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A Study on Environmental and Economic Analysis
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ABSTRACT: This study investigated the environmental and economical assessment for sewage sludge
treatment options including biogasification, incineration, carbonization, drying, and solidification,
Considering B/C ratio for an anaerobic digestion treatment, for 270,000 m’/d (over 1,150 m®/day), B/C
was 1, as the moisture content increased to 95 %, B/C was 1 for 100000 m’/d (capacity of 400 ms/day),
Anaerobic digestion+solidification was the most economically feasible, then Anaerobic digestion+incineration
and anaerobic digestiontdrying were the next economically feasible and then anaerobic digestion+
carbonization was the least economically feasible,

If anaerobic digestion efficiency was improved to 45%, the treatment costs for anaerobic digestion+
carbonization, anaerobic digestion+incineration and anaerobic digestiont+drying were decreased to
3,000~5,000 won/t and the costs for anaerobic digestion+solidification was decreased to 2,000~3,000 won/t

due to increasing of the beneficial cost of the biogas production,
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Fig. 11. Methodology of economic analysis.

Table 5. Comparison of economic analysis
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Fig. 12. Field research methods used in the economic analysis.
Table 6. Capacity of surveyed facilities
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60 ~ 80 mlqt 7 2 9
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20 ~ 40 vt 6 4 10
20 oJa} 1 2 3
oA 33 17 50
Table 7. Treatment methods and regional areas of surveyed facilities
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Fig. 13. Range of economic analysis.
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Table 8. The calculated measures of each cost items
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Table 9. The installation cost of digester in 11 facilities
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Table 11. Comparison of costs for various sewage sludge treatment options (with Anaerobic digestion treatment).
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Table 12. Comparison of basic costs for various sewage sludge treatment options (without Anaerobic digestion treatment)
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Fig. 15. Treatment costs vs. amount sewage sludge added (continued).
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Fig. 16. Treatment costs vs. amount sewage sludge added (continued).
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Fig. 17. Anaerobic digestion treatment B/C ratio analysis (digestion efficiency of organic wastes = 45%).

Table 13. Possible capacity of sewage sludge facility using digester

JUSE: Stexie| Ald Al A HIS StkeselX| EU A HE

(7H) (%) (=/9) (%)
500FHE o]A} 12 2.2 1,143,695 35.6
400 E o]A} 5 3.1 952,233 435
300HE o]A} 5 41 167,023 487
2T0HE oA} 5.2 268,271 57.0
2001 E o]A} 2 5.5 41,472 58.3
1003E o4} 23 9.8 466,448 72.8
90%E oA} 10.1 91,445 73.5
80ZE oA} 1.0 59,259 75.3
T0HE oA} 12.2 78,366 77.8
60%E o]AF 8 13.6 75,142 80.1
502 E oA} 10 15.5 69,602 82.3
5021 n|gt 459 100.0 569,380 100.0

7 543 3,212,337
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Fig. 18. Comparison of costs for sewage sludge treatment options.
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Table 14. Comparison on costs of sludge treatment options for various treatment capacities
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Fig. 19. Comparison of costs per tonnes for sewage sludge treatment options
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