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Abstract       Twentieth century, the period of the great discoveries and 
transformations of human civilization, is the same as the period during which 
they produced the most profound environmental degradation affecting the 
major quality of life. 

One of the most important global environmental issues is the greenhouse 
effect. The main cause of this effect lies in the fact that huge quantities of 
carbon dioxide and other greenhouse substances accumulate in the air layer 
to form a "blanket". Substances that act: freon, methane, ethane, nitrogen 
oxides, hydrogen, water. 

The properties of these substances so that they are self-giving 
opportunity to pass easily ultraviolet reaching the ground surface, these rays 
are converted into heat and heat from the surface through this layer goes so 
much harder to create situation - the quilt (blanket) is as thick as it is much 
warmer. This effect called greenhouse gases cause global climate change.
 Concerns growing over the last decade on these issues, as well as 
the natural depletion of oil and coal have led researchers to find alternative 
energy sources, with great importance and use of biodiesel obtained after 
extracting oil from oil seeds like sunflower, rapeseed, canola, soybean, 
safflower, and more. 

Comparative analysis on the chemical elements show the advantage of 
using biodiesel derived from plant oil to fuel oil classic. 
Currently biofuels throughout their entire life cycle, produce about two-thirds 
less greenhouse gas emissions than conventional automotive fuels. 28% of 
greenhouse gases in Europe are produced by transport, so that emission 
reductions can be achieved by using biofuels, meet the EU commitments 
under the Kyoto Protocol.   
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Biodiesel history 
 

Road to fossil fuels, which together with 
telephony are considered the second industrial 
revolution, started in 1885 when Carl Friedrich Benz 
and German engineers Gottlieb Daimler patented the 
four stroke car engine, electric spark ignition. 
This great discovery, from the late nineteenth century, 
was completed after seven years with certification, 
în1892, compression ignition engine by Rudolf Diesel. 

Shortly thereafter, in 1900, "French Otto 
Company in Paris" showed invented diesel engine 
operation, using vegetable oil extracted from peanuts. 
Thus, there was predicted possibility of replacing fossil 
fuels with vegetable oils that are currently in developed 
countries, already sold at the pumps. Without being 
called into question the pollution caused by fossil fuels 
in the twentieth century, since 1886, German biologist 
Ernst Haeckel enunciated the concept of ecology. 

In 1920, the Italian Girolamo Azzi brought the 
concept of organic farming for which biofuels become 

an inseparable component, the current transport, 
engines and agricultural machinery, consuming a third 
of fossil fuels. Today, the planet's atmosphere is 
charged annually by 24 million tons of carbon dioxide. 

Identifying reliable sources of biofuels, clean 
and renewable, as an alternative to the fossil, while 
exhausted, tormented minds of scientists for many 
years before the energy crisis in 1973. The results 
obtained in the experiences of distinguished 
researchers have been published in numerous scientific 
journals and treated where we find the beginnings of 
the current concerns of implementation of biofuels. 
One of the first papers, which provides prospects for 
biofuels, entitled "The Possibilities of vegetable fuel 
oils (" vegetable oil fuel source), was published by 
American J. Walton since 1938 in the journal "Oil and 
Gas Power". 

Vegetable oils have proven their capacity to 
be used as biofuel in the last months of the Second 
World War when the Japanese classics desperate by the 
absence of fuel, had to introduce soy oil engines 
Yamoto type vessels, most powerful at that time. 
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Intensifying research on the use of vegetable oils in 
diesel engines, was recorded after 1960, the issue being 
discussed in international symposia and new treaties 
and magazines. 

Of these merits referred journals: "Journal of 
Testing and Evaluation" "Vegetable oil as diesel fuel. 
Of particular scientific importance and practical 
information is called the treaty "Oil Crops of the 
World", published by Mc Graw-Hill Publishing 
Company in 1989, under the signature of three 
renowned researchers: Röbbelen G. from Germany, R. 
Downey from Canada and A.Ashri from Israel. The 
treaty is very important for those interested in knowing 
the beginnings and development of biofuels and has 
been published in 22 cities in 18 countries. In "Oil 
Crops of the World" is presented details of the 
chemical structure of all vegetable oils, the food and 
energy spectrum depending on oil fatty acids. 

