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Toxicity of Anaerobic Digestion Intermediates
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Abstract: Few researches on individual toxicity of anaerobic digestion intermediates have so far been reported, let alone researches on their
combined toxicity. Ethanol, acetate, propionate and butyrate are four typical intermediates in anaerobic digestion and their acute toxicity are
determined with Photobacterium phosphoreum. The results showed that the ICs, (half inhibition concentration for 15 min ) values of ethanol,
acetate, propionate and butyrate were 27.0, 3.96, 2.49 and 6.00 g- L, respectively. The toxicity descended in the order of propionate, acetate,
butyrate and ethanol. The inhibition of VFAs(volatile fatty acids) in their undissociated forms was stronger than that in their dissociated
forms. The ICy, values of undissociated acetic acid, propionic acid and butyric acid were 23.4, 19, 37 mg- L™, respectively, which were 234,
190, 370 times of the ICs; values of standard toxicity reference substrate HgCl,. The combined effects of ethanol and acetate, ethanol and pro—
pionate, ethanol and butyrate, acetate and propionate, acetate and butyrate, propionate and butyrate were all additive effects. The combined
effects of the four anaerobic digestion intermediates were also additive effects. The achievement has laid a basis for control and optimization of
anaerobic biotechnology.
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Figure 1 Dose response relationships for 4 anaerobic
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Table 1 The acute toxicity of anaerobic digestion intermediate Table 2 Combined toxicity of anaerobic digestion intermediates
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Figure 2 Combined toxicity of 7 multicomponent mixtures of

anaerobic digestion intermediates
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