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Abstract - The growing concern about energy resources and the environment has increased interest in the study of
alternative energy sources. To meet the requirements of energy expenditure there has been a growing curiosity in
alternative fuels such as biodiesel to provide a room for diesel oil appropriate for internal combustion engines. The need
for fossil fuels and the emissions generated by these fuels increase daily. Researchers are on the verge of global warming
and climate change, and energy sustainability and the use of materials are important issues today. Biodiesel is another
fuel to be put in place of diesel fuel by processing used cooking oil. However, the products formed during the frying
process have influenced the transesterification reaction and the biodiesel properties. These experiments on the analysis
of C.I. engine that uses diesel and residual cooking oil mixture. They can be recycled and used multiple times, thus
offering a cheaper way to produce biodiesel. The advantages and disadvantages of these heterogeneous catalysts are
presented. Future work focuses on the application of economically and environmentally sounds solid catalysts in
biodiesel production using WCO as raw material.
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INTRODUCTION

Currently, intensive efforts to reduce greenhouse gas (GHG) emissions from the use of petroleum-based diesel have
initiated a major biodiesel production worldwide. It is biodegradable where the fuel is derived from renewable sources;
non-toxic and less toxic emission of hazardous gases during combustion and has been classified as the most promising
substitute for oil-based diesel. Energy demand is constantly increasing due to increased industrialization and population
growth. In addition to the global warming problem, scientists are encouraged to develop renewable and sustainable fuel
substitutes. Used cooking oil (WCO) is produced locally where food is cooked or fried in oil. These are derived from
vegetable oil (i.e. soybeans, cottonseed, peanuts, sunflower, canola, sesame, corn, olive, palm, palm kernel, coconut,
linseed, castor and soybeans in a wide variety of plant sources) and animal fats/oils. WCO and fats cause disposal
problems in many parts of the world.

Biodiesel is the name of a variety of oxygenated fuels based on esters from renewable biological sources. Chemically,
biodiesel is similar to petroleum diesel in many aspects of its chemical and physical properties. Engine performance and
fuel consumption were favorable, making it a better substitute for diesel. There are at least four ways in which oils and
fats can be converted into biodiesel, namely: pyrolysis (thermal cracking), micro emulsion, dilution, and
transesterification. However, transesterification is the best method to produce higher quality biodiesel. Transesterification
is the reaction of a fat or oil with an alcohol to form esters and glycerol. Commonly, the reaction rate and yield can be
improved by using a catalyst. This review presents recent publications on the application of solid catalysts in biodiesel
production through the transesterification of WCO as a raw material.

PRESENT STUDY OF BIODIESEL PRODUCTION FROM
WASTE COOKING OIL

The production of Biodiesel from a waste change of state oil is a good supply for victimization each homogenized and
Heterogeneous contact  action. A number  of the necessary literature is given  here. Supported the  catalyst,
characterization, and improvement of assorted parameters as the result of catalyst addition, molar quantitative relation,
temperature and response time are mentioned here. For suitableness of Heterogeneous catalyst, numerous testing has
been done and compared each catalyst. The Biodiesel confirmation testing is finished and compared with European
standards i.e., EN-14214

In the gift study, biodiesel was synthesized by Waste Cook Oil (WCO) using a three-step methodology and the regressive

analysis of the method was performed. Crude oil, which contains 9% by weight of free carboxylic acid (FFA) and the
consistency was forty-seven mm2 / s. The WCO was collected from the native food house in the city of Sylhet, in the
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Asian country. The transesterification methodology offers lower performance than the three-step methodology. As part of
the three-step methodology, the main step is the chemical reaction of the oil followed by a natural process for the supply
of FFA and finally the esterification of FFA to provide biodiesel. Within the reaction chemical reaction, numerous
reaction parameters were optimized as a quantitative ratio and latency of oil in caustic soda and also the quantitative
molar ratio between oil and NaOH was 1: 2, within the esterification reaction, | Reaction parameters As a fuel to the
molar quantitative ratio FFA, the catalyst concentration and the reaction temperature have been optimized. The colloid
was used throughout the esterification reaction to the water absorbed in the reaction. Therefore, the reaction rate was
inflated and eventually the FFA was reduced to zero.52% by weight. A factorial style was studied for the biodiesel yield
supported by the esterification reaction. Finally, numerous biodiesel properties were measured and compared as FFA,
viscosity, relative density, cetane number, pour point, flash, etc. And they have been compared with biodiesel and petro-
diesel. The reaction yield was seventy-nine.

