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INTRODUCTION
1. INTRODUCTION

Biofuels are fuels derived from living plants, animals or their byproducts which are not more than 20-30 years old.  Biofuels contain stored solar energy and are renewable source of  energy, since the plants can be grown again. Unlike petroproducts , all biofuels are biodegradable and do not damage the environment when spilled. As demand and prices of crude oil increase, more countries are encouraging the use of biofuels by offering tax incentives.

Biodiesel  is the name for a variety of ester-based fuels  generally defined as the monoalkyl esters made from vegetable oils, such as soybean oil, canola or hemp oil, or sometimes from animal fats through a simple transesterification process. This renewable source is as efficient as petroleum diesel in powering unmodified diesel engine.

In 2010 worldwide biofuel production reached 105 billion liters (28 billion gallons US), up 17% from 2009, and biofuels provided 2.7% of the world's fuels for road transport, a contribution largely made up of ethanol and biodiesel.The world's largest biodiesel producer is the European Union, accounting for 53% of all biodiesel production in 2010. Biofuel development in India centers mainly around the cultivation and processing of Jatropha plant seeds which are very rich in oil (40%). Seeds from the Jatropha curcas plant are used for the production of bio-fuel, a crucial part of India's plan to attain energy sustainability.

1.1 BIODIESEL IN INDIA

· India's total biodiesel requirement is projected to grow to 3.6 million metric tons in 2011-12, with the positive performance of the domestic automobile industry.

· The government is currently implementing an ethanol-blending program and considering initiatives in the form of mandates for biodiesel. Due to these strategies, the rising population, and the growing energy demand from the transport sector, biofuels can be assured of a significant market in India. 

· On 12 September 2008, the Indian Government announced its 'National Biofuel Policy'. It aims to meet 20% of India's diesel demand with fuel derived from plants. That will mean setting aside 140,000 square kilometres of land. Presently fuel yielding plants cover less than 5,000 square kilometers.

1.2 Biodiesel as a Fuel

Biodiesel (B100) is defined as “a fuel comprised of monoalkyl esters of long-chain fatty acids derived from vegetable oils or animal fats.” In addition, it must meet all of the parameters as defined within the ASTM specification D6751,“Standard Specification for Biodiesel Fuel Blend Stock(B100) for Middle Distillate Fuels.” Biodiesel has been registered with the U.S. EPA as a fuel and a fuel additive underSection 211 of the Clean Air Act. Biodiesel is a fuel designed as a blendstock for use in blending with petroleumdiesel fuel. It is not intended for use with gasoline. Biodiesel has been proven to reduce the emissions of hydrocarbons,carbon monoxide and particulates when used alone or with blends that include petroleum diesel. Biodiesel has excellent lubricity properties and is typically low in sulfur content, thus meeting the needs of the EPA and new generation fuels.
1.3 Biodiesel Production

Biodiesel can be made from new or used vegetable oils and animal fats, which are nontoxic, biodegradable, and renewable. Fats and oils are chemically reacted with an alcohol (methanol is most commonly used in the United States) to produce chemical compounds known as fatty acid methyl esters. Biodiesel is the name given to these esters when they are intended for use as fuel. Glycerin (used in pharmaceuticals and cosmetics, among other markets) is produced as a co-product.

Biodiesel can be produced using a variety of esterification technologies. The oils and fats are filtered and preprocessed to remove water and contaminants. If free fatty acids are present, they can be removed or transformed into biodiesel using special pretreatment technologies. The pretreated oils and fats are then mixed with an alcohol (usually methanol) and a catalyst (usually sodium hydroxide or potassium hydroxide). The oil molecules (triglycerides) are broken apart and reformed into methyl esters and glycerin-(transesterification), which are then separated from each other and purified. Roughly speaking, 100 pounds of oil or fat are reacted with 10 pounds of a short-chain alcohol (usually methanol) with a catalyst to form 100 pounds of biodiesel and 10 pounds of glycerin.
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Schematic of biodiesel production path.

Although the process is relatively simple, homemade biodiesel is not recommended. Diesel engines are expensive, and it is not worth risking damage or even minor operational problems from fuel that does not meet rigorous ASTM D6751 specifications. 

Fats and oils (triglycerides) are much more viscous than biodiesel, and low-level vegetable oil blends can cause long-term engine deposits, ring sticking, lube oil gelling, and other maintenance problems that can reduce engine life.

Much of the original biodiesel production capacity comes from companies already making products from vegetable oil or animal fat in the detergent industry among others. More than half the biodiesel industry can use any fat or oil feedstock, including recycled cooking grease. The other half of the industry is limited to vegetable oils. The soy industry has been the driving force behind biodiesel commercialization because of excess production capacity, product surpluses, and declining prices. 

Similar issues apply to the recycled grease and animal fats industry, even though these feedstocks are less expensive than soy oils. A possibly limiting factor for biodiesel industry growth is potential saturation of the market for glycerin.

Enough virgin soy oil, recycled restaurant grease, and other feedstocks are readily available in the United States to provide feedstock for about 1.7 billion gallons of biodiesel per year.

1.4 ADVANTAGES OF BIODIESEL

· Blends of 20% biodiesel with 80% petroleum diesel can be used in unmodified diesel engines. 

· Biodiesel is nontoxic, biodegradable. It reduces the emission of harmful pollutants (mainly particulates) from diesel engines (80% less CO2 emissions, 100% less sulfur dioxide) but emissions of nitrogen oxides (precursor of ozone) are increased.

· Biodiesel has a high cetane number (above 100, compared to only 40 for diesel fuel). Cetane number is a measure of a fuel's ignition quality. The high cetane numbers of biodiesel contribute to easy cold starting and low idle noise.

· The use of biodiesel can extend the life of diesel engines because it is more lubricating and, furthermore, power output are relatively unaffected by biodiesel.

· Biodiesel replaces the exhaust odor of petroleum diesel with a more pleasant smell.
 1.5 THE   FUTURE OF BIOFUELS
Since several years, the demand and  price for crude oil  are increasing  continuously. The price of light crude oil even  scratched the 100US dollar per  barrel in autumn 2007. Discoveries of   new  oil fields are rapidly  decreasing. New solutions have to be found to guarantee the  high standard of daily  life in Europe  and worldwide.
The  development of new technologies  for  processing and  using biofuels is steadily  progressing. Biofuels  are  becoming more  and more competitive  compared  to  fosil fuels. The use of  biofuels  features  a number of advantages  suitable for  achieving energy, environmental, agricultural and trade policies. As a result,   biofuels are emerging as a popular step towards a more sustainable transportation sector.  
1.6 Waste vegetable oil 

1.6.1 Vegetable Oil Fuel Conversion

         Before using in diesel engines, waste vegetable oil has to undergo a fuel conversion. This can be achieved in two ways.

