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Effects and mechanism of multi-walled carbon nanotubes on

the bacterial toxicity of cadmium
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Abstract: [Objective [This study aims to explore the combined toxicity of multi-walled carbon nanotubes
(MWCNTs) and heavy metals. [Method JThree types of MWCNTs [Short-MWCNT s (S-M), Short-carboxyl-
MWCNTSs (SC-M), Short-hydroxyl-MWCNTs (SO-M) ] were selected to conduct the toxicity tests. Single and
combined toxicity of MWCNTs and Cd* to Escherichia coli with different mass concentrations was studied, and
the underlying toxicity and its influencing mechanism were revealed by zeta potential determination, sedimenta-
tion and adsorption experiments. [Result JUnder the same conditions the bacterial toxicity of the three types of
MWCNTSs ranging from strong to weak was S-M, SC-M and SO-M. In the presence of MWCNTs (100 mg-L™)
and Cd*(0, 1, 2, 4, 8, 10 mg-L™"), the combined toxicity ranging from strong to weak was S-M + Cd*, SC-M +
Cd** and SO-M + Cd*. All the combined toxicity was lower than additive toxicity accordingly. In the presence
of MWCNTs (10, 20, 50, 100, 200 mg-L™") and Cd*(1 mg-L™), the combined toxicity ranging from strong to
weak was S-M + Cd*, SC-M + Cd* and SO-M + Cd*. [Conclusion ]The influence of MWCNTs on the bacterial
toxicity of Cd* mainly depends on the adsorption capacity of MWCNTSs to Cd*. [Ch, 4 fig. 1 tab. 18 ref. ]
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Figure 2 Toxicity variation of MWCNTs-Cd* toward E. coli
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Figure 3 Settling properties of MWCNTSs and its compounds toward E. coli
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