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Enhancement of Anaerobic Biodegradability
and Solubilization by Thermal Pre-treatment
of Waste Activated Sludge

Seongyeob Jeong*, Sukyoung Jung and Soonwoong Chang**

The present study investigated the effects of thermal pre-treatment on the enhancement of anaerobic biodegradability
of waste activated sludge at varied TS concentration levels. The activated sludges were thermally oxidized for 30 minutes at
80~200C with varied TS concentrations (2%, 4% and 6%). and then, sludge characteristics, solubilization efficiency and methane
production vyield of thermally pre-treated sludges were analyzed. The higher the temperature in the thermal pre-treatment, the higher
the concentration levels of dissolved matters such as SCODc, NH4" and VFAs, which indicates that the thermal pre-treatment
facilitates the hydrolysis and acid fermentation. Furthermore, the solubilization efficiency was increased in proportion to the
temperature rise at all TS concentrations and was reached at 68.9%, 55.6% and 53.1%, respectively, at 200C. In the BMP
test of the pre-treated sludges, higher methane production yields were observed as 0.313. 0.314 and 0.299 m® CHa/kg VSaqd
at the condition of TS 2% (160°C), 4% (160°C) and 6% (180°C), respectively, and degradation rate was increased by 84%, 79%
and 65% compared with non-pretreated waste activated sludge. These findings suggest the effectiveness of thermal pre-treatment
of waste activated sludge for anaerobic biodegradable process.
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Nomenclature

IS : total solid (%) VS : volatile solid (%)
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T-N . total nitrogen (g/L)
VFAs . volatile fatty acids (g/L)

TCODc;, : total chemical oxygen demand (g/L)
SCODc;, : soluble chemical oxygen demand (g/L)
subscrip

WAS : waste activated sludge

BMP : biochemical methane potential
STP : standard temperature and pressure
FID : flame ionization detector
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Fig. 1 Schematic diagram of experimental set-up thermal treatment
Table 1. Characteristics of WAS
Sample TS Vs TCODe SCODe TN NH VFAS pH VS/TS SCODc//
P (%) (%) (g/L) (9/L) (g/L) (/L) (9/L) (%) TCODG,
WAS 2, 2.00 1.49 2143 0.60 1.34 0.15 0.003 6.23 743 0.028
WAS 45 402 2.94 424 1.19 2.64 0.26 0.038 6.20 73.1 0.029
WAS 69, 5.92 4.30 61.55 3.11 3.82 0.48 0.133 6.12 725 0.051
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Table 3. Literature comparison of the BMP test results
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2.00 160 30 0.313 (84% 1) 0.219 (85% 1)
This study activated sludge 4,02 160 30 0.314 (79% 1) 0.219 (75% 1)
5.92 180 30 0.299 (65% 1) 0.206 (62% 1)
Bougrier et al., 2007% activated sludge 145 190 15 0.314 (23% 1) 0,217 (25% )
Val del Rio et al, 2011 granular sludge 2.96 170 20 0.337 (99% 1) 0.219 (88% 1)
Yang et al,, 2010™ activated sludge - 200 30 - 0.261 (88% 1)
Mottet et al., 2009 activated sludge 46 165 30 - 0.215 (30% 1)
Donoso—Bravo et al,, 2011%" activated sludge 7.68 170 15 0.286 (18% 1) -
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