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Introduction   
Composting is often defined as the aerobic degradation of organic material through microbial growth and 
activity, which allows for the recycling of the compost as a stabilized soil amendment. Models simulating the 
process of composting are based on the rate of oxygen consumption which in turn, provides an estimation of the 
microbial activity and the amount of organic matter degraded [1]. In this modelling approach, the organic matter 
fractions are identified as readily degradable soluble fraction, the second fraction requiring hydrolysis and a third 
inert fraction. Rather, the degradation extent of the Van Soest fractions would provide a better evaluation of the 
impact of the composting process on the soil structuring capability of the treated organic waste. Using four 
different organic wastes, the objective of the present project is therefore to monitor the rate of the Van Soest 
fractions during respirometric tests, and to link these rates to oxygen consumption.  
  

Material and Methods 
Four organic wastes were studied: cattle manure, cattle manure anaerobic digestate, biowastes and biowastes 
anaerobic digestat. A sample of each waste was placed in a respirometric cell maintained at 40 °C and aerated 
continuously as described in Tremier et al. (2005) [1]. Oxygen consumption and carbon dioxide emission were 
monitored for 4 to 8 weeks. Besides oxygen consumption and carbon dioxide production, the biochemical 
composition of all four organic wastes was monitored using the Van Soest method [3] quantifying the soluble, 
hemicellulose, cellulose and lignin + cutine equivalent fractions. Total organic carbon and N were also 
determined. The data was used to link oxygen consumption rate to Van Soest fraction degradation during 
composting and will permit to modify existing composting models to include Van Soest fraction degradation.  
  

Preliminary results and perspectives 
Respiration curves show important heterogeneities between the different organic wastes, underlying the 
influence of anaerobic digestion and of the biochemical composition. Generally, oxygen consumption rate and 
total oxygen consumption were about 30 % lower for anaerobically treated wastes. Experiments are in progress 
and soluble fraction extracted by hot water is expected to govern the early microbial activity whereas the 
hemicellulose and cellulose equivalent-fractions are expected to govern the subsequent microbial activity. The 
data will validate the model developed by Zhang et al. (2012) [2] using new substrates, with a more accurate 
characterization of CO2 emissions and organic matter composition. Finally, coefficients simulating the substrate 
biochemical characteristic evolution will be integrated into a composting model based on mass and thermal 
transfers. Then, this modified composting model will be coupled to a soil structural stability model to predict the 
impact of composting extent on the soil structural capacity of the treated organic waste. Thus, the process of 
composting will be linked to the agronomic valorization of the final product and its behavior in soils. 
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