Journal of the Korea Organic Resources Recycling Association, 29(4), pp.99-106 (2021)

) Original Paper
ISSN 1225-6498 eISSN 2508-3015  https://doi.org/10.17137/korrae.2021.29.4.99

StraeiA| &g A3 B S flet
el ndze]| 2 39

O[AIg, QI

_

Enhancement of anaerobic digestion of sewage sludge
by combined process with thermal hydrolysis and separation
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ABSTRACT: The purpose of this study was to evaluate the performance of novel process with thermal hydrolysis and
separation as pre-treatment of anaerobic digestion (AD). The dewatered sludge was pre-treated using THP, and then separated.
The separated liquid used as substrate for AD and separated solid was returned on THP(Thermal Hydrolysis Process).
The degree of disintegration (DD, based on COD) using only THP found 45.1-49.3%. The DD using THP+separation
found 76.1-77.6%, which was higher than only THP. As result from dual-pool two-step model, the ratio of rapidly degradable
substrate to total degradable substrate found 0.891-0.911 in separated liquid, which was higher than only THP. However,
the rapidly degradable substrate reaction constant (kF) of only THP and THP+separation were similar. This results found
that dewatered sludge was disintegrated by THP, and then rapidly degradable substrate of hydrolyzed sludge was sorted
by separation.
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Table 1 Characteristic of Raw Dewatered Sludge (DS), Thermal Hydrolyzed Sludge (THS) and Separated Liquid (SL)

Item Unit DS" 1%t THS 2" THS 3¢ THS 1 SL 2 gL 39 SL
TCOD g/L 13324434  92.9+13.1 107.6£12.7  102.5+12.4 87.148.2 93.247.2 94.0+6.2
SCOD g/L 24.3+0.08 51.2+11.2 61.9+9.7 60.0+10.1 70.1+4.8 75.745.1 76.8+3.4

T-Pro. mg/LL 487.3£26.4 340.9£24.2 337.6+£26.2 345.5£24.2 381.8+16.8 387.6+12.6 379.6+10.7

S-Pro. mg/L  1782+112  221.3+134  2254+162  231.5£13.3  316.1£10.1  318.7+11.8  313.8+10.9

T-Car. mg/lL. 3296442474 2400.3+£289.3 2503.3+£301.8 2559.8+244.1 2574.3+£146.5 2486.9£137.2 2472.1£124.7

S-Car. mg/lL.  1363.1£173.3 1532.8+188.3 1679.6+202.1 1725.1£184.3 2109.7487.8 2063.9+43.2 2064.4+86.8
1) DS2] TCODS} SCOD ©H9l+= g/kg,

Table 2. Degree of Disintegration after Thermal Hydrolysis and Separation

ltem 1% THS 2™ THS 39 THS 15t SL 2™ SL 39 SL
COD 45.1% 48.1% 49.3% 76.1% 77.0% 77.6%
Pro. 44.7% 47.6% 48.0% 72.9% 72.0% 72.7%
Car. 38.4% 43.9% 44.4% 69.2% 71.0% 71.9%
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Fig. 1. Methane production of thermal hydrolyzed sludge

and dewatered sludge (raw sludge).
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Gompertz equation.

Table 3. Parameters Fitted to the Dual-pool Two-step Model in the Thermal Hydrolyzed and Separated Sludge

Item Unit DS 19THS 2"THS 3“THS 1% SL 2™ SL 39 SL
Manax L CHy/g COD 0.128 0211 0.210 0211 0.302 0.303 0.299
a - 0.242 0.533 0.677 0.684 0.891 0911 0.896
kF day’ 0.034 0.049 0.067 0.070 0.068 0.072 0.069
kL day’! 0.001 0.021 0.017 0.017 0.045 0.042 0.035
KVFA day’! 0.893 0911 0.926 0917 1211 1.433 1.375
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