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INTRODUCTION

alm digsel consists of methyl esters of crude palm
oil or crode palm stearin prepared from reaction
with methanol using 3 suitable caalyst. Crude
oils of free famy acuds content np 40 304% can be
nsed as the feedstock, as the process provides
prelnzatment stage (esterification) to handle e
free  Tally  acids. The process  has
been shown (0 be lechnically feasible on a pilot plant scale. The
product, palm dicscl, has been thoroghly evahmted ax a diescl
substitule,

PRINCIPLES OF THE PROCESS

The process for the conversion of crede palm wil into
meellyl esters consisis of two steps: (1) esterification of the free
fatty acids present m palm oil info methyl esters, and (2)
transesterilicution of the neutral glycerides dircetly into methyl
esicrs. In this process the washing stage aftor eslerilication is
obviated and this is wn economic advanage. The eslerification
step i85 carmied out in a colomn of solid catalyst, The resultant
reaction mixture, which s newiral, is then ransestenfied in the
presence of an alkali catalyst. This process is mn continuously.
Tt geparation of glycerol from methyvl ssters 1s effected in the

e noe of methanol Methanol & recovered Trom bath

o and then recycled. The esters ame washed and dried

- -0rg being used as diesel substitute. The compleic process is
illustrated i the flow diagram as shown in Figure 1.
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The process has also been extended 1o the conversion of
cnude palm stearin and crude palm kemel oil into methyl esiers
in [he pilod plant scale. The compositions of the estérs from
these focdstocks are piven in Table 1.

The glycer] obtamed [om the  (ransesterification
process can be refined on an industral scale fo a purity of
9.6%.
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Table 1. Fatry Avid Composition of Methyl Esters of Crude Paim O (CPOR,
Crude Pabm Stearin (CFS) and Crude Falm Kerned 08l (CPEO)
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FUEL CHARACTERISTIC

Laboratory evalumtion of these esiers has been camricd
out inchuding the determination of cetance number and e

b

results, as shown in Tabies 2 and 3, indicate that palm oil
mesthyl esters could perform betler than petmplenm dissel. This
is bome oul by resulls obtained in stationary engine tests  and
ficld trials. The results of the field trals permit the following
conclusions 10 be made:

Table I Fuoel Characteristics of Methyl Exters of Crude Patm CHI
amd Crude Fabm Siearin
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Talde 3. Cetone Namber of Crode Palm OfF (CP0)
Methyl Esters, Petrolenm Diesed (from Earape)
&l fheir Blends
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PO Methad Petrolewnm FASTM Thiidp
Esters (%) Desel (%)
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o Mo modification of e engings is required.

. The performance of engines is generally good.  The
engines arc casy to sant with no knocking and with
smoodh nEnning.

. The exhaust gas emission of the engines is much cleaner
with reduwtion of hyvdrocarbon, MOx, CO, and 50,
contentz, therefore it 5 more environmentally [riendly.

® The engmc ol is sl wsable at the recommended
mileage,

] Palm diesal does not produce explosive air/fuel vapoor. It
alse edfers enhanced safety characteristic with higher flash
point {174°C compared o 96°C of petroleum diesal).

& Carbon butld-up on engine nozzles is normal except that
the namre of carbon is differcnt.

] The fuel consumption of palm diesel s comparable o
petroleum diesel (e 34 km/L for the boses under
trial).

The second phase of the exhaustive feld trial, which
comemenced in 1990 and mvolved 36 Mercedes Bene engrines
mounted on 36 buscs, is in its final phase of iesting. Somc

Hm& have already clocked in 300,000 km, the targeied

icage. Observations made 10 date in the tmal confirm the
pestlive [indings on palm diesel obtsined cardicr, Meanwhile,
crude palm stearin methy]l esters have also been successiully
lesied in PORIM wehicles with no deleterions effects on the
Engines.

