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Effect of Zinc on the Suspended Growth Biological Wastewater Treatment
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Abstract : This study was performed to examine the effect of zinc on the biodegradability, nitrification, denitrification and oxygen
uptake rate (OUR) using batch reactor and continuous flow stirred tank reactor (CSTR) of anaerobic/anoxic/oxic (AZ/O), The
results of this study can be summarized as follows. In the case of the effect of zinc on organic treatment, zinc had no effect up
to 12 mg/L with batch reactor but biodegradability was lowered when it was above 3.0 mg/L with CSTR. Concerning the case
on nitrification and removal of nitrogen, nitrification rate was lowered when zinc was above 6.0 mg/L with batch reactor and
removal rate of nitrogen was lowered when zinc was above 3.0 mg/L with CSTR. Removal rate of phosphorus was lowered when
it was above 6.0 mg/L zinc with batch reactor and above 3.0 mg/L zinc with CSTR. In the case of OUR, it decreased as microbial
activity was affected when zinc concentration was above 3.0 mg/L in 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. 5. NHs-N variation of batch reactor,
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Table 1. Summary of the experimental result (CSTR)

Zn concentration (mgy/L) 0 10 20 30 40
Experimental period (day) 11 8 9 8 3
HRT (h) 8 8 8 8 8
Temperature (C) 232 230 229 243 239
pH 67 67 72 69 74
MLSS (mg/L) 1,660 1,910 2,120 2,250 1,860
STR (day) 20 24 24 15 7
F/M ratio (kgBOD/kgMLSS-day) 024 022 020 016 014
Influent 153.0
BOD (mg/L) Effluent 171 149 137 360 514
Rem, eff (%) 888 903 910 765 664
Influent 226.0
CODc¢r (mg/L) Effluent 427 365 346 640 880
Rem, eff (%) 811 838 847 717 611
Influent 422
T-N (mg/L) Effluent 217 202 213 268 337
Rem, eff (%) 485 522 496 364 201
NHa-N (ma/L) Influent 12
Effluent 02 01 13 381 59
NO»-N (mg/L) Influent
Effluent
NOs-N (mg/L) Influent
Effluent 108 95 90 107 112
Influent 140
T-P (mg/L) Effluent 88 79 89 108 114
Rem, eff (%) 372 437 366 227 189
SS (mg/L) Effluent 125 12 133 213 393
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