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Relationship between Toxicity of Heavy Metals and Sludge Retention Time in
Sequencing Batch Reactor Process

Keum-Yong Kim - Young-Cheol Cho - Sang-Iil Lee'

Department of Environmental Engineering, Chungbuk National University

ABSTRACT : In order to elucidate the relationship between the sludge retention time(SRT) and the toxicity of heavy metals, such as copper
(Cu), cadmium(Cd), and zinc(Zn), in sequencing batch reactor(SBR) process, IC50 was estimated with measuring of INT-dehydrogenase acti-
vity in variable SRTs. When the concentrations of heavy metals were increased, the activity of INT-dehydrogenase was gradually de-
creased indicating the heavy metals inhibit bacterial activity. Cu showed higher toxicity than Zn and Cd. ICso of Cu, Cd, and Zn ranged from
0.37~1.96 mg/L, 154~169 mg/L, and 9.70~23.4 mg/L, respectively. The toxicity of Cu and Zn was reversely proportional to the length
of SRT. It is probably caused by the increased concentration of extracellular polymeric substances in longer SRT which absorb heavy
metals. Therefore, the operation of SBR with increased SRT is desirable in treatment of industrial wastewater containing heavy metals.
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Table 1. Characteristics of Municipal Wastewater used in this

study
Parameter Concentration
pH* 7.2
Total Suspended Solid(TSS) 85~170
BOD 135~275
COD 200 ~350
Total Kjehldahl Nitrogen(TKN) 39~52
Total Phosphorus 5~8.8
Alkalinity(as CaCOs) 170 —240

* unit : mg/l. except pH
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Fig. 1. Heavy metal concentration and inhibition of bacterial
activity measured with INT-dehydrogenase activity(SRT
was 2 days).
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Table 2. The half maximal inhibitory concentration(ICsp) of
Cu, Cd, and Zn at different sludge retention time

Heavy Correlation statistics ICso
metals n v value  95% C.L
2 5 0.98 0.37 0.17~0.80
5 5 0.97 0.70 0.38~1.29
Cu 9 5 0.98 0.90 0.62~1.32
14 6 0.99 1.33 1.17~1.51
30 6 0.99 1.96 1.55~2.48
2 8 0.93 16.9 13.2~21.6
5 8 0.91 16.5 10.5~259
Cd 9 8 0.95 154 12.1~19.5
14 8 0.95 16.4 128~21.1
30 8 0.99 16.8 15.8~18.0
2 8 0.99 9.70 859 ~11.0
5 8 0.98 15.0 11.8~18.9
Zn 9 8 0.99 17.8 15.7~20.2
14 8 0.96 21.2 144~312
30 8 0.99 234 19.2~28.6

* C.J. is confidence interval
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Fig. 2. Relationship between log copper concentration and log
gamma(see Eq. 2) at different sludge retention time.
The concentration of copper when log gamma equals
O(zero) is the half maximal inhibitory concentration(ICso).
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Fig. 3. Relationship between log cadmium concentration and
log gamma(see Eq. 2) at different sludge retention
time. The concentration of cadmium when log gamma
equals O(zero) is the half maximal inhibitory con-
centration(ICso).
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Fig. 4. Relationship between log zinc concentration and log
gamma(see Eq. 2) at different sludge retention time.
The concentration of zinc when log gamma equals 0
(zero) is the half maximal inhibitory concentration(ICsp).
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