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Fig. 1 Installation diagram of UV treatment system
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Fig. 2 Effects of HAs on VFAs production from sludge fermentation
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Fig. 3 Fluorescence quenching analysis of HAs on hydrolase during anaerobic fermentation of sludge
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Fig. 7 Effect of UV photocatalysis on the structure of HAs
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UV photocatalysis coupled with chemical flocculation alleviates the inhibition
of humic acids on VFAs production
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Abstract Humic acids (HAs) released during the thermal hydrolysis of sludge had an inhibitory effect on the
production of volatile fatty acids (VFAs) by anaerobic fermentation. UV photocatalysis, chemical flocculation
and the coupling of the two methods were used to achieve the modification-and removal of HAs. The results
showed that the removal rate of HAs was only 17.68%, and the VFAs production efficiency increased from
17.72% to 20.73% by using UV photocatalysis alone. The removal rate of HAs was 35.21%, and the acid
production efficiency was 27.96% by using chemical flocculation alone. The Zeta potential of HAs colloid
raised to —1.76 mV, meanwhile, the removal rate of HAs reached up to 68.50%, and the acidification efficiency
up to 31.64%, due to UV photocatalysis coupled with calcium salt dosing. The shedding or rearrangement of
fluorescent groups resulted in part of large molecules being decomposed into soluble small molecules, which
enhanced the interaction between HAs and solvent or solute-molecules. The photocatalytically modified HAs
would form a Ca-HA conjugate with Ca®', reducing the concentration of HAs, causing the alleviation of
inhibition on sludge anaerobic fermentation for VFAs production. This study had a positive effect on removing
HAs released by thermal hydrolysis and promoting anaerobic fermentation for VFAs production.

Keywords humic acids; UV photocatalysis; chemical flocculation; anaerobic fermentation; volatile fatty
acids
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