        The first way is to filter the waste vegetable oil before using it as a fuel. The fuel conversion process requires an additional fuel tank, a heat source for heating the oil and a filter for filtering the oil. Waste vegetable oil has to be filtered as it contains many food particles. It has a relatively high viscosity compared to petrol diesel and is too thick to work in the engine and therefore requires to be heated before the use.

       The second way of fuel conversion is to convert vegetable oil into biodiesel. This converted biodiesel can be used directly in diesel engines without further modifications. The conversion of waste vegetable oil into biodiesel is a very simple process, which can be carried out in a biodiesel factory. 

       This conversion can also be carried out at home but requires a proper care and caution. This is because some materials used for this conversion are poisonous, caustic and inflammable. 

Advantages of using Waste Vegetable Oil as Fuel

       There are many advantages associated with the use of waste vegetable oil as fuel. The first thing is that it is free of cost and is easily available in the kitchen. Secondly it produces fewer green house emissions like carbon dioxide and sulfur and thus reduces pollution to some extent.
         The vegetable oil fuel conversion is a very cheap process and produces less dangerous emissions as compared to a diesel engine. And after the fuel conversion, there is tremendous decrease in production of emissions.
         The conversion of waste vegetable oil into biodiesel is a bit expensive process than the above one but has many other advantages. The use of biodiesel contributes to reduction of many air toxic pollutants like dust, particles, carbon monoxide and sulfur oxide. It doesn't require any special storage and is safer to handle as compared to petroleum diesel.

          There are many factors that contribute to the efficiency of the fuel. The type and quality of the vegetable oil used, the systems used for filtering and heating, the maintenance of the systems used and the proper use of the systems are some of the factors that contribute. Efficiency of the fuel also depends upon the people developing this system. Whether or not they have a complete knowledge of how the system works.Hence  in the present investigation  waste cooking oil (reused ground nut oil)  is  used.
1.7 CORROSION   ISSUSES OF BIOFUEL:

  At the present time, many new and alternative fuels are being developed and brought  to market with new feed stocks and manufacturing processes. Due to the relative recent nature of some alternative fuels and scale-up to mass production, these fuels may be potentially variable and have issues related to corrosion.

  Biodiesel fuel is a mixture of fatty acid alcohol esters. Modern diesel engines are very sensitive to fuel quality and purity. Biodiesel is unstable, just like butter, which is going rancid in a matter of weeks. Biodiesel degradation is an oxidation process, which among others is speeded up by tiny amounts of metal ions leaching from production and storage vessels. Biodiesel vessels need to be designed in non-degradable materials of construction, as stainless steel. 
1.8 Aluminium  metal

          Aluminium and stainless steel are used in the fabrication of reactors and automotive pieces[1,2](B.Goard,surface and coatings technology2006).  Both materials are used directly or indirectly in the biodiesel manufacturing process, and are exposed to biodiesel during their end use(E.Rondero et.al., 2008). The interest  and use of biodiesel is rapidly growing due to decreases in oil reserves, the pollution caused by the excessive use of fossil fuels, and global warming. Hence in the present investigation Aluminium is chosen as a  material and used groundnut oil  act as a biofuel.

1.9 GROUNDNUT OIL
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                                                                    FIGURE 1
Peanut oil, also known as groundnut oil, is a mild tasting vegetable oil derived from peanuts. The oil is available in refined, unrefined, cold pressed, and roasted varieties, the latter with a strong peanut flavor and aroma, analogous to toasted sesame oil.It is often used in Chinese, South Asian and Southeast Asian cuisine, both for general cooking, and in the case of roasted oil, for added flavor. Peanut oil has a high smoke point relative to many other cooking oils, so is commonly used for frying foods. 
Its major component fatty acids are oleic acid (46.8% as olein), linoleic acid (33.4% as linolein), and palmitic acid (10.0% as palmitin).The oil also contains some stearic acid, arachidic acid, arachidonic acid, behenic acid, lignoceric acid and other fatty acids. Antioxidants such as Vitamin E are sometimes added, to improve the shelf life of the oil.
Biodiesel from peanut oil is compatible with fossil fuel-based biodiesel and can be mixed in any combination. Compared to fossil-based biodiesel, there will likely be a 2 percent to 5 percent reduction in miles per gallon with either soy or peanut oil-based fuel. According to Geller, this is not significant and can likely be overcome by tweaking diesel engines.

Geller says peanut biodiesel is less toxic to the atmosphere and has a cleaning effect on diesel engines.  He says peanut diesel can gel in the engine at temperatures as high as 50 0 F, but the problem is easily fixed, and not likely to be a limiting factor in commercial use."Running peanut biodiesel cleans residue from diesel engines. This can be good and bad, because the particles tend to clog up the filter on an engine. After cleaning the filters a few times, peanut biodiesel actually runs much cleaner than diesel," Geller explains.

OBJECTIVES

· To characterize the used groundnut oil and compare with ASTM 6751 standard.

· To find out the composition of metal.

· To conduct a systematic study to test the corrosivity of reused groundnut oil on aluminium metal.

· To evaluate the corrosion rate of aluminium metal in 3% NaCl.

· To evaluate the corrosion rates of aluminium metal in reused groundnut oil and  its blend with  commercial diesel for a period of 100 hours at room temperature by mass loss method.

· To measure the conductivity of the test solutions before and after exposure of aluminium metal   in the solutions.

· To carry out the linear polarization studies to evaluate the corrosion rate continuously for a period of 24 hours for aluminum metal.

· To compare the corrosion rate obtained by mass loss method with that obtained by linear polarization method.

· To determine the wettability of oil on aluminium metal using contact angle method.

· To analyse the surface morphology of the metal coupons using inverted metallurgical microscope.

· To determine the emulsion inversion point by conductance measurements of oil and brine solution.
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                                       REVIEW OF LITERATURE
2. REVIEW OF LITERATURE

The concept of using vegetable oil as an engine fuel likely dates when Rudolf Diesel (1858-1913) developed the first engine to run on peanut oil, as he demonstrated at the World Exhibition in Paris in 1900.In 1911, he said "The diesel engine can be fed with vegetable oils and would help considerably in the development of agriculture of the countries which use it".The use of vegetable oils for engine fuels may seem insignificant today. But such oils may become in the course of time as important as the petroleum and coal tar products of the present time. The petroleum industry is rapidly developing  and produced a cheap by-product "diesel fuel" powering a modified "diesel-engine". Modern diesels are now designed to run on a less viscous fuel than vegetable oil but, in times of fuel shortages, cars and trucks were successfully run on preheated peanut oil and animal fat. This chapter gives relavant literature on biodiesel and their corrosion issue with various methods.

