
Biogas Production from Kitchen (Food) Waste 

 

Method: Biomethane Potential Test 

 

Aim and Significance: 

In this project, pupils will design and conduct an experiment with data evaluation to 

comparatively evaluate the influence of waste amount on biogas production. For this purpose, 

they will use their own food waste generated at their houses. They can set-up a small 

bioreactor to produce biogas. 

 

Background:  

Anaerobic decomposition of complex organic matter involves a series of different biochemical 

processes with four major steps (Fig1): 

 

 Hydrolysis: Hydrolytic bacteria 

breakdown large polymers (organic 

matter) into simple monomers 

Polymers Monomers 

 

 Acidogenesis:  

o Primary Fermentation: Fermentative 

microorganisms converted simple 

monomers into acetate, other volatile 

fatty acids (VFAs), H2 and CO2 

monomers acetate, other VFAs, H2, 

CO2 

o Secondary Fermentation (Syntrophy): 

Some fermentative microorganisms and 

syntrophs further ferment the products of 

primary fermentation (alcohols, VFAs, 

etc.) and produce more acetate, H2, CO2 

VFAs, Alcohols acetate, H2, CO2 

 

 Acetogenesis: Acetogens mostly 

convert H2+CO2 into acetate. They might 

convert simple sugars and some 

monomers into acetate too (if those are 

still present).  

H2+CO2    CH3COO-. 

Simple organics   CH3COO- 

 

 Methanogenesis: Methanogens mostly convert H2+CO2 into methane (CH4) and some of 

them convert acetate to CH4+CO2. 

H2 + CO2    CH4  

CH3COO- + H+   CH4 + CO2 
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Fig. 1 Overview of Anoxic Decomposition 
(REF: Brock12e, Chpt24) 



Biomethane Potential Test 

BMP test is used to determine efficiency of anaerobic systems. The amount of produced CO2 

and/or CH4 under defined conditions is calculated according to the ideal gas law:  

 

∆P*V = n*R*T 

 

 

P= absolute pressure of the gas, bar   *∆P = (P2- P1) 

V= active volume of the reactors, L 

n= moles of produced gas, mol  

R= Boltzmann's constant, 8.31x10-2 L. bar/ oK. mol 

T= absolute temperature (oC+273), ºK 

 

Specific methane production rate is calculated by using the biomass of the anaerobic sludge 

and the incubation time for CO2+CH4 production.  

P2=final gas pressure, bar 
P1=initial gas pressure, bar 


