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Variation of Sludge Characteristics in a Large-scale Anaerobic Digestion
System
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Abstract; The current process performance, sludge characteristics, and components of dissolved
organic matters (DOM) of a sludge anaerobic digestion ( AD) system, with the treatment capacity of 204
tDS/d, were investigated. In 2016, the AD system showed good process performance with biogas yield of
0.77 m’/kgVSS and degradation efficiency of organic matters of 45.8% . The deterioration of sludge ag-
gregation and dewaterability was observed in the AD system owing to the decrease of sludge particle size
and diffusion of extracellular polymeric substances from the inner layer to the outer layer. Analysis on
DOM components showed that the AD system could degrade tyrosine-like protein completely and aromatic
protein partly, but non-biodegradable organic substances (fulvic, humic and compounds with unsaturated
double bonds and benzene ring) were accumulated in filtrate of the AD system.
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Fig.2 Monthly change of sludge anaerobic digestion system
operation indexes (2016)
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Tab.1 Characteristics of sludge and filtrate before and after
anaerobic digestion

wH DS MS PS | ES

pH 1 8.64+0.05 |7.94+0.09 |7.198.07
COD/(mg -+ L7")| 174.1£9.9 |154.6 +21.2504.4[105.2
TOC/(mg+ L™")| 75.0+6.2 | 63.3+36.4 194.0/42.0
S/ (mg - L7')[46.30 £19.41 49.11 £20.12/ 5.8 |64.8

%A/ (mg - L™')487.12 £31.81{67.71 £2.98 |74.1| 62
SS/(g-L7") |39.53+3.31 [51.41 +4.54 19.7356.41
VSS/(g -+ L7") | 17.02 £1.68 |26.60 £3.36 23.3930.79
CST/s 119.3 £5.94 68.38 +11.84(142.240.25
(lolzsrfl{lf/kg’l) 24.92 +3.18 [18.60 +£3.03 |18.55[11. 90
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Fig.3  Effect of anaerobic digestion on particle size distribution
of sludge
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Fig. 4  Stratification of EPS in sludge before and after
anaerobic digestion
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Fig.5 Typical excitation emission matrix contour of DOM in
filtrate of sludge before and after anaerobic digestion
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Fig. 6 UV-vis spectrum of sludge filtrate before and after
anaerobic digestion
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Tab.2  UV-vis adsorption of sludge filtrate before and after
anaerobic digestion

JiH |UVys/ cm”! UVas4/UVis | UV300/UVg0 | UViyys/ UV g5
DS 10.98 £0.01|4.48 +0.13{4.16+0.10(12.2 £1.65
MS ]0.59 £0.06|4.13 £0.03|3.38 £0.34|3.67 £2.05

Ps 0.49 6.09 4.82 3.88
ES 0.61 4.14 3.87 5.67
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