Today's diesel engines require a clean-burning, stable fuel operating under a variety of conditions. In the mid 1970s, fuel shortages spurred interest in diversifying fuel resources, and thus biodiesel as fatty esters was developed as an alternative to petroleum diesel. Later, in the 1990s, interest was rising due to the large pollution reduction benefits coming from the use of biodiesel. The use of biodiesel is affected by legislation and regulations in all countries.  

· A.R. Abdul Aziz  et al.,2012 have aimed to analyse the performance of biodiesel fuels obtained from UDWO(Used domestic waste oil) and to demonstrate the suitability of applying these fuels as substitutes to mineral diesel in various  industries. Benefits of UDWO as a biodiesel feedstock were as well highlighted. potentiodynamic anodic polarization techniques.
· Muhammad N et al., 2011  investigated the effect of temperature and time for biodiesel production from the lipid of wastewater sludge. The yield and quality of the FAME (fatty acid methyl ester)  were determined by gas chromatography.
· The effects of operating  process conditions such as methanol to oil molar ratio, reaction temperature and catalyst loading on biodiesel production in the presence of Sr/ZrO2 were investigated by Wan Nor Nadyaini Wan Omar et al., 2011.
· S.D. Zhu  et al., 2011 have studied the  corrosion behaviour of N80 carbon steel in formation water containing CO2  polarization curve technique, electrochemical impedance spectroscopy, weight loss test, scanning electron microscope, and X-ray diffraction. Effects of temperature and acetic acid concentration on the corrosion behaviour of N80 carbon steel were discussed. 
· Ivanilda Ramos de Melo  et al.,2011 have examined the corrosion behavior of  cylinders made of AISI-1020 carbon steel with an exposed area of 1587mm2, water, and water associated with B3 fuel.The formation of biofilms was detected, and biocorrosion was detected on AISI-1020. The results showed a variation in sessile microflora during the experiments. In the biofilms, a significant concentration of aerobic, anaerobic, IOB, Pseudomonas aeruginosa, and sulfate-reducing bacteria was observed. The corrosion rates varied between 0.45±0.01 and 0.12±0.01mm/year, depending on the experimental conditions.
· H.N.Meenakshi et al., 2010 have investigated the  corrosion rates of aluminium , copper, brass, and carbon steel  in biodiesel obtained from pongamia  pinnata.

· I.J. Park  et  al.,2010  have examined the effects of dissolved oxygen on the corrosion properties of aluminum cast alloy, A384, in bio-ethanol blended gasoline fuel at 100 °C.
· H.H. Masjuki  et  al .,2010  have aimed to compare the corrosion behavior of aluminum, copper and stainless steel in both petroleum diesel and palm biodiesel. Immersion tests in biodiesel (B100) and diesel (B0) were carried out at 80 °C for 1200 h. At the end of the test, corrosion characteristic was investigated by weight loss measurements and changes on the exposed metal surface.
· Haydée Quiroga Becerra  et al ., 2010 have studied the effect of the oil content on the corrosion of AISI-SAE 1010 carbon steel in oil-in-water emulsions under controlled hydrodynamic conditions by means of potentiodynamic polarization and electrochemical impedance spectroscopy (EIS).
· Alessandra Regina Pepe Ambrozin  et al.,  2010  investigated the galvanic corrosion of zamak in alcohol fuel and in some alcoholic solutions that contained ionic impurities. The results showed that corrosion of zamak mainly occurred in solutions with high levels of water and impurities The increasing of both pH and conductivity of the alcohols was observed. The results showed that the contact between zamak and some materials must be avoided and the quality control of alcohol fuel must be assured as a way of avoiding damages on engines and storagetransportation fuels systems.

· M.A. Fazal  et al.,2010   have aimed to compare the corrosion behavior of aluminum, copper and stainless steel in both petroleum diesel and palm biodiesel. Immersion tests in biodiesel (B100) and diesel (B0) were carried out at 80 °C for 1200 h. At the end of the test, corrosion characteristic was investigated by weight loss measurements and changes on the exposed metal surface. Surface morphology was examined by optical microscope.
· Muhammad Ashraf  et al.,2010 Transesterification of the tested okra seed oil under optimum conditions: 7:1 methanol to oil molar ratio, 1.00% (w/w) NaOCH3 catalyst, temperature 65 °C and 600 rpm agitation intensity exhibited 96.8% of okra oil methyl esters( FAMFS )yield. Fuel properties of FAMFS such as density, kinematic viscosity, cetane number, oxidative stability, lubricity, flash point, cold flow properties, sulfur contents and acid value were comparable with those of ASTM D 6751 and EN 14214. It was concluded that okra seed oil is an acceptable feedstock for biodiesel production.
· S.P.Singh  et al .,2009 have  reviewed the source of production and characterization of vegetable oils their methyl ester as the substitute of the petroleum fuel and future  possibilities of  biodiesel production.
· L. Díaz-Ballote  et al., 2009 evaluated the corrosion behavior of aluminum was exposed to biodiesel with different levels of contaminants and impurities, conventional electrochemical techniques. It was found that the corrosion behavior of aluminum in biodiesel contaminated with alkalis is similar to the corrosion behavior of aluminum in aqueous solutions. In addition, it was demonstrated that corrosion of aluminum can be used as a quantitative indication of the biodiesel purity.
· A.S.M.A. Haseeb  et al ., 2009 have investigated corrosion behavior by weight loss measurements and changes in surface morphology. Fuels were analyzed by using TAN analyzer, FTIR, MOA (multi-element oil analyzer) to investigate acid concentration, oxidation level with water content and corrosive impurities respectively. Results showed that under the experimental conditions, pure copper was more susceptible to corrosion in biodiesel as compared to leaded bronze.
· Maan Hayyan  et al ., 2009 have investigated the effect of DES:biodiesel ratio and the DEScomposition on the efficiency of the extraction process. The lab scale purification experiments proved the viability of the separation technique with a best DES:biodiesel molar ratio of 1:1 and a DES molar compositionof 1:1 (salt:glycerine). The purified biodiesel fulfilled the EN 14214 and ASTM D 6751 standard specificationsfor biodiesel fuel in terms of glycerine content. A continuous separation process is suggested for industrial scale application.