EARLIER WORK DONE ON BIODIESEL PRODUCTION USING
HOMOGENEOUS, HETEROGENEOUS CATALYSTS

AUTHORS YEAR METHOD SOURCE
J. M. Encinar 2007 Homogeneous Catalyst Waste Cooking Oil
A. A. Refaat 2008 Homogeneous Catalyst Waste Cooking Oil
Xin Deng 2011 Homogeneous Catalyst Jatropha Oil
A. Obadiah 2012 Homogeneous Catalyst Pongamia Qil

PROPERTIES OF DIESEL WASTE VEGETABLE OIL

The properties of waste vegetable oil square measure compared with diesel and given in tablel. It measureas
certained that each the oils have vital properties comparable one another. The properties of waste vegetable oil like
lower hot price, flash purpose and body square  measure comparable diesel ~ fuel. WCO, thatis incredibly less
expensive than pure oil, could be a promising various to oil for biodiesel production. Biodiesel is created by
transesterification victimization alkaline, acidic and protein catalysts.

This paper presents the physico-chemical properties of biodiesel fuel mixtures from used oil or biodiesel from engine oil
with diesel fuel. The properties evaluated were the fuel density, the kinematic consistency, the cetane index, the
distillation temperatures and the sulfur content, measured in the step with the normal. We have analyzed the results of the
biodiesel fuel gift specifications in Brazil, Europe and the United States. UU. The density and consistency of the fuel
have been expanded with a higher concentration of biodiesel, while the sulfur content in the fuel has been reduced. The
cetane index is reduced to a minimum with a high content of biodiesel in diesel fuel. The distillation temperatures of the
biodiesel mixtures T10 and T50 are higher than those of diesel, while the distillation temperature T90 is lower. A brief
discussion is provided on the achievable effects of the change in fuel ownership with the concentration of biodiesel on
engine performance and exhaust emissions. The highest concentration of biodiesel from the oil that satisfies the desired
characteristics for the application of the combustion engine is evaluated, based on the results obtained.

LITERATURE REVIEW

Biodiesel is processed from varied plant-derived oil sources together with each Edible and Non-Edible oils. But, Non-
Edible oils are wide employed in Biodiesel production functions and additionally several papers are printed. Nowadays,
waste cookery vegetable oil is in the main offered a source from restaurants and native retailers and anyway this
oil goes to drop as a waste into the setting.

The use of waste vegetable oil, rather than contemporary oil, to provide biodiesel isa good thanks to scaling back
the material price as a result of waste cookery vegetable oil is calculable to be regarding 0.5 the
value of contemporary oil. This waste cooking vegetable oil is often processed into Biodiesel by victimization varied
catalyst like, consistent, heterogeneous homogeneous catalysts are Base catalysts (NaOH, KOH, CH30ONa, and CH30K),
Acid catalysts (HCI, H2SO4, and FeSO4). It’s utterly mixable in alcohol and also the reaction is going to bein no
time with higher biodiesel vyield. Thanks to corrosion issues, the consistent catalyst may not usable for lasting
purpose and also the separation of the waste stream is additionally terribly tough one. Here, the Heterogeneous catalyst is
Mg/Al-SO4 and Mg/AI-NO3 that eliminates the consistent issues.

Abu-Jrai et al, Combustion characteristics and engine emission of a diesel motor fuelled with diesel and treated
waste vegetable oil blends. Results indicated a rise in brake specific fuel consumption with synchronal reduction within
the.engine.thermal potencies compared to.standard diesel. Muralidharan, K. et al, Performance, emission and
combustion characteristics of variable compression quantitative relation engine victimization alkyl esters  of
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waste vegetable oiland diesel blends. Authors ended that four-hundred™ mixing with the compression quantitative
relation of twenty-one produces.higher potency.Lapuerta, M et al, The result of the alcohol kind employed in the
assembly of waste vegetable oil biodiesel on diesel performance and emissions. The results indicated an
extended ignition delay, the most rate of pressure rise, lower heat unleash rate and better mass fraction burnt at higher
compression ratios for waste vegetable oil when put next to it of diesel.

Hossain et al, The result of the alcohol kind employed in the assembly of Waste vegetable oil biodiesel on diesel
performance and emissions. Pure biodiesel fuels, compared to the reference fuel, resulted in a very slight increase in
consumption, in terribly slight variations in Roman deity emissions, and in sharp reductions in total organic
compound emissions, smoke capability and particle emissions (both in mass and number), despite the increasingly
volatile organic fraction of the particulate.

