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Abstract

: To develop sewage treatment apparatus by natural purification method, the sewage treatment plant that consisted

of aerobic and anaerobic plot was constructed. And then, the effects of treatment conditions on the removal of pollutants in the
relation to sewage loading, sewage injection method and season according to the pebble kind. Removal rate of BOD and COD
according to the sewage loading in effluent were over 95 and 77%, respectively. Removal rate of nitrogen in treated water by
aerobic plot and effluent using sand were about 22 ~40 and 49 ~75%, respectively. Those of effluent using sand 75% + oyster
shell 25% and sand 50% + oyster shell 50% as filter media in comparison with using sand were about 7~25 and 16 ~23%,
respectively. Removal rate of phosphorus in treated water by aerobic plot and effluent using sand as filter media were about 3
0~36 and 52 ~56%, respectively. Those of effluent using sand 75% + oyster shell 25% and sand 50% + oyster shell 50% in
comparison with using sand as filter media were about 11 ~40 and 12 ~45%, respectively.

Removal efficiency of BOD and COD according to the intermittent injection method of sewage were slightly decreased, but
those of nitrogen and phosphorus were little varied in comparison with continuous injection method. Removal efficiency of
BOD and COD in winter in comparison with the others were little varied, but those of nitrogen and phosphorus slightly

decreased.
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Table 1. Chemical characteristics of the sewage used
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(mg/ £)
Average 7.48 1.28 925 87.4 45.5 5.04 87.0
Range 6.65~8.62 0.10~3.75 61.3~135.0 55.8~118.7 30.8~60.0 3.65~6.87 55.6~99.0
Table 2. Characteristics of the sand and oyster shell used
pH EC Organic materials T-N T-P
(1:5H20) (ds/m) (%) e (mg/kg) ---mmmmmmmmmmmmeeee
Sand 7.8 0.04 1.28 4.57 1.79
Qpyster shell 7.3 0.04 0.14 355 153
Table 3. Particles sizes of the sand and oyster shell used
Size(mm)
<10 1.0~25 25~50 5.0~10.0 10.0<
Sand (%) 4.8 33.2 52.0 10.0 -
Opyster shell (%) 0.8 1.6 72.8 16.8 8.0
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Table 4. pH, DO and SS in the water according to pebbles used in sewage treatment plant

Amount of sewage treatment ( £ /day)

pebes ”I::t\:’ vvvvvv fr f3 & Efn f609 i :00
airogiecn tpﬁ)t Effluent aerogiec:1 tpﬁ)t Effluent irogf: tpﬁ)t Effluent
pH

Sand 100% 733 7.50 7.68 8.16 8.00 8.34

Sand 75% + oyster shell 25% 748 748 7.39 8.08 8.30 8.28 8.47

Sand 50% + oyster shell 50% 747 7.55 7.92 8.30 8.24 8.37
DO (mg/ )

Sand 100% 5.46 1.94 6.31 1.63 4.74 1.53

Sand 75% + oyster shell 25% 1.28 5.92 1.52 5.30 1.58 4.02 1.41

Sand 50% + oyster shell 50% 6.11 1.88 6.35 1.40 438 1.46
SS (mg/ £)

Sand 100% 8.0 4.0 8.7 29 8.7 2.1

Sand 75% + oyster shell 25% 87 6.6 27 9.4 2.1 9.2 24

Sand 50% + oyster shell 50% 6.9 24 8.4 22 73 2.7
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Fig. 1. BOD removal in the water according to pebbles used sewage treatment plant.
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Table 5. NH,", NO-N and NO3-N in the water according to pebbles used sewage treatment plant

Pebbles
5:;; Sand 100% Sand 75% + oyster shell 25% Sand 50% + oyster shell 50%
Effluent of aerobic plot Effluent  Effluent of aerobic plot  Effluent  Effluent of aerobic plot  Effluent
NHs-N 472 5.2 1.5 34 12 3.0 1.2
NO»-N 0.23 0.6 0.5 0.7 0.4 0.6 0.5
NO;-N 32 28.7 124 17.8 9.5 152 8.3

Amount of sewage treatment a day was 600 ¢ .
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Table 6. Pollutants removal in the water according to intermittent injection methods in the sewage treatment plant

Pebbles
Pollutants Sand 100% Sand 75% + oyster shell 25% Sand 50% + oyster shell 50%
Effluent of aerobic plot  Effluent Effluent of aerobic plot  Effluent Effluent of aerobic plot  Effluent
BOD 60 85 81 94 73 95
COD 58 63 64 83 71 83
T-N 43 63 43 79 52 77
T-P 44 54 44 53 52 54

Amount of sewage treatment a day was 600 ¢ .
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Table 7. Pollutants removal in effluent in sewage treatment plant on seasons

Seasons
Pebbles e T T
Spring Summer Autumn Winter
BOD
Sand 100% 97 98 97 96
Sand 75% + oyster shell 25% 97 99 98 97
Sand 50% + oyster shell 50% 98 99 9 97
CcoD
Sand 100% 87 88 88 86
Sand 75% + oyster shell 25% 91 92 93 91
Sand 50% + oyster shell 50% 92 93 93 91
T-N
Sand 100% 67 70 70 58
Sand 75% + oyster shell 25% 74 77 76 64
Sand 50% + oyster shell 50% 74 78 78 66
T-P
Sand 100% 56 53 53 46
Sand 75% + oyster shell 25% 68 72 73 65
Sand 50% + oyster shell 50% 74 78 77 70

Amount of sewage treatment a day was 600 ¢ .
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Table 8. Chemical characteristics of the pebbles at months after sewage treatment.
pH (1:5H:0)  Organic materials (%)  T-N (mg/kg) T-P (mghkg)
Plot Months afier sewage treatment
1 10 1 10 1 10 1 10
Aerobic plot 79 7.4 0.79 1.23 557 267.7 79 20.1
Sad 10056 Anaerobic plot 7.5 7.4 1.09 1.30 871 86.1 6.2 12.8
Aerobic plot 7.8 7.5 0.95 1.21 55.1 2751 456 692
75% + oyst 1l 25%
Sand I5%-+myster ohell 3860 il it 90 75 112 139 754 1102 493 8.1
Sand 50% + ovster shell 50% Aerobic plot 79 7.4 1.01 1.26 1502 3003 751 1256
MR AT RE T Avsacbie gk 786 73 120 148 1608 2146 865 1603

Raw oyster shell

Sand at 10 months
after sewage treatment

Oyster shell at 10 months
after sewage treatment

Fig. 5. SEM of microorganism attached to the sand and oyster shell at 10 months after sewage treatment in sewage

treatment plant.
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