· Hong Li et al., 2009  compared the  catalytic cracking with thermal cracking on production of gaseous hydrocarbon and gasoline conversion by cottonseed oil. The difference on composition of products from catalytic cracking and thermal cracking was also discussed.

· P.C. Okafor  et al., 2009   investigated the corrosion inhibition and adsorption behaviour of 2-undecyl-1-ethylamino imidazoline (2UEI) on N80 mild steel in CO2-saturated 3% NaCl solutions using potentiodynamic polarization, electrochemical impedance spectroscopy techniques and SEM observation.
· Gerhard Knothe  et al.,2009 prepared biodiesel  from cottonseed oil by transesterification with methanol, using sodium hydroxide, potassium hydroxide, sodium methoxide and potassium methoxide as catalysts. A series of experiments were conducted in order to evaluate the effects of reaction variables such as methanol/oil molar ratio (3:1–15:1), catalyst concentration (0.25–1.50%), temperature (25–65 °C), and stirring intensity (180–600 rpm) to achieve the maximum yield and quality.
· Anh N. Phan  et al.,2008 carried out the  alkali-catalyzed transesterification of waste cooking oils, collected within Ho Chi Minh City, Vietnam, with methanol in a laboratory scale reactor. The effects of methanol/waste cooking oils ratio, potassium hydroxide concentration and temperature on the biodiesel conversion were investigated. The results showed that the biodiesel experienced a higher but much narrower boiling range than conventional diesel.
· Geller, Daniel P et al.,2008 examined the  corrosive effects of poultry fat and diesel fuel mixtures on vaccum metals. It was found that brass and copper  were susceptible to attack by these fuels where as 316 stainless steel and carbon steel were not.
· L. Díaz-Ballote et al.,2008  have found that  corrosion behaviour of aluminium in biodiesel contaminated with alkalis  is similar to the corrosion behaviour of aluminium in aqueous solutions.In addition, it was demonstrated that corrosion of aluminium can be used as a quantitative indication of the biodiesel  purity.
· Umer Rashid,et al.,2007  have reported an optimized protocol  for the production of biodiesel through alkaline -catalysed transesterification of rapeseed oil. The evaluation of the transesterification process was followed by gas chromatographic analysis of the rapeseed oil fatty acid methyl ester(biodiesel) at different reaction times.
· Pereira et al .,2007 have investigated the electric energy  generation  using blends of diesel and soybean biodiesel.The  soybean biodiesel was produced by a transesterification process of the soybean oil using methanol in the presence of a catalyst(KOH) .The properties (density,flash point,viscosity,cetane index,copper strip corrosion and ash content) of the diesel and soybean biodiesel were determined .The  exhaust emission of gases (CO,CO2.CX HY,O2,NO.NO2) were also measured.It has also been observed that the emission ofCO,CX HY and SO2 decreases in the case of diesel-soybean biodiesel blends.
· M. Natesan et al ., 2006 have studied the atmospheric corrosion behaviour of commercially available engineering materials such as mild steel, galvanized iron, zinc and aluminium metals  in marine, industrial, urban, and rural environments by weight loss method .The results of these studies demonstrated that galvanized iron, zinc and aluminium metals were several times more durable than mild steel.
· Adelina .J. Son,2007  The laboratory evaluation ,often referred to as residual analysis provides quick monitoring of the adequacy of treatment levels of corrosion inhibitors in different applications,time of dispersion or travel through fluids as well as efficiency of the inhibitor.
· Eryilmaz  et al .,2007 to determined the physical properties (namely kinematic viscosity,flash point ,cloud point, pour point ,freezing point, copper strip corrosion) of biodiesel fuels derived from soybean oil, rapeseed oil and palm oil.in addition , the engine performance with these biodiesel fuels were compared with the engine performance with normal diesel fuel.
· N.Muthukumar et al.,2007 studied the biodegradation in a  diesel-water interface employing three biocides.The biocidal efficiency against degradation  of diesel was examined by employing Fourier Transform  infrared spectroscopy,Nuclear Magnetic Resonance Spectroscopy Gas Chromatography,Mass Spectrometry Techniques.
· Hitoshi et ai.,2007 have evaluated the properties of biodiesel fuel and biodiesel blended diesel oil.The low temperature performance of palm oil methyl ester (PME) was poor and it affects low temperature performance,even if the PME blending rate was low.PME contains mainly saturated fatty acids methyl esters ,so the oxidation stability was better than other fats and oils.
· Dong Chen et al., 2007 have investigated aluminium corrosion experimentally at both bench and pilot scale under conditions representative of several types of nuclear power plants. Evidence of corrosion was determined using aqueous concentrations measured with inductively-coupled plasma (ICP) spectrometry and surface examinations using scanning electron microscopy (SEM), energy dispersive spectrometry (EDS), X-ray photoelectron spectrometry (XPS), X-ray fluorescence (XRF), and X-ray diffraction (XRD).
· Mangesh .G .Kulkarni et al.,2006 have reviewed  method for the transesterification of waste cooking oil and the performance of biodiesel obtained from waste cooking oil in a commercial diesel engine  and also examined the basic chemistry involved during frying and the effect of the products formed in the frying process on biodiesel quality.
· D.Y.C. Leung et al.,2006 have  studied the influence of the physical and                                                                          chemical    properties of the feedstock oils on the alkaline-catalyzed transesterification process and determined the optimal transesterification reaction conditions that produce the maximum ester content and yield.
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MATERIALS AND MATHODS
3. MATERIALS  AND   METHODS

To determine the outcome of any research work, selection of method and materials are vitally important. Following are the material chosen and methodology adopted in the present work.

3.1 SELECTION OF SAMPLE:

 Aluminium  is chosen due to its wide range of  applications in industries, low cost and easy availability. Aluminium  is remarkable for its ability to resist  corrosion due to the phenomenon of passivation and  for the metals low density. Structural components made from aluminium  and its alloys are vital to the aerospace  industry and very important in other areas of transportation and building.

3.2 PREPARATION OF SAMPLE:

           The sheet of  cold rolled aluminium steel, which is commercially available in the market, were machined into coupons of area 33.94cm2. Holes were drilled on the center of the one side of all the coupons for suspension. These coupons were degreased, cleaned with emery paper  and washed with distilled water. The panels were stored in a dessicator  in the absence of moisture before their use for the investigation.

        The elemental analysis of the aluminium sample has been carried out at Premier Instrument and Control Limited(PRICOL), Coimbatore  Testing Laboratory by using vacuum emission  spectrometer DV-4. The composition  of Aluminium used in the investigation is given in table 1.

