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A Combined Process of HPQ Ecological Hydroponic Tank/Ecological Filter for

Treatment of Rural Domestic Sewage
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Abstract:  Aiming at local sewage characteristics and economic conditions in a rural area of
Guangxi, a combined process of solar micro-power AO, HPQ ecological hydroponic tank and ecological
filter was used to treat the rural domestic sewage. The HPQ ecological hydroponic tank was divided into
two layers including the micro-aerated anaerobic/aerobic biochemical reaction layer and the combined
filler hydroponic tank layer. The automatic control of intermittent micro-exposure oxygen supply and
cyclic control operation could flexibly adjust the efficiency for organic pollutants, especially nitrogen and
phosphorus removal. After the combined process treatment, the average removal rates of COD, NH; - N
and TP were 80% , 93% and 83% , respectively, which could meet the requirement of the first level B
criteria specified in the Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB
18918 —2002). At the same time, micro-power was provided by photovoltaic power generation, which
effectively reduced energy consumption and operating cost of the processing system. The main operation
and management costs were part-time personnel management.
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Tab.1 Design influent and effluent quality
WiH pH fi COD/,] BODS/_] SS/ - NH, - 1:11/ TP/ .
(mg-1™) | (mg-L) | (mg-L) | (mg-L) | (mg-L7)
HEAKOK ~ 150 ~350 100 ~200 100 ~200 20 ~40 <4
Hi 7KK B 6~9 <60 <20 <20 <8 <l
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Fig.1  Flow chart of sewage treatment process
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Fig.2  Schematic diagram of HPQ ecological hydroponic tank
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Tab.2 Treatment effect of combined process

(mg - L) (mg - L) (mg - L7) (mg - L77) (mg+L77)
AL PR HE 6.9 120 176 105 22 3.5
AO H7k 6.8 28 75 32 7.5 1.2
HPQ A= 25 7K 554 7k 6.5 8.1 51 13 5.2 0.73
AR K 6.5 5.73 35 11 2.1 0.6
AR SFHED 6.5 5.73 34 11 1.53 0.6
. RGix SS.COD BOD, NH, — N TP (1) 2[5 24354 95% 80% .89% 93% .83% .
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