CHAPTER 2
THEORETICAL CONSIDERATION

Coconut Oil (1,11,12)
The coconut paim 1§ cultivai€d-lascoastal areas around the world
within 20°f either sid&™6Ff Gqualer. wpines, Indonesia, Southern

Thailand, Southern IndjasFquilitrial Aftica are mportant producers.

ﬂumgm SELIN
WIRSQIBMN NN oo

6th to 30th years annually yields 50-70 coconuts with a diameter of 10-12 cm.
The hard shell, covered by a fibrous husk, encloses the white endosperm tissue
1-2 cm thick, the copra. To obtain a light, flavor- stable coconut oil, the fresh

copra with water content of 60-70% is dried in the sun or with hot air. This



treatment prevents bacterial decomposition and lipolysis of fat. Dry copra
contains 60-67% oil.

The dried copra is processed in an oil mill in two steps. About two-
thirds of the oil is first obtained by expelling broken and rolled copra in

continuous screw presses. e xesidial fat content of the expeller cake can be

reduced to ca.5% by hi nf Ire e

oil’ sality, the crude coconut oil
must be neutralized ’ . - ized. , Normally, the crude oil
contains ca. 5% free “ | - 'traliz:d without great loss
of neutral oil. The neyftrs : ed oil contains only small
amounts of pigments, phgt atide ar er constituents. It is decolorized
with 1-2% of bleaching ea ‘_5, %.0f activated charcoal. Activated
charcoal also ;_ 'move polycyclic a 1:"‘ deposited on
the copra by drying*wit snat oil with a relatively high
content of free fatty a M alized and deodorized by

distillation aﬁ Wﬂxﬂ gﬂpﬁ:ﬂﬂ?ﬂ Td bleaching earth-

activated charcea
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ds can be advantageously ne

The fatty acids composition of coconut oil is as follows.
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Table 2.1 Composition of fatty acids in coconut oil
Fatty acids 7 Composition
Caproic acid . tr.
Caprylic aci / 104
apry ,./J y
Capric acw 6
Lauric u/ 2
Myristic
Palmitic 2
Stearic ac Al 0
- aw .“.
Total saturated ‘;g = 94.6
[ ‘
Oleic acid @ :,’ 4.4
Linoleic acid T B 1.0
Total unsaturs:

ﬂ

" ¥ Wmﬂwgq\ﬂ?ntage of lauric acid,

myristic acid,qpalmitic, stearic acld and ulem acid.

is 70 to 76°F (21.1 - 24.4°C) and other properties are shown in the following

table.

All these acids are
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246 to 260, due to high content of lauric and myristic acids. Its melting point



Table 2.2 Properties of coconut oil

Properties value

saponification value 242-254
16-19
nonsaponifiable matter 0.2-0.8%

iodine value

melting point°c -3{]'
specific gravity at 99 .f' : -0.8?4

at 25 17-0.919
free fatty acid %

smoke point, °c

2 4
e~ K
b .

flash point, ¢

fire point , °c

Py
.‘-| %’ﬁ:‘ .

density, g/cm’

31
|

surface tension, mN/in
3o
)

at 407
€ a

viscosity, mPa s at

&

ﬂ 4 .“ -
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a) They are comp ely satura excellent resistance to oxidation.

b) They are edible and general recognized as safe by the U.S Food and Drug
Administration.

¢) They are relatively nonoily in character-less oily than mineral oil, and more
oily than a few preparations (isopropylmyristate).

d) They are low in viscosity and surface tension.



2. Chemical Properties

The chemical reactions of fats are basically those of esters and
hydrocarbon chains.

ly \::’,51 ) fatty acids and glycerol

T

The reaction is reversible; in practice I ilibrium can be shifted to the right

by using a large e *i"----------—----- emperatures. 4 ‘ nd high pressures.
Y

| |
A fat cd also be hydrnlyzcd with alkali
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Like other esters, glycerides can be transesterified by acidolysis
or alcoholysis. In the present of an alkaline catalyst and excess of glycerol,

triglycerides form mixture of mono- and diglycerides (alcoholysis).



The acyl groups of glycerides can also be exchanged inter- and

intramolecularly without addition of acids or alcohols (interesterification).