 
Advantages of utilizing biodiesel 
 

Biodiesel combinations offer some great benefits 
for customers: 

 Bio diesel-powered has a greater cetane number 
 Because biodiesel’s cetane level is comparable to 

the octane level of gasoline, it can make easy engine 
start. The cetane improve varies by the kind of nourish 
stock utilized to manufacture the biodiesel. Plant fat 
this kind of as soy or rape seed generates decrease 
cetane than that of animal fat. The biodiesel proportion 
in the blend determines the cetane improve, B5 
indicates it is only 5% biodiesel, hence only 5% 
increase in cetane. 

 Content that is lower in sulfur. 
 Without any violation in ulta reduced sufur diesel 

regulations, biodiesel because of its reduced sulfur 
content, can be mixed in any fuel program effortlessly 

 There ought to be given superior lubricity. 
 Absence of lubricity – one of the biggest issues of 

extremely-low sulfur (ULSD) diesel can be solve by 
mixing biodiesel into ultra-reduced sulfur diesel-
powered. Removing the sulfur from diesel-powered 
gasoline destroys several of the substances in the 
gasoline which enable it to lubricate motor parts like 

injectors and fuel pumps. The fuel mix will increase 
lubricity by sixty six% if you add even just 2% 
biodiesel. When the composition reaches about 2.five 
% the curve of benefit ranges off. So no advantages 
with regards to lubricity can be taken when you 
compare blends. But elevated lubricity of 66 percent is 
still awesome. 
This is the cause why much more businesses opt to use 
biodiesel. 
 
Basic Procedure for Making Biodiesel Fuel 
 

Before, the procedure for making biodiesel 
fuel is known as alcoholysis. Now, it is known as 
transesterification. This is a process by which ethyl 
alcohol is mixed with natural oil from vegetables to 
produce biodiesel fuel. To begin with this process, one 
needs to make the alcohol stronger in the fatty acids 
found in animal and plant oils. What is mainly used in 
the production of biodiesel is virgin oil so it will 
produce a higher yield, on the average, the yield is 
98%. This means it is much more economical. One 
needs to note, though, that if the biodiesel source is 
waste oil, it has to be purified first. 

Next procedure for making biodiesel fuel is to 
mix the catalysts to neutralize the acids. After which, 
one may now proceed with the actual 
transesterification process. This involves adding the 
base—commonly used is sodium hydroxide—to 
alcohol and dissolving it. This solution is then added to 
the virgin oil or waste oil. The oil should be warm so 
the mixture is perfect. And finally, the biodiesel is 
dried after the excess alcohol has been extracted. 

Almost all biodiesel is produced using base 
catalyzed transesterification as it is the most 
economical process requiring only low temperatures 
and pressures and producing a 98% conversion yield. 
The figure below shows the chemical process for 
methyl ester biodiesel. The reaction between the fat or 
oil and the alcohol is a reversible reaction and so the 
alcohol must be added in excess to drive the reaction 
towards the right and ensure complete conversion. The 
products of the reaction are the biodiesel itself and 
glycerol.

 

 
Fig.1 The chemical process for methyl ester biodiesel 
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Fig.2 Process line for obtaining biodiesel – glycerin separation and washing 
 

 
Quality parameters of biodiesel in accordance 
with EN 14214 
 
The flash point 
 
 Flash point of methanol is below 100°C, while 

the flash point of biodiesel is higher than 130°C. In 
conclusion, the last is a dangerous and inflammable 
liquid  
 Parameter indicates residual alcohol 

(methanol) remained in the final compound   
 The residue of methanol can cause 

degradation of elastomers and sealing the engine, and 
corrosion of aluminum and zinc present in the injectors 

 
The water and sediment  
 Parameter is treated as a clean fuel indicator; 

