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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, For
the economical feasibility the 30 plants with anaerobic digestion treatment and the 17 plants without anaerobic
digestion treatment were investigated, In regarding to the environmental assessment, the air emission
pollutants (SOx, NOx , etc) from incineration and carbonization plants were assessed and 1~34 % of emission
limits was emitted, Drying and solidification plants emitted about 30 % of odour limits, And the rest of
the pollutants were emitted either at not—detectable level or at below the limits, When the by—products
from the solidification treatment was used as landfill cover materials, the unconfined compression strength
could be below the limit and it could cause an unsafe condition for those passing vehicles and the possibility
of the ground subsidence, There has been a maintenance difficulty due to frequent blockage and operational
failure, The result of the comparison of sewage sludge treatment options showed that anaerobic
digestion+incineration was the most economically feasible considering incineration and drying, For smaller
treatment capacity, solidification was the most economically feasible considering carbonization and
solidification and anaerobic digestion+tcarbonization was the most economically feasible considering

carbonization and solidification,
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Fig. 23. Schematic diagram of the BOD measurement point.

Table 15. Environmental assessment parameters for four treatment processes
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Fig. 24. Schematic diagram of carbonization process and the environmental assessment

parameters.
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Fig. 25. Schematic diagram of incineration process and the environmental assessment

parameters.
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Fig. 27. Schematic diagram of solidification process and the environmental assessment parameters.
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Table 16. Air emission results from incineration plants

S o x| COz CO NOX SOx HCl

- (mg/Sm) (%) (ppm) (ppm) (ppm) (ppm)

HS5 7|5 30 50 - 80 30 30
Ak 17,5443 12.2 10 31.0 11.2 1.79

A S} 1.11 11,0 10 27.0 1.0 0.18
A A-E(%) 99.9 9.8 - 12.9 91.1 89.9

Fl= 26,953.3 8.3 A0 23.7 11.0 0.40

B B} 2.91 6.3 A0 11.2 8.0 0.12
A A (%) 99.9 24.1 - 52.7 27.3 70.0

Ak 1,429.1 3.2 10 24.6 198.6 2.75

C o 4.2 3.1 {10 8.4 0.3 0.24
A AL(%) 99.7 3.1 - 65.9 99.8 91.3

Ak 46,2591 4.9 10 19.3 13.6 6.12

D S} 6.7 3.7 10 7.7 3.4 0,08
A A L(%) 99.9 245 - 60.1 75.0 98.7

k= 1,076.0 6.8 10 18.4 14.2 0.16

E B} 5.8 6.0 10 5.1 1.0 0.05
A A-8(%) 99.5 11.8 - 72.3 92.9 68.8
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Table 17. Air emission results from carbonization plant - Plant G

= m HiEs187 & HiEAA 7 |= HrlEsE

HX] mg/Sm’ 80 10 1.0

co ppm 200 60 15

NOx ppm 150 60 3.15

SOx ppm 70 10 1.0

HC1 ppm 40 10 1.0

e = 2 1 -
tho]£-4] ng—TEQ/N' 5 0.1 0.008

24: GalA 2, 20104 ZARIR.
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Table 18. Results of odor substances in drying palnt of sewage sludge

HI=518 7 [2(ppm)
= = =X 7|EFXIS
5ol l(21 A1) Lk 1000 20
FR A 20 15
QFE o} 2 1
e 0,004 0.002
IR Rl 0.06 0.02
thojug dujo]= 0.05 0.01
tholuEto] dulo| = 0.03 0.009
Aoz Ealﬂﬂ%ow 0.02 0.005
O EY |51 = 0.1 0.05
2<elol=ll 0.8 0.4
20 2UH|s| = 0.1 0.05
FEEdYs|= 0.1 0.029
n— 2t s = 0.02 0.009
i-grE 2= 0.006 0.003
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Table 20. Odour results from solidification plant J
A Atz Azl Atz pishn
(ppm)
SRt (3 Aul) 144 - -
Lot 0.7 =5 0.0313
Folkra =HE AL 0.0018
HE et =HE Ao EAE 0.0663
Croju| g dulol = 0.0001 Hgoto| e 2AE 0.0008
Plant J Crolrgrtol dufel = 0.009 FE|ZoAEH 0| E 0.0009
Ezjgoln] 0.0004 ZTZ LA} 0.0004
AElo]dl 0.0006 N-HE|2AF 0.0003
oHIETH 5| = 0,018 N- =4t =H1E
LRI E|= =HE i—de et 0.0001
He|Z2dg8|= 0.098 i—HEZdIL 0.0033
N-2H| 28| = 0.0037 i—H=Eddsl= 0.0005
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