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Table 1 Basic properties of wheat straw and
simulated human feces
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INEFEFE 4.5440.78 5.74+0.01 40.68+0.59 1.25+0.06 32.55+1.45

SE/%  TRAL/%

BIZEE 3.8240.13 5.76+0.03 49.80+0.25 4.53+0.01 11.01+0.04
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FEFFAIBD 2 IR IR C/N R 2501 1T 7800 e
i |

&, ARSI KT 65%, Sehifrk R | e

MASH 66.5%, FH QM 7 (W H WL A9

WS A
TREARAF], FEWIT NEAEFTR . BERER, 2 ViR~ fﬁ'[L
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4) ok, HRERET 105 C HAE TR 8 h BiEE, WE TR G SRR LER A &R,

5)pH. EC. GL, RHEEF/KiRE, S ES K@t 1:101RG, BT hERES L, U
100 rmin~' (YRS 120 min, SRJE08, AR EW, M pH. EC A1 GI, pH RH pH if (PHS-25,
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FERRRI/RBHE AR Ml NH, .

2 FER5IE
2.1 HREETHEE

HEAA IR B A AR Al R A M A S A5 2
[l 2 R R AR E T HEAR
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YUK pH S T A AP AT ORI 0, o R AR pH XIS E e E W TE . M pH 28 fk
FAHE (K 7(b)) W3, 4 DR pH AR L BT HE . BRFIE T fia s, 55 0~2 d HEiK pH 17
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e, FZLRPFUNHERNAK T REMAY), SYREEEER, SR REIE=4: T AR CO, Sty
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Effects of ventilation on miniature and closed aerobic composting process
WANG Zhen'?, Al Weidang>’, TIAN Kaixun', ZHAO Ziyuan®’, WU Hao®, ZHANG Liangchang’

1. Xiangtan University College of Environment and Resources, Xiangtan 411105, China; 2. National Key Laboratory of Human
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*Corresponding author, E-mail: aiwd@163.com

Abstract In this study, the operating conditions of miniature closed aerobic composting device suitable for
long-term manned space mission in the future planet base were explored. The effects of four ventilation rates on
composting process were investigated by taking the mixture of wheat straw and simulated human excrement as
the experimental materials. The results showed that the high temperature periods of 0.025, 0.050, 0.075 and
0.100 m*-(m’-min) ' were maintained for 125, 125, 43 and 24 hours, respectively. CH, and N,O were mainly
produced in the initial stage of composting, and the cumulative emissions of 0.100 m*-(m* min)™" treatment
group were the highest, which were 296.50 and 169.16 mg-kg™' respectively. The test results of ammonium
nitrogen of the pile revealed that, the treatment group with 0.050 m*:(m*-min)™" had the highest content and the
best effect of nitrogen retention. The GI of the four groups were 64.09%, 97.26%, 72.95% and 66.07%
respectively. Based on the comprehensive analysis of various indicators, it was concluded that the ventilation
rate of the miniature closed aerobic composting device suitable for the future mission of Star Base should be set
to 0.050 m*-(m’-min) . That ventilation rate can not only ensure the oxygen demand of microorganisms in the
composting process, but also reduce the heat loss, resulting less pollution gas, and the best-quality composts.
Keywords manned space flight; acrobic composting; ventilation rate; wheat straw
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