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Livestock residues



Biorefinerías a partir de productos y residuos agrícolas

Dedicated crops
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ÅBiomass has the highest potential for renewable energy 

in the country (2,635 to 3,771PJ/year) (Aleman-Nava et 

al., 2014.)

Å78% of the potential coming from forestry plantations 

such as Eucalyptus, agroindustrial waste and crop 

residues

Å20.1% from dedicated crops (sugarcane, Jatropha and 

palm oil) 

Å2% from biogas derived from organic fraction of MSW 

and manure

Alemán-Nava GS, Casiano-Flores VH, Cárdenas-Chávez DL, et al. Renewable energy research progress in Mexico: 

A review. Renew Sustain Energy Rev. 2014;32:140-153

Estimated potentials
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Å75.73 million tons of residues dry matter are generated 

from 20 crops (Valdez-Vazques et al., 2010)

Å79.4% coming from crop residues (corn, sorghum and 

wheat straws, sugarcane tops/leaves) 

Åthe rest from agroindustrial residues (sugarcane 

bagasse, corncobs, maguey bagasse and coffee pulp)

Mexican studies

Valdez-Vazquez I, Acevedo-Benítez JA, Hernández-Santiago C. Distribution and potential of bioenergy resources from

agricultural activities in Mexico. Renew Sustain Energy Rev. 2010;14(7):2147-2153. doi:10.1016/j.rser.2010.03.034.



Biorefinerías a partir de productos y residuos agrícolas

Waste being burnt or improperly disposed can be used as a 

source of fuels and other value-added products in a 

biorefinery.
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A facility that integrates biomass conversion processes and 

equipment to produce fuels, power, heat, and value-added 

chemicals from biomass. The concept is analogous to 

today's petroleum refinery, which produce multiple fuels 

and products from petroleum. NREL

What is a biorefinery?
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What is a biorefinery?

Sadhukhan, Jhuma; Ng, Kok Siew; Martinez-Hernandez, Elias. Biorefineries and 
Chemical Processes: Design, Integration and Sustainability Analysis. Wiley, 

2014. 
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Planned ethanol biorefineries in Mexico

Company Location
Maximum supply

(L/year)

Alcoholera de Zapopan Perote 111,773

Destiladora del

Papaloapan/ Fabricación

de Alimentos Tenerife

(Grupo Báltico)

Veracruz 373,052

Soluciones en Ingeniería

Naval, Marina y Terrestre
Xalapa 201,820

Bioenergéticos

Mexicanos / Productores

de Bioenergéticos

Mexicanos (Biomex)

Cd. Mante 55,646

San Luis 493,831

Cd. Valles 181,633
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Ethanol yields from Mexican residues

Common Name

Bioethanol yield 

in % wet basis

Bioethanol yield 

in % dry basis

Bioethanol yield 

Imperial 

gallon/tonne

Sawdust Apapaxco 33.3 44.3 92.9

Sawdust Chichicaxtla 32.5 43.1 90.6

Sawdust El Brillante 33.9 44.9 94.5

Sawdust INAFO 35.4 47.0 98.6

Sawdust Ixtlán 34.1 45.3 95.0

Sawdust La Victoria 33.5 44.6 93.4

Cooperi pine wood 34.6 46.0 96.3

Duranguensis pine wood 34.7 46.2 96.8

Teocote pine wood 34.0 45.3 94.8

Sawmill slabs Apapaxco 34.2 45.4 95.2

Sawmill slabs Chichicaxtla 32.7 43.6 91.2

Sawmill slabs El Brillante 34.2 45.3 95.2

Sawmill slabs INAFO 34.9 46.4 97.3

Sawmill slabs Ixtlán 35.1 46.7 97.9

Sawmill slabs La Victoria 34.2 45.3 95.3

Alder wood 37.0 49.2 103.2

Balsa wood 38.0 50.5 106.0

Ceiba wood 37.7 49.4 105.0

Rubberwood 43.5 57.6 121.1

Agave bagasse 41.1 49.6 114.5

Sugarcane bagasse 45.5 59.1 126.7

Apple bagasse 31.7 40.9 88.4

Rice husks 37.1 40.3 103.4

Barley husks 38.4 46.6 107.0

Wheat straw 44.7 55.5 124.4

Sandbur grass 41.7 49.7 116.2

Itchgrass 39.2 44.4 109.2

Guinea grass 40.9 47.1 113.8

Elephant grass 43.0 50.9 119.9

Coffee pulp 26.8 34.5 74.6

Corn stover 44.1 54.8 122.9

Sweet sorghum stalks 42.3 52.1 117.9

Forestry residues: 90-98 gal/ton

Wood: 96-121 gal/ton

Agroindustrial residues: 75-127 gal/ton

Crop residues: 103-124 gal/ton

Grasses 110-120 gal/ton

Sadhukhan J, Martinez-Hernandez E, Amezcua Allieri MA, 

Aburto Anell JA., Honorato S. JA. Techno-Economic and 

Environmental Footprint Analyses of Biochemical

Conversion of Lignocelluloses in Mexico to Ethanol. 

