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Vegetable Oils for Biodiesel Production 
as Friendly Energetic Alternative: the Case of Mexico 

 
 

D. Alvarez-Barrera1, G. Segovia-Hernández2, A. J. Castro-Montoya1, 
R. Maya-Yescas1, M. C. Chávez-Parga1 

 
 
Abstract – Among the current cited biofuels, biodiesel production using vegetable oils as raw 
materials exhibits technical, social and economic advantages. Some crops exhibit untapped 
potential as source-alternatives for satisfying the increasing energy demand; therefore, it is 
important to study the feasible reaction routes to transform triglycerides, mainly, into biodiesel. 
Mexico has been taken into account as case of study, in order to estimate the potential utility and 
economic impact of vegetable oils in its development. It is noticed that about 90% of the Mexican 
territory exhibits favorable climatic characteristics to crops able to produce vegetable oils useful 
in biodiesel production. Copyright © 2014 Praise Worthy Prize S.r.l. - All rights reserved. 
 
Keywords: Biodiesel, Energy Alternative, Mexico, Vegetable Oils 
 

 

I. Introduction 
I.1. Energy Use and Demand in Mexico 

Since the man appeared on the planet, energy 
consumption was imminent to realize all kind of works 
that would allow surviving and, eventually, comforts for 
a more pleasant life. 

Therefore, over time energy needs have increased and, 
in Mexico, this demand has reached higher levels each 
year and is being covered by the use of petroleum based 
fuels, mainly. 

Unfortunately, the use of oil as energy source in the 
case of Mexico will become very expensive in the future. 
According to the data presented by the Mexico’s 
Ministery of Energy (SENER) (Fig. 1), the proved inland 
oil reserves in January of 2010 amount to a total of 
14,000 million barrels of oil and the current daily 
demand is 3 million barrels. It means that proved oil’s 
lifetime of 12.8 years. Hence, it is necessary to replace 
petroleum fuels by those obtained from renewable 
sources. 

 

 
 

Fig. 1. Mexican reserves of oil (SENER, 2010) 

I.2. Biodiesel 

Biodiesel is now one of the proposed transition 
energies of greater global importance. Biodiesel is a 
synthetic liquid biofuel derived from natural fats such as 
vegetable oils, new or used, by the industrial processes of 
esterification and transesterification. 

Its main contribution is partial or total substitution of 
gasoil (obtained from oil) in heating processes and 
engines.  

In particular, it is very easy to replace diesel by 
biodiesel in internal combustion engines because: 
 No modifications are required by an old diesel engine 

to switch to biodiesel. 
 Biodiesel exhibits higher cetane number than diesel 

(51 versus 42, respectively). Since this is an indicator 
of the engine knock at start-up, an engine that 
switches to biodiesel will start-up softer than 
previously using diesel [1]. 

 Biodiesel exhibit better solvent properties with 
respect to diesel, such as cleaning effect on the engine 
parts. 

 Biodiesel provides better lubricant properties with 
respect to diesel; therefore engine parts will last 
longer. 

 A liter of biodiesel might replace between 0.90 and 
0.95 liters of diesel, in relation to calorific values; 
therefore there is no need to replace the fuel reservoir. 

The first technical tests with biodiesel were held in 
Austria and Germany in1982, but only until 1985 the 
first pilot plant producer of rapeseed methyl-esters was 
built in Silberberg, Austria. 

Some years later, biodiesel production becomes more 
important and larger quantities of raw materials were 
processed. Table I shows the main European biodiesel 
producer countries. 
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TABLE I 
MAIN BIODIESEL PRODUCERS IN EUROPE 

(EUROPEAN BIODIESEL BOARD, 2012) 
Country Production / 109 kg / year 
Germany 4968 

France 2456 
Italy 2310 

Belgium 770 
Austria 535 
Sweden 182 

Czech Republic 437 
Total 11658 

II. Fundamentals of the Biodiesel 
Production Processes 

Fatty esters are currently manufactured by the 
transesterification of triglycerides with light alcohols. 
Triglycerides are found mainly in vegetable oils or 
animal fats, commonly known as lipids. 

The fatty ester is formed simultaneously with glycerol, 
as consequence of the rearrangement of OH groups. The 
complete reaction occurs in three stages, which are 
controlled by chemical equilibrium (Fig. 2). 