CH,0COR'  CH,OCOR*
‘CHOCOR' + CHOCOR!
CH,OCOR' _ CHIQCOR?

Even at £ tetos taritic: tion, proceeds very slowly, but
the reaction can be acg€lefaied by usiig an a iline catalyst such as a metal
alkoxide. With such a gatalyst 1e redetion is © ymplete within one minute at
800°. Interesterificatiog i ':L-“ importance since it enables the
physical properties of a fa g behavior and consistency,to be

modified without_

e

ging the fatty acids cliemically, as occurs in
-

hydrogenation (hz 'V] Y )
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nickel, platinum, copper, or palladium. Hydrogenation always leads to an
increase in melting point and is therefor also called “hardening”. Partial
hydrogenation can lead to isomerization of cis double bonds to trans double

bonds.



The catalyst, the oil, and the hydrogen must be brought into
mutual contact under suitable temperature and pressure conditions. The
reaction rate depends on mixing intensity, the type of oil or fat, temperature,
catalyst activity, and the concentrations of catalyst and dispersed hydrogen.

Hydrogenation is an exothermic process. During hydrogenation the double

. The actives centers of the
catalyst can be inactiy ;_- of compounds such as

phospholipids, sulfur g  organic acids, and oxidized lipids.

linoleic acid to oleic acit ; stearic acid(c,gp). The term

selectivity is used to indicat

; Y ese reactions is fastest. Selectivity
.-P%Jj:, o St o .

can be influenced By §a, pore size, etc.)and by

e

vico eetivity, i.e., an increase in

selectivity, i.e., an inefease in partial h}rdmgenatiﬂ"
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lead to the information of traces of cyclic aromatics compounds.

altering the reactic

promotes isomerization of

The double bonds of substituted fatty acids such as ricinoleic acid

can also be hydrogenated under suitable reaction conditions.



10

2.4 Isomerization

Naturally occurring fatty acids exist predominantly in the cis
form. An equilibrium mixture in which the higher melting trans formed by

heating to 100-200° in the presence of catalysts such as nickel, selenium,

trans isomerization (ela Ao of oleic-acidy.t ere virtually no positionnal

isomerization. Howen®r, gfsdias isormerization of linoleic and linolenic acid

temperatures are extended, » #pj‘;@ﬁ" 0 be converted into cyclohexadiene

T
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above 100°C in the presence of bleaching earth, kieselguhr, or activated

charcoal.



2.5 Polymerization

Dimeric, Oligomeric, and polymeric compounds are formed by
heating unsaturated fatty acids at 200-300°C. The rate of polymerization

increases with increasing degree of unsaturation; saturated fatty acids cannot be

: ; . - ] .—d_
polymerization involvé fiation ¢ C%ﬂs Thermal dimerization is
catalyzed by Lewis acids"su€ly’as bos - industrial processes for
dimerizing oleic acig his pri Heating of oils during

gad 0 a significant increase in
iglyce, ides can be encountered in

fresh raffinates; these digficr areiol tox ic are largely excreted as such.

: I};J with oxygen, play a
[
‘.ﬂ ors in oils and fats during

ll elopment of rancidity, off-
o

. ¢ ; ; :
there produc ﬁﬁﬁwm ul-fﬂtaﬁung products such as
oil seeds andﬁnt ¢aching e hs can lead 6 their spontaneous combustion.
Y M1 Tt NN (11 e
table films.

leading to s

|
decisive role in the d

Autoxidation involves the formation of a hydroperoxide on a
methylene group adjacent to a double bond; this step proceeds via a free-radical

mechanism:
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: Activation 2 :
~CH,-CH=CH- ——— —CH-CH=CH-

. C'.";uh} reaction: b it
g _ (;JD _ _
—~CH-CH=CH- +0, — —CH-CH=CH-
- — .
—-CH-CH=CH- + —CH,-CH=CH- —
l ‘ * - ¥ & - - =

L
e ~ + —CH-CH=CH-

Autoxidatien™is”eiAfacterized Byean induction period during
which free radicals gfr
(photooxygenation), hedl, ahd/tiic | resence of cort pounds that readily form free

is triggered by light

ansition metals). Photoxidation,

radicals (e.g., hydroperg ]

o :
19 | A

i.e., light-induced oxidafiod, - Q» cularly fast buildup of radical

concentration. The formatic -ﬁ;—\’ oxygen under the fluence of short-
wave radition and a sensitizer sieh as ehilorephyll or erythrosine probably plays
” Wwi y P Y play

a key role in this reaGti

V.
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¢
nonfoogd lw q U\?—Wrﬁ ﬁ m o uick-lathering
soaps,drying md cts, fatty acids, synthetic rubber,hydraulic brake fluids

for airplanes,and in products such as synthetic resins, plasticides, insecticides

3. Uses

and germicides.



