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Application of Fermented Chip of a Pine Tree to Wastewater Treatment

Min-Seop Eom and Nam-Chan Kinl
Dept. of Environ. Eng., Kwangwoon University, Wolgye-dong 447-1, Nowon-gu, Seoul, 139-701, Korea

The objectives of this study are to apply pine tree as fermented chip and to determine the optimum operating
condition of treating facility. Biological treating apparatus used in this study is constituted anoxic reactor and
aerobic reactor. The removal efficiency of BOEhd COR, is improved as increasing internal recycle ratio.

The value of 2.5 for the internal recycle ratio is thought to be optium to remove nitrogen from wastewater. Both
media was found to be stable against a variation of incoming flowrates. It was found fermented chip are not
suitable for the treatment of nitrogen with variation of incoming flowrates. The optimum temperature for C1
is 15C and for C2 is 1% to have a stable treatment efficiency. The removal rate in low temperature was quite
low.

Key words: Fermented chip, Wastewater Treatment, Pine Tree, BOD, COD, Nitrification, Denitrification
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1. Influent Basin 2. Pump 3. Anoxic reactor

4. 25% KOH sol’'n vessel

5. Gas meter 6. Aerobic reactor

7. Effluent Basin 8. Effluent 9. Internal recycle
10. Fermented Chip
Fig. 1. Experimental Apparatus.
Table 1. Operational Condition of Reactor
Condition Type of 0 Lab. Temp. Weight of chip Flow-rate Period
Reacor chip 2 °C) (kg) /) @
C1l g Domestic :;:;(;
- 20£2 3.0 24 120
c2 A Japan Anoxic
B apanese Aerobic
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Table 2. Physical and Chemical Property of Fermented Chip®?
Composition(%) i i
Typet of Type of p. : 0 C(%) N%) C/N Ratio Void Ratio
chip tree Cellulose Lignin Pentosan (%)
Domestic  Pinetree 65 25 10 56.71 1.96 29 69
Japanese Pinetree 61 32 7 50.32 2.18 23 80
Table 3. Water Quality of Influent (Unit : ppm)
Sampling BOD; CODg, TN TKN NO, N NO, N
April 517 238 136 31 92 7.8
Jun 514 227 141 29 95 8.3
Aug 515 233 140 38 92 7.2

Mean 515+1.3 233+3.7 139+2.2 33£3.9 93+1.4 7.810.8
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Fig. 2. BODg Variation of Effluent with Recycle Ratio.
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Fig. 3. COD¢, Variation of Effluent with Recycle Ratio.
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Fig. 4. COD, Variation of C1 each Reactor Effluent with
Recycle Ratio.
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Fig. 5. TKN Variation of Effluent with Recycle Ratio.
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Fig. 6. T-N Variation of C1 Effluent with Recycle Ratio.
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Fig. 7. T-N Variation of C2 Effluent with Recycle Ratio.
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Table 4. C/N Ratio of Anoxic reactor with Internal Recy

cle Ratio
Inertial Generation of
Recycle Ratio (/N Ratio N, gas
® (ml/hr)
1.0 1.52 1.13
1.5 1.47 1.20
C1 2.0 1.47 1.31
25 1.25 1.22
3.0 1.08 1.09
1.0 1.69 1.21
1.5 1.62 1.28
Cc2 2.0 1.54 1.37
25 1.49 1.14
3.0 1.21 1.31
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Fig. 8. BODg Variation of Effluent with Temperature.
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Fig. 9. T-N Variation of Effluent with Temperature.
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Fig. 10. BOD; Removal Efficiency of Effluent with In
fluent Flow Quantity.
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Fig. 11. COD., Removal Efficiency of Effluent with In
fluent Flow Quantity.
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Flow Quantity.
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