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Abstract

In this study, the effects of single and binary heavy metals toxicity on the growth and phosphorus removal ability of Bacillus
sp.. known as be a phosphorus-removing microorganism, were quantitatively evaluated. Cd, Cu, Zn, Pb, Ni were used as heavy
metals. As a result of analysis of variance of the half of inhibition concentration and half of effective concentration for each
single heavy metal treatment group, the inhibitory effect on the growth of Bacillus sp. was Ni < Pb < Zn < Cu < Cd. And
the inhibitory effect on phosphorus removal by Bacillus sp. was Ni < Pb < Zn < Cu < Cd. When analyzing the correlation
between growth inhibition and phosphorus removal efficiency of a single heavy metal treatment group, a negative correlation
was found (R* = 0.815), and a positive correlation was found when the correlation between ICsy and ECsy was analyzed (R
= 0.959). In all binary heavy metal treatment groups, the interaction was an antagonistic effect when evaluated using the additive
toxicity index method. This paper is considered to be basic data on the toxic effects of heavy metals when phosphorus is removed
using phosphorus removal microorganisms in wastewater.
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2 Aol ARG M E-2- Bacillus sp.o|t). 1A=
o]l ARE-E viR| 9] A& 571 L o] NH.Cl
1.91 g, CaCl'H,0 0.03 g, MgSO47H,0 0.2 g, 0] A
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0.2, 04, 0.6, 1 mg/L, Cu 0, 4, 8, 12, 20 mg/L, Zn 0,
3,6,9,15mg/L, Pb 0, 4, 8, 12, 20 mg/L, Ni 0, 6, 12,
18,30 mg/Lo|3iek 2 o< S A Al oA i 5
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of inhibition concentration (ICsp) X half of effective
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Fig. 1. ICs of single heavy metals against Bacillus sp. in each medium containing the respective single heavy metals; (A)

Cd, (B) Cu, (C) Zn, (D) Pb, (E) Ni.

QltiLange and Thomulka, 1997).

2.6. SAEN

SAS software package version 9.4 (SAS Institute,
Cary, North Carolina, USA)E o]-&35}o] A& 3|E
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Fig. 2. ECs of single heavy metals against Bacillus sp. in each medium containing the respective single heavy metals; (A)

Cd, (B) Cu, (C) Zn, (D) Pb, (E) Ni.

T ¥ 1Cs502 ANOVA B8 A3k =H<20] Bacillus
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=M
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Fig. 3. (A) Correlation between the growth inhibition of Bacillus sp. and the phosphorus removal efficiency by Bacillus sp.
in medium containing single heavy metals. (B) Correlation between the ICsy and the ECsy against Bacillus sp. in

medium containing single heavy metals.
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