13

The main food uses of coconut oil are for deep-fat frying of
doughnuts, french fries, and nuts; as an ingredient of confections, cookies,and

baked producted; and shorting compounds and magarine.

. il :
In cosmetics, coconus oil tives are use in lipstick, shampoos,
creams and lotions, makeu ,;‘ acidsdn’Ceeonut oil such as caprylic, capric,

cosmeetic and phs
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Hydrogenatedd fats fan mell 2, saturated fatty acids are
employed in making tabjé ithstand the acid environment
of the stomach without dis anly break down and liberate the

actiive medication when the alKafine ; matic intestinal tract is reached.

.r"

completely saturate )

appruxhnatelﬁ- Egﬂj{wgﬂﬂﬁlled the deposition of

cholesterol in hf 1ver, arteries
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Lubricating oils have many different materials added to improve their

A synth rom coconut oil and

iﬂm natural had not only co

trol cholesterol levels in

performance. Only one of these additives uses coconut oil. It is so called
viscosity improver. This additive improves the ability of the oil to lubricate

over a wider temperature range. Coconut oil furnishes the lauryl component of
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the lauryl methacrylate monomer from which most of this type of product is

made.

Metal working compounds

Metal working compounds can be classified into three major types:

ics produced. Essential all
coconut oil is used indoné Hp ‘ 1y, “the alled vinyl plastics. These
products are primarily pg ‘ ide monomer. As plasticizers,
the coconut oil derivati: I in vinyl fabrication, and as
stabilizers, they add to prev scoloralion and other degradation during

fabrication or whil A\

y'

3,5} .
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are obtained. These are A) the refining of petroleum crude oil and B) the

Lubricating Base

synthesis of relatively pure compounds with properties which are suitable for

lubricant purposes.
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(2,3)

The basic functions of lubrication are: 1) friction reduction, 2) heat

removal and 3) containment of contaminants.

2.1 The reducti

Simple sta on teduction 1S"aecomplished by maintaining

s{\ ing with respect to each

other , there by prevesting st ffom coming in contact and

of a lubricating oil is it
viscosity. It is factor in the folnation o icating films under both thick and
thin film condition:s i neration in bearings, cylinders
and gears related 1{{ 3

and the rate of oil cgsum .

'?J' e sealing effect of oils
th.a machines may be started
under varying temperatiirg,conditions,pagticularly at cold temperature. For any

given piece uﬂuﬂ%m&% resuly ﬂ’ma only with the use of

an oil of pr ﬁe;] wémit}ﬂ un%e:r th€ operated cendition.

The basic concept of viscosity is shown in F:gure 2.2 where a
plate is being drawn at uniform speed over a film of oil.The oil adheres to both
the moving surface at the stationary surface. Oil in contact with the moving
surface travels at the same velocity (U) as that on surface, while oil at contact

with the stationary surface is at zero velocity.
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\UIL

FiLM

SURFACE MOVING i z., i
AT YELOGITY U” 3

OIL VELOCITY = }2 U
OIL VELOGITYs O

yna ic viscosity

In between, thé ek fiim :':‘, ¢ "be visualized as made up of many

longers, each being-drawi yer above a fyiction of velocity “U” that

f«ﬂ ate (Figure 2.2 : lower

0 the mn\gg plate to over come the

oemeen B LE *ETW“%WT 211 AR
q Wﬂ&ﬂﬂﬁm URIAINYA Y

Another important function of a lubricants is to act as a coolant,
removing heat generated eighter by friction or other sources such as via
combustion process or transfer by contacting with substances at a higher

temperatures. In performing this function, it is important that the lubricant
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remain in a relatively unchanged condition. Changes in thermal and oxidation
stability which affect its ability to reach the areas involved will materially

decreases its efficiency in this respect.

