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ABSTRACT:
Fossil fuels pollution and their non renewability have motivated the seek foralternative fuels. Some common examples are seed oils and vegetable oil, date seed oil, soybean oil as an example, soy methyl and soy based biodiesel are the most biodiesel. Biodiesel may be a clean diesel oil that may be produced through transesterification reaction. Waste vegetable oil, on the opposite hand, is one in every of the cheap easily available sources for producing biodiesel. Biodiesel production from waste oil provides an alternate energy means of manufacturing liquid fuels biomass for various uses. Biodiesel production by recycling waste vegetable oil and methanol within the presence of lime (CaO) and mineral (MgO) nano catalysts offers several benefits like economic, environmental and waste management. The nano catalysts CaO and MgO was synthesized by thermal decomposition method and calcinated at 500°C followed by characterization using diffraction (XRD)technique. This study investigates the repeatability of transesterification reaction within the presence of those nano catalysts.
KEYWORDS: renewable fuel, nano catalyst, waste cooking oil, transesterification reaction.

1.INTRODUCTION:
                The energy consumption has increased every year in live with the increase in human population. This increase occurred in  various sectors including transportation, power generation, industry and households. Until how the worlds energy needs are supplied by fossil fuels. A fossil fuel is a hydrocarbon containing material formed underground from the remains of dead plants and animals that humans extract and burnt as fuel. Use of fossil fuels continuously, causing environmental issues. The negative factors associated with the excessive consumption and exhaustible nature of fossil fuels compels scientific communities to look for an alternative energy source. Whereas biodiesel is an exact alternative for fossil fuels, biodiesel is prepared from renewable source so it is a renewable source. Biodiesel have gained significant attention as an alternative fuel in the research field because of its sustainable and environment friendly nature. Biodiesel composed of Fatty Acid Methyl Esters (FAMEs) are commonly produced from vegetable oils and animal fats. The use of waste fried cooking oil(WFCO) as a reactant for biodiesel plant helps in disposing this waste and reduction of feedstock production cost. Biodiesel is typically produced by a reaction of waste fried cooking oil with an alcohol such as methanol or ethanol in the presence of catalyst. Biodiesel consists of long chain fatty acid esters produced by transesterification reaction of waste fried cooking oil with short chain alcohols. 
It is worthy to use basic solid catalysts which is more effective than acidic catalysts because they do not require high temperature and pressure, react more rapidly, where Nano catalysts have high specific surface and degradation activity. High specific surface and large porosity is beneficial for catalyst to bond with sub-layer which enhances the efficiency of transesterification process. Nano catalyst is defined as nano material based catalyst, in this case heterogenous catalysts broken up into metal nano particles in order to enhance the catalytic process. Nano catalyst can increase catalytic activity. It is easy to separate and recycled. It enables better yield of products by using less energy and minimizing waste production. Nano Cao and Nano Mgo were synthesized, using sedimentation method and sol-gel self-combustion respectively. Transesterification reaction was performed and examined in different ways with various proportions of catalyst weight and mole proportion of alcohol to oil. Also catalyst repeatability was assessed. This study was aimed at comparing  the efficiency of the reaction with Nano Cao and Nano Mgo catalysts. Using a combination of 2 catalysts (Mgo and Cao) results in an enhanced basic strength and content surface. Subsequently the reaction is performed more gently and is more repeatable.



2.METHODOLOGY:
Pretreatment of waste fried cooking oil, preparation of different catalysts in different method, Transesterification reaction are explained below:
2.1 Waste Fried Cooking Oil Sample Preparation:
Waste cooking oil was collected from local hotels, which has been used for food frying. The waste cooking oil was settled for 4-6 days at room temperature and later it was filtered to remove any suspended food particles and by heating at 60 degree Celsius for water removal.
2.2 CaO Nano catalyst Preparation:
10 grams calcium nitrate Ca(NO3)2 was dissolved in 25ml of ethylene glycol being mixed with magnetic stirrer. 2 grams of sodium hydroxide was dissolved in 25ml distilled water. Add drop by drop into the calcium nitrate solution. The produced mixture was mixed for 2 hours. Then the existing mixture was turned into clear white gel. The white gel was kept still for 2 h for the reaction to complete. Then after 4 times washing with distilled water, sodium hydroxide was excreted. After washing the gel was heated upto 80°C for 2 hours. So that the water content is vapourized and the gel was concentrated. Then the gel is kept in hotairoven for one hour to dry completely. The resulting dry gel was milled in the form of white powder. The produced powder was put in the muffle furnance which was gradually heated up to 500-600°C and stayed so for an hour for decarbonization.
2.2 MgO Nano catalyst Preparation:
1.50 gram Magnesium nitrate Mg(NO3)2 dissolved in 50ml distilled water, 0.5 gram sodium hydroxide dissolved in 25ml distilled water. Add drop by drop into the magnesium nitrate. Mixed with the help of magnetic stirrer. The produced mixture was mixed for 2 hours in magnetic stirrer. The solution was kept still for 2 hours for the reaction to complete. Then after 4 times washing with distilled water, Sodium hydroxide was excreted. After washing the solution was heated upto 80°C for 2 hours. So that the water content is vapourized and the solution was concentrated. Then the solution was kept in hot air oven for one hour to dry completely. The resulting dried solution was milled in the form of white powder. The produced powder was put in the muffle furnance which was gradually heated up to 500-600° C and stayed so for an hour for decarbonization.
2.3 Transesterification Reaction:
I)100ml waste oil was filtered using funnel, after filtering the waterless oil was poured into a 100ml flask using stirrer and it was heated to 55°C for 20min. Then 0.4, 0.6 and 1.2 gram of Nano CaO catalyst was added with 9, 11 and 12 ml of methanol. Kept in magnetic stirrer for 30minutes by maintaining 50-60°C. After 4-6 hours the mixture was moved to a decanter and over time 2 phases were separated. The final products of this reaction are biodiesel and combined glycerin with Nano CaO. The upper phase was biodiesel and the lower was combined glycerin with Nano CaO. The phases were separated and the biodiesel was returned to the decanter for washing. The biodiesel was washed using clear and neutral water. In order to check the purity physical properties of biodiesel and oil were compared.
  II) 100ml of waste oil was filtered using funnel, after filtering the waterless oil was poured in a 100ml flask with a magnetic stirrer, it was heated to 55°C for 20minutes. Then 0.5, 1 , 2.5 and 3.1grams of Nano MgO catalyst was added to 5, 10, 14 and 25 ml of methanol. Kept in magnetic stirrer for 30minutes by maintaining 50-60°C.After 4-6 hours the mixture was moved to a decanter and over time 2 phases were separated. The final products of this reaction are biodiesel and combined glycerin with Nano MgO. The upper phase was biodiesel and the lower was combined glycerin with Nano MgO. 
The phases were separated and the biodiesel was returned to the decanter for washing. The biodiesel was washed using clear and neutral water. In order to check the purity physical properties of biodiesel and oil were compared.
III) 100ml of waste oil was filtered using funnel, after filtering the waterless oil was poured in a 100ml flask with a magnetic stirrer, it was heated to 55°C for 20minutes. Then 0.5,1,2.5 and 3.1grams of Nano MgO and 0.7,1.2 and 2 grams of Nano CaO catalyst was added to 5,10,14 and 25 ml of methanol. Kept in magnetic stirrer for 30minutes by maintaining 50-60°C.After 4-6 hours the mixture was moved to a decanter and over time 2 phases were separated. The final products of this reaction are biodiesel and combined glycerin with Nano CaO and Nano MgO. The upper phase was biodiesel and the lower was combined glycerin with Nano CaO and Nano MgO. The phases were separated and the biodiesel was returned to the decanter for washing. The biodiesel was washed using clear and neutral water. In order to check the purity physical properties of biodiesel and oil were compared.
3. ANALYSIS:
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Fig a: XRD of presence of Nano CaO [image: ]
Fig b: XRD of presence of Nano MgO
	Property
	Standard value
	Permissive Range
	Measured value

