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Copper and Cadmium Toxicities to Activated Sludge Investigated with ToxTell

Biosensor
WANG Xue-jiang, WANG Xin, LIU Mian, WU Zhen, YANG Lian-zhen, XIA Si-qing

(State Key Laboratory of Pollution Control and Resource Reuse, School of Environmental Science and Engineering, Tongji University,
Shanghai 200092 , China)

Abstract: Effects of different concentrations of Cu®*, Cu’* and Cd’* combined pollution on the removal performance of COD in
activated sludge system were investigated, and the ToxTell biosensor with activated sludge was constructed to determine the toxicity of
Cu®*, Cu’*and Cd*>* combined pollution. The results showed that there was no significant impact on the activated sludge process when
Cu®* concentration was lower than 10 mg-L ™", and the addition of Cd** enhanced the inhibition of COD removal, and the maximum
inhibition efficiency of COD reached at about 1.5 h. With the increase of aeration time, the COD removal efficiency increased slowly
again. The toxicity measurement with ToxTell biosensor was close to the biological effects (inhibition efficiencies of COD), which
showed that the ToxTell biosensor could be used well in the early warming determination of Cu’* and Cd** in the activated sludge
process.
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Fig. 1 Typical toxicity analysis current curves of ToxTell biosensor
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Fig. 2 Effects of different concentrations of Cu?* on COD removal in activated sludge process
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Fig. 3 Effects of combined Cu®* and Cd?* on COD removal

in activated sludge process
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Fig. 4 Toxicity determination of Cu®* with ToxTell biosensor



6 AL ToxTell AZMLIRERAE Cu®* [ Cd®* phili il PET5 Y8 R G2 M v (4 )3 2093

240 |-

30 mg-L! Cu?*
210 L +40 mg.L™" Cd*
180 |
150 |
E 30 mg-L™' Cu®*
¥ o120 L q
§ 30 mg-L™! Cu?*
oo L [ *30mgL™cd™
30 mgL™! Cu®* R
60 +50 mg-L™' Cd**
30 30mg-L™! Cu** + 10 mg.L™! Cd**
0 1 1 1 1 1 1 1 1

0 500 1000 1500 2000 2500 3000 3500 4000
is

B 5 ToxTell £¥fEEAR Cu?* #1 Ca** EBEFHEESN

Fig. 5 Toxicity determination of Cu®?* and Cd**

with ToxTell biosensor
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