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Abstract

The purpose of this study was to improve low digestibility in anaerobic digestion facility of the sewage treatment
plant. To perform this research, sludge digestion and digestion gas purification facilities in sewage treatment plant was
applied. In the result of this study, it was very effective for sludge reduction from the improvement of digestive
efficiency. In addition, it was confirmed that high purity CH, (methane) was produced. This results can be useful as
basic data to improve the low digestibility in anaerobic digestion processes.
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Table 1. Facilities digester specifications

Item Facility

Form Mesophilic anaerobic 2 Step digestion
Specifications @ 18.6mx 11.0 mH x 2
Volume 11,956 m’

Direct heating(direct injection of water

Heating method vapor in the tank)

Agitated manner ~ Gas stirring

B AT A SR e SRS o
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Table 2. Status of sludge generation

Item Unit Design criteria Max. Min.
Production amount m’/d 131.3 753 357
Moisture % 97.0 99.5 98.02
Raw sludge
TS % 3.0 4.70 1.98
Solids
Vs %/TS - 75.00 57.32
Production amount m’/d 587.0 1,718 971
Moisture % 99.0 99.6 99.30
Excess sludge
TS % 1.0 4.30 0.70
Solids
A\ %/TS - 82.00 51.84
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Fig. 1. Process plant sludge solubilization.
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Fig. 2. Schematic digester gas purification equipment.
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Table 3. Results of SCODcr concentration for sludge solubilization efficiency analysis

Increased
SCODcr SCOD¢, Increased
Index before solubilization after solubilization SCOD¢: SCODc: Remark
(Average)
1th 1,310 2,170 860
1day 2th 930 1,990 1,060 4 zhslﬂo%r
2day 1th 1,990 2,900 910 ’ (60 E”/d)
2th 1,360 3,110 1,750
3day 1th 1,390 2,660 1,270
2th 1,850 2,760 910
4day 1th 2,070 2,920 850
2th 2,490 3,270 780
1th 1,850 3,340 1,490
Sday 2th 1,910 3,110 1,200 078 3Irllﬂq>\}/1
6day 1th 2,240 3,200 960 (74 4mm3/(ri)
2th 2,320 3,170 850 .
1th 1,860 2,800 940
7day 2th 1,860 2,710 850
3th 2,060 2,750 690
4th 1,800 2,750 950
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Table 4. Results before and after the change in pH sludge solubilization
H pH
Index e after pH change Remarks
before solubilization .
solubilization
o 1th 6.79 6.42 037
&y 2th 6.61 6.40 021 2“;?%
lth 6.61 6.30 031 ;
60m'/d
2day 2th 6.54 639 0.15 ( )
N lth 6.46 627 0.19
ay 2th 6.40 630 0.1
i 1th 6.47 6.27 02
Y 2th 6.44 6.35 0.09
sia 1th 6.70 6.42 0.28
Y 2th 6.56 633 0.23 ;rifrl%r
1th 6.60 6.33 027 '
74.4m/d
6day 2th 651 637 0.14 ( )
1th 6.52 6.42 0.1
T 2th 6.59 636 023
d 3th 6.45 635 0.1
4th 6.51 632 0.19
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Fig. 3. Trends of sludge reduction rate.
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Fig. 4. Amounts of digestion gas production.

AN Abg 2 2] W] 2ol ek, 4
sphe] A A - Fo] BEA BEek AN HA
A3 Table 5 9 637} 2ok, 22 HARLES &
ol7] 918 U k0] o] CHa 55% o),
CO» 30% OO Sotof s, A M| ¢rel Bl
2T §A7} FABDE 48100 £HESS kolo}
ik

Table 5. Before and after of digester gas purification

Index Before purification After purification
CH,4 Concentrations 55~65% 94~96%
CO; Concentrations 30~35% 0%
Etc Less than 1,000ppm ND

Table 6. Digester gas and refining gas composition analysis

CH, CO; H.S 0O NH;

Index (vOL%) (VOL%) (ppm) (VOL%) (ppm)
Inet 6584 301 980 ND  0.022
(Digestion) ' ’ ’
Outlet
(burificationy 9556 02 ND  ND 0008
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Fig. 5. Ratio of digester gas composition.
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