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Characterizing the chemical composition of compost organic matter (OM) may help
to understand short- and long-term effects of compost spreading on soils. Pyrolysis
coupled to gas chromatography (GC) and mass spectrometry (MS) is a powerful tool
to characterize compost OM. However, due to the complexity of compost pyrolysates,
the chromatographic conditions used to separate pyrolysis products must be cautiously
chosen to avoid preferential detection of certain classes of organic compounds against
others.

In this study we combined the complementary information gained on two chromato-
graphic columns (a non-polar and a polar one) to evaluate changes of compost OM be-
tween three and six months of composting. Green waste, sewage sludge, biowaste and
municipal solid waste composts collected on industrial composting plants in France
were studied.

The compost pyrolysates obtained on the non-polar column were dominated by alka-
nes and alkenes ranging from C10 to C33. Since the most recalcitrant constituents of
soil OM are known to mainly contain aliphatic structures, characterizing the aliphatic
part of compost OM and its changes upon composting may be useful to evaluate
the potential of compost use for long-term carbon storage in soils. Large differences



were observed, regarding alkane and alkene distribution, according to the composted
wastes. No substantial changes of alkane and alkene distributions were observed be-
tween three and six months of composting of green wastes. By contrast, the longer
chain alkanes possibly originating from plant waxes were decreased upon composting
of sewage sludge (co-composted with green wastes) and municipal solid wastes where
green wastes represented 17% of the initial composted wastes.

Compost OM stability is mainly related to the presence of biodegradable compounds,
such as proteins, polysaccharides and lipids which pyrolysis products were better
separated on the polar column. The distribution of polysaccharide-derived and N-
containing products in green waste and biowaste compost pyrolysates did not change
significantly between three and six months of composting, confirming that these com-
posts were stabilized after three months as shown by their low biodegradability in
soils.

In the pyrograms of the sewage sludge and municipal solid waste composts after three
months of composting, ubiquitous fatty acids from C14 to C18 were observed with the
polar column. After six months of composting, these acids were largely decreased.
A special attention must be paid to these compounds because lipids are hydrophobic
constituents known to promote the resistance of soil aggregates against water hence to
have a positive effect on soil physical stability when the compost is spread on soils.

Combining the pyrolysis information obtained with non-polar and polar chromato-
graphic columns appeared essential in this study to accurately describe compost OM,
and evaluate some compost properties which should be interesting for the management
of composting process and compost use in agriculture.


