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Fig.1 Dose response relationships of nitrification substrates and products

to photobacterium.
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Table 1 The acute toxicity of single nitrification substrate or product

Nitrification substrates and products ~Linear regression equation ~ Correlation coefficient(R)  ICsy/(mg/L) ICsy value of 95% fiducial limit/Cmg/L)

Ammonium y= —4558.2x+4459.3  0.9742 2180.2 1962.8 ~2688.2
Hydroxylamine y=—13.838x+13.193  0.9446 6.2740 5.1329 ~ 6.6918

Nitrite y= —2299.7x + 2357 0.9847 1207.2 812.91 ~1372.6
Nitrate y= —6999.6x + 6640. 1 0.9631 3140.3 2993.9 ~3214.3

R2 ZUREYMBREEAHENEKEEM

Table 2 Combined toxicity of multicomponent mixtures to photobacterium

A B C D E F G
Nitrification substrates and products (NH,Cl + (NH,Cl + (NH,Cl + (NH,0H+ (NH,OH+ (NaNO, + (NH,Cl + NH, OH +
NH,OH)  NaNO,) NaNO; ) NaNO, ) NaNO; ) NaNO; ) NaNO, + NaNO,)
Equivalent mixed 1090.1 + 1090.1 + 1090.1 + 3.1370 + 3.1370 + 603.6 + 545.05 + 1.5685 +
concentration/(mg/L) 3.1370 603.6 1570.2 603.6 1570.2 1570.2 301.80 + 785.08
Equivalent mixing ratio 347.50:1 1.8061:1 1:1.4404 1:192.41 1:500.53 1:2.6014 347.50:1:192.41:500.53
Theoretical ICsy/Cmg/L) 1093.2 1693.7 2660.3 606.74 1573.3 2173.8 1633.5
Practical 1Csy/Cmg/L) 1184.1 1595.8 4332.7 517.45 2074.5 3485.7 1433.1
The contribution of each component to 1180.7 + 1027.1 + 1775.4 + 2.6800 + 4.1000 + 967.87 + 478.19 + 1.3761 +
1Csy/Cmg/L) 3.4000 568.7 2557.3 514.77 2070.4 2517.83 264.78 + 688.77
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Fig.2  Combined toxicity of binary mixture of nitrification substrates and Fig.3 Combined toxicity of quatemnary mixture of nitrification substrates

products. and products.
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Table 3 Combined toxicity of multicomponent mixtures
Multicomponent mixtures Linear regression equation Correlation coefficient(R) 1Cso/Cmg/L)
A (NH,CI + NH, OH) y= —2586.4x+2477.3 0.9799 1184.1
B(NH,Cl + NaNO,) y= —3182.8x+3187.2 0.9962 1595.8
C(NH, CI + NaNO; ) y= —8660.1x + 8662.7 0.9996 4332.7
D(NH, OH + NaNO, ) y= —1122.9x+ 1078.9 0.9280 517.45
E(NH,OH + NaNO; ) y= —4226.0x +4187.5 0.9972 2074.5
F(NaNO, + NaNO; ) y= —7122.7x+7047.0 0.9970 3485.7
G(NH4Cl + NH,OH + NaNO, + NaNO;) y= —2958.8x+2912.5 0.9948 1433.1
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Fig.4 Equivalent effect of combined toxicity. Where & is ICsy value of
toxicant A, Cay » a3 )is ICsy value of 95% fiducial limit of toxicant A, b,is
ICsy value of toxicant B, (hy s by )is ICsy value of 95% fiducial limit of
toxicant B, ay is the contribution of toxicant A to ICsy value of the

mixture; by is the contribution of toxicant B to 1Csy value of the mixture.
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Fig.5 Equivalent effect of combined toxicity of

binary mixture of nitrification substrates and products.
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Toxicity of nitrification substrates and products to photobacterium

Tingting Chen, Ping Zheng "
(Department of Environmental Engineering, Zhejiang University, Hangzhou 310029, China)

Abstract: [ Objective ] In this study, we studied the toxic effect of nitrification substrates and products on photobacterium.
[ Methods ] The acute toxicities of nitrification substrates and products to photobacterium were studied with the 15-min half
inhibitory concentration (1C5,) as indicator at pH =7.0. [ Results] The results of individual toxicity indicated that the toxicity of
nitrification substrates and products to photobacterium increased with increasing concentration and there was a linear correlation.
The 1Csy values of ammoniums hydroxylamine nitrite and nitrate were 2180.2 mg/L, 6.2740 mg/L, 12072 mg/L and 3140.3 mg/
L, respectivelys and their toxic order was hydroxylamine > nitrite > ammonium > nitrate. The combined effects of substrates and
products were assayed by equivalent concentration mixing method. The results showed that the combined effects of ammonium and
hydroxylamine, ammonium and nitrites hydroxylamine and nitrite were additive effectss whereas the combined effects of ammonium
and nitrate> hydroxylamine and nitrate, nitrite and nitrate were independent effects. The combined effect of all nitrification
substrates and productions was also additive effect. [ Conclusion] According to the correlation of the inhibiting concentration to
photobacterium and nitrifying bacterium by nitrification substrates and products; the change of luminous intensity of
photobacterium can indicate the inhibition from nitrification substrates and products.
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