 FAME (Fatty Acid Methyl Ester - fatty acid 
methyl ester) is hygroscopic and can retain water in 
storage. Water reacts with fatty acid esters resulting in 
a reversible reaction, fatty acids causing corrosion 
 Supports the development of microbiological 

water, resulting in the formation of sediment that block 
filters 
 Both can come from raw materials, edible oil 

used during the treatment process or storage conditions 
 
The viscosity 
 
 Fuel viscosity is taken into account in the 

design specifications of motors, is directly responsible 
for the flow properties and  lubrication  
 Increase in viscosity leads to reduced 

atomization and incomplete combustion, which causes 
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rip engine injector nozzle, the effect is the loss of 
engine power 
 Is another reason for establishing biodiesel as 

a component of the mixture to petrodiesel, which 
requires viscosities close to allow a more intimate 
mixture as not to affect the general properties specified 
in EN 590 for diesel, the most important are the 
general properties flow, biodiesel is seen as more fluid 
than petrodiesel. 
 
Sulfur content 
 

 The amount of sulfur or sulfur compounds 
released into the atmosphere is an issue closely linked 
to environmental and pollution  
 Parameter is an indicator of protein 

contamination of raw substances or waste of catalyst, 
at the same time is a parameter to be measured in raw 
material, especially for animal sources 
 Development of standards shows that fuel 

sulfur limits will diminish in the future, making this 
very important parameter for fuel quality 
 By reducing sulfur petrodiesel reduced 

lubricating properties, but with the addition of 
biodiesel in the mixture, they can be compensated 
 White ash 
 Parameter is an indicator of residual mineral 

ash remaining after burning the fuel 
 That shows residual metal content of catalyst, 

sodium or potassium salts consumed / burned 
Copper strip corrosion 
 
 The parameter is an indicator of the relative 

corrosion of fuel 
 At the same time, is indicative of the presence 

of free fatty acids and derivatives in response not 
included materials during the manufacturing process 
 Total sulfur, ASTM D5453, is not always an 

indicator of sulfur species to determine the 
corrosiveness of other sulfur species 
 
Cetane number 
 
 The parameter is an indicator of fuel ignition 

characteristics in compression-ignition engines, diesel 
 Overall cetane number obtained in the final 

product is determined by the raw materialIs relatively 
easy to apply oil, rapeseed oil but not easily, because of 
issues related to viscosity 
 Carried on an engine cetane scale, calculated 

cetane index is not applicable to biodiesel 
 
Carbon residue 

 The parameter is an indicator of the trend of 
fuel specific carbon deposition 

 Perform 100% due to a fraction of the fuel 
distillation characteristics (ASTM D1160) 

 Low-pressure distillation method (ASTM 
D1160) leads to the determination of impurities in the 

final product, biodiesel distillation curve construction 
(single, being given by the saturated hydrocarbons), 
this indicator is a parameter of quality control at 
production level 

 For FAME samples, this parameter is an 
indication of the quantity of glycerides, free fatty acids, 
soaps and catalyst residues 

 CFPP Cold Filter plugging Point 
 Parameter is a measure of temperature that 

can flocculant products resulting saturated, which 
increases the viscosity, at the same time, set the 
temperature at which a fuel can not be filtered in a 
specified time limit 

 Shows the potential to block the injection 
system 

 Show intended for use in cold weather 
conditions or season 

 Allows the addition of additives need analysis 
 Can be controlled by mixing raw materials 
 Parameter characterizes the determination of 

fog (precipitation of crystals) 
 
 Acid value   
 

 It is done by direct measurement of free fatty 
acids, acids occurred during the reaction or degradation 
of the final product compounds, free fatty acids does 
not fall in response 

 Features high acid can cause corrosion to fuel 
system deposits and filter clogging due to the higher 
viscosity 

 At the same time it may be a symptom of the 
presence of water in the product. 
 
