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process can be refined on oan industrigl scale feoa pocity of
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alm diesel comsists of methy] esters of crude palm 99.6%.

oil or crade palm searin prepared from seacticn s e
with methanol wsing a seilable catalyst, Crode |
oils of free Bty acids content up 1o 30% can be

: peed as (he leedsiock. os the process provides e : :
] prereatment stape {esterification) e handle the e s
feee  lay  acids The process has [0 ERE (" i
becn shoveen 1o be echnically feasible anoa pilod plant scale, The : ; ] -
proxctuct, palm diesel. bas been homughly evaluated as a dicsel e
sihsrihae., 1
PRINCIPLES OF THE PROCESS ;mw

The process for the conversion of coude palm ol inlo
meAhiyl esters consists of two steps: (1) esterification of the froe
fally acids present in palm oil info methyl estes, and {23 Metiyt Earers
transesterificaion of the newral 2lyveerides dirsctly into metyl
gsters, In this process the washing stage after estevification is
obvigted and this is an economic advantage, The esterification
st 18 carricd oul inoa codumn of solid cagalysl, The resullang
reaclion mixtuee, which iz neutral, i@ then transestenfied in the
przsenee of am alkali catalyst, Thiz procass is mn cominuonsiy,
Thee separation of abvcerol from methyl estecs 15 effected i the
presence of methanol,  Methanol iz recovorod  from Both
fractions and then recweled. The esters are washed and dred
befoe being waed @y dicsel substitote, The complete process is
iluzsicated in the Oow diaggeam az shown in Figeee f.

The process has also boen extended o the conversion of
enede palm stearin and crode palm kecel ol oo methyl esters
in the pilor plant scale, The compozitions of the esters from
fhese foslstocks are given m Tabfe J.
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FUEL CHARACTERISTIC

Laboratory cvaluation of these esters has been caried
ot incloding the determination of cctang number and the

results, as shown in Teddes 2 and 2. indicate that palm ol
methy] esters conld perform beter than petoleam diesel, This
is home oot by results obtwned o slationary engine wsts and
field riasls. The mesults of the ficld trials permit  the following
conclusions o he mesde:
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Table 3 Cetane > umber oF Crode Malue Chl (C1%H
Merhyl Esters, Pefrolein: Diesz] {frsn Europr]
and their Blemds

Samples Cefune Mumhber
CIk Melhyl P'elrilenm AT Dbl
Edders (%] LHisel %]
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" Moy randification of he ongines is requised,

- The performance of engines iz generally eood,  The
shEes are 2asy 0ozl with oo koocking amd with
srmceth rinning,

= The exhaost pas emissica ot the enzioes is moach cleaner
with reduction of hydrocarbon, NOx, CO, and 50,
contents, therefone s omore snvironmaentally friendly,

™ The enging oil is sl wsable at fhe eccommended
mileage.

» Palin diesel does ool produce explosive wonTuel vapour, 1L
al=so nffers cnhancedd sabery charactensiic with higher fash
point (17470 compared 10 997°C of petroleom dieseli

& Carbon build-up on enging nozzles is nenmal except That
the natore of carbon is diflerent.

L The fuel comsumption of palm dicsel §s comparalle o

petrobeum diesel (e 24 kol o te buses onder
trialy,

The second phase of the exbavstive Geld wal, which
comimeneed in 1990 ancl ivolved 36 Bercedes Bene engines
mounted on 36 buses, 5 in iz final phase of iesting,  Some
buscs have aleeady clocked m MDD km, the Largelsd
mileage,  Observations made to date in the rial confinm the
positive Bodings on pabm diese] oblaned earlier, Meweahile,
ciude palm stearin methy] esters bave alsn been successiully
tested 1 PORIM vehicles with no delerzrions effecis on the
cngines,

OTHER APPLICATIONS

Beogides being o uselul diesel sobstioore, palm oil mathyl
eslers have other applications. One of these 15 the conversion
of methy] esters il alpha-sulphonatzd  derivatives  (alpde-
SME) that could be vsed as active ingredicnts in detergent
Tormulation,

Befave theiv conversinn into a-SME. the methyl eslers
should  fimst be disilled 1o recover the bolk of minoe
components  originatly present o opalm oil, namely the
cartennids, weopherols and tocormicnnls. From the residue a
carcdenond concentrate of = BBO0O ppme was obdaueed, The

carowenaid concenuale was found by choomatographic analysis
ter contain 11 differend carofenoids and  santhophylls, A
texicolosacal study in mats has shown thae ghe  carobenoicd
concentraic is safe for consumprion,  Trs specification as food
colourant bas also been socepted by the Fowd & Apmcoltun:
Craanizaticn {FACN rccently. The carctenoid concontrate hay
alzo been sucozssfolly presented o dilfferent forms e, sell and
bard  capsules, powder and emolsion, tor possible pharmes-
ceutical applications,

Blethyl westers have also been osed o manofacoans
premivm soap produiz.  CHher applications i lude conversion
of e=ters ety afeohcls for detergent and  cosmetic
inclustnes; coavearsion o Datly amines used on textile imcdosioy,
izclariaon of marhyl oleats thar conld be canverted 10 synchetic
Jubsicant or we civelane (2 peclumery materiall,

Vehicle wxing maltel dievel.

PRELIMINARY ECONOMIC
VIABILITY STUDY

The technology  developed by PORIM offers an
alternative route (o the production of palm methy] esters (palm
digsely, This hus U advanlages of oliziig Iow lemperatane
and low pressure reactions compared 1o traditional metods
wzing U spliting of Goy acd oo,

The coonemic squation for palm methy] ester producion
1 Shwown beloos:

FPpo + 0,112 Pmo+ P+ Mp = 0.9 Pre + 0.0 PR

ol

Ppee ig the price of palm oil {EMfonne}

Pron 15 the price of fesdstock methanal (EMonng)

e i8 the price of palm methy] esters (EMoone}

P is the price of glycerol (RMAonne)

Pe is the processiog cosl {EMAonoe of palm ail feed)
Npois the net profic {RMoonne of palm ml [l

Po + Np is Ui gross prolil sRAAonne of palm ol feed)

The plot of the paameters of the cquation shows that U
improved viakility of the palm diessel is obtained if petroloum
cliesel price is increased. glvcerol price is increased. and il the

Batn Ol Methyl Esters A5 Fusl Palm Diesel
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crwds palm ol price is redweed (sec Figore 20, For example,
the price of crode palm oil has 10 be below BEMSS0 per wonne
piven e correct price of glyeerol and dicsel, for the project
bz viable, Mevelbeless, U economc of U progect wosld be
vury much impresaed iF methy] esters are sold as oleachemicals
and carotenoids as well as vitmin B oace cecoverad from U
walens.

BENEFITS OF THE PALM
DIESEL PROJECT

The benefits of the palm diese] project can be envisaged
I be as Tollows:

L ] I provides a safety net for the Malaysian Palm O
Induvsuy in wime ol glot o e market:

- T contrilbuies 1o the quality enbancement of palm oif by
ptilizing palm oil products of Jow gquality:

L I provicles & chemical Feedstock for other chemicals and
arher bisdepradable delcrgents;

- It provides high valusd minor components and hy-
product glycerol, awd  Ooally.

* Il prowides an alemative Tuel for diesel engings,

COMMERCIALIZATION

PORIM 3% in the process of commencializing the palm
mthyl ester technology for Tirpe scale production W Dikeresied
S USIOIMETs,
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