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Abstract: Problem statement: Palm oil is known as an important source of eddilevith significant
values of renewable energy. Depletion of petroleliad captured much attention on producing
biodiesel from the palm oiApproach: The most concerning methods for the productiohiofliesel
were discussed, namely transesterification (alkalil acid), enzymetic approach and supercritical
alcohol. Results: The results showed the vis-a-vis of the methods pfossible consideration of
researchConclusion: Concerning the importance of this vegetable big tontribution of palm oil
towards diminution of fossil fuel, possible methddsthe production of biodiesel and the opportunit
for the futures is very much important.
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INTRODUCTION environment and protect man from the inhalation of
genotoxic substances. The exhaust from petroleum
One of the most promising alternative fuels isproducts, especially diesel is known to be toxid an
vegetable oils and their derivatives such as bmlie carcinogenous in nature, since they contain policyc
(Zubir and Chin, 2010). Vegetable oils includingrpa  aromatic hydrocarbons. Apart from these reasomseth
oil have been used directly as diesel fuel sulistu has also been a surge in the prices of petroleodupts
Biodiesel can be made either from vegetable oilnfpa worldwide and it is doubtful if these prices wodder
oil, coconut oil, castor oil, silk cotton seed gdthropa  again down-plunge since their rising trend has been
oil) or animal fat. Based on few criteria, palm @lais  gnsistent since late 2004 (Ageehl., 2011).
Guineensis) is the most potential vegetable oil which " giqgiesel, meanwhile, is an alternative or adéitiv
gi)ndiegglanudsii thaesotrzz\:vharggtt%réahsato ?anu{faf}cturqo standard diesel fuel that is made from biologica
ye of credte p ingredients instead of petroleum. Biodiesel is Ugua

oil is also meant to anticipate oversupply (Jaged., L . ) :
2009).These efforts have shown that all the vegetabl adg of bio O'IS through a series of chemical ieast
ut is non-toxic and renewable. There are a few

oils tested can be used as fuel with some resemnati - o
The most detrimental properties of these oils ardlifferent ways to make biodiesel, but most
their high viscosity, low volatility, poor atomiian ~ Manufacturing facilities in the world produce intizd
and auto-oxidation (Paeat al., 2009). biodiesel through a process called transesteridioat

The golden crop of Malaysia, oil palm, is regardedbecause it easier and saving. In this processfather
as the most cost effective vegetable oil crop withoil is first purified and then reacted with an dlob
average yields of 3.5-5.0 tonnes of palm oil paatéwee  usually methanol (CkDH) or ethanol (CECH,OH), in
per year. Thus, it offers a potential environmentalthe presence of a catalyst such as potassium hgarox
friendly alternative fuel source. As biodiesel mning  (KOH) or sodium hydroxide (NaOH). When this
considerable global attention and market, standards happens, the triacylglycerol (oil or fat) is tramshed to
vital for its commercialization and market introtioa.  form esters and glycerol. The esters that remaén ar
It is necessary for the authorities to evaluatesdiety called biodiesel (Ghanedt al., 2011; Sylvainet al.,
risk and environmental impact, while giving quality 2009; Méario and José, 2011).
assurance to the users. There is an increasingaigmp Biodiesel blend is the blend of petroleum diesel
for cleaner burning fuel in order to safeguard theand biodiesel (methyl ester). A blend of 5% biodies
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and 95% regular diesel is called a B5 blend. Bisglie a RO- , R
has similar physical characteristic as diesel dilam  g-C.po. = 7§70 RCog t RO
addition it is a renewable energy and safe for the OR"

environment. Biodiesel can be used easily because i ] ) )
can be mixed at any proportion with diesel oil, ¢teen Fig. 1: Mechanism of alkali alcoholysis
enabling us to apply it immediately for diesel ey

that are available without much modification; easy g g H—0
biodegradability; 10 times less poisonous compaoed o R o q/‘\O_R

