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ENVIRONMENTAL ASSESSMENT OF BIO RESOURCES AND RENEWABLE/RECURRENT ENERGY SOURCES IN AGRICULTURE Petković Snežana
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, Stefanović Radmilo
, Veinović Stevan 

Summary: Some serious forecasts say that the number of motor vehicles will double by 2025, but with little likelihood of sufficient quantities of energy sources to support the needs. Even a thought of unlimited energy sources is a way towards a complete destruction of life on our planet. Every engaged energy source: from the outer space, from the Earth’s core, from fuels resulting from everyday life activities, remains in our environment as a parasitic content that modifies the ecological and genetic conditions on Earth.

Since there is a wide range of alternative fuels, this is a good opportunity to undertake a thorough review of what there is available to us. Considered are both existing and future fuels for internal combustion (IC) engines.

Today`s „super-tractors“, backbone of the trend towards large farm operations, are all based on highly improved engine-vehicle matches, resulting in further improvements in the energy-efficient use of farm machinery.

Key words: bio resources, IC engines, renewable/recurrent energy sources, farm mechanization, motor vehicles.
1. FOSSIL FUELS FOR MOTOR VEHICLES AND ENGINES)
The nature had accomplished the best work by its preliminary formation of crude oil, deep inside the earth, during millions of years. Then followed the globalization of motor industry and crude oil industry, which produced the identical coordination of fuel and lubricant quality throughout the world. It is now irrelevant as to where some complex products and their parts have been manufactured. The main characteristic is the quality. 

As to European standards for fuel and lubricant quality, one fully complies with global agreements formulated by the Coordinating European Council (European Fuels and Lubricants Performance Test Development Organisation). All theoretical lamentations over pure components must be subject to strict engineering reasoning /1,2,3/. 
The composition of oil sources varies, resulting in each oil refinery having specific products. It is why approximately 200 different hydrocarbons participate in petrol formulation, whilst all 300 hydrocarbons along with up to 100 various additives participate in diesel fuel formulation, Figure 1. 
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Fig. 1 Sophisticated engine management systems give new challenges to the fuel technologist, so close liaison between the two industries is vital for progress
Global production of fuels and vehicles has generated a development symbiosis that achieves an utmost accordance of vehicle quality and fuel quality. A parallel development of motor vehicle industry and oil industry is of national importance, as they are the main constituents of the positive part of the budget. The triumvirate of automobile industry, oil industry and government policy is crucial for the development and strategic affairs of each country. 
National regulations are adopted in line with the world WWFC, and specific regulations are then adopted in line with general criteria for transportation and existing vehicle fleet: emission regulations, safety regulations, and functional and social relationships. 
Our country is not exempt from European regulations, which means that petrol may contain 2.7% of oxygenates (applies to lower alcohols only, that is ethanol, as methanol is strictly forbidden!), and diesel fuels may contain 5.7% of strictly defined biodiesels, Figure 2. The lower left corner of Figure 2 shows the global problem of fake products.
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Fig. 2 WWFC produced by the world automobile association
2. ALTERNATIVE FUELS
For the beginning, we shall quote the US practice imposing an obligation on each gas station to dispose of fuel prescribed under federal specifications in line with ASTM standard at any times (octane rating is 87, and other variations in different states from Alaska to Hawaii reach around 20). All other fuel types are subject to agreement between vendor and customer.

One does not need to provide evidence that the army has its own requirements that are, in fact, the precursor of alternative fuels use. 

Bio resources can permanently guarantee the satisfaction of entire human needs only if the laws of nature are strictly obeyed pertaining to air, water, soil, and mineral environment. Bio resources are the most perspective challenge in terms of future fuels for all motor vehicle categories, farm mechanisation and entire transportation, Figure 3.
Bioethanol has been advertised as a green alternative to petrol. Bioethanol is produced by fermentation of crops such as corn, wheat, potato, sugar cane, and many cereals. Biodiesel is produced from vegetable oils and animal fats using similar technologies. Modern technologies apply the catalytic and ultrasound decomposition of cell structures during enzyme processing in order to increase the quantity of produced biofuels. Alcohols, bioethanol and biodiesel are easily produced from starch and sugar, i.e. from the same raw materials as human food and animal feed. The combustion of bio resources is an irreversible process for all bio minerals.
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Fig.3 Biofuels – a benefits into question and negative impacts on biodiversity
Our half-educated ecologists did not mind taking part in UN conferences on “Earth Summit” that first took place in Rio de Janeiro in 1992. To date, mostly unsuccessful meetings should be rounded off at “Rio 2020” by promoting a phony green economy, quasi eco-solar activities, and electric vehicles as the formulas for a brighter future.   