                     TABLE:1 METAL COMPOSITION OF ALUMINIUM METAL

	S.NO
	ELEMENT
	% OF CHEMICAL COMPOSION

	1

2

3

4

5

6

7

8

9

10

11

12


	ALUMINIUM

COPPER

MAGNESIUM

SILICON

IRON

MANGANESE

NICKEL

ZINC

LEAD

TIN

TITANIUM

CHROMIUM
	99.013

0.037

0.299

0.285

0.194

0.075

0.015

0.008

0.000

0.020

0.021

0.033


3.3 OIL CHARACTERIZATION PROCEDURE:

                                      Reused  groundnut oil was collected from a restaurant at Coimbatore. The characterization of  the oil was performed as per ASTM D6751 in IND-AG Inspection and Testing  Laboratory Ciombatore.  

3.4 TECHNIQES ADOPTED

3.4.1 MASS LOSS METHOD:

                        Metal coupons were accurately weighed in an electronic balance (SHIMADZUAUW22OD) and fully immersed in 200ml of test media for a period of 100hrs.

The various test media used for the study is as follows :

O100  
[image: image10.wmf]       100%oil

O99    
[image: image11.wmf]        99%oil1+%of3%NaCl 

NaCl  
[image: image12.wmf]      3%NaCl       

   CD  
[image: image13.wmf]     commercial diesel

   O5  
[image: image14.wmf]       5ml oil + 95ml CD

  O10 
[image: image15.wmf]      10ml oil + 90ml CD

  O20 
[image: image16.wmf]     20ml oil + 80ml CD

          Specimens were removed after the set intervals of time . They were washed with distilled water, dried and reweighed. The mass loss was determined in triplets in each test media. The corrosion rate was calculated from the following equation.

                                                          3.45 * mass loss (grams)

Corrosion rate (mpy) =      

                                          Density (g/cm3) * Area (cm2) * Time (hours)

3.4.2 CONDUCTIVITY MEASUREMENT:

                                The  conductivity  of various test solutios were  was  measured using conductivity  meter (EQIPTRONICS Model NO EQ-660A)before and after exposure of coupons  and wiped off the excess oil. The coupons were cleaned with trichloroethylene and then immersed in Conc.HNO3 for 3minutes.                                     
3.4.3 LINEAR  POLARIZATION RESISTANCE METHOD:

                           A  frequency response analyzer 1280B (SOLATRON) and an IBM personal computer  which automatically  controls linear polarization was used for the polarization study. The data were analyzed using computer software. The cell for  the polarization studies was a glass beaker containing the aerated unstirred test solution with a platinum electrode as the counter electrode a saturated calomel electrode as  the reference  electrode and the  aluminium metal as the working electrode.

                           The metal coupons (of same composition in the mass loss method) were degreased, cleaned with fine  quality emery sheet washed with distilled water. The linear polarization measurements were carried within the  potential range of – 0.02 V  to + 0.02 V (scan ratio 0.1667m V/s) with respect to open circuit potential. The corrosion rate was measured every hour for 24 hours. From the polarization resistance (Rp) values, the corrosion rate were calculated.


                                                                   βa. βc

Corrosion current Icorr = 1/ Rp       


                                                              2.303( βa+ βc)                                                            

Where

βa  -  Anodic Tafel slope 

βc -   Cathodic Tafel Slope

         Assuming value of 120V  for both  βa and βc the above equation is reduced to Icorr = 26/ Rp. From the corrosion current, corrosion rate was calculated using the ASTM G5  standard.

                         Figure 2 : Linear Polarization Study set up

[image: image17.jpg]



3.4.4 WETTABILITY - CONTACT ANGLE METHOD

                 Metal samples were polished and cleaned first with distilled water and with ethanol. The samples were then placed in a non- reflecting rectangular glass tank containing distilled water and the oil was injected through a syringe into the water so that it would adhere to the sample surface. The contact angle was measured through the water phase. The photograph of the oil droplet on the metal surface was taken. On a printed photograph a horizontal line was drawn at the base of the droplet with the metal surface two tangents were drawn. The two exterior angles between the base and the tangents are measured with a protractor
3.4.5 SURFACE MORPHOLOGY

         The changes in surface morphology of  pure aluminium exposed  to various test media was characterized by Inverted metallurgical microscope KOZO optics model XJM 404T
3.4.6 EMULSION INVERSION POINT:

               EIP was determined by measuring the conductivity of the solution. Oil has a high resistance in composition to NaCl and thus the emulsion inversion point can be determined by finding the point at which the resistance of the emulsion drops. Test solution was placed in an electromagnetic stirrer and continuously stirred for 20 minutes. The conductivity was measured at 2 minutes interval. These steps were repeated with different oil/NaCl ratio, starting with 100% oil and progressively increasing the water content in steps of 10% until 100% NaCl was reached.
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     RESULTS  AND   DISCUSSION

4. RESULTS AND DISCUSSION

The findings of the present work, to test the corrosion of aluminium in the reused groundnut oil and its various blends with CD are discussed in this chapter.

4.1 QUALITY AND STANDARD FOR BIODIESEL:

4.1.1 Biodiesel quality:

Quality is a prerequisite for the long-term success (successful use, without technical problems) of a biofuel. Biodiesel quality depends on several factors that reflect its chemical and physical characteristics. The quality of biodiesel can be influenced by a number of actors: the quality of the feedstock; the fatty acid composition of the parent vegetable oil or animal fat; the production process and the other materials used in this process; the post production parameters; and the handling and storage. Most current diesel engines are designed to be powered by diesel fuel. Hence the physicochemical properties of biodiesel should be similar to those of diesel oil. (Gisela Montero and Margarita Stoytcheva 2011).

4.1.2 Biodiesel standardization:

The main criterion of biodiesel quality is the inclusion of its physical and chemical properties into the requirements of the adequate standard. Quality standards for biodiesel are continuously updated, due to the evolution of compression ignition engines, ever stricter emission standards, reevaluation of the eligibility of feed stocks used for the production of biodiesel, etc. The current standards for regulating the quality of biodiesel on the market are based on a variety of factors which vary from region to region.

The standard ASTMD6751 describes the quality requirements and the methods of analysis used for biodiesel blended with diesel oil, applying to methyl esters as well as for ethyl esters. As the requirements for low-temperature properties can vary greatly, the standard foresees the    indication of the cloud point. The standard ASTM D975 allows mixing commercial diesel oil with 5% biodiesel that meets the requirements of ASTM D6751, and ASTM D7467 specifies the quality requirements of mixtures with 5-20% of biodiesel (Gisela Montero and Margarita Stoytcheva 2011).