WASTE COOKING OIL

Fried food things are highly regarded with in  the coastal regions of Bharat. Typically vegetable oil used
for preparation is sunflower-seed oil, palm oil, copra oil etc. As they're simply out there, and particularly therefore of
the copra oil that is copiously out there in south Bharat. It's well-known incontrovertible fact that, once oils like
these are heated for associate degree extended time, they endure reactionand provides rise toxides. Several of
those like hydroperoxides, peroxides, and chemical compound substances have shown adverse health/biological
effects like growth retardation, increase in liver and excretory organ size still as cellular injury to completely different
organs once fed to laboratory animals. Thus, used cookery oils represent a waste generated from activities within
the food sectors (industries and enormousline of work or community restaurants), that have greatly exaggerated in recent
years.

Most of the waste (overused /abused) vegetable oilare disposed ofnot suitably, principally let into the
municipal evacuation, resulting inpollution. The first finish use of WCO breathing now's to utilize it as a fuel in
residential and industrial heating devices. Another to stop inappropriate disposal of WCO is by utilization it. The
most use of recycled WCO is within theproduction of animal feeds andin an exceedingly abundant smaller
proportion within the manufacture of soaps and perishable lubricants. Some health risks will be derived from the
employment of recycled cookery oils in animal feedings, like undesirable levels of contaminants, notably PAHs
(Polycyclic aromatic hydrocarbons), PCBs (Polychlorinated biphenyls), dioxins and dioxin-related substances. By
consumptions of animal origin foodstuffs like milk, meats, poultry and different product, these undesirable contaminants
enter the form and cause serious long health hazards.

As these contaminants are lip soluble, they accumulate in organic lipids and at last within the body, and thereby their
concentration will increase step by stepover the years. In different words, the body is exposed not solely to one acute
action however conjointlyto a chronic action of bioaccumulation of those dangerous compounds over the
years. Therefore utilizing the recycled WCO in any approach isn't recommended from a health stance.

MATERIAL AND METHOD

Waste oil collected from the restaurantsis taken into accountas feedstock for the biodiesel production.
Transesterification could be an act of remodeling massive, branched, lipid molecules of Waste preparation oils and fats
into smaller, open chain molecules, nearly similar in size to the molecules of the species gift in fuel. The method takes
place by reacting the oil with associate degree alcohol within the presence of a catalyst. In general, because of the
high worth of free fatty acids (FFA) of waste vegetable oils, acid catalyzed transesterification is adopted. However, FFA
of the feedstock utilized inthis workis a smaller amount associate degreed therefore alkali-catalyzed
transesterification method is utilized for the conversion of Waste oil into an organic compound.

The Waste oil is preheated in a very reactor to get rid of the wetness. Metal methoxide is ready by dissolving potashin
word spirit dissolving potash in wood spirit. Numerous concentration of KOH within the methoxide was ready and
therefore the method is optimized for the utmost yield. For the optimized KOH concentration, alcohol
proportion conjointly optimized to get the utmost yield. Methoxide is mixed with preheated oiland therefore
the reaction applied below nominal speed stirring by a mechanized stirrer and at a relentless reaction temperature of
55°C for two hours. Throughout that point amount, the reaction takes place between raw WCO oil and therefore
the wood spirit. At the top of completion of the reaction, the mixture was drained and transferred to the separating funnel.
The section separation was taken places within thefunnel in 2 layers. The higher layer was the biodiesel and
lower section was alcohol. Finally, laundry was created with water.
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INJECTION RATE MEASURING SYSTEM

The injection rate measuring device was used for numerous injection pressure conditions is illustrated. This technique is
predicated on the pressure variation in an exceedingly measurement tube, full of biodiesel. Once the high-pressure
biodiesel is injected in to the tube, the fuel creates pressure wave detected by a pressure detector within
the tube. Throughout the mechanical system, the pressure within the tube was maintained constant at twenty bars. Within
the system, theroad pressurewas unendingly measured by victimization the pressure detector.
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Effect of fuel injection system pressure and SOI temporal order on engine performance, emissions and combustion
characteristics of Karanja biodiesel and blends with mineral diesel baseline mineral diesel were investigated at
1500 revolutions per minute speed during a single cylinder analysis engine. For the sake of clarity, the experiments on
Spray area unit mentioned initial, followed by the results on engine experiments.

The effects of mechanical system pressure on the injection length for various biodiesel blends. Injection length of blends
and mineral diesel decreases with increasing mechanical system pressure. The speed of reduction of injection length step
by step reduced with increasing injection pressure (as determined for 750 bars anda thousand bar injection
pressures). Just in  case of comparatively lower pressures (350 bars and five hundred bars), there  have
been massive variations between the 2 injection pressures compared to it of 750 bar and a thousand bar injection
pressures.

