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Study on characteristics of fecal organic matters degradation in an aerobic
composting reactor under mesophilic condition

Bai Fan' >  Wang Xiaochang’
(1. Daartment of Environmental Engineering Baoji University of Arts & Sciences Baoji 721016 China;
2. Key Lab of Northwest Water Resource Environment and Ecology Ministry of Education Xi” an University
of Architecture and Technology Xi” an 710055 China)

Abstract Experimental studies were conducted for human feces disposal using a closed composting reactor
with sawdust as bulk matrices at a controlled temperature of 35 °C and under batch operation condition. As a re—
sult about 70% COD removal could be achieved within a 14 days operation cycle and the compost could be
maturated in 10 to 12 days. Under such a mesophilic condition the moisture content and pH could be easily
controlled at a level suitable for the growth of microorganisms in the reactor. By using the phospholipid fatty acids
method the biomass in the composting mixture was measured throughout the composting process. It was found
that the microorganisms underwent three phases of growth namely adaptation period steadily growth period and
decreasing period each closely related to the availability of biodegradable organics in the reactor. Comparing
with a thermophilic operation at about 60 °C  the mesophilic operation at 35°C could bring about a significant re—
duction of the power input for heating the reactor and would thus become an option for sanitary disposal of hu-
man feces especially in water deficient areas.
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0 (F/8) 1:4
60% 1.0 kg
1
1.1 35C 0.4 m'/
( min * kg) 8 h 2 min o
2 10 14 d
cm 55 cm, o
o N N 1.3
. 10 ¢ . 33 .
SW\COD\TOC\ Noio 1:10
° NO, N, NO, N
1\11—14+ _N Nino ° Nlot Nin()
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F A 67
1) ;2)
b A 100 mL
Hedto ( 1:2:0.8) 1 mL 10 min
- B 12 h;3) > ml
STEFEK T N N 1:1:0.9 12 h; 4)
- = 42 5 mL 10 mL
oK ( <65°C) 7 5)
1 0.8 mL 5% 10 mL
Fig.1 Diagram of the composting reactor (121 C) 30 min; 6)
0.2 mL 30 s 0.4 mL
15 min
(44%) . ( 18%) 700 nm nmol P/g
( 35%), 1 nmol P (E. coli) 10°
2
o 1
. 2.1
. 2 3 35C
COD
Table 1 Physico-chemical properties of the
70% S, TOC
sawdust and feces used 8
S TOC ~ COD Nt Nowe N ¢ cop
(%) (glkg) (g/kg) (glke) (g/kg) (g/ke) (g/ke) 10 ~12 do 60 °C
11.1 956.9 378.1 1270.3 2.10 2.10 0 3
81.8 901.0 497.9 1671.3 68.23 55.94 12.29
Sorg' , COD: ; TOC: Nt
No! N °
2.2 pH
1.2 4
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Fig. 6 Changes of microbial biomass

during the composting period



1866

35°C

35C

(1) 14 d
COoD 70%
TOC 10~124d
(2)
60% pH
(3)
AY 3

Lopez—Zavala M. A.
of the bio-toilet system. Water Science & Technology
2006 53(9):55-61

Lopez—~Zavala M. A. Funamizu N. Takakuwa T. Biologi—
cal activity in the composting reactor of the bio—oilet sys—
tem. Bioresource Technology 2005 96(7) : 805-812

Bai Fan Xiaochang Wang. Nitrogen-retaining property of

Funamizu N. Design and operation

compost in an aerobic thermophilic composting reactor for
the sanitary disposal of human feces. Frontiers of Environ—
mental Science & Engineering in China 2010 4(2) :228-
234

. 2008 2( 1) : 97400
Wang Hongbo Wang Xiaochang. Evaluation on the effect of

human feces composting in new type composting reactor.

10

11

12

13

Chinese Journal of Environmental Engineering 2008 2
(1) :97400( in Chinese)

( 4 ).

: 2002

Robert H. Findlay Gary M. King Les Watling. Efficacy
of phospholipid analysis in determining microbial biomass
in sediments. Applied and Environmental Microbiology
1989 55(11) : 28882893
Woo Hang Kim Wataru Nishijima Eiji Shoto et al. Pilot
plant study on ozonation and biological activated carbon

process for drinking water treatment. Water Science and

Technology 1997 35(8) :21-28

. 2008 36( 30) : 1328743291
Ye Jinsong Wu Ke Cai Jinmin et al. Progress on re—

search methods for microorganisms during aerobic compos—

ting. Journal of Anhui Agricultural Sciences 2008 36
(30) : 13287-43291( in Chinese)
Katayama Arata.
2004 10
(4):530-536

Tang Jingchun Katayama Arata. Application of quinone
profile analysis for the characterization of microbial ecology
in environment. Chinese Journal of Applied and Environ—

mental Biology 2004 10(4):530-536( in Chinese)

2006 43
(5):851-859
Yan Hui Cai Zucong Zhong Wenhui. PLFA analysis and
its applications in the study of soil microbial diversity. Ac—
ta Pedologica Sinica 2006 43(5) :851-859( in Chinese)

2006 26
(6) 1737941
Wu Zhenbin Wang Yafen Zhou Qiachong et al. Micro-
bial community structure in the integrated vertical-flow
constructed wetland utilizing phospholipid fatty acids anal—
2006 26(6):737-

ysis. China Environmental Science

741( in Chinese)
2005 (7): 5154

2003 23
(8):15764582
Qi Hongyan Xue Kai Zhang Hongxun. Phospholipid fat—
ty acid analysis and its applications in microbial ecology.
Acta Ecologica Sinica 2003 23(8):1576-1582( in Chi-

nese)