	Flash point
	D 93
	Minimum value:130
	150(°C)

	Viscosity
	D445
	1.6-9
	4.8 mm2/s

	Cloud point
	D2500
	Indefinite
	4(°C)

	Pour point
	ISO3016
	Maximum value:0
	-5(°C)

	Density
	EN ISO 3675
	0.86-0.89 (gr/cm3)
	0.89(gr/cm3)


Table a: Standard test results for Biodiesel

4. RESULT AND DISCUSSION:
Catalyst Characterization:
CaO and MgO NPs were determined to be 65 and 70 nm in size. The application of XRD showed that the crystal structure of the particles was cubic. Additionally, the comparison of the obtained peaks and source peaks indicated that the Cao NPs were synthesized and average particle size was calculated 61 nm. Also, the comparison of the obtained peaks and source peaks indicated that the Mgo NPs were synthesized and average particle size was calculated 69 nm.
Waste cooking oil transesterification reaction yield in the presence of synthesized Nano CaO catalyst
              This reaction was performed using different proportions of methanol to oil and various catalyst weight percentages. The results showed that 1:7 mol proportion for alcohol to oil and 1.5 % weight catalysts over 6 h are the optimum conditions for this reaction. Biodiesel production mass yield is 94.37 % in these optimum conditions.  Waste cooking oil transesterification reaction yield in the presence of synthesized Nano MgO catalyst
             This reaction was performed using different proportions of methanol to oil and various catalyst weight percentages. Nevertheless, transesterification reaction did not significantly progress in the presence of this catalyst.
Discussion:
During the first step of tranesterification reaction in the presence of Nano CaO, proton is absorbed from methanol by means of basic sections available in Nano CaO structure. This reaction results in meth oxide anion formation .Meth oxide group holds an oxygen molecule within its structure which attacks carbon from triglyceride-fatty acid carbonyl group, resulting inalkoxycarbonyl formation as an intermediate structure. Alkoxycarbonyl transfroms itself into more stable products: fatty acid methyl ester and diglyceride. As the transformation continues, diglyceride converts to mono glyceride and fatty acid methyl ester. During the third step, mono glyceride undergoes the same reaction and produces glycerin and fatty acid methyl ester. In conclusion, fatty acid tri-methyl ester and glycerin are the final products of the reaction. The summarized version of reaction provided below: R1, R2, R3 = fatty acid carbonic chain.
5. CONCLUSION:
As the results indicate, Nano CaO provides us with a better efficacy, reaction duration, repeatability, used catalyst weight percentage, methanol amount, and biodiesel production mass yield in comparison with self-combustion Nano MgO, due to its basic nature. Nano MgO is not capable of catalyzing the transesterification by itself, because it has a much weaker basic affinity but when used with Nano CaO due to its surface structure, the basic properties increase and it becomes a proper base for the catalyst so that CaO contact surface increases and transesterification reaction yield significantly increases as well. Needless to say that higher proportions of Nano CaO to Nano MgO lead to increase in biodiesel production mass yield. Theoptimum condition for this catalyst is 1:7 methanol to oil (the same ratio which is applied for Nano CaO), 6 h and 0.7 g of Nano CaO plus 0.5 g of Nano MgO which gives the yield of 98.95 % of weight. Moreover, combined catalyst repeatability is better than Nano CaO alone. In addition, using waste cooking oil is more cost-effective.
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