Therefore for identical fuel injection system amount, higher injection pressure would need shorter injection length due to
higher injection rate from the nozzle exit. This can be attributable to larger pressure distinction between the fuel injection
system pressure and therefore the close pressure within the engine combustion chamber.
On scrutiny the mixing quantitative  relation of  biodiesel  blendsand traditional diesel,  the fuel  injection
system length slightly reduced with increasing mixing quantitative relation of biodiesel blends. Attainable reason is that
higher biodiesel blends have higher density attributable to higher density of biodiesel. Higher density for higher biodiesel
blends leads to shorter injection length but reduction in rate of injection length is smaller compared thereto of biodiesel.

The effects of mechanical system pressure on the injection rate for various biodiesel blends. Mechanical system length
shortened with increasing injection pressure and also the peak injection rate accumulated with increasing mechanical
system pressure. The drop size within the fuel sprays of blends and standard diesel measured by section Doppler Particle
analyzer (PDPA) system. , drop sizes were described by Sauter mean diameter (SMD or D32) and mean diameter (D10)
accumulated with increase in biodiesel concentration within the check mix.

Upon examination the result of fuel injection system pressure on the driblet sizes, one will observe that the mean
diameter of blends and mineral diesel were considerably totally different at higher mixing quantitative
relation attributable to considerably different fuel density
and consistence. Fifty incontestable considerably larger driblet sizes than mineral diesel. Effects of fuel injection
system pressure and begin of injection timings on CRDI engine performance, emissions and combustion characteristics
of biodiesel blends and baseline mineral diesel were investigated at a relentless engine speed of 1500 rate, additionally to
comprehensive spray investigations were dispensed. The fuel injection system length diminished slightly with increasing
biodiesel content within the biodiesel mix. Fuel injection system length shortened and peak injection rate hyperbolic with
increasing fuel injection system pressure. Sauter mean diameter and first moment diameter of fuel spray driblet (D32 and
D10) diminished with reduction in biodiesel mixing magnitude relation attributable to comparatively lower fuel density
and body.

CONCLUSION

* Used edible fat is often collected from outlets merchandising street foods and might be used for the assembly of
biodiesel because it isn't the supply and is  usually wasted.

*Maximum yield of biodiesel ready from used edible fat was ninety-four.

* Used edible fat has sensible potential as an alternative fuel. However cannot be used directly within
the engine attributable to high viciousness and low volatility.

* The gift experimental study has shown that alkyl group esters from used edible fat are often with success used as diesel.

* The price of production of biodiesel is higher as compared to standard fuel. This can be attributable to the very fact that
biodiesel is created from refined edible fat.

* The price is often reduced if the affordable feedstock is employed like used vegetable oil from outlets
merchandising street foods and hotels.

FUTURE SCOPES

* To use waste cookery oil that could be a low-cost and profitable supply to provide biodiesel by transesterification and
with the assistance of (i) unvaried Base Catalyst (NaOH, KOH, CH30ONa and CH30K) and (ii) Heterogeneous base
catalyst (Mg/Al-based Hydrotalcite with the presence of sulfate, Nitrate groups).
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* Methyl alcohol, ethyl group alcohol and propanol square measure utilized in the characterization of
Biodiesel method.

« To prepare the nano-sized catalyst by mistreatment Co-precipitation technique for each salt and nitrate-based Mg/Al
Hydrotalcite.

* To study waste cookery oil to Biodiesel by mistreatment numerous parameters like (i) impact of molar quantitative
relation Vs. Biodiesel yield, (ii) impact of Catalyst Vs. Biodiesel yield, (iii) impact of Temperature Vs. Biodiesel yield,
(iv) impact of response time Vs. Biodiesel yield.

* To analyze the carboxylic acid profile of waste cookery oil furthermore as biodiesel oil mistreatment Gas
Chromatograph-Mass mass spectrometer (GCMS) Technique.

* To study the varied purposeful team's gift in waste cookery oil and manufacture Biodiesel oil by mistreatment
Fourier remodel Infrared Spectra Response (FTIR).

* To analyze the physical and chemical properties of the biodiesel furthermore as waste cookery oil.
* To compare all the Biodiesel obtained parameters with commonplace norms i.e., EN14214.

* To study the dynamics of the waste cookery oil from numerous parameters just like the impact of temperature,
molar quantitative relation, concentration glycerides.

* To discuss the energy of activation from Arrhenius Equation and conjointly confirm the speed constant.
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