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A study on the harmless treatment technology of night soil in rural toilets
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(1. College of Resources and Environmental Science, Hebei Agricultural University, Baoding 071001, China; 2. Key Laboratory for
Farmland Eco—environment of Hebei Province, Baoding 071001, China; 3. Institute of Energy and Environmental Protection, Academy of
Agricultural Planning and Engineering, Ministry of Agriculture and Rural Affairs, Beijing 100121, China)

Abstract: The harmless treatment of night soil in rural toilets is significant for the “Toilet Revolution” and the strategy of rural vitalization
in China, owing to the prevention of fecal-oral transmitted diseases and controlling night soil pollution. This paper summarizes the
development of a technology for night soil treatment worldwide and analyzes the advantages and disadvantages of the technology and the
influencing factors. Combined with the present situation and the demand for night soil treatment in China, this paper puts forward a
research direction that should pay attention to the source separation of urine and feces, strengthening the research and development of
water—saving toilets and providing a prerequisite for rapid reduction and resource utilization of night soil. At the same time, combined with
combing the characteristics of night soil, it is suggested that the research on agricultural verification and environmental risk assessment by
the application of night soil should be strengthened, aiming at providing a reference for the selection of rural toilet improvement technology
products and the treatment and utilization of night soil.
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Table 1 Basic physical and chemical properties of the different night soil

¥ ; FC/ . Tf’ . Tf’ o (mc_‘f),’, j SERIBEE Fecal coiforms/ 5% 31k
Category p (mS+em™) & g,, = g g,, . 8 g,, =~ (/I\'g"ﬁ/l\‘mL’I) References
mg L") mg-L™") mg L")
EE PN 7.39 5.85 45 540.00 4.807.00 957 350.00 33500.00 [6-8]
Biiif A JR" 8.51 44.00 20 541.00 654.00 13 520.00 —
ENESCA 8.09 44.10 2991.48 1 069.49 11 130.00 230 000.00
g RS )" 7.36 0.40 99.84 13.80 1324.77 739.27
WG K, 7.56 1.18 21.75 1.90 292.00 23.52 [9-11]
SRR, LR
Notes : Srepresents solid, L represents liquid.
http://www.aed.org.cn —231—
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R2 RERBEREAF ML hr 25 0EHR

Table 2 Effects of different toilets on the night soil with anaerobic fermentation technology

JoH7 Index =g A 02 R S 2 et = I TR it e WA 2 )
R Threes—septic—tank toilet Dual-urn toilet Biogas—linked toilet Dual-pit alternate toilet

pHGH) — 7.1 7.1+0.4 —
pH(H) 7.8+0.1 7.7 7.5+0.5 —

R RAE () 2.7x107+2.3x10™ 4x10° 4.1x107°+5.4x10°° 5.6x10°

ZERRAE () 6.1x107+5.1x107 3.4x107°+4.7x107 1.6x107+1.7x107 4.0x107
100 mL 2875 H il de B 5k (i) 4.8 2.6x10%2.4x10° 1.0x10*+1.0x10* —
£ 100 mL ZE 75 Hi s %L () 0.1 6.0+6.0 1.1£1.0 —
CODe.(H)/(mg-L") 436.4+290.3 1.7x10* — —
BODs(#)/(mg-L™) 162.6+79.8 7.4x10° 318.7+67.6 —
NHs=N(H)/(mg-L™) 730.2+1 082.4 — — —
TN 6.8 29.9 — —
TP 52.3+28.3 85.3+0.7 — =
) TK — 15.4 — —

LBRAI%

COD, 57.3 76.4 — —
BOD; 44.5 65.2 — —
NH;-N 63.2 6.4 — —

ATl B8 A, DUJS B A 1 T8 AT R 6.90 JTiIR
£, A HORDNCEE 2 il A R I EL K A%
A b DX, RO AR A r A SRk b DX A L VA A X
Jou AR R R 2 A AR A
2.2.2 IRk EER AR

IR BERARAE TR B AT R i £ %4
AR RRFE A 5 A OB EUE L RIR & 5 B T
SR TERED , B FHZEAE B S5 04 Ui A W sl
HAAHCREIR S AR R A T R I 8 40 A €O, HLO
AN F A, e &8 A WU, B g o i v
A B R R T R KA R RAA  AF AR L, B E Y Locus
i} Fr A WC der Zukunft J] B, 3 7 A4 3 52 780 40 K
A= I HE N T G 7K A 0 e e T, e A 1 T
SR ] ST, R R R ST P X HE R oy, H
AP A I A K A 25 ] ), B ] (< s o e 4
HRH T AR TERR o Hid, Locus W fif #l WC der
Zukeunft JU] T 2 5 7Y HE RO ) AT, 30 ) P 5 R 2 5K
BT ZEA0 0 2B R A AF AR g Y

3BT 20 N EHE L4 H G K Sk 9k A A
o Fife (6 4> ) 0 B 7K Bl 2 0 3% e L o ile (144 ) i 2805
AR BRI o K G A B 3 I AR ] T 114 e e I B T 3k
50.0 °C, di /N, B ITIHFER S, BlRARE IR
G 7K AR Az A M JIES 78] T 194 52 0 35k ot 3~4 > F B 4 —
U BT S B R R AR 24 T0% . B K A P R A
T J5T T R 2R TR U B 247 49.7 °C., Ab P (9 25K TR 24
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Table 3 Effect of different toilets on the night soil with aerobic

fermentation technology (high temperature composting )

BK B PIHERE Y SRIME YRR

3& T/T‘ i 461 4547481
Index Water—free microbial Water—free microbial

composting toilet degradation toilet

I 50.0 49.7+11.5
TR % 51.748.5 50+10
pHGE) 7 5.3
pH(H) 8.3 7.8
R TEE (i) — 1.0x107°+8.7x10°
FERMTEE ) — 3.8x107°+4.8x10™
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Table 4 Effects of different toilets on the night soil with

drying technology

Bhn FEPR Ay B2 T2 PR R g fir )
Index Urine diversity toilet Solar toilet
TR )% 30.1£10.3 0.02
pHGH) 9.2+1.5 7.4
pH(H) 9.1+1.2 —
FER AR () 4x10°* —
FERIRAE () 1.1x10™ —

Wit BB T 2R () /% 97.8+1.8 —
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