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Abstract: One of the major deficiencies of the rural aretaésmissing of production diversification and the
leak of compliance with Communitarian norms andhittternational Quality Management Systems.
A reduced competitiveness of the processed prodistesmines a trade balance deficit of the agraHomducts for
the majority traditional agricultural areas.
Based on these considerations and on the preselgriey in the world economy management regardiagtadual
reduction of the fossil fuels use by their replaeatrwith bio-fuels, an applicative study has bdabarated. Its
purpose is to support the rural areas sustainahelgdpment which has difficulties, by re-conversadrsome of
their activities towards agricultural crops usediim-fuels production and the organization of thbduction in the
area where raw materials can be obtained.

INTRODUCTION

Rural Development National Program 2007 — 2013uchet within the measures destined
to restructure and develop the physic capital aqarémote the innovation the followings:
- up-dating of the agricultural exploitations;
- increasing the added value of the agricultural fanelstry products;
- improving the economic value of the forest;
- improving and development of the infrastructurekdid to the agriculture and forestry
development and adjustment.

1. Bio-fuels, a favorable alternative for the envira@mhand for the rural economy

The limited hydrocarbon resources, the necessityadbon oxides, sulphur and nitrogen
emission reduction in the atmosphere in order maitlthe greenhouse gas effect which is
responsible for climate changes has led to stramgerns for the use of renewable clean energy
forms.

One of the solutions which have favorable resutisscsts in vegetal resources use,
practically unlimited in order to obtain bio-fueBio-fuels have a special ecologic advantage due
to the fact they produce a quantity of carbon diexiduring their burning, equivalent to that
consumed for the growing of the vegetal mass usedib-fuels production, so they do no
determine the increase of the greenhouse gas @fféoe atmosphere. We must have in view the
carbon dioxide emissions during the bio-fuels padidun process and the raw material used.

By bio-energetic technologies, the bio-mass — @efias the initial material produced by
photosynthesis- is used for heat, power or fuetglgection, which can replace the traditional
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energy sources, based on fossil products (hydropartoals). Directive 30/2003 specifies the
following main categories of bio-fuels:
- bio-ethanol (ethanol produced from bio-mass andedin wastes);
- bio-diesel — a methide-ester obtained from vegatahimal fat, compatible to diesel
quality;
- bio-gas — gas obtained from bio-mass or degradahteof wastes, which can be purified
to reach the gas quality parameters;
- bio-methanol — methanol obtained from bio-mass;
- bio-dimethide —ether - dimethide-ether obtainedrfibio-mass;
- bio —ETBE (ethyl-third-butyl-ether) — ETBE obtainfdm bio-ethanol;
- bio-MTBE (methyl- third-butyl-ether) — fuel obtaidddrom methanol;
- synthetic bio-fuels — synthetic hydrocarbon or migs of these, obtained from bio-mass.

Bio-diesel is used as fuel for internal-combustion enginescompression ignition
engines, for boiler plants, as liquid fuel etcisltperfectly mixable with Diesel oil and could be
used alone or in combination with Diesel oil in gargportion. When is used as it is, bio-diesel is
symbolized B100 and in combination with dieselisisymbolized B 20, B40 etc, the numbers
put next to B representing the ratio between beséli and Diesel oil (i.e. B 20 is a mixture of 20
parts bio-diesel and 80 parts Diesel oil).

Bio-ethanol is a bio-fuel belonging to alcohols category whidn be obtained from
cellulose mass and is used as alternative fuedgark ignition engines. The ethanol can replace
gas/benzene and in a mixture with it can form neel €ategories: E 85 (mixture of 85% ethanol
and 15% gas), E 50 (mixture of equal parts of ethand gas) etc.

As a result of the increasing demand of grain crapd oleaginous plants for human
nourishment, for animals foddering and for bio-fu@roduction, cereals and oil stocks have
decreased very much and their prices have growdingdo a chain increase of the agricultural
products.

2. Bio-ethanol

The raw materials used for bio-ethanol productimmugh fermentation process can be
sorted as follows: carbon-hydrates easy fermentadblieh can be used as they are farina and
other organic materials which have to be transforinefermentable substances first and then be
subjected to fermentation. These materials comen fitree major sources: agricultural crops,
wood secondary products and industrial and agticallresidues.

2.1 Bio-ethanol production from cereals

In the case of cereals used as raw material foethianol production, the manufacturing
process can be briefly presented by the followipgrations: milled cereals are mixed with water
and heated, enzymes are added which transformathmafinto saccharates, which, in their turn,
are transformed in alcohol by yeasts. The alcahekparated by distillation.

During the manufacturing process, important questiof CQ are released into the
atmosphere. Those quantities are added to the giodesulted from coal combustion necessary
for distillation process.
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The CO2 produced during the raw material produci®radded to the COvolume
released during bio-ethanol manufacturing procébe. cereals production using specific crop
technologies determines the releasing into the gpmere of the COresulted from diesel
agricultural machines run, from the organic maltexak-up in soil and from chemical fertilizers
production.

