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1.1 General ' ,/
The use of lubri ﬁt‘ume and has developed into a

h “m to lubricate machines of
increasing complexity. Syathtti uh}lcmts "'not become commercially
' i qulm‘ats for lubricants to perform

major international -

not be accommodated by mineral
synthetic lubricants. Although
of the lubricants used today,

y, including automotive engine

mineral oils and h)mjheum',al reactions of a very hinhe:d number of well defined

componen m ﬁm Wm ﬂnﬁe controlled and can

provide desi
mm 0; : ﬂ possible base
stocks fo cé ol efins, alkylated

aromatics, polybutenes, aliphatic diesters, polyolesters, polyalkyleneglycols,

and phosphate esters. Amongst these, esters are widely use as the main
synthetic lubricants because of their high viscosity index, low pour point, low
volatility and good thermal stability. In response to increased environmental
pressure, the chemistry of esters is being modified so as to produce compounds
which have high biodegradabilities, low toxicity and clean engine emission.



~ Raw materials that have received significant attention for providing synthetic
esters are natural fats and oils of vegetable and animal origin.

The purpose or this research is to synthesize diesters for use as
lubricating base oil, from palm oil and its free fatty acids such as oleic acid,
stearic acid, and palmitic acid. Palm oil, primarily used in food, is now also
used as an industrial raw e preparation of chemical derivatives,
soap, candles, hn-plaung,\gm 26/ 1. It has two functional groups :
double bonds and esieis group en numerous possibilities for

chemical reactinns7 ‘4":“"--..._

1.2 Objectives

ﬁﬁ m ﬁj: oil and its free fatty
acids, the H pmducts as lubricants

2. Preparing the synthetic diesters from palm oil by two main steps.
a.) Transesterification of palm oil by excess methanol and
concentrated sulfuric acid at 70-90 °C, for about 3-6 hours.

b.) Re-transesterification of methyl ester from palm oil by diols
(such as 1,3-propanediol, 1,4-butanediol, 1,5-pentanediol, 2,2- dimethyl-1,3-



propanediol, and 2-ethyl-1,3-hexanediol) and concentrated sulfuric acid at 70-
90 °C, for about 3-6 hours.

3. Preparing the synthetic diesters from free fatty acids of palm oil (oleic
acid, stearic acid and palmitic acid) by esterifications with diols (such as 1,3-
propanediol, 1,4-butanediol, 1,5-pentanediol, 2,2-dimethyl-1,3-propanediol,
and 2-ethyl-1,3- hexmed:iol)
removal of water at 110-15(

4,

I ed sulfuric acid with azeotropic
, ia l hOlll‘B
pmducts by FTIR, "C-NMR,
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5D i physical and chemical properties of synthetic
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