Glycerin / glycerol free and / or total 

 The most common method of determination is 
gas chromatography, in some cases is also used liquid 
chromatography 

 Is the sum of total glycerol and free glycerol 
linked glycerol; is unbound and free glycerin derivative 
is derived from incomplete esterification 

 Is an important factor because of the 
glycerides of the final product functionality problems 
may occur at low temperatures and lead to filter 
clogging saturated monoglycerides 

 Is a parameter that should be taken into 
account in quality control at production level 

 Low conversion with product involving esters 
and formation of deposits on injectors and valves. 
 
 Alkali metals, alkaline earth, and phosphorus (Na, K, 
Ca, Mg, P) 

 Sodium and potassium occur as a result of the 
catalyst and lead to large amounts of ash into the 
engine 

 Arise from the addition of calcium and 
magnesium in hard water washing process, calcium 
and magnesium soaps have been associated with 
clogged injector pump 
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 Phosphorus is due to the presence of 
phospholipids from the material or the addition of 
phosphoric acid production process, it can distort the 
(poisoned) catalysts used in emission control systems 

 These elements inhibit detection elements of 
the oils lubricating additive when mixed into biofuels. 
 
Other important parameters 
 

 Determining the content of esters is a conversion 
reaction, because linoleic and polyunsaturated esters 
have a strong effect on oxidation stability 

 Stability is lower for biofuels, its decrease 
being determined by the decay of bacteria, presence of 
water or the oxidation process, when it comes to 
stability, we refer to the overall stability of storage 

 For reference, the stability of rapeseed oil is 
higher than pure biodiesel 

 Leads to oxidation of free fatty acids 
 Iodine value is a measure of stability and a 

measure of total unsaturation, high iodine value is 
closely linked to the oligomers and polymerization 
damage the injector, oils with low iodine are less 
susceptible to oxidation processes 
 
Global Biofuel Market Analysis 
 

Biofuels market has been witnessing a 
continuous growth and developments across the world 
over the past few years. Governments across the world 
are injecting huge amount of money and resources into 

the development of this sector in an attempt to reduce 
their dependency on oil. 

According to the EBB, 9 million metric tons 
(2.7 billion gallons) of biodiesel was produced in the 
EU during 2009. 

Overall, the EU’s 2009 production increased 
16.6 percent over the previous year. This is in line with 
the 16 percent production increase recorded in 2007, 
but well below the respective 35 percent, 54 percent 
and 65 percent increases experienced in 2008, 2006 
and 2005. However, production did not increase in all 
EU member countries. Biodiesel production actually 
decreased last year in Germany, Greece, and the UK. 
However, those decreases were more than set off by 
production increases in Austria, Belgium, Finland, 
Italy, Netherlands, Poland and Spain. Currently, the 
EU’s top three biodiesel producing countries include 
Germany, France and Spain.  

Romania has a huge potential market of 
biofuels of about 600,000 tonnes per year. Several 
domestic and international companies have announced 
plans to build biofuel refineries in Romania. 
With an eye on the future, Biodiesel 2020: A Global 
Market Survey provides forecasts and scenarios to the 
year 2020 for the U.S. and European markets as well as 
the "big emerging markets" of China, Brazil and India. 
For Brazil, China and India, the study includes long-
term forecasts and year 2020 scenarios, each measuring 
growth in the diesel and biodiesel markets, as well as 
focusing on the potential for biodiesel growth.

 

 
Fig. 3 EU Member States’ Biodiesel Production 

 
Conclusions 
 

This industries finds key advantages in the 
future will be available to producers and investors to 
supply future needs with new and improved 
technologies; alternative feed stocks with higher yields 
such as jatropha and algae biodiesel; production 
scalability and flexibility options; supply chain, 
distribution and co-location strategies; innovative risk 
management strategies; and industry-friendly 

government targets and tax incentives committed to 
promoting the awareness and growth of the industry. 

"From 2008 through 2020, a series of 
transitions in the biodiesel industry will create winners 
and losers," said Thurmond. "Biodiesel producers that 
are best able to evolve and adapt to transitions in 
technology, markets, feedstocks and government 
policies are most likely to succeed over the long term." 

 
Note: This study was developed under 

research contract POSDRU/89/1.5/S/62371 
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