OTHER APPLICATIONS

Bezides being a wselul diesel substitute, palm ol methyl
esters have other applications. One of these is the conversion
of methyl esters info alpha-zsolphonated dervatives (alpla-
SME) that could be used as aclive ingredients m detergent
foemulation.

Before their conversion into o-5ME, the methyl esters
gshopld first be disolled to recowver the bolk of minor
componenis  originally present in palm oil. namely the
carotendids, woopherols and oeotrienols. From the residuc a
curotenoid concentrate of > B0 ppm was obtaned. The

carolenond concentrate was found by chromatographic analysis
to contain 11 different cortenoids and xanthophylis. A
iomicological study in s has shoem that the carodenosd
concenirale is safe for consumption. Tts specification as food
colourani his also been accepted by the Food & Agricultone
COrpanization (FACH recently,  The carotenoid concentrate has
al=o been successfully presented in different forms e 50ft and
hard capsoles, powder and emulsion, for possible pharma-
coutical applications.

Methyl esters have also been upsed o manofacture
preminm suap prodocts.  Other applications inclode conversion
of csters into fatly alcohols for deterpemt and cosmetic
idustries; conversion to fatty amines wsed in textile indusiry.
isnfation of methyl oleate that could be convened I synthetic
fubricanl or 1o civetone (a perfumery material).

Vekicle uzsing palm diesel.

PRELIMINARY ECONOMIC
VIABILITY STUDY

The fochnology developed by PORIM  offers an
aliemative route 10 the production of palm methyl esters {palm
die=cl). This has the advantages of utilizng low lemperature
and low pressore reaclions compared o radifiona]l meothods
using the splittimg of fatty acid route.

The economic equation for palm methyl ester production
15 shown helowr:

Ppo + O.I1Z Pm + Po + Np = 0.9 Pue + 0.1 Py

wherc:

Ppo s the prece of palm od (EMtonne)

Pm is the price of feedstock methanol (RMfonne)

Pun s the price of palm methyl csters (EMAoone)

Pz is the price of ghyoerol (BEMftonne)

Pr is the processing cost (BMfonne of palm oil feed)
Mp 15 the pet prolil (BEMionne of palm odl feod)

P + Mp is the gross prodit (EMonne of palm oil feed)

The plot of the parameicrs of the cquation shows that the
umproved viability of the palm diesel 15 oblamed if petrofeum
dicsel price is incressed, glyceml price is increased, and if the
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crude palm oil price is reduced (see Figure 7). For example.

|
| (ME ) the price of crude palm oil has to be below RMGS0 per tonne
| 000 T | R S P e given the comect price of glycesol and diesel, for the project 1o
e I | = be viable. Mewetheless, the coonomic of the project would be
: | | | very much improved iF methyl esters are s0ld as ofeochemicals
T and carencids 25 well as vinmin E are recovercd from the
{700 F———t— | e eskers.

= N TV BENEFITS OF THE PALM

|| ,/ i DIESEL PROJECT

1

R e~ |- [ | / The benefits of the palm dieszl project can be cnvisaged
[
| -

! ////e’j//" / ke as follows:
”W% | | .//{///‘Zﬁ‘//’ » It P“-Wi'jFS A SﬂfE-'.l;-' n:l. for the Malaysian Palm Ol

Inpdpsiry m bme of glor in the market;

L It contributes o the quality enhancement of paim oil by
atilizing palm oil products of low quality:

L Tt provides & chemical [esdsiock for other chemicals and
other bodegradable detergenis:;

—
- It provides high valoed minor components and L

/]
Bz zanummmn i e [
N A/;;W . [ | provides an a ative fusl for dicsel cngines,
|

w0 Y L COMMERCIALIZATION

400 500 &0 T-'I:r:' &:ﬂ BOO 1000 1200 1300 14001500 1600

PORIM is in the process of commercializing the palm
methyl ester technology for large scale production 1o interesicd
CIESIYMICrS.
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