The fuel property requirement data for the used groundnut oil used as biofuel in the present study is compared with the ASTM D6751 specified standard in table(2).

This table reveals that the UGNO biofuel properties passed the ASTM D6751 standard for most properties like flash point, water and sediment,  sulphur  content, sulphated ash, copper strip corrosion, carbon residue, free glycerin, total glycerin, phosphorous content, and distillation temperature. Higher acid number than the ASTM requirement may be attributed to the presence of free fatty acid in the UGNO samlple.

The viscosity (4.6mm2/s) may be attributed to the higher molecular weight  and chemical structure of the vegetable oil.
4.2 CORROSITY OF BRINE SOULTION IN THE PRESENCE  OF USED GROUNDNUT OIL:

The  corrosion of metals in NaCl  biodiesel and biodiesel- diesel blends under storage and transportation condition is electrochemical in nature. In  this work the corrosion of aluminium  in  reused groundnut oil was investigated under these conditions:

O100  
[image: image19.wmf]  Oil

O99   
[image: image20.wmf]   1%of  NaCl + 99%oil

NaCl  
[image: image21.wmf]  3% NaCl

CD     
[image: image22.wmf]  commercial diesel

O5   
[image: image23.wmf]    5ml + 95 ml CD

O10 
[image: image24.wmf] 10 ml oil + 90ml CD

O20 
[image: image25.wmf] 20 ml oil + 80ml CD

3% NaCl is considered  to represent the water contamination because at this concentration highest corrosion rate of metal has been observed.
4.3 MASS LOSS METHOD:

The corrosion is severe  in NaCl as expected. Since aluminium is prove to corrde in aqueous condition. The corrosion rate of aluminium in O100 is the least. Addition  of 1%NaCl to  the oil (O99)  does  not alter much the corrosion rate of the metal.The influence   of reused groundnut oil   and the corrosion process of aluminium have been discussed.

As long as the aluminium is in contact with  the  reused groundnut oil, corrosion seldom occurs. Since the non- ionic nature of oils  and hydrocarbons are  non-corrosive. The very low corrosion rate in reused groundnut oil , which may be due to the absorbed moisture.

At low concentration of water (ie) an  addition of 1ml of 3%NaCl groundnut oil can firm emulsion with the water. In this method, there are two types of emulsions are involved. In  the presence of  little amount of water the emulsion formed is water /oil type. In this emulsion type, is the continuous phase.  The solution is non corrosive. Since the water is trapped inside oil phase this well evidence from the table (3)as there is not much difference between the O99 and O100 concentration.

In this table(3), NaCl has highest conductance while that of reused groundnut oil is least. The addition of 1% of NaCl  has not  much  increased the conductivity  of groundnut  oil. This  gives the direct correlation of non-corrosive  nature of water/oil emulsion directly with  the conductivity. The conductivities  of solution after exposure were  found  to be low. This  may be due  to decrease in the ionic  content in the test medium of the solution with metal ion.

The corrosion rates of aluminium as determined by mass loss method are represented in 

table(3) (O100, O99 and NaCl). The corrosion rate of aluminium in O100 was far lower than in NaCl solution.

4.4 LINEAR POLARIZATION METHOD:

The  corrosion  rate of aluminium as a function  time in reused groundnut oil, NaCl  obtained  by LPR method is given in the table(4) and in the figure(5). The corrosion rate of O99 and O100 is less when compared  to NaCl. Similar trend of results as in case of mass loss method  is noted. The corrosion rate  of LPR method and mass loss method  are compared  in the table(4) and in the figure(7). In these two methods,  there is  a difference in corrosion rate.  LPR method gives an instantaneous corrosion rate while the mass loss method give only a time averaged corrosion rate values.

4.5 WETTABILITY – CONTACT  ANGLE  METHOD:

The presence of free water, or of O/W emulsion  does not  necessarily lead to corrosion. Under this condition  wettability  of oil or water on  a metal  surface determines the  susceptibility to pitting corrosion. Based on the wettability, oil can be classified  into three categories.

OIL-WET SURFACE:

In this surface, the oil has a strong affinity to be in contact with metal. This surfaces physically isolate the pipe from the corrosive environment and corrosion dies not occur.

WATER-WET SURFACE:

In this surface, the oil does not have affinity to be in contact with  metal. This water-wet  surface is highly susceptible to corrosion.

NEUTRAL-WET SURFACE:

In this surface, the oil does not have any preference to be in contact with metal. The oil contact with  the metal surface as long as there is no competing phase  present.

The surface is considered water-wet and oil-wet as shown  in figure(3).

In the present work, wettability is characterized by measuring contact angle. The contact angle  is measured through the water phase. The tendency of a biodiesel to  displace water from  metal can  be obtained by considering  the relative surfaces energies of all interfaces  involved. A water-metal  interface will be replaced by an oil-metal interface if the energy of the system  decreases as a result of this action. The differerence  in surface  energy(Dwo) between a metal-oil and metal-water interface (interfacial tensions γso and γsw)  can be calculated from the measured water oil interfacial tension Dwo according to equation.

Dwo =  γso- γsw = γwo  cos θ

Where

Dwo is the surface energy (dyes/cm)

γso is the interfacial energy between the oil and the solid(dyes/cm)

γsw is the interfacial energy between the solid and the water (dyes/cm)

γwo is the interfacial energy between the oil and the water (dyes/cm)

θ-is the oil-water-solid surface.
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             Where
  θ     -  Contact angle
os    -  Surface tensions of  oil- aluminium interface.
ws    - Surface tensions of  water- aluminium interface.

ow  -  Surface tensions of  oil- water  interface.

The displacement of water by oil should be expected when the contact angle line between  90o and 180o, while the displacement of oil by water should be expected when the contact angle is between 0o and 90o. The surface is considered water-wet when the contact angle is between 0o and 90o, and oil-wet when the contact angle  is between 90o and 180o.

The measured  contact angle is given in table(8) and the photograph is given in the figure(4).

The contact angle of aluminium is 126o suggesting that the oil preferably wets on aluminium. So, the used groundnut oil has a strong affinity to be  in  contact with  the aluminium  metal and isolates the metal from the corrosive environment.

( Sankara Papavinasam et al.,2011).In this case the corrosion process is very slow.

