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Abstract; The relationship between organic substance transformation and biogas production in
sludge anaerobic digestion with high organic concentration was investigated in a self-designed internal
circulation stirring anaerobic reactor which operated continuously for 64 days. Meanwhile, variation of
sludge rheological properties was analyzed, and sludge digestion efficiency and flow characteristics were
discussed. The results showed that the average removal rate of total organic substance could reach more
than 30% and the highest was 45% . The VSS content decreased from 16.92 ¢/I. to 3. 575 g/L. The
concentration of VFA decreased from (460.02 +0.5) mg/L to (50.20 £0.26) mg/L, and the biogas
yield improved rapidly and the methane content was up to 52.9% . The TSS of the sludge was positively
correlated with sludge viscosity under steady state, and the Pearson’ s coefficient was 0.816 2. The effect
of microorganisms and the internal circulation system on the floc structure and sludge composition reduced
the sludge rheological properties ( viscosity and thixotropy) during digestion process, which represented
an increasing trend with the increase of sludge dosage.
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Fig.1 Schematic diagram of experiment device
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Tab.1 Characteristics of inoculated sludge and digested sludge
W H sl THATE R
pH & 6.32 +£0.05 6.42 £0.06
TSS/(g - L") 41.24 £0.14 52.70 £0.22
VSS : TSS/ % 19.18 £0.05 25.23 £0.08
TCOD/(mg - L") 28 921.33 +726. 66|45 634. 66 +423.33
VFA/(mg - L™") — 459.00
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Fig.2  Change of TCOD of extracted sludge
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Fig.3  Change of TSS,VSS and VSS/TSS
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Fig.4 Rheological curve fitted by Herschel-Bulkley model
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Fig.5 Change of steady state viscosity of sludge
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Fig.6  Change of thixotropic index
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