2.3 Containment of contaminants

main effective in the persence of

outside contaminants issquitesmportant. ig'these contaminants are water,

way into lubricants erny Liu varidus applications. Here again additives are

generally the answer ing.

=

- —

r.rhﬂ ’E:I f\l
container by compalmg the color of the transmiﬂemlight with that transmitted

SR 1122 3111 Mo
S\ a2

3.2 Specific gravity , ASTM D1298

d in a standardizied glass

Specific gravity is the ratio of the mass of a volume of the
substance at the standard temperature to the mass of the same volume of water

at the same temperature. The standard temperature for specific gravity are



15.6/15.6°C (60/60°F). In the petroleum industry the API gravity scale is
almost universally used as the measure of the density of a petroleum product.

API gravity is an arbitary scale, calibrated in degree and related to specific
gravity by

41.5 -131.5

The API grav; it increases as e specific gravity decreases.

Since both density and with, tempcrature, determinations are
73

made at a controlled tempgratuserand thén, corrgcled to a standard temperature
# .'4'.-":.1:“

by using special table.

- i
-

3.3 Viscobisy , ASTM D44 )

) 2
SR 411120 L M
R RTTIr At

The viscosity of a fluid is a measure of its internal resistance to
flow by reason of the forces of cohesion between molecules. It decreases with
increasing temperature and increases considerably with large increasing
pressure. The extent of the viscosity change depends on the crude source of the

oil and molecular weight of the constituent components.
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The instrument used to determine the viscosity of an oil is called
the viscometer. In generally, two types are used: the saybolt and kinemetic
viscometers. Kinematic viscosity is the more commom and measured by
timing the flow of a fixed amount of oil through a capillary tube under
gravitational force at a standarc
40 and 100 °C for centistokes

/tlre. Test temperatures are usually at

il 1 umber which indicates the

effect of temperat / of the oil. When the

temperature increase ilm 'n out or have lower viscosity.

Likewise, oils become thigKer efanoré Miscous gs the temperature reduces. The
F iz : |
higher the VI, the smaller "} € if viscosity for a given change in

of viseosities determined at two

temperature. The Wi

temperatures by mcar
determined at both Iw and 2

GueAnenEneINg
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this wax begins to separate as crystals that interlock to form a rigid structure

,"_'-i’f . Table on viscosities

-, and 40 and l(ﬂ“C are suitable.

which traps the oil in small pockets in the structure. When this wax crystal
structure becomes sufficiently complete, the oil will no longer flow under the

conditions of the test.



The pour point is the lowest temperature at which the oil will just
flow under specified test condition and is roughly equivalent to the tendency of
an oil to cease flowing from a gravity-fed system or container. Since the size
and shape of the containers, the head of oil, and the physical structure of the

solidified oil all influence the tendency of the oil to flow, the pour point of the

e, at which enough vapor is

produced to be burned ighs ‘ -5"‘ en exposed to a source of

ignition. Normally, this tg8t i ermine the storage and operating

s :
temperatures and the type of storag: hatwill preclude the possibility of a fire.
‘ ;L'-:’.»‘f"' PR 1 N
This test of lubricating [ ' - method, usually called

" |

Cleveland Open C “f« J

(
ﬁﬁﬁﬁﬂﬂ"ﬁmwmm
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conditions. Since the degradation of lubricants by oxidation can be lead to the

development of corrosive organic acids and insoluble resinous matter, and a
marked increase in viscosity of the lubricant, all of which seriously impair the

efficiency of the lubricant.
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Oxidation is a markedly exothermic reaction and proceeds by a
number of complex steps, the nature of the hydrocarbons in the lubricants

having a considerable influence on the nature of the oxidation process.