4.6 EMULSION   INVERSION POINT:

The influence of biodiesel on the corrosion process   is due to  the type of emulsion formed with brine in the presence of biodiesel. The emulsions are divided  into two types-oil in  water (O/W) and water in oil(W/O). The  percentage of water at which water  in oil converts  to oil  to oil in water type is known as emulsion inversion point(EIP), corrosivity of water-phase becomes important only in the presence of either oil in water emulsion  or free water depends on the chemical species contained in the oil. Hence   the determination of EIP is  very significant in the corrosion studies of biodiesel. Emulsion inversion point table(7) and figure(9) are given above.

The inversion of  water in oil emulsion to oil in water  emulsion occurred at 80% water, there was a slight deviation has been observed  between  70-80% water for used groundnut oil.

4.7 CORROSIVITY  OF USED GROUNDNUT OIL- DIESEL BLENDS:

The  corrosion rates of aluminium in 100% reused groundnut oil and its blends (O5,O10,O20) with  commercial diesel and 100% commercial diesel where determined by  mass loss method and linear polarization resistance method. This is given in the  above table(6). The measured corrosion rates were  very low  and not  much difference in the corrosion  rates of aluminium in O100 and its blends  with commercial diesel.

The  comparison of corrosion rates  obtained by mass loss and LPR method are shown in the figure(8). The corrosion rate  values are found  to be higher in mass loss method than in LPR measurements.

The lower conductivities of solution after exposure  than that before  except diesel indicates that there was no degradation in oil and its blends. The increased conductivities in commercial diesel  may be due to the absorption moisture  from its environment.

The corrosion rate of aluminium in reused groundnut oil is negligible and is as same as commercial diesel. Hence used groundnut oil  may be used as one of the blending component for  diesel engines to meet the scarcity of crude oil and mitigate their adverse effect on the  climate particularly no contribution to global warming.
4.8 SURFACE MORPHOLOGY:

The typical surface morphologies of the aluminium  sample after exposure to  various test media for a period of 100 hours are shown in the figures. The micrographs show very little damage  to coupon surfaces. The figure (11) shows the polised surface before exposure to test solution, which is associated with  polishing scratches. Visibly, the  aluminium sample in NaCl  was  covered  in slightly  dark deposits which showed the presence of corrosion product figure(10a).

In the case of aluminium  in O99, a little pitting has been  observed. Which may be  due to water contamination. No significant change is found for the surfaces  of aluminium exposed  in CD,O100 blends. The  absence of corrosion products allows the usage of aluminium containers for the storage of biofuel mixtures.

TABLE 2

CHARACTERIZATION OF  USED   GROUNDNUT OIL  AS PER ASTM D6751

	Parameters
	Value
	ASTM D6751

Standard
	Units

	Flash point
	154
	100-170
	оC

	Water and sediment
	0.045
	0.050max
	%

	Kinematic viscosity 400c
	4.6
	1.9-6.0
	mm2/sec

	Sulphated ash
	0.018
	0.02max
	%

	Sulfur content
	13
	
	mg/kg

	Copper strip corrosion
	1.4
	No 3 max
	-

	Cetane
	34
	48 max
	-

	Carbon residue


	0.43
	0.050 max
	%

	Acid number
	1.8
	0.80
	mg KOH/gm

	Free glycerin


	0.014
	0.020 max
	%

	Total glycerin
	0.231
	0.240 max
	%

	Phosphorous content
	2.3
	0.001
	%

	Distillation temperature
	351
	360 max
	оC


TABLE 3

CORROSION  RATE OF ALUMINIUM  IN  NaCl,O99,O100  (MASS LOSS MEASUREMENT)

	Medium
	Specimen
	Initial weight

       (g)
	    Final

   Weight

   (g)
	Mass loss

     (g)
	Corrosion rate(mpy)
	       Conductance(µΩ-1)

	
	
	
	
	
	
	   Before

immersion
	     After

immersion

	NaCl


	1
	11.2213
	11.2207
	0.0006
	0.0208
	33900.0
	8210.0

	
	2
	11.2753
	11.2751
	0.0002
	0.0707
	34000.0
	7420.0

	
	3
	11.2774
	11.2773
	0.0002
	0.0696
	33800.0
	9720.0

	O99

	1
	11.2382
	11.2344
	0.0038
	1.4148
	1.92
	0.23

	
	2
	11.2369
	11.2332
	0.0036
	1.3652
	2.08
	0.17

	
	3
	11.2299
	11.2276
	0.0022
	0.8340
	1.50
	0.18

	O100


	1
	11.2492
	11.2483
	0.0009
	0.3239
	0.92
	0.20

	
	2
	11.2692
	11.2678
	0.0013
	0.4912
	1.52
	0.18

	
	3
	11.2944
	11.2941
	0.0003
	0.1117
	1.92
	0.17


TABLE  4

CORROSION RATE OF ALUMINIUM IN NaCl,O99 AND O100 AS A FUNCTION OF TIME 
( LPR MEASUREMENT)

	        Time in hours
	                                                 Corrosion rate (mpy)

	
	Nacl
	O99
	O100

	1
	4.41
	1.82
	0.19

	2
	4.90
	1.22
	0.09

	3
	5.40
	0.13
	0.17

	4
	12.52
	1.20
	0.13

	5
	9.31
	0.02
	0.12

	6
	11.70
	1.50
	0.00

	7
	27.93
	1.46
	0.13

	8
	11.39
	0.00
	0.14

	9
	8.42
	0.12
	0.90

	10
	7.72
	0.01
	0.02

	11
	11.79
	0.06
	0.04

	12
	5.91
	0.11
	0.01

	13
	6.65
	                    0.01
	0.39

	14
	5.85
	0.20
	0.10

	15
	4.04
	0.26
	0.01

	16
	2.95
	1.37
	0.13

	17
	19.70
	0.01
	0.03

	18
	9.88
	0.01
	0.01

	19
	17.36
	0.05
	0.07

	20
	40.30
	0.01
	-


TABLE 5
CORROSION  RATE OF  ALUMINIUM IN O5,O10, O20AND CD (MASS LOSS MEASUREMENT)

	       Medium
	   Specimen
	Initial weight

      (g)
	     Final

    Weight

      (g)
	 Mass       loss

(g)
	Corrosion rate(mpy)
	    Conductance(µΩ-1)

	
	
	
	
	
	