the ordinary diesel oil, the waste product is niaick, I

less sulphur and other aromatic contents, hence the =0 H 0
combustion emission produced is safe for enviroimen o - R,,C‘ _(‘;_R Ay
and perform less accumulation of carbon dioxideigas - [ ROOTR

atmosphere thus lessen furthermore global heating

effect (Abdullahet al., 2009; Christianet al., 2009;  Fig. 2: Mechanism of acid alcoholysis
Sérgio and Graciela, 2006; Lili@hal.,2008; Haseebt

aI., 2011; Cumalet aI., 2011 ) DISCUSSION

MATERIALSAND METHODS For basic catalyst, the alcohol-oil molar ratiatth

Transesterification process are divided as followsShould be used varies from N=1:1-6:1. However N=6:1
alkali/ base catalyst, acid catalyst, enzymatipag) IS the most used ratio giving an important conersi
and supercritical alcohol process. In all caseg thfor the alkali catalyst without using a great amoah
triglycerides (palm oil) is used as raw materigisthe ~ @/cohol. The types of alcohol are usually metharal

production of biodiesel. ethanol. The last one has fewer safety problemausec
it is less toxic. The oils used could come from any
RESULTS vegetable, e.g., corn, canola, peanut, sunflower,

soybean, olive, palm, palm kernel. As you may see
For a basic catalyst, either sodium hydroxidethere are quite a few sources that can be usedvas r
(NaOH) or potassium hydroxide (KOH) should be usedmaterial and all of them are equally relevant only
with methanol or ethanol as well as any kind 0B,0il consideration is in the choice is which has lowecep
refine, crude or frying (Rajesh and Jeffrey, 20Kai  on the market. The amount of catalyst that sho@d b
et al., 2010; Khalisanngt al., 2008). In this process it is added to the reactor varies from 0.5-1% w/w, bumeo
better to produce the alcoxy before the reaction tauthors prefer advice any values between 0.0050.35
obtain a better global efficiency (Fig. 1). w/w should be used. The last but not least importan
Acid catalyst transesterification is the secondvariable is the reaction temperature. The standalue
conventional way of making the biodiesel. The ié®a for the reaction to take place is 60°C, but depemdin
to use the triglycerides with alcohol and insteddao the type of catalyst different temperatures wilvegi
base to use an acid; the most commonly used isr&ulf ifferent degrees of conversionand for that reathen
acid, sulfonic acid or solid acid catalyst (Shigekal., temperature range should be from 25-120°C. The
2011; Siddharth and Sharma, 2010) This type Ofgagon why there is a great interest in the afk@itess

catalyst gives very high yield in esters but thacteon is it is more efficient and less corrosive than #uwd

ga;efirr):issrl?nvé’ (::eigug;ng almost always more than Oneprocess, making it a preferred catalyst to be used

In the presence of enzyme catalyst theindustries (Zahiet al., 2011; Oguzhan, 2011; Siddharth

triglycerides will be converted to methyl ester.eTh etal., 2011.’ Ruzalmaht_al., 2011; Miet al., 2011).
lipase can be secreted fro@andida spp. or readily The limits c_)f this technology are due to the
available in the market. sensitivity that this process has to purity of taats, to
Supercritical alcohols method (>200°C) has severain€ fatty acid, as well as to the water concertratf
advantages over that of catalytic process, inctptigh ~ the sample. If too much water, it increase the o8k
production efficiency and environmentally friendiss. Making some soap instead of the desired product. If
Supercritical fluid transesterification does notuie  soap is the end product, a consummation of theiveac
catalysts, therefore, the neutralization, washidganWwill take place and the formation of an emulsioiak
drying steps can be omitted from the process irmakes downstream recovery and purification very
comparing with conventional biodiesel productiondifficult and expensive. A normal amount of fredtya
process (Fig. 3). acid on the waste cooking oils is about 2% w/wth#
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amount is big, it is recommend a pretreatment vi@  Number of support enzyme is not uniform
esterification with alcohol and sulfuric acid. Afthis, the « Biocatalyst is more expensive that the natural

normal alkali process should be continued (Ritgsél., enzyme
2011; Romairet al., 2011; Sivakumaet al., 2011).
Acid-catalyzed transesterification is more suigabl In supercritical alcohol method, large energy

