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Fig. 1 Effect of different ratios of enzymes in the compound enzyme on the hydrolysis efficiency of sediment in septic tank
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Fig. 2 Effect of compound enzyme dosage on the hydrolysis efficiency of sediment
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Fig. 3  Effect of reaction time on the hydrolysis efficiency of sediment treated by compound enzyme
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Fig. 4 Effect of temperature on the hydrolysis efficiency of sediment treated by compound enzyme
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Fig. 5 Effect of pH on the hydrolysis efficiency of sediment treated by compound enzyme
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Fig. 8 Changes in EPS fluorescence spectra of raw sediment and sediment treated by compound enzymes
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Hydrolysis of sediment in septic tank by compound enzyme to increase carbon
sources in wastewater treatment plants
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Abstract To address the issue of carbon source shortage in wastewater treatment plants, this study investigated
the hydrolysis of septic tank sediment using a compound enzyme (neutral protease, a-amylase, and lipase) to
release organic matter. The results indicated that the optimal hydrolysis of the sediment occurred at 8% (w/w)
compound enzyme (neutral protease:a-amylase:lipase=4:1:1), at a temperature of 25 °C, a pH of 7, and a
reaction time of 2 hours. Under these conditions, SCOD (soluble chemical oxygen demand), polysaccharides,
ammonia nitrogen, and protein were 5 492.50, 3 054.48, 305.56 and 460.77 mg-L™', respectively. The results
from scanning electron microscopy, particle size analysis, and three-dimensional fluorescence spectroscopy
indicated that both the surface structure and EPS structure of the sediment were disrupted following treatment
with the compound enzyme, leading to the release of soluble organic matter from the interior to the exterior of
the sediment. The concentrations of protein and soluble microbial byproducts in the supernatant increased,
enhancing both the organic matter content and biodegradability of the effluent from the septic tank, which helps
to augment the carbon sources available for wastewater treatment plants.

Keywords neutral protease; a-amylase; lipase; sediment in septic tank; hydrolysis; carbon sources
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