 

 
 

Fig. 2. Reaction mechanism for a triglyceride transesterification 
 

Transesterification reactions take place in presence of 
a catalytic medium, acidic or basic, homogeneous or 
heterogeneous. Basic catalysts are preferred because they 
increase reaction rates more than acid ones. Currently, 
the most common catalysis is the homogeneous one, 
which reaches higher rates; nevertheless it requires 
expensive post-processing stages. Consequently, 
Demirbass [2] shows that the solid catalyst-based 
technology should be preferred for continuous operation 
and lower purification costs. 

Early biodiesel production took place, essentially, in 
batch processes. The oil was supplied to a stirred tank 
type reactor in the presence of a large amount of 
methanol and basic catalyst, preferably sodium or 
potassium hydroxide, as demonstrate by Kiss et al. [3].  

In this operating mode, transesterification reaction can 
be considered complete when the conversion exceeds 
98.5%, or when the mixture composition meets the 
required quality specifications for biodiesel. 

The methanol excess was recovered for the next batch. 

The remaining mixture was subjected to separating 
processes to recover the glycerol formed. This can take 
place either by decanting or by centrifugation (Fig. 3); 
however water can adhere and cause phase separation 
[4], which complicates operation and increases costs.  

Some advantages of batch processes are great 
flexibility with respect to feed composition and 
methanol/oil ratio. As disadvantages, the economic 
indicators are not satisfactory due to low productivity 
and high operating costs. 

 

 
 

Fig. 3. Biodiesel’s production using a batch process [2] 
 

Currently, the most used processes for biodiesel 
production are continuous catalytic processes, which are 
able to process feeds with large amounts of free fatty 
acids, and unrefined vegetable oils (Fig. 4). For this 
reason, in continuous processes there are two reactors in 
series, the first one for esterification of free fatty acids 
and the second one for the transesterification of 
triglycerides [5]-[7]. As option, it would be preferably to 
perform both sets of reactions in a reactive distillation 
unit with solid catalyst, as proposed by Fukuda and 
Kondo [8] and Nguyen and Demirel [9], or consider the 
production under supercritical conditions [10], [11]. 

 

 
 

Fig. 4. Biodiesel’s production using a continuous catalytic process [2] 

III. Kinetics and Catalysis                               
for Biodiesel Production 

III.1. Homogeneous Catalysis 

Homogeneous catalysis remains used today because it 
ensures simple and robust technology, as well as high 
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reaction rates; unfortunately also offers important 
economic and environmental disadvantages. For the 
biodiesel production by transesterification both types of 
catalysis, basic and acidic, can be used; being the basic 
one more efficient [12]. The difference between the two 
is explained by reaction mechanisms. 

If acid catalysis is used (Fig. 5), the first step is the 
activation of the triglyceride by protonation of oxygen of 
the CO group, followed by the formation of some 
carbocationic complex. Methanol performs, then, a 
nucleophilic attack by forming a tetrahedral carbon 
complex that looses a proton and, again, breaks down 
into fatty methyl esters and diglycerides. Methanolysis 
procedure is similar for diglycerides and monoglycerides.  

As it can be seen, if there is water, hydrolysis produce 
fatty acids and consequently decrease the yield of fatty 
esters. For this reason the concentration of water in 
triglycerides should be reduced below 0.5% [13], [14]. 

 

 
 

Fig. 5. Transesterification mechanism using acid catalysis 
 
Basic catalysis involves a completely different 

mechanism (Fig. 6). The active specie in this case is the 
alcoxide, called methoxide, which can be produced in 
situ by reaction of methanol and hydroxide releasing 
water; also methoxide can be prepared reacting an 
alcohol and an alkaline metal. In the last case, absence of 
water favors the reaction rate. The first step is a 
nucleophilic attack of methoxide to the carbonyl group to 
lead the formation of a tetrahedral carbanionic complex.  

Then, this transition complex is decomposed into fatty 
esters and diglycerol anion, which reacts with another 
alcohol molecule continuing the catalytic species. 

 

 
 

Fig. 6. Transesterification mechanism using basic catalysis 
 

Following transesterification stages take place 
similarly; the overall reaction process is controlled by 
chemical equilibrium [15]. 

III.2. Heterogeneous Catalysis 

Replacement of homogeneous catalysts by solid 
catalysts has obvious economic and technological 
advantages, mainly because of the easy separation of 
catalyst and products; for this reason, considerable 

researches are done in this area. A first approach lies on 
esterification reactions [16], [17]. Here, acidic solid 
catalysts can be used, such as zeolites, ion exchange 
resins, sulfated metal oxides and carbon fibers sulfates; 
however, catalyst selection is very important. 

