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Abstract: To evaluate the effect of a hydraulic loading rate on an advanced treatment of rural domestic
sewage, an eco-tank consisting of three rectangular tanks(2.0 m x 0.5 m x 0.5 m) was sequentially connected
with a floating aquatic plant of either Pistia stratiotes, Hydrocotyle leucocephala, or Myriophyllum aquaticum
planted in each. Water samples were collected daily and analyzed for water quality properties including dis-
solved oxygen, chemical oxygen demand (COD), ammonium nitrogen (N), nitrate-N, nitrite-N, total-N,
and total phosphorus(P). Results showed that effluent dissolved oxygen concentration declined with an increase
in hydraulic loading rate. When hydraulic loading rates were 52.90 L+d™+m™ and 90.20 L-d™-m™, effluent
dissolved oxygen concentration was more than 3.00 mg-L™". However, as the hydraulic loading rate increased to
129.40 L-d™"-m?, dissolved oxygen dropped below 0.60 mg-L™. The increase in hydraulic loading rate did not
promote COD removal. When the average hydraulic loading rate increased from 52.90 L-d™-m™ to 90.20 L-d™-m™

the average COD removal efficiency dropped 16.70%. Also, effluent concentrations of ammonium-N, total-N,
and total P increased with an increase in the hydraulic loading rate. When the hydraulic loading rate was
129.40 L-d™"-m™, effluent concentrations of ammonium-N increased to 1.34 mg-L™" meeting the fourth class

national environmental quality standard for surface water, and total P increased to 0.11 mg-L™" meeting the
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third class standard. However, total-N concentration did not reach the fifth class surface water standard.
Thus, the Eco-tank was efficient in removing aqueous pollutants as the hydraulic loading rates varying from
52.90 L-d"m?to 129.40 L-d"-m™ [Ch, 6 fig. 3 tab. 18 ref.]

Key words: environmental biology; eco-tank; domestic sewage; hydraulic loading rate; advanced treat-

ment; removal efficiency
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Figure 2 Dynamic variation of dissolved oxygen under Figure 3 Dynamic variation of chemical oxygen demand under

different hydraulic loading rates different hydraulic loading rates
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Table 1 Average chemical oxygen demand removal rates of each eco-tank under different hydraulic loading rates

o R B BR U/ (g m - d )

LR 7K I3 47 52.90 90.20 129.40 (L-d™"-m™)
15 3.79 4.60 6.04
245 1.89 1.87 2.50
345 1.72 2.08 3.03
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Figure 4  Dynamic variation of ammonium nitrogen under Figure 5 Dynamic variation of total nitrogen under different
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Table 2 Average removal rates of ammonium nitrogen and total nitrogen on eco-tank under different hydraulic loading rates

A LB/ (gm?-d)

. A K J3 47465 52.90 90.20 129.40(L-d ™" m™)
12 0.66 0.90 1.09
A 25 0.43 0.81 1.33
35 0.21 0.30 0.43
12 0.56 0.63 0.91
B 25 0.24 0.32 0.55
3 0.20 0.65 0.82
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Table 3 Average total phosphorus removal rates of eco-tank under different hydraulic loading rates

KW LB A/ (gom - d )

25 :
K 1 i far 52.90 90.20 129.40 (L-d'-m™)
15 0.10 0.17 0.21
245 0.02 0.06 0.13
345 0.01 0.02 0.04
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