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Abstract

Primary sludge and thickened surplus sludge were separately digested in a mesophilic and a
thermophilic anaerobic digestion. As a result, the primary sludge was digested easier in the
mesophilic digestion than the thickened surplus sludge. However, in the thermophilic digestion
vice versa occured. On the basis of these results, a two-series digestion process with a thermo-
philic liquefaction of only thickened surplus sludge was proposed (hereafter called modified two

-geries digestion process).

In the thermophilic liquefaction of the thickened surplus sludge, the maximum volumetric
loading rate of VSS of 14g-/"'-d™! (HRT, 1.8d) could be achieved with respect to liquefaction
of the sludge. On the other hand, in the mesophilic digestion of the mixture of thickened surplus
sludge liquefied and primary sludge, the maximum volumetric loading rate of VSS of 8g+/-1-d!
(HRT, 2.3d) could be achieved. In order to evaluate the performance of the modified two-series
digestion process, a conventional mono-phase digestion was also investigated. As a result, the
maximum volumetric loading rate of VSS in the modified two-series digestion process was
about twice as much as that in the conventional process. The VSS digestion efficiency also
increased up to about 109 compared to that in the conventinal process at the same volumetric

loading rate of VSS.
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Table 1 Components of sewage sludge

Primary sludge Thickened surplus sludge
TOC  (mgrf) 409~1,214 21~138
ic {mg-rY) 0-~79 26~81
VFA  (mgrY) §36~1,006 ND
ss  (mgrh) 20,400~33,730 29,830~35,750
v8s  (mgi) 15,880.23,420 24,610~28,700
Ash  (mgr) 4,300~10,310 §,220~8,050
pH () 4.0~5.3 6.0~6.8

TOC, IC and VFA concentrations were ananlyzed in the supernatant of
the sludge.
Annual average temperature of the sludge ls 21 °c.
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Fig. 1 Schematic diagram of equipment for batch
anaerobic digestion
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Fig. 2 Schematic diagram of two-series digestion of sewage sludge with liquefaction

of thickened surplus sludge
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Fig. 3 Changes in gas production, pH, the concentra-
tions of TOC and VFA during mesophilic diges-
tion (37°C) of sewage sludge.

O, O, ¥V, O, primary sludge ; €, B, ¥,
@, surplus sludge ; ¥, mixed sludge
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&, , VFA concentration (x10° mg- 1'%}
o,®, TOC concentration (x10° mg- I"1)

¥, ¥, Total gas preduction (7)

Fig. 4 Changes in gas production, pH, the concentra-
tions of TOC and VFA during thormophilic
digestion (53°C) of sewage sludge.

Symbols are the same as in Fig. 3
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Fig. 5 Effects of volumetric loading rate of VSS on
the efficiency of anaerobic treatment in the
thermophilic liquefaction (63°C) of thickened
surplus sludge
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Effects of volumetric loading rate of VSS on
the efficiency of anaerobic treatment in the
mesophilic digestion (37°C) of mixed sludge
composed of the primary sludge and the thick-
ened surplus sludge liquefied
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Fig. 7 Effects of volumetric loading rate of VSS on
the efficiency of anaerobic treatment in the
conventional mesophilic digestion (37°C) of
mixed sludge composed of the primary sludge
and the thickened surplus sludge
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Fig. 8 Comparison of performance between the two
-series digestion with the thermophilic lique-
faction of thickened surplus sludge and the
conventional digestion.

Closed symbols, the two-series digestion ; open
symbols, the conventional digestion
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