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ABSTRACT

In this study, the researchers have developed the greenhouse gas emission coefficients targeted at se-
wage sludge incineration plants that treat sewage sludge by incineration. Among the gases emitted from
the sewage sludge incineration plants, the greenhouse gases showed concentrations of 6.84% for CO,,
4.51 ppm for CH,, and 86.34 ppm for N,O; calculated into greenhouse gas emission coefficients, these
gave 276.06 kg CO/ton, 0.0066 kg CHj/ton, and 0.35 kg N,O/ton. As the result of calculating the green-
house gas emission quantity in sewage sludge incineration plants using the greenhouse gas emission coe-
fficients, the gross greenhouse gas emission was 84.63 ton CO, eq./day, and the net emission was 23.90
ton CO, eq./day; this was 37.52 ton CO, eq./day less than the net greenhouse gas emission that was cal-
culated using the standard values of IPCC, which was 61.42 ton CO, eq./day. This difference is probably
because unlike the standard values of IPCC, the greenhouse gas emission coefficients of this study refl-
ected the special properties of subject facilities. Thus, it is thought that emission coefficient research on
the facilities that deviated from the standard values of IPCC should continue to achieve the development
of national greenhouse gas coefficient that reflects the special properties of Korea.
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Table 1. Comparison of concentration in input and outpu t

CO, (20%) CHy4 (100 ppm) N,O (100 ppm)
No. Input Output Input Output Input Output
concentration concentration concentration concentration concentration concentration

1 20.04 19.45 99.98 100.01 100.23 100.52
2 19.98 19.62 101.21 100.92 100.21 100.12

3 20.06 20.28 100.05 100.51 100.55 100.91

b b Mean 20.03 19.78 100.41 100.48 100.33 100.52
SD 0.04 0.44 0.69 0.46 0.19 0.40

RSD 0.21 2.22 0.69 0.45 0.19 0.39
1 19.99 20.31 101.51 100.21 100.31 100.19

2 20.13 20.21 100.21 101.27 100.01 100.31

3 20.22 20.32 100.15 99.65 100.28 99.98
2 Day Mean 20.11 20.28 100.62 100.38 100.20 100.16
SD 0.12 0.06 0.77 0.82 0.17 0.17

RSD 0.58 0.30 0.76 0.82 0.16 0.17

1 20.05 19.97 99.89 100.02 100.92 100.77

2 20.07 20.2 100.02 101.08 100.58 100.55

3 19.92 19.97 100.03 99.54 100.33 100.04

3 Day

Mean 20.01 20.05 99.98 100.21 100.61 100.45

SD 0.08 0.13 0.08 0.79 0.30 0.37

RSD 0.41 0.66 0.08 0.79 0.29 0.37

1 20.05 20.21 101.04 100.98 100.78 100.21

2 19.95 20.07 100.52 101.28 101.04 100.77

3 19.97 19.95 100.34 99.74 100.57 100.74

4 Day

Mean 19.99 20.08 100.63 100.67 100.80 100.57

SD 0.05 0.13 0.36 0.82 0.24 0.32

RSD 0.26 0.65 0.36 0.81 0.23 0.31
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Table 2. Reproducibility of GC

CO, CH, N,O

No.
Concentration(%) Concentration(ppm)
1 20.19 10.10 50.31
2 19.83 10.22 50.09
3 20.12 10.11 50.67
4 20.16 10.14 50.57
5 20.02 10.25 50.31
6 19.99 10.12 50.32
7 19.96 10.12 50.32
8 20.05 10.09 50.56
9 20.08 10.10 50.32
10 20.14 10.10 50.24
Mean 20.05 10.13 50.37
SD 0.11 0.06 0.17
RSD(%) 0.54 0.55 0.35
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Table 3. Estimating work-sheet of GHG emission factors