The second area of heterogeneous catalysis in the 
manufacture of biodiesel is the transesterification 
reaction. Here the basic catalysts exhibit much more 
activity than acid catalysts, but finding effective catalysts 
is still a big problem. Some solid metal oxides such as 
magnesium and zinc can be used directly; however in 
presence of free fatty acids, they favor production of 
either soaps or glycerate [18]. A variety of synthetic 
catalysts based on oxides of alkaline earth metals (Ca, 
Mg, Zn, Sn) have been studied, but its strength and 
activity are insufficient [19]. 

III.3. Enzymatic Catalysis 

Transesterification reactions can be catalyzed by 
enzymes. The most currently used are the lipases 
obtained from Proteus mirabilis [20], Cladophora 
vagabunda [21] and Chaetomorpha anteninna [22] due 
to its advantages and low temperature operation. After 
pretreatment, reactions take place at atmospheric 
pressure and temperatures between 50° C and 55° C; this 
leads to low power consumption [23]. Methanolysis 
performance depends on several factors such as 
temperature, Ph, type of microorganism that produces the 
enzyme, the use of co-solvents, mainly. 

Biodiesel production by enzymatic processes exhibit 
potential to overcome the problems of basic catalysis, 
because enzymes could be biodegradables, there is not 
saponification during the reaction, and process energy 
consumption is lower due to low temperatures in the 
reactor. Furthermore, there is a reduction on effluents 
amount because glycerol could be easily recovered, and 
the enzymes can be reused too. Nevertheless, low yields 
to methyl esters and long reaction times make enzymatic 
processes not competitive at present [24]. 

III.4. Supercritical, Non-Catalytic Processes 

Esterification in supercritical conditions has been 
studied, initially, to solve the problem of miscibility of 
oils in methanol, which decrease kinetic rates under 
normal conditions. Changing operating conditions seems 
to be no solution, because pressure and temperature 
conditions should be severe and would require special 
equipment [10]. Recent research shows that actual 
performance may be reduced by thermal degradation of 
biodiesel. For this reason, increasing the temperature and 
pressure of the reaction is highly desirable [11]. 

Although supercritical processes do not need to use 
catalysts, they need elevated methanol to oil ratio, higher 
than 42. The cost associated to operating conditions 
could be compensated by other benefits as absence of 
soaps, there is neither necessary to recover catalyst nor to 
eliminate soaps, and the absence of pollutant effluents. 
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Yield to products and reaction times are similar to 
homogeneous alkaline reactions; over 90% in 13 minutes 
at 573.2 K and 10 MPa [25]. In addition, supercritical 
methanolysis offer lower potential environmental impact 
than conventional alkaline processes, due to the 
reduction of soaps by presence of free fatty acids; 
however they require higher energy supply [26]. 

IV. Vegetable Oils for Biodiesel       
Production in Mexico 

As mentioned above, the production of biodiesel can 
be carried out using oils from different raw crops. 

In Mexico there are a number of crops that can be 
used for this purpose, distributed in several states (Fig. 
7); availability (SIAP 2011 [27]) and location of each 
one is discussed below. 

 

 
 

Fig. 7. Distribution of some raw materials for biodiesel production 
in México (SIAP 2011 [27]) 

IV.1. Sunflower 

Sunflower (Helianthus annuus) is an herbaceous plant 
of the Asteraceae family, cultivated as oilseed and 
ornament worldwide. Its common name is related to the 
fact that its inflorescence turns throughout the day 
looking at the sun. The inflorescences grow after a stem 
that can reach several meters in height and has few 
leaves. The petals can be yellow, brown or orange. 

Production of biodiesel from sunflower oil has 
become important in recent years due to the high yields 
observed during transesterification reactions. Lopez et al. 
[28] studied this reaction in basic medium using calcium 
oxide as catalyst; meanwhile Sagiroglu [29] studied it in 
lipase enzymatic medium, obtaining yields higher than 
90%. In addition, Umer et al [30] used the response 
surface methodology to optimize the use of this raw 
material for biodiesel production with methanol to oil 
molar ratios between 3/1 and 9/1, and reaction 
temperatures between 35° C and 65° C. Currently, the 
production of sunflower in Mexico is about 3797 tons / 
year distributed in Baja California Sur (70.65%), Jalisco 
(14.32%), Durango (9.44%), Guanajuato (5.3%) and 
Tamaulipas (0.28%). 