Viewed chemically the reaction mechanism is known to be

limited by peroxide or hydrog ¢ roxide 4 ion. The thermogravimetric
Sen ¢ developed to evaluate thermal
behaviour of different eful in evaluating the effect
of temperature on the wgi of the compound 5. Applying the procedure to
the different chemical laken into consideration.
Loss in - aég; samples was found to be
negligible up to a temper, han 300°C, the sample weight
begins a rapid and contin veight loss is typical to what occurs

in tested samples in the abse =4 iy i.e. due to thermal decomposition

i ,.«‘J Py 2 ,
only. But, in the prise n is ¢ t femperature around 350°C
or higher which leads ohe

)

amm points. At higher tempe
points, weig i mm until the complete
decompositio ﬂ ﬂ mrﬁinnﬂtaﬂt with further
incre ila 5\: m-ﬁ indication for
base oil Iﬂjﬁﬁm w MOT VI El]

oss. These temperatures

can be named oxid atures than these oxidation



Synthetic Lubricants (3)

Synthetic lubricants have been used for many years. In the early 1930
s, Synthetic hydrocarbon and ester technologies were being simultaneously
developed in Germany and US. Many compounds have been investigated as

possible base stocks for synthetic lubricants. Gunderson and Hart (1962)

identified over 25, of which Seven types/art: jor importance:

-—'

F i
phosphate estéis—

Otherwna T - esters, perfluoroethers

=

and _‘.'_i___________, bt their applications are

'l
restricted due either t@'high cost or to pc bmance limitations.

o ANYN INEINT
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engine oils, compressor oils, hydraulic fluids, gear oils and grease formulations.
The inherent biodegradability of ester molecules offers added benefits to those

of performance.
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The direct effect of the ester group on the physical properties of a
lubricant is to lower the volatility and raise the flash point. This is due to
strong dipole moments, called the Londons forces, binding the lubricant

together. The presence of ester group also affects other properties such as:

g
:

solvency

lubricity /

7..._ “‘ : l"‘-.‘l .‘..‘.\k ‘- -u an
S e \ rom crude oil and consist of

P

Mineral oil basg t

———

complex mixtures of na : ag hydrocarbons. Synthetic ester
lubricants, on the otlie; prep Llefined properties that can

be tailored to specil V- A

[y 1y
[}
e YL ST e oo
an oil measurable by conventional faboratory {ests, e.g. Viscosity, evaporation,
[ 1
G TORTR e (1 12 R
properties of the lubricants of the lubricant, and many of these can only be

measured satisfactorily by elaborate and expensive rigs specially developed to

simulate performance.



A wide wariety of raw materials can be used for the preparation of

ester type base fluids and this can effect a number of lubricant properties

including:

1.1 Viscosity

ai can be altered by:
f the molecule be

\\\\%: ength of the acid

gth of the alcohol

- increasige
- includingfeyglie ar¢ lar backbone
- maximisin '5.59‘3:'3; 1t

ol

One disa Olecules is their tendency

to shear into smalle 'y'

ﬁﬁﬁ?ﬂ%ﬂﬁwaﬂni
AT e

- increasing the alcohol chain length

- increasing the linearity of the molecule
- not using cyclic groups in the backbone, which lowers

the VI even more than aliphatic branches
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- molecule configuration-viscosity indices of polyol esters
tend to be somewhat lower than diester analogues due to the more compact
configuration of the polyol molecule

The pour point of the lubricant can be decresed by:
- increasing the amount of branching

' nch-branching in the center of the

near the end

the molecule

- decreasingths / 11 sym
As can hé'sg i -“ ere is a natural trade-off

between viscosity indegX andf po of instance by increasing the
linearity of the ester the #isgosity ‘indeximpraves but the pour point increases.
Esters made from mixtu ‘ pranched acid (having the same
carbon number) have wsco é—%fﬂ between those of the normal and

branched acid estersy b afy gsters used from eighter

— X'}

F
ﬁﬂﬁﬁwaw%%anﬂi

ﬂ W w ?\w efﬁciency of
anti-wear additives. When a too ase fluid 1s used, and not the anti-

wear additives, will cover the metal surfaces. This can result in higher wear

branched or norma Vi ;

characteristics. Consequently, although esters have superior lubricity properties

compared to mineral oil, they are less efficient than anti-wear additives.
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Esters can be classified in terms of their polarity, or non-polarity
by using the following formula(Vander Waal, 1985)

Non-polarity index = o

Number of carboxylic group x 100

the ,_ polarity index, the lower the

ﬁnula it can be seen that as a
general rule, increasing \ \ roves overall lubricity. Esters
terminated by normal ag /I-/ ohols \ r lubricities than those made

from branched acids/z .\l : ‘. rom mixed acids/alcohols

N\

have lubricities intermedéa \~ mal acids/alcohols and esters

of branched acids/alcoho

The '5"
determinations prcdimhat it is more thermally stablg than the C-C bond.

