
Evaluating Agricultural 
Residues as an Energy 
Source

Sergio Blanco-Rosete
Universida Autonoma Metropolitana
Mexico



Outline
Introduction
Facts
Lignin extraction
Results
Conclusions



Relevant Figures



Natural Resources

http://www.sagarpa.gob.mx/sdr/publics/ponenc.htm



Rural Human Resources

http://www.sagarpa.gob.mx/sdr/publics/ponenc.htm



Rural Social Situation

http://www.sagarpa.gob.mx/sdr/publics/ponenc.htm



Gross Domestic Product (GDP) 

Year 2002
Total GDP 1,481,781,250 thousands pesos 
Agriculture and livestock, forestry and 
fisheries 83,311,990 thousands pesos 

% share of total GDP 5.7

Source: INEGI
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Facts
Shortage on food supply
The rural and agricultural development 
policies do not have capacity to balance the 
unfavorable macroeconomic context
It is necessary to find alternative activities or 
processes to re-activate the agricultural 
sector
Energy crops has been suggested as an 
alternative
Bio fuels are being studied



Sustainable Development

Sustainable development is 
"development that meets the needs of 
the present without compromising the 
ability of future generations to meet 
their own needs..."

Brundtland, Our Common Future, 1987



Agricultural Residues

Cattle feed 
Enrichment nutrient process
Fine chemical production through 
bioprocesses 
Environmental impact of being left 
unattended 



Research interest

Evaluating energy content in cane 
bagasse and maize stover
Lignin content 
Integrate potential energy production to 
existing processes (sugar cane and 
pulp and paper) 



Lignin extraction

Extraction time

Particle size

Solvent ratio



Methodology

Soxhlet extraction
Reflection index 
Particle size 0.42-0.84mm and 
1.0-3.36mm
Toluene-Ethanol ratio 1:1 and 1:2
Lignin precipitation 



Results
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Results
Comportamiento General para la Extracción de Compuestos Solubles 
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Results
Material Particle size

(mm)
Feed
(g)

Reflection 
Index

Time 
(h)

Cane bagasse 0.42 – 0.841 20 1.498 2

Maize Stover 0.42 – 0.841 20 1.480 2

Cane bagasse 1.0 – 3.36 20 1.480 3.5

Maize Stover 1.0 – 3.36 20 1.474 3.5



Results
LIGNINA KRAFT COMERCIAL Y LIGNINA EXPERIMENTAL PARA ELbAGAZO DE CAÑA 
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Conclusions

Maximum extraction time 2.5 hours

Best solvent ratio Tolune-Ethanol 2:1

Further testing in order to determine 
difussional effects