Manuscript submitted.
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Å338 PJ and 84 PJ of bioethanol can be produced 

sustainably from sugarcane and sorghum grain (Garcia 

et al., 2015)

Åbiomass and ethanol yields from sweet and forage 

sorghums in Northeast Mexico (Davila-Gomez et al., 

2011)

ÅGHG emissions of sugarcane bioethanol in Mexico 

estimated as 57.52 kgCO2-eq/GJ, and more than 500 

thousand direct jobs (Garcia et al., 2012)

Other bioethanol studies

García CA, Riegelhaupt E, Ghilardi A, et al. Sustainable bioenergy options for Mexico: GHG mitigation and costs. 

Renew Sustain Energy Rev. 2015;43:545-552. doi:10.1016/j.rser.2014.11.062.

Davila-Gomez FJ, Chuck-Hernandez C, Perez-Carrillo E, Rooney WL, Serna-Saldivar SO. Evaluation of bioethanol

production from five different varieties of sweet and forage sorghums (Sorghum bicolor (L) Moench). Ind Crops Prod. 

2011;33(3):611-616. 

García CA, Manzini F. Environmental and economic feasibility of sugarcane ethanol for the Mexican transport sector. 

Sol Energy. 2012;86(4):1063-1069. doi:10.1016/j.solener.2011.09.015.
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Conversion of bagasse to Levulinicacid

Ethanol: 0.3 ï0.5 US$/kg  VS Levulinic acid 5 ï8 US$/kg

Levulinic acid is a platform chemical with many markets, from fuel additivies

to agrochemicals, pharmaceuticals and polimer applications

Sadhukhan, E Martinez H, K S Ng, J A Honorato. Sustainable Use of 

Residues in Mexico in a Biorefinery Setting. Under preparation.
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Challenges and opportunities ï

Feedstock Information

ÅDetail availability and characterisation of feedstocks 

and their logistics and pricing

ÅLow-cost equipment for analysis to characterise waste

ÅUse machine-learning for predicting amounts and 

characterisation from known samples and data
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Challenges and opportunities ï

Process technology

ÅScale of economy and capital cost

ÅDevelop novel efficient biochemical and 

thermochemical technologies

ÅEnergy and water efficient through process integration

ÅFlexibility to changes in feedstock composition

ÅMaximise resource recovery from every fraction
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Challenge and opportunities ïProduct

ÅMeet quality and fuel specifications, technical and 

environmental

ÅDrop-in fuel or minimum/cheap modification cost of 

infrastructure and vehicle technology
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Challenge and opportunities ïSupply chain

ÅEfficient collection, transport and sorting

ÅDecentralised preprocesing ïcentralised large scale 

processing

Fuels

Fischer-

Tropsch

Fuels

Alcohols

Hydrogen

etc.

Intermediate 

platform

Hydrolysate, 

Syngas, Biogas, 

Bio-oil, etc.
Sadhukhan, Jhuma; Ng, Kok Siew; Martinez-Hernandez, Elias. Biorefineries and 
Chemical Processes: Design, Integration and Sustainability Analysis. Wiley, 2014. 



Biorefinerías a partir de productos y residuos agrícolas

Challenge and opportunities ïPolicy

ÅPolicy that favours adoption of 2nd generation biofuels

ÅPolicy that encourages local production of feedstock 

and products through biorefineries

ÅPolicies that consider sustainability aspects according 

to local contexts
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Biomass and biorefineries have great potential and good

for reducing GHG emissions é 

but what about the interactions with other resources such

as water and food?
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By 2030:
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Global overview of the nexus

Machell et al. (2015) Environ. Sci.: Water Res. 1, 15ï16

8%



Biorefinerías a partir de productos y residuos agrícolas

The food-energy-water nexus

ñA nexus approach 
can enhance

water, energy and food security 

by increasing efficiency, reducing 

trade-offs, building synergies

and improving governance across 

sectors.ò


