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Abstract: The present study investigated the performances of a set of non-power cascade bio-filter system constructed based on the
low mountains and hills terrain on rural sewage. A continuous one-year monitoring of the performances of this system had been
carried out in the typical rural village in low mountainous areas of the Sichuan Basin. The results showed that the average
concentrations of chemical oxygen demand (COD), total nitrogen (TN), ammonium nitrogen (NH, ~N) and total phosphorus (TP) in
the rural domestic sewage were 147.33, 32.52, 14.39 and 3.03mg/L, respectively. The average removal efficiencies of COD, TN and
TP in the cascading bio-filter were 59.6%, 60.8% and 67.4%, with the multi-stage bio-filter units being 39.1%, 44.1% and 54.1%,
respectively. The seasonal reduction rates of TN and TP were in the order of summer (autumn) > spring > winter. Influent
concentrations, air temperature, plant biomass and hydraulic loading (HL) were regulators of the purification efficiency. Thus, the
low-temperature-resistant plants and rain-sewage separation in the later stage to optimize purifying efficiency and improve the
general applicability were recommended to improve domestic sewage purification to protect water environment in mountainous
villages of the upper reaches of the Yangtze River.
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Fig.1 The schematic diagram of the non—dynamic cascading bio—filter system
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Table 1

concentrations of domestic sewage in the village

Physicochemical characteristics and pollutants

EizLa) P R WM WOKME bRdE AR

pH 7.734+0.35 7.14 8.69 6~9 6~9
DO(mg/L) 2.84+2.14 0.16 5.85 - 2
Wik (m®/d) 65+63 20 228 - -
COD(mg/L)  147.33£123.01  53.73  513.60 50 40
TN(mg/L) 32.524:25.40 528  95.59 15 2
PN(mg/L) 10.6247.94 0.48  34.26 - -
NO; ~N(mg/L) 1.73+1.52 0.04 3.80 - -
NH,"N(mg/L)  14.39+9.21 238 2830 5 2

TP(mg/L) 3.03£2.09 0.63 16.55 0.5 0.4
PP(mg/L) 1.1741.03 0.07 7.12 - -
PO, -P(mg/L)  1.86%1.09 0.20 5.00 - -
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(RIS E I sk 5.39, 1.96, 0.38, 2.99g/(m>-d), -
IR A 60.8%, 91.0%, 74.3%, 66.0%;%}
TP. PP. PO, —P K FIA Ik e 43 50 4y 1.24, 0.57,

0.74g/(m>d), *F 35 4 9k % 4> 5 4 67.4%, 88.8%,
63.4%. 28 Z 4 Bl 5 4% A H 7K K i F- 3 ATk 2
(GB18918-2002)*"—% B #5¥E.

R2 ARESUBTISEMAHEIREE. B GAE

Table 2 Average pollutants removal efficiencies and removal loads of different pilot units

sk B8R (%) IS g/ (m* d)]
Ul U2 Bt Ul U2 Mk
COD 20.5+14.7 39.1£14.2 59.6+19.8 12.77+£6.49 33.91+£7.98 49.271+18.36
TN 16.7£13.3 44.1422.4 60.8+26.0 1.12+0.22 427+1.54 5.394+1.77
PN 60.2+27.8 31.0£12.5 91.0+41.8 1.06£0.16 0.914+0.53 1.9610.93
NO; -N 10.3£3.0 63.9+26.3 74.3£25.6 0.16%0.06 0.214+0.14 0.38+0.14
NH, N 10.8+7.7 55.3+23.2 66.0+£32.1 0.07£0.08 2.774+0.55 2.99+1.27
TP 13.3£10.8 54.1+21.1 67.4+31.6 0.42+0.06 0.81+0.22 1.2440.16
PP 56.3+£29.1 32.5+15.7 88.8+33.7 0.35%0.05 0.2240.13 0.5740.13
PO, -P 12553 52.9£22.0 63.4+29.8 0.13+0.05 0.651+0.20 0.74+0.24
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Fig.2 Dissolved oxygen concentrations at the different

sampling points
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