The oil content of this seed is approximately 45 wt%. 
Taking into account the yields obtained from the 
researchers mentioned, México could have the capacity 
to produce 1537 tons of biodiesel each year from 
sunflower, only. 

IV.2. Rape 

Rape (Brassica napus L. and B. rapa oleifera Metzg.) 
belongs to the crucifer family that is cultivated in the 
world, is derived from natural hybridization of the 
cabbage (Brassica oleracea L.) and wild turnip (Brassica 
campestris L.). Although originally this plant was 
considered exclusive for forage use, in the 50s forage 
rape was transformed into oilseed rape in China. During 
70s and 80s their technological characteristics were 
modified in Canada, and the rapeseed oil was renamed as 
Canola (Canadian Oil Low Acid); in short this time crop 
is the second oil seed plant in the world. 

Biodiesel production using rapeseed oil has been 
studied with interes, using benzyl bromide/CaO as 
catalyst. Kinetics of the transesterification reaction has 
been estimated [31], using analytical methods to quantify 
the reaction products, obtaining very good correlation 
between calculated and experimental data; yields to 
biodiesel were above 99% [32]. 

Rapeseed production in Mexico last year was 7544 
tons distributed in Tamaulipas (35.21%), Mexico State 
(28.15%), Zacatecas (9.62%), Durango (8.69%), Hidalgo 
(7.84%), Tlaxcala (7.83%), Puebla (1.46%), Michoacan 
(1.05%) and Guanajuato (0.13%). If this production 
remains constant, the capacity of this country to produce 
biodiesel from rapeseed oil could be 3328 tons each year. 

IV.3. African Palm 

African palm (Elaeis Guineensis) is native from West 
Africa; its oil has been extracted since 5,000 years ago, 
especially in Western Guinea. This palm was introduced 
to America during Columbus's trips, and more recently it 
was introduced to Asia from America. The cultivation in 
Malaysia is of great economic importance, providing as 
much palm oil and its derivatives worldwide. 

In America, the largest producers are Colombia and 
Ecuador. Palm oil is the type of oil with higher volume 
of production, only exceeded by soybean oil. The fruit 
from the palm is slightly red, like bottled unrefined oil. 
Crude palm oil is a rich source of vitamin A and vitamin 
E. 

Due to its high oil content, African palm has been of 
interest for biodiesel production. Some research jobs 
have focused their attention at the transesterification of 
this oil with ethanol [33], and to optimize its use in the 
transesterification reaction using a suface methodology 
approach [34]. 

Methanol has been studied too in basic medium at 
near critical conditions with yields over 95% and 
reaction times of 30 min [35], [36]. Although Ali et al. 
[37] show that homogeneous catalysis is not the only 
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way to produce biodiesel; they considered that is the best 
one. African palm exhibits average oil content of 48 
wt%. The production of this plant in Mexico last year 
was 438172 tons, distributed in Chiapas (78.06%), 
Veracruz (11.36%), Tabasco (9.15%) and Campeche 
(1.43%). Then, with the transformation of this oil to 
biodiesel in this country, Mexico could produce 204014 
tons of biodiesel each year. 

IV.4. Soybean 

Soy (Glycine Max) belongs to legume family 
(Fabaceae) cultivated for its seeds, moderate oil and high 
protein content. Grain and soy products (soy meal and oil 
in particular) are used in human food and livestock. It is 
sold worldwide due to its multiple uses. Together, oil and 
protein content is about 60% dry weight of soybean, 40% 
protein and 20% oil. The rest is composed of 35% 
carbohydrate and about 5% ash. 

Biodiesel production from soybean oil has been 
studied in a reaction with methanol at supercritical 
conditions [38], [39], heterogeneous acidic catalysis [40], 
enzymatic catalysis [41] and basic medium prepared with 
potassium hydroxide as catalyst obtaining conversions 
above 92% [42]. Mexican production of soybean in 2010 
was approximately 120,941 tons distributed in 
Tamaulipas (53.17%), Campeche (15.05%), San Luis 
Potosí (12.34%), Chiapas (11.14%), Veracruz (6.36%), 
Sonora (0.94%), Yucatan (0.68%) and Distrito Federal 
(0.32%). It means that (if this production remains 
constant) this country has the capacity to produce 22,253 
tons of biodiesel from soybean each year. 

