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Text

Introduction

Biological processes such as composting, bio-stabilization, and bio-drying are used
in solid waste management in order to convert waste matter into agriculturally useful
products, into safe refuse for disposal in landfills and into refuse-derived fuel. Irre-
spective of the process, all these methods achieve high levels of biological stability by
proceeding from an aerobic process to one of degrading degradable organic matter.

Biological stability determines the extent to which readily biodegradable organic mat-
ter has decomposed (Lasaridi and Stentiford, 1996). It identifies the actual point
reached in the decomposition process and represents a gradation on a recognized scale
of values, which thus enable comparison of the process of decomposition (Lasaridi and
Stentiford, 1996).

Literatures agree with the fact (Inbar et al., 1990; Barberis and Nappi, 1996; Chen et
al., 1996; Itävaara et al., 2002) that no technique or method can be successfully used
alone for the evaluation of biological stability. This because one parameter is not able
to describe a complex matrix such as compost. On the other hand the integrated use of
different parameters, i.e. biological, physical and chemical parameters, surely gives a
more complete picture of what compost is (Mondini et al., 2003).

The aim of this work was the characterization of the degree of decomposition of the
organic matter, i.e. biological stability, of 15 composts by an integrated chemical,



physical and biological approach.

Core

Fifteen composts of different origin were submitted, in three labs (A, B and C), to a
series of chemical, biological and physical analysis in order to evaluate the degree of
evolution of the organic matter of composts (biological stability):

Lab. A, followed a chemical approach by determining the humification parameters
(HI, DH, HR and NH) after the extraction of humified fractions from composts by
using 0.1 NaOH + 0.1Mol L−1 Na4P2O7 and chromatographic fractionation of no-
humified fractions (NH) (Sequi et al., 1986; Ciavatta et al., 1990).

Lab. B, followed a biological approach, i.e. a respirometric analysis. This analysis
allows describing the decomposition degree of the organic matter of compost by mea-
suring the oxygen uptake rate (mg O2 kg−1 OM h−1), determined under standardized
conditions (DRI) (Adani et al., 2004).

Lab. C used a physical approach consisting in the determination of thermal char-
acteristics of compost. In this case the use of thermogravimetry and DSC analyses
estimated thermal characteristics of composts directly related to OM composition
(Dell’Abate et al., 1998, 2000).

All analyses were performed in triplicate. Results were subjected to statistical analysis
by ANOVA; sample means were compared by Student-Neumann-Keuls test (Snedecor
and Cochran, 1980). A multivariate analysis with the use of Pearson coefficients was
used to determined possible correlation between results (SPSS statistical package ver-
sion 11.5).

Humification parameters (HI, DH, HR) were not able to describe the degree of the OM
decomposition because of limits in analytical resolution. Nevertheless, no-humified
materials (NH), represented by organic molecules such as proteins and sugars (Lowe,
1975) well correlated with both DRI and labile OM fraction determined by thermo
analysis (0.79 p<0.01 and 0.63 p<0.05, respectively). As both DRI and labile fraction
are function of the content of easily degradable OM, results obtained do not surprise.

Nevertheless, the fact that three completely different approaches gave similar results
indicates that all methods suggested are able to measure the OM decomposition rate.

Conclusion

In conclusion, no-humified fraction (NH) determined by chemical approach and the
more labile organic fraction determined by thermal analysis, are able to describe the
biological stability of the organic matter simulating biological processes assessed by



respirometric analysis.

Further trials will be performed in order to enlarge the statistical base of knowledge,
to verify the observed relationships on a larger scale of samples and possibly to de-
velop an new index for compost stability, more sensitive respect the past and valuable
through an integrated chemical, biological and thermal approach.
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