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ABSTRACT

This study studied a specific power plant that changed fuels from B-C oil to bio-fuel oil. Carbon dioxide emitted by
bio-fuel oil combustion is not included in total greenhouse gas emissions due to the application of the carbon neutral concept
and is to be reported separately. Therefore, total greenhouse gas emissions for bio-fuel oil are calculated based on non-CO,
emissions. To reliably calculate emissions, it is necessary to develop a country-specific emission factor that reflects national
characteristics.

Currently, there is no country-specific emission factor for bio-fuel oil. This study identified and analyzed non-CO, emission
factors for bio-fuel oil. In total, non-CO, emission factors of this study are observed 0.671 kgCH4/TJ and 0.171 kgN,O/TJ.
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Table 1. Capacity and fuel used of power plant

. Combustion
Capacity Fuel type Remarks
method
Power
. Planned
plant i B-C 0il
Tangential fuel
(A) 150 MW o
Firing . . Converted
Bio-fuel Oil
fuel
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Fig. 1. Greenhouse gas collection using Lung Sampler
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Table 2. Analysis Conditions of FID and ECD
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Systems GC-FID GC-ECD
Column Porapack Q 80/100 Porapack Q 80/100 Mesh
Carrier Gas N> (99.999%) Nz (99.999%)
Column 30 mL/min 20 mL/min
Flow H, 30 mL/min -
Air 300 mL/min -
Oven 80T 70T
Temperature Injector 100T 120T
Detector 250C 320C
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Table 3. Elementary analysis of B—C oil and Bio—fuel oil

(Unit: %)
Fuel type C H N S
B-C oil 87.47 11.85 0.75 0.29
Bio-fuel oil 78.40 12.10 0.14 0.02
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Table 4. Net calorific value of B-C oil and Bio—fuel oil

Net Calorific Value
Fuel type
kcal/kg Ml/kg
B-C oil 10,068 42.15
Bio-fuel oil 8,984 37.61
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3.2.1. CHs sk 24

Ho] @ 5R-2F B-C+-9] CHy HiEAIS 7T & Bl &
AL sl AFT AlmS 5= 4 ZIE Table 59
Table 60 A|AISEATE 17719] Al2E A2 B-CH9
CHy; =5 717t 394 SAsto] 43 23, Hele
0.337 ~ 0.684 ppmo|1, W CH; 5= 0481 ppm, HF
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Table 5. CHa concentration of power plant with B-C oil

(Unit: ppm)
CH, concentration B-C oil Number of samples
mean 0.420
1 6
SD 0.054
mean 0.609
2 6
SD 0.091
mean 0.401
3 5
SD 0.050
min. 0.337
max. 0.684
mean 0.481
SD 0.117
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Table 6. CH, concentration of power plant with Bio—fuel oil

37

Table 8. N,O concentration of power plant with Bio—fuel oil

(Unit: ppm) (Unit: ppm)
CH4 concentration Bio-fuel oil Number of samples N,O concentration Bio-fuel oil Number of samples
mean 2.010 mean 0.199
1 10 1 10
SD 0.070 SD 0.040
mean 2.450 mean 0.243
2 9 2 9
SD 0.908 SD 0.048
mean 2.435 mean 0.208
3 9 3 9
SD 0.606 SD 0.041
min. 1.656 min. 0.116
max. 4.471 max. 0.365
mean 2.288 mean 0.216
SD 0.654 SD 0.047
3.2.2. N,O sk 24 =
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I+ N,O &5 0216 ppm, FRHIF= 0.04702 UERTY,

Table 7. N,O concentration of power plant with B-C oil

(Unit: ppm)
N,O concentration B-C oil Number of samples
mean 3.003
1 6
SD 1.983
mean 0.239
2 6
SD 0.027
mean 0.301
3 5
SD 0.030
min. 0.209
max. 6.005
mean 1.233
SD 1.760
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Table 9. Results of calculated CH4 emission factor of

B-C oil and Bio—fuel oll
(Unit: kgCH4/TJ)

CHg4 B-C Bio-fuel IPCC
Emission Factor oil oil Other Liquid Biofuels
min. 0.086 0.954
max. 0.172 0.472
mean 0.118 0.671 3(1~10)*
SD 0.031 0.210 -

* Differences in the average emission factor by industry in IPCC

3.3.2. NoO HiEAH= A1 230t & H|W

Table 100 A|AIgE v} Zo], N,O #i&A|4= B-CH
£ dua AT o 0.799 kgN,O/TIZ A, EZ
HA= 115628 YEHT Ho|QF /2 A=E WAt
I @ 39 N,O HiIEASE 0.171 kgN,O/TIE AP =)
on, FFHA= 0.0392 YEFHTE B-CRoA| Hio|F
FE ARE HAT T N0 #iE&AS7 oF 56 A et
Wt o] Ho|@FR7t B-CREH A W Fa Fgol
#0](Ha et al., 2015), H}0] 2%-9-9] N,0 Hj&A 47} B-C
Y N,O HiEA SR A AHE AR wodr. &
A9 Hol2FF N,O HiEAlS= IPCCO 7|er HA|
Ho] QAR N,O HIEASQ 0.6(0.2 ~ 2) kgN,O/TIH th
oF 3.50] AA A AL Rlsiith ALAeE A
£ 95l B-CRolA Hlo|eFR=E ARE WHstuAt o
ol S FFH oz Zrg-gletqrt.

Table 10. Results of calculated N,O emission factor of

B-C oil and Bio—fuel oil

(Unit: kgN,O/TJ)

N,O B-C Bio-fuel IPCC
Emission Factor oil oil Other Liquid Biofuels
min. 0.141 0.094 -
max. 3.839 0.286 -
mean 0.799 0.171 0.6(0.2 ~2)*
SD 1.156 0.039 -

* Differences in the average emission factor by industry in IPCC
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