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Effect of oxygen partial pressure on odor emission from
biomass waste composting under controlled condition
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3. National Key Laboratory of Human Factors Engineering, China Astronaut Research and Training Center, Beijing 100094,

China)

Abstract Aerobic composting technology is the fundamental technology to realize safe treatment and
resource utilization of organic solid waste in controlled ecological life support system (CELSS). However,
the direct application of compost in CELSS is limited by excessive oxygen supply and energy consumption
due to the differences between ground condition and space. Among which, the oxygen supply is an
important factor that comprehensively affects the composting process, energy consumption and odor
emission. In order to obtain suitable oxygen supply parameters in composting with low energy consumption

and low emissions for controlled ecological life support system, a mixture of oxygen and nitrogen was used
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to simulate gas supply under controlled condition, meanwhile, kitchen waste and garden waste were used as

composting materials. The effects of oxygen partial pressure on the physicochemical properties and the

emissions of NH, and H,S during the process were investigated by setting three treatments of 5% (T1), 15%

(T2) and 30% (T3) oxygen partial pressure. The results showed that: T2 treatment stimulated the materials’

biodegradation and temperature rise of the reactor. Its maximum temperature (65.95 °C ) and the high-

temperature duration (14 days) were higher than those in the other two treatments. Compared with T1 and T3

treatments, the accumulative emission of NH, in T2 treatment was reduced by 65.35% and 24.01%,

respectively. Combining the physical and chemical indexes of the products and the emission of odor gases, it

was concluded that the oxygen partial pressure of 15% was suitable for composting. This study provided a

scientific reference for the construction of organic cycle system in controlled ecological life support system.

Keywords composting; oxygen; oxygen partial pressure; kitchen waste; odor gas
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Table 1 Basic physical and chemical properties of compost materials
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Table 2 Analysis of comprehensive odor activity values in composting process

wOER SR/ (g/kg)
b F RALEA ARG EE
Treatment NH, 2 FUHE i i H,S 2 HHE i Comprehensive odor activity value
Cumulative emission of NH; Cumulative emission of H,S
T1 0.244 1 0.008 0 17.059 5
T2 0.0722 0.0134 28.544 5
T3 0.078 6 0.0130 27.6575
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