IV.5. Rice 

Rice is the seed of Oryza sativa. It is considered a 
staple cereal in many culinary cultures (especially Asian 
food) and some parts of Latin America. This seed is the 
second largest produced cereal in the world, only after 
maize. Because maize is produced for many purposes, 
additionally to human consumption, one can say that rice 
is the most important cereal for human consumption, and 
contributes very effectively to caloric diet. 

Due to its important use in the human consumption, 
biodiesel production from rice oil is not a great idea.  

However, transesterification of rice oil has been 
studied lower than other vegetable oils. This reaction was 
studied and optimized using response surface 
methodology with a basic homogeneous catalyst [43] and 
basic medium with sodium hydroxide [44, 45] obtaining 
yields of 99%. Annual rice production in Mexico is 
216676 tons cultivated mainly by the next states: Nayarit 
(19.61%), Campeche (18.78%), Veracruz (14.85%), 
Michoacan (14.55%), Colima (7.27%), Jalisco (7.09%), 
Morelos (6.61%), Tamaulipas (2.76%), Guerrero 
(1.61%), Sinaloa (0.86%), Chiapas (0.68%), Oaxaca 
(0.47%) and Mexico State (0.26%), and its oil content 
has an average of 19%. Then, Mexico’s annual capacity 
to produce biodiesel from rice bran oil is 40756 tons. 

IV.6. Castor 

Castor can refer to the common name of the plant 
ricinus communis. Ricin is a thick-stemmed shrub, 
woody, hollow, like petioles, nerves and even the own 
leaves on some varieties can take a deep purple color and 
is usually covered with a white powder, similar to the 
wax. 

Transesterification of castor oil for biodiesel 
production seems to be a very good alternative because it 
is not for human consumption. By using basic catalysts, 
yields above 90% at low reaction times have been 
reported [46], [47]. In addition, biodiesel production 
from castor oil seems to be a great economical option 
due to its low production cost [48]. However, its 
availability in Mexico is too low (4 tons/year) produced 
in Michoacan (62.5%) and Jalisco (37.5%). The oil 
content of this seed is about 48%, then, biodiesel 
production from castor, in Mexico, could be 1.8 
tons/year. 

IV.7. Jatropha 

Jatropha is a kind of approximately 175 succulents, 
shrubs and trees (some are deciduous, like Jatropha 
curcas L.), from the Euphorbiaceae family. 

The Jatropha plant can grow in poor land and in 
regions with high or low pluvial precipitation, but the 
best yields are obtained on sandy soils of low or medium 
fertility, not suitable for food crops in the tropics and 
subtropics. 

Jatropha Curcas oil is nowadays one of the best 
options for biodiesel production in Mexico, due to its 
toxic properties that make from this seed an unfit supply 
for human consumption. Transesterification reaction for 
this oil has been studied using different homogeneous 
catalysts [49] and heterogeneous catalysts [50] obtaining 
yields above 96%. Supercritical conditions were proved 
for biodiesel production from this raw material in 
reaction times of 30 min at 300° C and 9.5 MPa 
obtaining yields over 98% [51]. 

Unfortunately, current Jatropha Curcas availability in 
Mexico is very low too (529 tons / year approximately) 
and its oil content is 53%. Then, biodiesel production 
capacity from this seed could be 269 tons/year. 

Table II shows the biodiesel production capacity of 
the mentioned raw materials in tons and its contribution 
to the total availability. 
 

TABLE II 
BIODIESEL’S PRODUCTION CAPACITY OF SOME RAW MATERIALS  

IN MEXICO. (SIAP 2011 [27]) 

Raw Material Biodiesel production 
capacity / tons 

Fractional 
contribution % 

Sunflower 1537.855 0.5650 
Rape 3328.1 1.2228 

African Palm 204013.92 74.9609 
Soybean 22253 8.1764 

Rice 40756.52 14.9752 
Castor 1.8 0.0006 

Jatropha 269 0.0988 
Total 272160.195 100 
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As seen in Table II, the Mexican total capacity of 
biodiesel production from different vegetable oils could 
be more than 272160 tons/year. 

Taking into account a norm average density of 888 
kg/m3, the total production capacity is about 3.0648×108 
liters/year. The current diesel demand is 1.5931×1010 
liters/year [52]. Then, the biodiesel production capacity 
is about 2% of the total demand. Each crop mentioned by 
its agricultural potential in México could exhibit some 
advantages depending on climatic and geographic 
conditions. 

