





The highest temperature (74 °C) was recorded four days after composting was initiated in
the pile with 33% (v/v) of gorse, whereas the maximum daily temperature found in the pile
with SF alone was 65 °C. These temperatures are able to guarantee a satisfying compost
hygienization, according to Tchobanoglous et al. (1993).

Composting proceeded in piles far above the moisture content @/ICR of 60% suggested
as the maximum for composting (Tchobanoglous et al., 1993). MC of SF decreased from
75% to 52% during the composting period whereas MC for piles with maximum rates of
straw or gorse addition decreased, respectively, from 55% to 28% and from 70% to 30%.

The pH of SF was alkaline during the thermophilic phase of composting process with
variations in the range of 8 - 9, increasing the potential for NH; volatilization. Final compost
pH ranged from 7.6 to 8.1, indicating that the concentration of bicarbonates had not been
sufficiently reduced (Caceres et al., 2006). The electrical conductivity (EC) of SF increased
from an initial value of 72 mS m™ to a final value of 116 mS m™.

Organic matter content of SF decreased from a maximum of 909 g kg™ at the beginning
of composting to a minimum of 784 I\? k%'1 of the remaining composted material after
1?8 days. Maximum final compost OM (838 g kg'') was found in the pile with 50% (v/v)
of gorse.

Mineralization of OM, based on OM losses formula, followed a first order kinetic
equation:
OM; = OM, (1-e™*)

where OM,, indicates the mineralized OM (g kg™) at the time t (days), OMo the maximum
mineralisable OM (g kg') and k the rate of mineralization (day™).

Losses of OM showed two different kinetic phases of mineralization. The first phase had
a steeper slope, indicative of the rapid decomposition of the most easily biodegradable
substrates and a high rate of microbial activity. The second phase showed a slower
rate of OM loss because only the more resistant compounds remained, lowering the
mineralization rate (fig. 2). The OM mineralization rate increased for piles with straw or
gorse in comparison to the pile only with SF, but maximum mineralisable OM decreased.

Figure 2 — Organic matter (OM) losses of dairy cattle slurry solid fraction (SF) with increasing
rates (0%, 25%, 33% and 50% v/v) of straw (S) or gorse (G)
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Total N increased from 13 - 17 g kg to 28 - 35 ? kg™ in the final composts whereas the
CIN ratio declined following a similar pattern for all compost treatments, from 32 - 38 at the
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beginning of the process, to a value of 12 - 16 towards the end of composting, indicating
a high degree of stabilization.

Mineral N was characterized by an initial high NHs* and low NOs™ content, followed by a
sharp decrease of NHs*and a steady increase of NOs™ content (fig. 3). The low amounts of
NH,* combined with the increase in NOs towards the end of com(;)osting confirm that the
SF composts was mature 168 days after composting was initiated.

Figure 3 — Ammonium and nitrate N contents during composting of cattle slurry solid fraction (SF)
with increasing rates (0%, 25%, 33% and 50% v/v) of straw (S) or gorse (G)
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Conclusions

Thermophilic temperatures were attained soon after separation of SF and were above
60°C for a period Ion% enough to guarantee satisfying compost hygienization. Straw
and gorse addition to the SF increased initial compost OM mineralization rates and pile
temperatures, and decreased final compost moisture content. However, compost potential
mineralization decreased with straw or gorse addition because of the high C/N ratio of
these materials. Mature compost can be obtained with raw SF, as indicated here by the
low compost temperature, the low C/N ratio and the low amounts of NHs*, combined with
the increase in NOs in final composts.
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