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Abstract 

This discussion explores the possibility of having a measure of the biodegradable organic 

carbon content in solid wastes. Today, indirect measures for the determination of biodegradable 

organic matter are being used and most of them are based on respiration indices (oxygen consumption 

or carbon dioxide production) or chemical parameters (volatile solids or total organic carbon). The 

results obtained for the cumulative carbon dioxide production in composting experiments can be 

expressed as “aerobic biodegradable carbon” for the wastes studied. The calculation of a useful 

biodegradable C/N ratio can be also obtained from the aerobic biodegradable carbon content. The 

comparison with some results obtained in the measure of “anaerobic biodegradable carbon” is also 

presented. 

 

Discussion 

The recent work by Komilis on the kinetics analysis of solid waste composting present some 

results that can be of interest for the composting research community. In the paper, different solid 

wastes are composted and the total cumulative production of carbon dioxide is determined. Since the 

experiment is considered finished when the CO2 production is not significant (except for grass, which 

is not considered in this discussion), this means that biodegradable organic matter is exhausted and 

that the carbon released in form of carbon dioxide is representative of the biodegradable organic 

carbon content in the original waste. Table 4 shows the calculation of this content referred to the initial 

content of total organic carbon from data of Komilis. To our knowledge, this is the first reference to an 

approximation of a direct determination of the biodegradable organic carbon in a solid waste, since 

indirect measures or chemical parameters are currently used. 

Some interesting aspects can be analyzed in Table 4. Initial organic carbon (as it is chemically 

measured) does not present significant differences for the organic wastes studied. However, 

biodegradable organic carbon is very different from waste to waste, as it is usually observed in the 

composting experiments of these wastes. This measure permits to classify wastes in a 

biodegradability/compostabilty scale, being food wastes, as expected, the most 

biodegradable/compostable waste. Other wastes with a high content of lignin (such as branches) 
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present a low biodegradability. On the other hand, if biodegradable carbon is known, the 

biodegradable C/N ratio can be estimated assuming that most of the nitrogen is biodegradable, since 

nitrogen is mainly found in solid wastes in form of protein. The biodegradable (real) C/N ratios are 

also presented in Table 4. As expected, the values are lower than the total C/N, which is based on a 

total C determination. The biodegradable C/N ratio can be then very useful as a basis for the 

formulation of balanced mixtures of wastes in co-composting experiments with the objective of 

minimizing ammonia emissions and the maximum nitrogen preservation in the final compost. 

Finally, it must be pointed that the biodegradable organic carbon obtained in controlled 

composting experiments should be considered as “aerobic biodegradable organic carbon”. Our 

research group has some experience in the determination of cumulative biogas production in solid 

wastes under anaerobic conditions. As biogas produced is determined in these experiments and the 

percentages of methane and carbon dioxide in biogas are know, the final cumulative production of C-

Biogas can be calculated and can be considered as a measure of “anaerobic biodegradable organic 

carbon”. This is of special interest since it can permit the comparison with aerobic biodegradable 

organic carbon. The estimation of anaerobic biodegradable organic carbon with Spanish food wastes 

results in a 45% of C-biogas produced/initial carbon. Apart from the inherent utility of this value in the 

industrial anaerobic digestion of this waste, the comparison with the values reported by Komilis (74% 

of C-CO2 released/initial carbon) demonstrates that the amount of organic carbon to be aerobically 

degraded is significantly higher than the anaerobic biodegradable fraction. 

In conclusion, the determination of biodegradable organic carbon (both aerobic and anaerobic) 

can be very useful for the biological organic waste treatment, especially in the balance of carbon and 

nitrogen in the composting process, and the design of optimized operations. 
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Table 4: Biodegradable organic carbon in the wastes studied. 

 

Waste 
Initial total 

organic carbon * 
(g C/dry kg) 

Time 
(day) 

C-CO2 
released 

(g C-CO2/dry kg) 

Ratio C-CO2 
released/initial carbon 

(%) 

 

C/N 

total 

 

C/N  

real 

Paper 434 198 153 35 124 43 

Yard 362 69 222 61 19 12 

Food 492 91 364 74 8 6 

Leaves 301 71 83 28 22 6 

Branches 423 54 88 20 32 6 

 

* Considering carbon from seed 

 