| AU AN UDINE I e ot
e TS TR

carbon atom of the alcohol portion of an ester leads to superior thermal

¥ dtable one; bond energy

stability. The presence of such hydrogen stoms enables a low energy
decomposition mechanism to operate via a six-membered cyclic intermediate

producing acids and 1-alkenes(see Figure 2.3). When beta-hydrogen atoms are
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replaced by free radical mechanism. This type of decomposition requires more
energy and can only occur at higher temperature (see Figure 2.4).

Short linear chains generally give better thermal stability than long
branched chains, while esters made from normal acids generally have higher
flash points than those made from

also increases flash points

2
..!
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Figure 24

. ﬂuﬂﬁm W@WHm‘i c=c

ammnimumfmmaa

Thermal decomposition of esters without beta hydrogens

0
+R— C QOH

8T
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1.5 Hydrolytic Stability

The hydrolytic stability of esters depends on two main features:

- processing parameter

- molecular geometry

‘egree of esterification, and

catalyst used during-eStegfication’ ai he level ‘remaining in the ester after
processing A\
esters e, a very high degree of
esterification and a low ash/ Vo liera he effeets of molecular geometry will
F .-.l
begin to assert themselv:

{0k SCt b ; fytic stability in several
ways. By sterically of e molecule (hindrance on
the alcohol portion hal‘iﬂﬁ relatively I'E(}e effect) hydrolysis can be slowed

down. To miﬁ%&] Tt i Branchep fabids {3 &) neoheptanoic acids)

have been used?lowever when uging these fe&ismcks there are penalties to be

peid, n awmﬂw B i pompibGlediriication, and

poor pn points. The hydrolytic stability of neopolyol esters can generally be

regarded as superior to that of dibasic esters.



1.6 Solvency

This can be divided into compatibility with additives and other

lubricants, and elastomer compatibility.

This gives them threemajor-advdnta gwem are no contamination
b 1 . hinery that previously used

Blen \\ ineral oil (semi-synthetics)
? \ ive technology is based on

problems therefore estgi
mineral oil. In additiog

to boost their perfory \
mineral oil and this techinalc _ \h \ ly. applicable to esters. Third,
esters can be blended with o _._-:-—_-“" 'I, \ ch as polyalphaolefins(PAOs).

This gives esters great flexiifity. whilst blending with other oils gives
et ’

unrivalled oppommmes to b ance st of a lubricant blend against its

performance.

o :

7

E Elastomer compatibility Iﬂ

mm]m liquid lubricants will

undergo an mﬂauo wi qui :lj tIhﬁhc polymer network.
qﬁ\ is are) and

ph}rsmalqlﬂnjﬁ'mkm HMDQIE Mjsgﬂ cur:

- absorption of the lubricant by the elastomer, causing

swelling

- extraction of soluble components out of the elastomer,

causing shrinkage
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The degree of swelling of elastomeric material can depend
on:

- size of the lubricant-the larger the lubricabt the smaller
the degree of swelling

- molecular dynamics of the lubricant-linear lubricants

#ibility parameters of the lubricant
1s'obeyed

-,_f:_ cant. It is known that some

elastomers are sensitivg0 ants. The non-polarity index can be

used to modal elastome or specific ester types.

own industrial plasticisers.

Non-polar base stocks, ndency to shrink and harden

elastomers. By carefully ompounds with esters, lubricants

which are neutral to elastome {u_; be formulated.

i
e

1.7 End

J ' D
ing % m ed the threat to our
waters into a ﬁﬁﬂqim c mlluted in many ways,
for e i il-containi ‘?efwﬁﬁ WWﬁ consequences
for ﬁ::%jﬁtﬂlﬁaim . - |

a) Ecotoxicity

In germany materials are classified according to their
water endangering potential of Wassergahrdungklasse(WGK). Substances are
given a ranking of between 0 and 3.



32

WGK 0 Not water endangering

WGK 1 Stightly water endangering

WGK 2 Water endangering

WGK 3 Highly water endangering

Esters generally have the following rankings:

(3¢ dimer esters, diesters 0
0-2

| l. :' 1 ‘1 lue i fate
s esters tOﬁw inpact on the environment.