for waste or unrefined oil. The process has nobefhi consumed to perform the transesterification process
as much attention as the base-catalyzedvith supercritical alcohols is compensated by more
transesterification because of the slower reactai®  high reaction rate and no requirement of additional
and the very high methanol to oil molar ratio clean stages. Finally, this has lead to generalatimh
requirements. The two-step biodiesel process aselles of production prime cost by 10-15% in comparinghwit
this issue by using an acid catalyst followed by acatalytic method. The advantage of this methodas t
normal base-catalyzed transesterification. Compare#FA present in the oil could be simultaneously
with  homogeneous catalysts such as NaOH, thesterified in supercritical methanol. These methods
conditions of acid catalyzed transesterificatiosoal allow reaching the conversion value up to 100%,
make the process impractical and uneconomicalhowever this caused the increasing of the cost of
Therefore, a process for the conversion of fatifssend  electrical energy and capital cost (increasingsiae of
triglycerides to the corresponding ester in a mannethe reactor). Therefore, the method of solubility
that is mild, fast, convenientand universally apglile  increasing of the oil in methanol without using the
is required (Habiket al., 2008; Hyunjooet al., 2003;  catalytic is needed (Ayhan, 2009; Masafusi al.,
Denniset al., 2010; Doraet al., 2007; Xiaolinget al., 2010; Alessandret al., 2011).

2009). Lipases are enzymes used to catalyze some The properties of biodiesel depend very much on
reaction such as hydrolysis of glycerol, alcohaysnd  the nature of its raw material as well as the tetdgy
acidolysis, but it has been discovered that they loa or process used for its production. In this respew

:J:aegi;\rslscti%allyst for tranesterification and etatibn aforementioned standards have specified relevant
Biocompétibility biodegradability and parameters to govern the quality of biodiesel. tahe
' | properties from vegetable oils or animal fats thate

environmental acceptability of the biotechnical p h ¢ f biodiesel diesel
procedure are the desired properties in agriculame an e.ect on the per ormance ot biodiesel as diese
substitute, such as lodine Value (1V), densitycogsty,

medical applications. The extra cellular and the X _ i »
intracellular lipases are also able to catalyze th&€tane number, copper strip corrosion, linolenid ac
transesterification of triglycerides effectivelyriéveina  Methyl esters content, polyunsaturated (more omigav

et al., 2011; Giovanat al., 2011: Rioset al., 2011; four double bonds) methyl esters content and
Junminet al., 2011; Shiva and Patrick, 2011). phosphorus content, have been included. On the othe

Advantages of using lipases: hand, the properties of biodiesel related to the
production technology are, namely, the contentssbdr,
* Possibility of regeneration and reuse of thegyphated ash, water, partial glycerides (mone-adid
immobilized residue, because it can be left in theyi g1y cerides), alkali, free and total glyceraash point

reactor with the ingredients flowing continuously and the acid value (Kagt al., 2007; Scotét al., 2010)
« Use of high concentration of enzyme prolongs the B ’ B '

activation of the lipases CONCLUSION
» A bigger thermal stability of the enzyme due to the

native state Exhaust of biofuel gas emission of the engines
* Immobilization of lipase could protect it from the 9 9

solvent that could be used in the reaction and tha uch cleaner with reduction CO, NG, SGand so

: : . the opacity, therefore it is more environmentally
will prevent all the enzyme particles getting | . . . o .
b y P g g friendly. The commercial production of biodiesekts|

together i : : .
. Separation of product will be easier using thisat its primary stage. Brief comparison between sHve
catalyst potential methods for the production of methyl este

gives are significance to cut cost of productiord an
Disadvantages of using lipases: lowering risk  of  procedure deficiencies.
Transesterification process by using alkali catalyas
e Lost of some initial activity due to volume of the believed the most promising and productive
oil molecule methyl ester production method for currgmriod.
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Fig. 3: Process flow diagram for biodiesel produetising supercritical methanol
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