Almost all ethanol consumed in USA is obtained frimmd corn grains, its price being of
0.29 USD/liter. A hectare of corn produces aboui®@kers of ethanol/year.

The retail price of the ethanol obtained in USAi89USD/liter and the gas price is 0.80
USD/liter.

The greenhouse gas emissions are 22% lower fathi@ol obtained from corn than the
gas; with 1 liter of ethanol a smaller distancew@0% is covered than using 1 liter of gas.

2.2 Bio-ethanol production from sugar beet

Sugar beet, crop with a much extended favorabléogmal area in Romania, can be
processed, like sugar cane, for ethanol obtairtta&ying Brazilian experience, where sugar cane
crop produces between 5700 and 7600 | of etharatdhe, with a high transforming efficiency
because the plant contents 20% saccharates inetimg which ferments easily and the residues
are used for heat and energy production.

It is appreciated that the production and consuwnpwof ethanol, from sugar cane,
released 56% less G@to the atmosphere than gas.

Ethanol cost price (obtained from sugar cane) iazBiis of 0.23 USD/liter and the retail
price is 0.77USD/liter, while the gas price is d3QUSD/liter.

2.3 Bio-ethanol production from cellulose raw miter

The secondary agricultural products (corn cob,wsteéc.) or some wastes from wood
industry and even some domestic wastes conterguagtities of cellulose formed from resistant
chains of sugar molecules by which breaking anchéertation bio-fuels can be obtained without
being in competition with agricultural products tiesd for food.

It is considered that the bio-ethanol obtained froetiulose determines the reduction of
CO, volume resulted from the manufacturing processfeord its use with 91% than gas.

An original method for bio-ethanol production fr@acondary agricultural products (corn
cob, straw etc.) has been developed in the Resé&muler for Macro-molecular Materials and
Diaphragms S.A. Bucharest, in the frame of a rebeaontract financed by CNMP in CEEX
Program.

3. Bio-diesel
Bio-carbonate, the most used in the world, knowiiasdiesel name, contents >96, 5%
methyl-esters of the fat acids, being obtainedragd-etherification of triglycerides from vegetal

oils. The raw material, renewable, used for bicsédigroduction is the oil obtained from soy
beans, rape seed, cotton etc.
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In bio-diesel processing it is recommended to ukewdth iodine index less than 120 in
order to obtain a fuel with an adequate greasipacéy, like rape seed oil is and sunflower oll
could be, not yet used in Romania as raw material.

Bio-diesel propertiesand perfor mances

Bio-diesel is like a liquid with a variable coloetween gold yellow and dark brown,
depending on the raw material used, being unmixatitewater.

Bio-diesel is the only diesel fuel which can bedisérectly in existent diesel engines,
without any modifications to these engines. Hawiygilar properties with diesel oil, bio-diesel
can be mixed in any proportion with diesel oil, tesulted mixture being a reliable fuel.

It is to be mentioned that alternative fuels susfidly fulfill the energetic and
environment safety criteria without affecting thpeaation performances. Bio-diesel acts very
similar with poor content in sulphides diesel bibth regarding the engine power and moment of
couple without any changes of the engine or oirtfrastructure.

Pure bio-diesel combustion (B 100) determines 9@¥uction of the non-burning
hydrocarbons, 80% reduction of g@missions and 100%reduction of SO the mixture, a
slow increase of nitrogen oxides comes out. Thal gmrticles emissions, injurious for human
health, are reduced with 30%. Bio-diesel offers g@osmilar with that produced by conventional
diesel oil, having the cetane number higher (4084, 48-49 in Europe) than diesel oil.

Bio-diesel confers a significant better greasingomparison with diesel oil, even in case
of mixtures (B20).

Economic effects. It is considered that bio-diesel industry can havepecial favorable
economic impact due to the following elements:

- increasing the tendency of property formation, asdpcers associations or the land
undertaking by individual investors, in order tonfoagricultural exploitations orientated
to technical plants;

- mechanization of agricultural works and, implicijtigcreasing of work productivity;

- increasing of occupation rate in activities whigngrate plus value in the secondary and
tertiary rural economy sector, in the same timenilie reduction of the occupied people
in subsistent agriculture;

- providing the optimal frame for innovation develogmy in accordance with Lisbon
Strategy objectives;

- increasing authorities income by taxes, as a regulew economic enterprise activities;

- improvement of the trade balance as a result obilhgroducts import reduction;

- greenhouse gas emission reduction.