	   Before

immersion
	    After

immersion

	CD


	1
	11.2414
	11.2407
	0.0007
	0.2532
	0.09
	0.48

	
	2
	11.2692
	11.2587
	0.0005
	0.1862
	0.08
	0.52

	
	3
	11.2863
	11.2856
	0.0007
	0.2781
	0.09
	0.43

	O5

	1
	11.2688
	11.2584
	0.0004
	0.1378
	0.13
	0.37

	
	2
	11.2507
	11.2501
	0.0006
	0.2197
	0.37
	1.57

	
	3
	11.2525
	11.2418
	0.0007
	0.2457
	0.03
	0.50

	O10


	1
	11.2760
	11.2755
	0.0005
	0.1824
	0.72
	0.43

	
	2
	11.2327
	11.2319
	0.0008
	0.2830
	0.84
	0.39

	
	3
	11.2407
	11.2395
	0.0012
	0.4430
	0.65
	1.26

	O20


	1
	11.2744
	11.2738
	0.0006
	0.2197
	1.36
	0.30

	
	2
	11.2708
	11.2797
	0.0011
	0.4056
	0.59
	0.29

	
	3
	11.2730
	11.2725
	0.0005
	0.1675
	0.67
	0.0.27

	O100


	1
	11.2492
	11.2483
	0.0009
	0.3239
	0.92
	0.20

	
	2
	11.2692
	11.2678
	0.0013
	0.4912
	1.52
	0.18

	
	3
	11.2944
	11.2941
	0.0003
	0.1117
	1.92
	0.17


TABLE 6

CORROSION RATE OF ALUMINIUM IN CD,O5,O10,O20 AND O100 AS A FUNCTION OF TIME 

( LPR MEASUREMENT)

	Time in   hours
	                                       Corrosion rate   (mpy)

	     
	CD
	O5
	O10
	O20
	O100

	1
	0.12
	0.14
	0.02
	0.17
	0.19

	2
	0.00
	0.14
	0.09
	0.33
	0.09

	3
	0.01
	0.16
	0.15
	0.22
	0.17

	4
	0.16
	0.16
	0.02
	0.21
	0.13

	5
	0.22
	0.67
	0.02
	0.22
	0.12

	6
	0.19
	0.03
	0.17
	0.21
	0.00

	7
	0.19
	0.01
	0.18
	0.20
	0.13

	8
	0.22
	0.02
	0.06
	0.21
	0.14

	9
	0.00
	0.01
	0.16
	0.01
	0.90

	10
	0.00
	0.01
	0.03
	0.22
	0.02

	11
	0.00
	0.01
	0.05
	0.21
	0.04

	12
	0.56
	0.16
	0.02
	0.21
	0.01

	13
	0.01
	0.00
	0.01
	0.21
	0.39

	14
	0.01
	0.02
	0.01
	0.13
	0.10

	15
	0.01
	0.00
	1.33
	0.01
	0.01

	16
	0.71
	0.00
	0.02
	0.04
	0.13

	17
	0.00
	0.00
	0.03
	0.22
	0.03

	18
	0.00
	0.00
	0.05
	0.32
	0.01

	19
	0.01
	0.00
	0.03
	0.14
	0.07

	20
	0.00
	0.00
	-
	0.01
	-


TABLE 7

EMULSION INVERSION POINT

	CONCENTRATION(%)
	CONDUCTANCE(mΩ -1)

	O10


	0.0684

	O20
	0.0412

	O30
	0.0498

	O40
	0.0363

	O50
	0.049

	O60
	0.0401

	O70
	0.0402

	O80
	0.0122

	O90
	0.0069

	O100
	0.007


TABLE 8

CONTACT ANGLE   OF USED GROUND NUT OIL ON ALUMINIUM

	Sample
	Contact angle in degree

(oil in water)

	Aluminium
	126°
	127°


Figure 4

CONTACT ANGLE
  OF USED GROUND NUT OIL ON ALUMINIUM
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FIGURE 5
CORROSION RATE OF ALUMINIUM IN NaCl,O99 AND O100 AS A FUNCTION OF TIME
( LPR MEASUREMENT)
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FIGURE 6

CORROSION RATE OF  ALUMINIUM IN CD,O5,O10,O20 AND O100 AS A FUNCTION OF TIME
( LPR MEASUREMENT)
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FIGURE 7

COMPARISON OF CORROSION RATE OF ALUMINIUM AS DETERMINED BY MASS LOSS AND LPR TECHNIQUE
(OIL + NaCl)
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FIGURE 8

COMPARISON OF CORROSION RATE OF ALUMINIUM AS DETERMINED BY MASS LOSS AND LPR TECHNIQUE (DIESEL+ NaCl)
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FIGURE 9

CONDUCTANCE OF USED PALM OIL-BRINE EMULSION AND EMULSION INVERSION POINT-EIP
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FIGURE 10

PHOTOMICROGRAPHS OF  POLISHED ALUMINIUM AND ALUMINIUM IN O100,O99 & NaCl
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              Sample immersed in NaCl  (a)                             Sample immersed in O100(b)
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                        Sample immersed in O99 (c)                                         polished sample                                
FIGURE 11

PHOTOMICROGRAPHS OF  ALUMINIUM IN UGNO-CD BLENDS
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SUMMARY   AND    CONCLUSION
5. SUMMARY AND CONCLUSION
Biofuel has emerged as the most suitable renewable alternatives to fossil fuels as their quality constituents match diesel and petrol. Biodiesel produced from waste vegetable oil is as it has a lower economic cost and produces a useful product from a waste material. The present work has been carried out on the corrosion property of Aluminum  in  reused groundnut oil and the following conclusions were drawn.

· The characterization of used ground nut oil have been analysed as per ASTMD6751 standard.

· Corrosion rates of aluminum in biodiesel-NaCl    blends and biodiesel-commercial diesel blends as determined by mass loss and linear  polarization method have been reported

· Corrosion rates of aluminum O99 and O100 are  negligible  when compared to 3% NaCl.

· Conductivity measurements of NaCl ,O99,O100 show that corrosivity and conductivities of the test media are positively correlated.

· The measured contact angle  for  used  ground nut oil is   126 º   suggesting that oil preferably  wets aluminum.

· Inversion of water in oil emulsion to oil in water emulsion is called EIP. Emulsion Inversion Point used biodiesel water system was found to be at   80% water cut.

Biofuels are being increasingly used with fossil fuels. All fuels were susceptible to contamination at various points along the supply chain from the production ,transport, storage and fuel aging and degradation (R.Shyamala et al., 2008). Some commercial passenger jets will begin flying on biofuels within months, as the airline industry attempts to shed its image as a major source of global pollution."Many biofuels come from feedstocks which have been the subject of little scientific research so far -- we need learn more about them so we can increase yields, which will bring processing costs down." The study can be further extended into various  other industrial metals which is very important  to confidently use biofuel without corrosion problems.
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