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BIOMASS AVAILABILITY IN THE U.S.

Potential to produce 732 Billion Kwh
(Appx. 20% of U.S. Power Consumption)



Biomass Conversion Pathways



Chemical/Biochemical Conversion Routes

ÅFats/Oils/Grease

ÅTransesterification of fatty acids in the 
presence of Catalyst/Alcohol

ÅFatty Acid Esters (Biodiesel)/Glycerol

Transesterification

ÅComplex Organic Matter

ÅAbsence of Oxygen, Microbes

ÅHydrolysis/Acido-
Acetogenesis/Methanogenesis

ÅProducts: Biogas (CH4 & CO2)

Anaerobic 
Digestion

ÅLignocellulosic/Complex Matter

ÅEnzymatic Hydrolysis/Biological 
Conversion/Chemical Conversion of sugars

ÅProducts: Ethanol/Fuels

Fermentation



Characteristics of Thermal Conversion 

Routes

ÅOxidizing Medium: Air 

ÅExcess than Stoichiometric

ÅProducts: Heat and CO2

Combustion

ÅOxidizing Medium: Air/Oxygen 

ÅEquivalence Ratio: 0.3

ÅProducts: Syngas and Heat (CO, H2), 
CO2

Gasification

ÅOxidizing Medium: None

ÅInert Environment

ÅProducts: Bio-oil, Biochar, Torrefied
Biomass

Pyrolysis



Chemicals and Fuels 
(Gasification/Pyrolysis/Biochemical)

*Recent advances in optimal design of thermochemical conversion of biomass to chemicals and liquid fuels, 2105



Power Generation Technologies



Biomass Gasification 

Syngas HHV (Btu/scf): 80 - 300

Natural Gas (Btu/scf): 950 - 1000  

Gasifier Rxn

Zones

ÅDrying

ÅPyrolysis

ÅOxidation 

ÅReduction



70 lb/hr Biomass Downdraft Entrained Flow Gasifier 

(Utah)

1 tpd Downdraft Wood Chip Gasifier 

(Mississippi)

5 MWt Woodchip Bubbling Fluidized Bed Gasifier 

(Vermont)

Gasifier Type (Selection):

Å Acceptable feedstock type and size

Å Moisture Sensitivity

Å Capacity/Scale (Kw-Mw)

Å Syngas Quality and Composition

Å End Use

Å Carbon Conversion and Efficiency


