











as COz. The difference between losses and removal was esPeciaII at the higher aeration
rates which could traduce an increase of the emissions of volatile organic compounds
(VOC). In a previous work (de Guardia et al., 2008 a), losses of COD in leachates and
in condensates were negligible; these were not quantified here. At low aeration rates, O,
consumption was found to be higher than the COD removed from the material (Table 4).
In contrast, at the three highest aeration rates, O, consumption accounted for only 60.6
to 73.1% of COD removed. The representation of O, consumption and CO. production as
function of carbon removed (Fig. 4) shows that both fell as the aeration rate increased.
This fall suggests that at high aeration rates carbon metabolites were emitted with a lower
oxidation level than at low aeration rates meaning higher emissions of VOC.

Table 3: Carbon mass balance

Aeration Cremoved | Cemitted | C emitted Cin Cin Loss
rate from material | as CO: as CHa leach condensate | accounted for
L/h/kgDMo KgC %
3.5 6.6325 5.9673 0.0099 0.0029 0.0225 90.5
4.8 7.1533 6.1127 0.0094 0.0009 0.0182 85.9
9.3 7.1722 5.7523 0.0126 0.0009 0.0215 80.7
23.5 5.0932 3.6978 0.0107 0.0000 0.0130 73.1
29.1 5.3747 3.5252 0.0109 0.0035 0.0064 66.0
44.8 4.0504 2.4404 0.0093 0.0000 0.0038 60.6
Table 4: COD mass balance
Aeration rate COD removed from material | Total O2 Consumed | Loss accounted for
L/h/kg DMo Kg Oz %
3.5 13.8943 17.6477 127.0
4.8 15.3788 18.4999 120.3
9.3 16.6985 17.8759 107.1
235 16.3006 11.9489 73.3
29.1 15.6331 10.9406 61.8
448 11.6423 7.1922 70.0

Fig. 4: Oz consumption and CO2 production per mole of carbon removed
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Nitrogen dynamic

Removal rates of Kjeldahl nitrogen were between 3 and 10% of the original amounts in
the fresh SPS (Fig. 5a). Noting these low removal rates, at high air flows, the higher N-NK
concentrations in SPS composts were mainly the result of drying. Changes in the organic
nitrogen were between -7.5 and 6% meaning that biodegradation of SPS was responsible
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for a low release of or?anic nitrogen. The slight accumulation of organic nitrogen at low
aeration rate may result from error analysis and should be interpreted carefully.

Ammonia emissions were calculated by adding NH4*/NH; contained in condensates and
NHs trapped in acid solutions. As observed bK de Guardia et al. (2008 b), the peak of
emission was greater and occurred sooner when the aeration rate was high. However,
the increase of NHs emissions was observed only from 3.5 to 23.5 L/h/kg DM, (Fig.
5b). At the two highest aeration rates, the slowdown of biodegradation and the low
temperatures were responsible for lower emissions. NoO emissions increased when the
aeration rate applied was increased (Fig. 5b). From 3.5 to 44.8 L/h/kg DMO, NHs and
N2O emissions were comprised respectively between 0.73 and 2.05 g N/kg DM, and
0.30 and 0.34 g N/kg DM.

Fig. 5a, 5b: N-NK and organic nitrogen removal rates and, NH; and N,O emissions
as function of aeration rate
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Nitrogen losses in leachates accounted for less than 1.2% of nitrogen removed from
material (Table 5). At low aeration rates N.O emissions were not quantified. At high
aeration rates, these accounted for 13.3 to 19.6% of nitrogen removed. The difference
between nitrogen removed from substrate and nitrogen losses as NHs and N>O emissions
were the highest, 52 to 60%, at the three lowest aeration rates. At high aeration rates,
losses accounted for 74.7 to 100% of nitrogen removed. In literature, unexplained losses
of nitrogen are interpreted as corresponding to conversion of NH,"/NH; to N, through
nitrification and denitrification. As postulated by de Guardia et al. (2008 b), the lower
aeration rates correspond with longer retention of ammonia in the composting material
which favours nitrification.

Table 5: Nitrogen mass balance (nd: not determined)

Aeration N removed Nin Nin N emitted | N emitted Loss
rate from material leach  |condensates| as NHs as N20 accounted for
L/h/kgDMo gN %

3.5 83.9 1.0 29.5 9.2 nd 47.3

48 86.4 0.4 23.3 11.2 nd 40.5

9.3 122.6 0.2 30.7 28.7 nd 485
23.5 76.6 0.0 19.6 63.2 12.0 123.7
29.1 102.1 0.0 6.6 56.1 13.6 74.7
448 74.7 0.8 10.3 447 14.6 94.3
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Conclusion

These results showed that applying high aeration rates resulted with higher dry matter and total
nitrogen in composts products as required by organic fertilizers standards. However, high aeration
rates were also responsible for lower composting temperature leading to lower levels of stabilisation
and hygienisation. Moreover, emissions of ammonia, nitrous oxide and volatile organic compounds
were higher at high aeration rates. A compromise strategy might be to apply a low aeration rate
initially for a few days to achieve hygienisation and biodegradation and favour nitrification. Then the
aeration rate could be increased to pursue material drying and concentration.
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