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A Study on the Characteristics of Wastewater Treatment by
Rapid Infiltration Using Sand Soil
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Abstract

In land treatment systems for organic waste removal, especially rapid intiltration method
is well known as less climatic restrictions and less field area requirements as against the
others.

Therefore the present study on rapid infiltration is aimed to survey the waste removal
rate, infiltration rate, variation of dissolved oXygen due to biological oxygen absorption and
pH decrement using pilot infiltration column filled with permeable soil(sand) as media, also
to find the waste load(COD) per unit area and nitrate conversion ratio from TKN.

The results obtained here are as follows.

1) When the depth of sand layer is more than 1 meter, the COD removal would be reached
steadly to 90% or more under the infiltration rate below 15~20cm/day, and would be no
problem due to leached organic pollutants considering the depth of ground water table.

2) The COD removal per unit area(m?) can readily be expected to 10~14g/day with proper
operation, and the decomposition of substrate would be attained mostly at the surface
layer of the media.

3) Generally the conversion of TKN to the NO, -N is seemed to be proportional to the COD
removal rate if provided proper retention time.
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#* 1. Components of artifical wastewater

Components i Weight(g)
Glucose C,H,,0, | 100.0
Urea, (NH,),CO | 10,0
Sodium chloride, NaCl 3.0
Sodium phosphate, Na,HPO,»12H,0 10.0
Potassium chloride, KCI i 1.4
Calcium chloride, CaCl,-2H,0 ‘ 1.4
Magnesium sulfate, MgS0,+7H,0 I L0
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22| 2. Grading curves of sand soil(Column 1, 2)
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% 2, Characteristics of sand soil with column depth.

Column{ Media ! .. | Specific
No. | depth E.S u.cC i}Porosnty vield
1 | 1.0m 0.19 2.11) 28.75%] 18.4%
2 1 1.0m 0. 20f 1.85
3 | 03m 0.19 2.31
4 ; 1.0m 0.24 2. 08! 29.6%| 20.2%
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# 3. DO and Mean pH of treated water vs. COD loading rate.(Raw Water pH=7. 19 Ave.)

COD(mg/I) 120 126 182 138 144 150 | Mean 136 | Mean pH
Colu. 1 6.0 5.0 6.3 5.0 4.4 5.2 5.30 6.94
D.Omg/sy| 7 2 5.2 5.1 6.1 4.4 3.9 5.0 4.95 7.08
n 3 1.9 2.7 3.3 2.3 0 0 1.70 6.9
n 4 5.9 5.6 5.7 4.9 4.2 4.7 5.17 6.88
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% 4. COD removal rate vs. column depth and U.C according to the duration of feed running
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8] 7, Variations of COD removal rate and infi-
Itration rate vs. time after 1 week of feed
running(Column 3)
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& 5. Nitrogen conversion vs. COD of wastewater and COD removal rate

Wastewater COD(mg/?) 120 125 © 136 } 148 152
COD removal(%) 99 99 94.1 90.5 95. 4
Column 1 NO,"-N(mg/D) 10.6 10.7 11.0 | 10.8 11.4
TKN(mg/?) 0 0 0.5 | 0.7 1.0
COD removal(%) 85.3 9.7 | 88.2 92.9 86.8
Column 2 NO,-N 10.9 11.5 6.9 10. 4 11.0
TKN(mg/7) 2.1 0.5 4.2 0.3 0.7
COD removal(%) | 88.3 89.0 83.8 81.0 84,2
Column 3 NO,-N 2.8 2.3 2.7 1.2 2.6
TKN(mg/?) | 5.6 5.2 9.8 10.4 7.1
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