Step 1
Item Concentration of CO, | Real dried gas flux | Molecular weight of CO, | Volume of ideal gas
Sub-item A B C D
Unit % m®/day kg CO, m’
Calculation 44 22.4
CO,
Step 2
Item Emissions of CO, Amount of sewage sludge CO, emission factor
Sub-item E F G
Unit kg CO,/day ton/day kg CO»/ton
Calculation {A*B*(C/D)/10*} E/F
Step 1
Item Concentration of CHs | Real dried gas flux | Molecular weight of CH, | Volume of ideal gas
Sub-item A B C D
Unit ppm m3/day kg CH4 m’
Calculation 16 22.4
CH,
Step 2
Item Emissions of CHy Amount of sewage sludge CH, emission factor
Sub-item E F G
Unit kg CHa/day ton/day kg CHa/ton
Calculation {A*B*(C/D)/10%} E/F
Step 1
Item Concentration of N,O | Real dried gas flux | Molecular weight of N,O | Volume of ideal gas
Sub-item A B C D
Unit ppm m’/day kg N,O m’
Calculation 44 224
N,O
Step 2
Item Emissions of N,O Amount of sewage sludge N,O emission factor
Sub-item E F G
Unit kg N,O/day ton/day kg N,O/ton
Calculation {A*B*(C/D)/10°} E/F
stpgel A o)A AT wiErtAY 24 3t A3 CO, = W9l 5.76~8.01%, Bt FE
b FRE SRS AR ol AHT WETE & 6.84%E Lpehton, AT EEEAE 16.70%:
= JRaga 13h ol FatE ARgskdlen,  APEUTE Non-COx%l CHi&F N,09] 5= W=

4] VR QI WiETAE B4

Y

N

ZF 3.73~5.31 ppm, 75.29~94.42 ppm, H+
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Table 4. Concentration of GHG using GC
Sludge CO, CH4 N,O
Sample collecting term
Weight(ton) Concentration(%) Concentration(ppm)
1 Day 106.72 5.76+0.03 3.7340.01 89.45+0.27
2 Day 121.73 8.01+0.08 5.1140.01 94.42+0.22
3 Day 109.98 7.63+0.07 5.31+0.02 75.29+0.18
4 Day 109.57 5.97+0.04 3.90+0.01 86.19+0.11
Mean 112.00 6.84 4.51 86.34
SD 5.76 1.14 0.81 8.11
RSD(%) 5.14 16.70 18.01 9.39

EE = 451 ppm, 86.34 ppm OS2 LEFGO W, Al
EZAALE 18.01%, 9.39%2 AP} dl4&e
A9 9 AZPEAQ] fEAA] 274 N09
HiZ ] go] 2o 7102 okel4 QITHKEMCO, 2008;
Shimizu et al., 2000; Wojtowicz et al., 1993). 2 &
oA = Bt A (pulverized coal combus-
tion)= AREsh= bAoA WAYSH= 5 ppm
0|5} NO it Sl o4 &4 AP = et
(Kim, 2013).
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Table 5. Estimated results of GHG emission factors

T}, CO, HZA 0] AS WOl 217.08~336.08
kg COy/ton, H4+ HEA|= 276.06 kg CO/ton o
2 Uetgon, At aEaats 17.75%2 AP E S
o} Non-CO%l CH,2F N,09| wj&EA=9 Hel=
Z¥7+ 0.0052~0.0078 kg CHiton, 0.28~042 ke
N;O/ton, B+ Hl&A|4+= Z+ZF 0.0066 kg CHy/ton,
035 kg N,O/tono 2 YeERGOoH, AtEEHA|=
17.31, 18.58%= AF = Qlc}.

2 AFolA 4P AT wjlEAE 2006
IPCC Guidelineso| Al AA|st2 9= 7|23k} 8w
sHAtE CO, WA+ shkrs Al 7tz Ay
3t CO0l 7%, = 7Y R T AT HIEE

W BISAG AT art glofd we wE

S8 AT g 9ou, CHSE N0 HEA
S oduo A7 A AAST YrhIPCC,

CO; CH4 N.O
Sample collecting term
Emission factors(kg/ton)

1 Day 267.82 0.0063 0.42

2 Day 336.08 0.0078 0.40

3 Day 283.26 0.0072 0.28

4 Day 217.08 0.0052 0.31

Mean 276.06 0.0066 0.35

SD 48.99 0.0011 0.07

RSD(%) 17.75 17.31 18.58
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Table 6. Comparison of non-CO, emission factors

CHa, N,O
Category
Emission factors(kg/ton)
This study 0.0066 0.35
2006 IPCC Guidelines 0.0097 0.90

2006; GIO, 2005).
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