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Abstract : This study was performed to examine the effect of copper on the biodegradability, nitrification, denitrification and oxygen
uptake rate (OUR) using batch reactor and continuous flow stirred tank reactor (CSTR) of anaerobic/anoxic/oxic (A,/O). The results
of this study can be summarized as follows. In the case of the effect of copper on organic treatment, the bad effect initiated when
it was above 4.5 mg/L copper with batch reactor and above 2.0 mg/L copper with CSTR. Concerning the case on nitrification and
removal of nitrogen, it showed bad effect when copper was above 4.5 mg/L with batch reactor for nitrification and 1.0 mg/L with
CSTR for the removal of nitrogen. The bad effect on the removal of phosphorus began when it was 4.5 mg/L copper with batch reac-
tor and 2 mg/L copper with CSTR. In the case of OUR, it decreased as microbial activity was affected when copper concentration
was above 1.5 mg/L in both case of batch reactor and CSTR.
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Fig. 1. Schematic diagram of activated sludge batch reactor,
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Fig. 2, Schematic diagram of CSTR.
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Fig. 3. BOD variation of batch reactor,
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Fig. 4, COD variation of batch reactor,
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Fig. 5. NHs-N variation of batch reactor,
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Fig. 6. (NO-+NOs3)-N variation of batch reactor,
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Fig, 7. T-P variation of batch reactor.
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Fig. 8. Result of the OUR test (Batch reactor).
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Table 1. Summary of the experimental result (CSTR)

Cu Concentration (mg/L) 0 05 1.0 15 20 25
Experimental period (day) 10 9 9 4 8 4
HRT (hr) 8 8 8 8 8 8
Temperature (C) 230 230 246 232 249 248
pH 6.8 6.8 6.9 72 71 72
MLSS (mg/L) 2,150 1,950 2,040 1,980 2,280 2,120
SRT (day) 25 17 18 12 8 5
F/M ratio (kgBOD/kgMLSS - day) 0.19 0.21 0.20 0.20 0.16 0.15
Influent 153.0
BOD (mg/L) Effluent 158 145 199 20.4 325 455
Rem. (%) 897 90,5 87.0 86.6 788 703
Influent 2260
COD (mg/L) Effluent 387 378 447 511 523 66.5
Rem., eff (%) 829 83.3 80.2 774 76.8 706
Influent 422
T-N (mg/L) Effluent 199 20.1 26.6 298 325 36.4
Rem. eff (%) 529 52 4 370 294 229 13.9
NHa-N (ma/L) Influent 12
Effluent 0 06 54 94 87 97
NOu-N (mg/L) Influent
Effluent
NOs-N (mg/L) Influent 0
Effluent 106 8.6 95 116 107 108
Influent 140
T-P (mg/L) Effluent 77 82 8.7 90 105 1.9
Rem. eff (%) 447 415 375 36 252 147
SS. (mg/L) Effluent 13.1 176 16.8 256 14 623
Cu conc.  0mglL 0.5 mg/L 1.0mgll  15mglL 2.0mgll 2.5mg/L Cu conc. 0 mg/L 0.5 mglL 1.0mgl  15mglL  20mglL 25mglL
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Fig. 9. BOD and COD treatability on the copper effect,
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