Studies carried out in USA indicate a specific eonption of fuel of 82 I/ha for crop

obtaining , while a hectare of rape can producelffa at an average production or 1356 | of
fuel/ha at a high production. The rate inlet/ouithethis case is 1:12.5 till 1:16.5

4. Technological recommendations for agricultural sraped as raw material in bio-diesel
production

In vegetal world, a great number of species siardjfferent organs, important quantities

of fat as reserve substances. At some plantsathad in so big quantities (20%-70%) that can be
easily extracted using economic procedures (tablédn
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Vegetal oils are esters of fat acids with glycermwhich molecule 75-79% carbon is
found, 11-13% glycerin and 10-12% oxygen.

Sunflower is on the third place in the world between oleags@lants, which fruits
contain around 50% oil with special feed qualiaesl high degree of preservation, used as food —
directly or processed- and in bio-fuels industry.

The average production obtained in Romania duri8g§512007 varies between 1735
kg/ha (2004) and 627 kg/ha (2007).

The very favorable area for this crop, on deep klkaarth, includes Romanian Plain,
South Dobrogea and Oltenia Plain.,, where the usethef below mentioned hybrids is
recommended. (table no. 2).

Rape beans is one of the most important oleaginous crops takito consideration the
weight it occupies worldwide. The importance of thep is due to the beans which contain 43%-
485 oil and 20%-24% proteins.

In the last decades of the past century, new dorame were created, with a minimum
content of erucic acid, considered to have negaffects on human health, sort called “canola’
with 64% oleic acid content and 21% linoleic acichtent. By processing one tone of raw oil and
100 kg of methanol, 1 tone of bio-diesel and 10@kglycerin are obtained.

The optimal ecological favorability of the cropashieved in the east and west part of the
country, with a rainfall regime of 450-650mm/yean, pervious, deep, with medium texture, rich
in organic matter and calcium, pH 7 soils.

At a price of 300 euro/tone for rape beans, bic@i@rocessing is profitable if the price
of oil barrel overcomes 65 USD.

Soy is one of the most important crop plant with muéipises as vegetable, fodder, oll
source or protein, raw material for modern agradfgmoducts, important compound in crop
rotation, energetic destination crop.

By soy seeds processing the obtained flour is usetbod industry (milk, cheese,
substitutes of meat etc.) oil and for bio-fuelsd ahe remaining products are used for animals
feed.

The crop zoning has on its basis plant specificireqnents regarding the day duration,
the thermal regime and area water sources. The®ps have the optimal favorability in the
plain of the southern part of the country and inbidgea, where the sum of the active
temperatures (>10°C) is of minimum 1600°C, on lamdh underground water gain or on
irrigated lands.

In this area, the following sorts are recommendedbée used: Triumf, Lena, Victoria,
Danubian, Elisir, Valkir, Agat, Atlas, Columna, A8@L RR etc., and half early sorts: Columna,
Stil, Zafir and 1484 RR. In a small measure, laesscan be cultivated like Stil 2250 and S 2254
RR.

During 1995-2007, in Romania, a variable surfacet4800 ha (2001) and 143100 ha
(2005) was cultivated and an average productiof9df kg/ha (2000) — 2452 kg/ha (2004) was
obtained, depending on the technology applied. étdre of soy can produce about 560 | of bio-
diesellyear.
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CONCLUSIONS

Interested in greenhouse gas emissions reductidriraaconomic updating of the rural
area, Romania approached the bio-fuels productiaitemas a basic element of the energy policy
based on renewable resources.

The assimilation of these new type of fuels is dgredually, so till 2010, in European
Union, 5.75% of the fuel at gas stations to befbads. In Romania, 4% of the fuels must be
obtained from biological resources, until 1.07.2009

In accordance with the estimations, till 2010, Rorahave to assure a quantity of
300000t/year of bio-fuels, a reachable indicatding into account the fact Romania has a
vegetal oil production capacity (sunflower, rapey)of about 550000 t/year.

On Romanian market, there are bio-diesel produdeasjng a production capacity
estimated at about 400000 t/year for 2008 and thiar®l suppliers, so there premises to
accomplish the European requirements for 2008s Itoi be mentioned that since 2006, the
Romanian production of bio-diesel was over 320@$on

The existent and potential production of bio-fual&omania is supported by agricultural
resources, especially rape, the harvested quaityg of 180000 tones during 2005-2006, soy,
with a production of 300000 tones in the same per@md sunflower, 1.6 million tones,
gualitative comparable with rape from energy pointiew.

The extended use of bio-fuels creates the prenitsses global sustainable development
by saving the natural non-renewable resources, f@enfjouse gas emission reduction in
comparison with traditional fuels, by economic depenent of the area etc.

In the same time, it should be taken into consiitemahat the vegetal raw material used
nowadays for bio-fuels production, obtained frorakde lands, diminish the raw material volume
for food industry, fact that could affect the peofibod safety, which is already precarious in the
world.

In order to be sustainable, the agriculture havadsure a sufficient volume of food,
gualitative adequate and raw materials for diffeiadustries, including bio-energy, a very well
defined balance being necessary to exist betweedisitribution directions (main and secondary
directions) of agricultural production.
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