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Abstract : This study was carried out to get the characteristics of anaerobic digestion for chemical/biological sludge produced from
municipal sewage treatment plant for phosphorus. Anaerobic mesophilic batch tests showed that the ultimate biodegradability of
waste activated sludge showed 31%, PACI sludge 24%, Alum sludge 26%, respectively. At the S/I 1.0, 75% of total biodegradable
volatile solids (TBVS) of waste activated sludge was degraded with an initial rapid decay coefficient, k1 of 0.1129 day" and 74%
of TBVS of PACI sludge with k1 of 0.0998 day”, and 76% of TBVS of Alum sludge with k1 of 0.1091 day” for 20 days. During
the operation of SCFMRs, the 3 reactor (Control, PACI, Alum) pH maintained 6.7~7.0 and the reactor alkalinity maintained 1,800~
2,200 mg/L as CaCOs. The average biogas production rates of SCFMRs fed with PACI sludge and Alum sludge were 0.089 v/v-d
and 0.091 v/v-d, respectively, which was 27~28% lower than that of the control (0.124 v/v-d) at an HRT (hydraulic retention times)
of 20 days. And the methane content during the operation ranged 70~76% in 3 reactor. The average TVS removal efficiency of
SCFMRs fed with PACI sludge and Alum sludge were 19.6% and 19.9%, respectively, at an HRT of 20 days, which showed 4%
lower than that of the control (23.8%). The average BVS removal efficiency of SCFMRs fed with PACI sludge and Alum sludge
were 25.8% and 26.9%, respectively, at an HRT of 20 days, which was 8~9% lower than that of the control (34.5%).
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Table 1. Trace element required for anaerobic biodegradability
test

Chemical composition Concentration (mg/L)

FeClz - 4H,0 2,000
H3BOs 50
ZnClyp 50
CuCl - 2H:0 38
MnClI - 4H,0 500
(NH4)6M07024 - 4H20 50
AlCl3 - 6H20 90
CoCly - 6H20 2,000
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Table 2. GC analysis condition for CH,/CO»

Packing material Porapark-Q, 80/100 Mesh

Column SUS Column (ID 2 mm x 3 m)
Detector TCD (Thermal Conductivity Detector)
Column temp, 80T

Injector temp. 80T

Detector temp. 100C

Current 80 mA

Carrier gas Helium gas (99.99%) 20 mL/min
Sample volume 02mL
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Table 3. Physicochemical characteristics of sludge
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toms Wasted activated sludge PACI sludge Alum sludge

Range Average Range Average Range Average
TS (%) 1.63~1.87 175 1.59~1.80 17 1.61~182 1.72
VS (%) 1.03~127 115 0.97~123 1.1 0.96~124 1.1
pH 6.43~6.65 6.54 6.24~6.50 6.37 6.24~6.50 6.37
Alkalinity (mg/L as CaCOs) 420~560 490 380~520 450 400~520 460
TCOD (mg/L) 11,593~12,890 12,241 10,365~11,603 10,984 10,470~11,537 11,004
SCOD (mg/L) 280~385 333 250~360 305 245~370 308
TN (mg/L) 327~371 349 325~370 348 324~363 343
TP (mg/L) 120~136 128 117~135 126 118~137 128
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Table 4. Summary of the kinetic study on the experimental sludge
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ltoms Ultimate biodegrad- First-order decay rates
ability (%) ki (day™) Duration (from-to) (days) S+/So(%) ka2 (day™") Duration (from-to) (days) S2/So (%)
Wasted activated sludge 31 0.1129 0-20 75 0.0107 21-90 25
PACI sludge 24 0.0998 0-20 74 0.0073 21-90 26
Alum sludge 26 0.1091 0-20 76 0.0097 21-90 24
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Table 5. Operating condition of SCFMR
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Fig. 5. Temporal variation of pH at different HRTs of SCFMR,
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Fig. 6. Temporal variation of Alkalinity at different HRTs of
SCFMR,
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Fig. 7. Temporal variation of biogas productivity (v/v-d) at
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Fig. 10. Temporal variation of BVS removal (%) at different
HRTs of SCFMR (effluent basis).
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