These UN “tourist” gatherings of 150 nations’ representatives are shadowed by parallel “People’s Summit”, an initiative of around 200 ecological groups and social movements from around the world. The “People’s Summit” insists on a sustainable development, eradication of poverty and hunger amongst the current population being our generation’s commitment to leave behind a clean Planet Earth and a healthy living environment for generations to come.
3. PARTICULARITIES IN REGULATIONS ON MOTOR VEHICLES AND ENGINE BIOFUEL QUALITY
EU adopts directives and CEN standards (European Committee for Standardization) that define the quality of motor fuels. Our experience with alternative fuels tells us that they always require major or minor modification on the engine and its equipment /4,5/. To be precise, engines cannot run equally well with all types of fuel.  

Japan has restricted biodiesel content to 5%, therefore European B100 is unacceptable. For instance, compared to hydrocarbon diesel fuels, ethanol exhibits great sensitivity to external temperature changes, especially to cold weather. 
Biofuel can function well if mixed with standard oil-derived diesel fuels in small quantities only. The requirement is that their quality is verified through applicative aspects, Figure 4. 
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Fig. 4 Biofuels can be blended in small quantities with fosil diesel
Many authors are prone to quoting Brazil as a country that has been using fuels from bio resources for a long time, ethanol and bio diesel fuels. After studying Brazilian standards, one must be cautious with these quotes. Since 2009, ANP (German Committee of Standards Users) has defined two types of diesel fuels in its resolutions:   

· Type A is diesel fuel containing no biodiesel, and

· Type B is diesel fuel containing biodiesel, 

· Vegetable oils are not permitted. 

Initially, they began with small percentage (2%), and they are now considering the European percentage for standard biodiesel in oil-derived diesel fuels. Separately, they are considering the composition and quality for northern and southern parts of this huge country /6/.

4. WATER AS FUEL

Before the World War II, during the intense development of combat air force with piston IC engine, water was used as an efficient stimulator of combustion processes, because it elevated the octane properties of aircraft petrol. Identical experience has been confirmed on passenger vehicles, working with well-prepared blends of water and motor petrol or water emulsion and diesel fuels /7/. 
In Italy and France, there are legal provisions pertaining to companies with controlled fuel distribution stating that they can use in tanks that are not for public consumption water emulsions and diesel fuels for use in medium and heavy freight vehicles per reduced excise rates /11/, under the following terms:

· Diesel fuel for emulsions must comply with EN 590:2000 norms 

· Deionised water or antifreeze must be used for emulsion preparation 

· Emulsifiers and additives must not contain fluorine, chlorine or heavy metal compounds 

· Emulsion must be used fresh, prior to expiry date of 4 months after being formed.
French company „TotalFinaElf“ tested a “water in fuel” emulsified blend Aquazole in various European locations for over five years. According to the company, over 1000 trucks and buses were running on Aquazole.

In January 2001, the ARB ecological agency in the USA verified the water-fuel emulsion called PuriNOx emulsion by Lubrizol to provide a NOx reduction of 14% and PM reduction of 62.9%. The emulsion is intended for trucks and farm mechanization.
5. CONCLUSIONS
Global energy and ecological strategies relating to transportation and farm mechanisation create a commitment to explore fuel groups with highly economical engines and with increasing quantity of fuel materials from alternative sources. 
· Biodiesel is less stable than conventional diesel fuels, thus requiring additional precautionary measures to overcome problems relating to oxidants presence in the fuel. 

· Biodiesel requires special care at low temperatures in order to avoid dropping below the pour point and excessive increase of viscosity. Additives are necessary to lessen these problems. 

· Biodiesel is extremely hygroscopic and requires special handling in order to prevent high water content, which consequently creates risk of corrosion and microbial growth.  

· Formation of layers in the fuel injection system is regular and can be more intense with biodiesel than with conventional diesel fuels, therefore one advises fuel treatment with detergent additives. 

· At low temperatures, FAME may produce deposited material below cloud-point temperature, which creates difficulties during fuel filtration. 

According to our findings, our language contains no correct scientific definitions about the meaning of energy sources renewability or recurrence. Present terminology unveils extreme environmental differences. Technically speaking, all energy sources are rather recurrent than renewable. The question is about different time intervals – the important difference between renewable and non-renewable energy sources is the speed of their recurrence. Definitions of energy sources renewability, i.e. recurrence should be perceived integrally, with appropriate technologies and plants for their transformation. For example, uncontrolled installation of wind farms or solar panels leaves us instantly without useful land, before we efficiently spent all fossil fuels. But windmills and solar panels heat up the environment and operate with very low environmental efficiency! 

Cultivation of crops is essentially the same for food, biofuels, and for other agricultural purposes. Ecological assessment of bio fuels depends on where and how raw materials have been prepared, what is the use of biofuels, and how much is spent on their production. We are already aware that their impact on environment is both positive and negative.

There is no “ecological living”, but only “ecological behaviour”. There is no “green energy”, but only justified engagement of energy sources with a lot of environmentally acceptable concessions. That determines our obligations pertaining to life sustainability: NOTHING EXCESSIVE.

Human activities leave permanent consequences on Earth and its surroundings!
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