It is important to mention that total cultivated area for 
the development of all cultivable species in México was 
219527.45 km2 in 2011 [27]. From this, the mentioned 
crops occupy an area of 2776.1424 km2. The total 
agricultural area of Mexico is approximately 1,068,000 
km2 (INEGI) and, from these, the arable area is 245,000 
km2. 

Then, the cultivated area represents a 0.26% of the 
total area available for this cause. The current situation of 
mentioned crops in Mexico is shown in Fig. 8. 

 

 
 

Fig. 8. Current situation of agriculture in Mexico. (SIAP 2011 [27]) 
 

Previous data indicate that satisfying the total 
Mexican diesel demand would require an increase in the 
cultivated area of 198,569 km2, it means the 10.33% of 
the total cultivable land surface. 

V. Economics of Biodiesel Production 
One of the most important factors to consider, prior to 

any opinion about biofuels, is their cost of production.  
There are many research works about the economy of 

biodiesel production, based on manufacturing costs, 
using either process simulators like Hysys [53] or self-
developed mathematical models [54]; the main 
conclusion of all of these jobs is that biodiesel cost 
depends on raw materials, plant capacity and kind of 
catalyst [55], [56]. 

At this point, it would be desirable to think about the 
position that can be adopted by Mexico respect to the use 
of biofuels when 10.4% of its total population lives in a 
situation of extreme poverty and the environmental 

conditions require the use of friendly (but more 
expensive) combustion alternatives. 

Two possible scenarios in the case of the pollution at 
this country have been simulated from this year to 2030 
[57] showing that the use of biofuels could has an 
important increase in environmental advantages.  

Unfortunately, it could be achieved at very expensive 
cost that Mexican economy and social conditions do not 
allow to get at these moments [58]. 

Biodiesel production in Mexico depends, mainly, on 
costs of raw materials and production capacity for every 
one of them. The Ministry of Agriculture in México [27] 
has estimated the prices for different vegetable crops 
(Table III). 

 
TABLE III 

VEGETABLE COSTS FOR BIODIESEL PRODUCTION 
IN MEXICO IN 2011 [27] 

Vegetable crop Price [=] USD / ton 
Sunflower 414.72 

Rape 492.30 
African Palm 129.01 

Soybean 483.22 
Rice 289.79 

Castor 161.53 
Jatropha 0 

 
According to the data in Table III, the costs of new 

biodiesel factories in Mexico have been evaluated 
considering a project lifetime of 10 years and an interest 
rate of 5.5%. 

The costs of different raw materials considered in the 
study are shown in Table IV. 
 

TABLE IV 
RAW MATERIAL AND PRODUCTS COSTS 
FOR BIODIESEL PRODUCTION IN MEXICO 

Raw materials and energy Cost [=] USD 
Methanol 277.92 / ton 
Sulfuric acid 102.30 / ton 
Potassium hydroxide 766.92 / ton 
Sodium methylate 639.23 / ton 
Electricity 0.05 / kWhel 
Natural gas (big scale production) 5.76 / MJ 
Diesel (small scale production) 0.42 / l 

Labor [=] USD / year 
Agricultural plants 6230.76 
Industrial plants 9346.15 

Insurance and services 1% of total 
investment 

Revenues by sub products sell [=] USD / ton 
Jatropha biomass 60  
Crude glycerin 125.77 

Transport 0.02 USD / l 
 

Considering the data in Table IV, Fig. 9 shows a 
comparative study of different raw materials for biodiesel 
production in Mexico and their processing costs taking as 
comparison variable the diesel costs before taxes [59]. 

These data show a very clear advantage in the 
economical domain of diesel vs biodiesel. However, the 
environmental advantages presented by the use of 
biofuels are sufficient to support their implementation 
and maintenance. 
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Fig. 9. Biodiesel production cost from some raw materials in Mexico 

VI. Conclusion 
Mexico is a country with high potential to be a self-

energy dealer due to its geographical characteristics. 
Biofuels production in this country would be completely 
possible without affecting the human vegetable’s demand 
with an increase in the economic supports and a good 
planning, administration and supervision of its 
agricultural activities. 

Mexican capacity of biodiesel production is higher 
than its own demand. Then, this country is able to 
produce its own biodiesel cultivating only the 10% of its 
total cultivable area. 

Biodiesel production processes using basic catalytic 
medium exhibits some important advantages comparing 
to those using acidic medium, as consequence of higher 
yields and shorter reaction times.  

Biodiesel production could have positive social 
impact, because massive production could increase the 
job availability, offering economic alternatives to people 
that currently live in poverty. 
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