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Calcium oxide in the safety system of a reactor for composting,
preventing insufficient warming of composting mass
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In an ecmergency state of composting process, when a sufficient temperature in-
crease in the exothermic process of biological carbon oxidation is not obtained due to
wrong energetic combination of substrates, additional warming of the composting mass
should be provided. In detailed requirements for approving the reactor for composting
(Chapter II, Anex VI'™ Regulation (WE) No 1774/2002) there is an obligation to ensure
such a safety system for preventing insufficient warming, i.e. providing 70°C and main-
taining this temperature for 1 hour.

The safety system tested in the study was based on the exothermic reaction of cal-
cium oxide hydration, resulting in the release of thermal energy accumulated earlier
during roasting of calcareous rocks (1 kg CaO + 0.32 kg H,O — 1.32 kg Ca(OH), +
+ 1177 kJ). Different types of calcium oxide and amounts of the oxide addittions to the
composting mass were tested, depending on dry matter content, organic matter content
and compost pH value.

Owing to the fact that the reactor worked under adiabatic conditions, losses of heat
generated in processes of organic matter decomposition and hydrolysis of calcium oxide
were climinated. It has been stated that applying an addition of 10% highly reactive
calcium oxide, at dry matter content 58% in the compost, caused an increase in the tem-
perature of the composting mass from 48°C to 84°C in 26 minutes and maintaining this
temperature for 8 hours.

Addition of 10% calcium oxide to the composting mass triggered off simulta-
neously a change of pH from 6.2 to 12.7 and the emission of ammonia. These factors
constituted additional elements supporting the process of compost sanitation.

It has been also found that lime of improper quality, and particularly of a reduced
content of calcium oxide, coarse-grained, vitrified, with a small unit area, does not sat-
isfy the expected requirements of compost disinfection.

The reaction of compost treated with highly reactive calcium oxide reached the
maximum in approximately 1 hour, and then decreased gradually as a result of forming
carbonatcs.



