol propane, pentaerythritol and
dipentaerythritol.
30 9. A composition according to claim 7, wherein said fatty acids are any one or

combination of caprylic acid and capric acid.



4. A conposition according to clains | to 3, wherein said pal molein has

i odine value' not less than 60. 15 5. A conposition according to clains |
“to 3, wherein said palmolein has a concentration ranges 20%to 70% of
total weight percentage. 6. A conposition according to clains 1 to 3 has a
viscosity index of at least 150. 20 7. A conposition according to clains 1
to 3, wherein said polyol-ester is forned hy reacting:._(a) a hindered

al cohol, and (b) fatty acids. 25 8. Aggon§8§$wgﬂﬁééegﬁﬁﬁﬁﬁﬁ(P&lc ditth 7.
wherein said hindered al cohol is any one or conbination of neopentyl
glycol, trimethylol propane, pentaerythritol and dipentaerythritol. 30 9.
A conposition according to claim7, wherein said fatty acids are any one or
conbi natijon Af cm@RsiionCacasidthgald bl &aRrT ead® 9. wher&anan fadatedisSpeabdveagat i on
on 11 Cct 07 10 A conposition according to clains 7 and to 9. wherein said
fatty acids Hpe ribpikgey! fayesiddistiNa@rnel fatty acid distillate. 5