0 \\- icrobial attack on esters is

well known and has b .‘t{ steps of ester hydrolysis,

beta-oxidation of long ciiai id oxigenase attack on aromatic

muclei have been extensiy ly nvestigated. The main features which slow or

{‘r nd .-JJ

reduce microbial break down & ,
= J L2

s
|‘. ¢

an ing (which reduces [-
']
egree to whichi esle s is inhibited

" mﬂﬁzﬁfwﬁm
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[

oxidation)

2.1. Engine Oils

It is now widely accepted that synthesized fluids, such as

polyalphaolefin/ester blends, offer a number of inherent performance
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advantages over conventional petroleum based oils for the formulation of
modern automative engine oils. Practical benefits which may derive from their
use include improved cold starting, better fuel and oil economy, together with
improved engine cleanliness, wear protection and viscosity retention during

survice. Fluids types used in the development of automative crankcase oils,

either commercialised or for commercialisation, include

olyalphaolefins (PAOs)smore corre imydrogenated olefin oligomers,
polyalp J-more : rog g
organic dibasic esters,"PolyGlesters *m--n.-;_.; omatics hydrocarbons, and
poltglycols. Experieng ies of engine bench and

vehicle test programg o ‘ // \\\ 1
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Low temperdtus perhaps the single most important

technical feature of modern crafik ant. Cold starts are a prime cause
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reliably in arctic conditions.

fluuidety andﬁe Lj ' [ ‘ nut any scarifice of
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Esters prmr'idf: this“essential low temperature

lubricant efﬁclq ra mg or ambtent tempcranlre Low valatility is
es',pemala W T’T’Tﬁ:ﬂﬂw smaller sump
capacities and longer oil change intervals.

2.2. Two-5troke Oils

Ester lubricants offer a number of advantages over mineral oils as

the lubricant component of two-stroke engine mixtures. First, the clean-burn



characteristics result in less engine fouling with much reduced ring stick and
lower levels of dirt build-up on ring grooves, skirts and undercrowns. Ignition
performance and plug life are also enhanced. Second, due to their polar nature,
esters are more efficient lubricants than mineral oils. Mineral oil has oil:fuel

dilution ratios of 50:1 whereas esters can be used at 100:1 and even 150:1. This

higher dilution factor results oil emissions which is a benefit in

environmentally- sensitiv i is marine outboard engines and
‘J

chainsaw motors wh as engines used to power

snowmobile-type vehi ature performance is important. In these

Finally ag®sfh foeen asg/ih e, amount of PAH(polyaromatic
hydrocarbons) in the exhflust ehiiss o S 6fa twos ‘truke engine has been found
when a carboxylic ester hal begi-four en a carboxylic esters has been used
in place of a mineral ﬂil.‘ A ; secn found to be one of the major

nissions. Esters can also be
R
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are pre:'ﬂremhate esters can mﬁﬂzﬁ ;i}:e;:: {:E

also be blened with PAOs for use in the various compressor types.

contributors to the c:

used to reduced the e.

Diesters have inherently good oxidation resistance and low
volatilities (3-10%, according to viscosity) when compared to mineral oil.

Coupled with their higher flash and auto ignition temperatures, and low order
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of toxicity for vapour inhabition investigation and skin iritation,these properties
make them considerably safer lubricants to use than mineral oil. their low
ecotoxicity and high biodegradabilities can also lesson their environment
impact. Disasters generally have high viscosity indices,giving them a wide
temperature range without the use of viscosity improvers. A further advantage

of esters is their good thermal conductivity which allows them to conduct heat
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The bulk of@viati ant Jut -‘ it demand is for gas turbine
lubricants for both mil ¢ requirements placed on jet
engine oils, namely lubrica ageing stability, cannot br met by

hydrocarbon oils. The “gerie ’~,.f 1. pe 1) were disasters but, over

Thé more expensive (type2)

ess@emanding application, e.g.
for small private aircraftturbo-prop engines, etc. Type 2 aviation gas turbine

ubricants mﬂ U IRBNINYABRT, or some it

applications, w ere ﬁerahthty af low temperatures is vitalg.the corresponding
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