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ABSTRACT : In 2004, total emissions of Greenhouse Gases(GHGs) in Korea was estimated to be about 590 million metric tons, which
is the world’s 10th largest emissions. Considering the much amount of nation’s GHG emissions and growing nation’s position in the
world, GHG emissions in Korea should be reduced in near future. The CO, emissions from two sub-sections of energy sector in Korea,
such as thermal power plant and industry section(including manufacturing and construction industries), was about 300 million metric tons
in 2004 and this is 53.3% of total GHG emissions in Korea. So, the mitigation of CO, emissions in these two section is more im-
portant and more effective to reduce the nation’s total GHGs than any other fields. In addition, these two section have high potential
to qualitatively and effectively apply the CCS(Carbon Capture and Storage) technologies due to the nature of their process. There are
several CCS technologies applied to these two section. In short term, the chemical absorption technology using amine as a absorbent
could be the most effectively used. In middle or long term, pre-combustion technology equipped with ATR(Autothermal reforming), or
MSR-Hy(Methane steam reformer with hydrogen separation membrane reactor) unit and oxyfuel combustion such as SOFC+GT(Solid oxide
fuel cell-Gas turbine) process would be the promising technologies to reduce the CO, emissions in two areas. It is expected that these
advanced CCS technologies can reduce the CO, avoidance cost to $US 8.5-43.5/tCO,. Using the CCS technologies, if the CO, emissions
from two sub-sections of energy sector could be reduced to even 10% of total emissions, the amount of 30 million metric tons of
CO; could be mitigated.
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Table 1. Total GHG emissions and a share of sectors in
Korea(1990 ~2004)
(Unit: Million metric tons carbon dioxide equivalent; mil. tCOx)

Sector 1990 1995 2000 2002 2003 2004
Energy 2477 3721 4385 473 4814 4902
Industry process  19.9  47.1 583 645 697 694
Agriculture 175 17.8 162 158 155 159
Waste 255 157 15.6 16 156 151

Land & Forestry  -23.7  -21.2  -37.2 -334 -33.7 -333
Total emissions  310.6 4527 528.6 569.3 5823 590.6
Net emissions 286.8 4315 4914 5359 548.6 5573

Referred to “Mistry of Knowledge Economy”
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Referred to “Mistry of Knowledge Economy”
Fig. 1. GHG emissions by sub-sections of energy sector in
Korea(1990 ~2004).
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Table 2. Total CO, emissions and a share of sectors in 2004

Net
Industry , . Land & emissions
Sector Energy process Agriculture Forestry (Total
emissions)
CO; emissions
(mil. tCOs) 4825 303 0 2333 51 484.6
Percentage(%)
(based on total 932 5.9 0 0 0.9 100(517.9)
CO; emissions)
Percentage(%)
based on total ~ 82.7 5.1 0 0 0.9 88.7(590.6)

GHG emissions

Referred to “Mistry of Knowledge Economy”
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Table 3. CO, emissions from sub-sections of energy sector in 2004

Industries(manufacturing &

Mining, agriculture, fishery,

Sub-sections Energy conversion construction Transportation house and Public Total emissions
CO, emissions
164. 147. 1 . 482.
(mil. 1CO») 64.7 7.8 96 73.9 82.5
Percentage(%) 34.1 30.6 20 15.3 100

Referred to “Mistry of Knowledge Economy”

Table 4. CO, emissions from power generation and a share of power sources in Korea(2004)

Power sources Water Coal Petroleum LNG Nuclear Etc. Total
Power generated(mil, kWh) 5,744 127,158 18,517 55,999 130,715 4,016 342,148
Percentage'(%) (1.7) (37.2) (5.4) (16.4) (38.2) (1.2) (100)
CO, emissions per power source”
(/kWh) - 860 689 460 9 - -
Total CO, emissions(mil. tCO,) - 109.36 12.76 25.76 1.18 - 149.05
CO; emission percentage(%) - 73.4 8.6 17.3 0.8 100

* Referred to “Mistry of Knowledge Economy”
® Referred to “Korea Electric Power Corporation”
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Table 5. CO, emissions from sub-sections of Industry sector
(including emission from process) in 2004

Sub-section of Petroleum and Total
Steel Cement . .
Industry sector chemcials emissions
CO; emissions
. 6 3 23 177.8
(mil. tCO,) ! o 7
Percentage(%) 371 21.9 12.9 -

Referred to “Mistry of Knowledge Economy”
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Table 6. CO, emissions from industry process and its share in
2004

Industry process

Mining Chemistry Metal Total emissions

CO; emissions
(mil. tCOy)

Referred to “Mistry of Knowledge Economy”
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Research group
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Fig. 2. Process diagram of post-combustion for CO, capture.
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Table 8. Factors for determining the CCS process to power
and industry sectors

Factors

- 7}2=2] ¥hA d(Sources of emission gases)

- AFZEAN = AFFF(Fuel analyses)

- #9172 7 (Ambient conditions)

- 7}2~EJR1 9] F-F(Types of gas turbine)

- 2~® 2 71(Steam conditions)

- C0,9] 37 &(Percentage of CO; capture)

- C029] = Z74(CO, compression pressure)
- 572 $]1X](Plant location)
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Table 9. Power consumptions for CO2 capture using three
post-combustion method in coal-fired power plants

Power consumptions for CO; capture

Post-combustion method ;i1 liquefaction cost)(kWhike-CO5)

Absorption 0,95
Adsorption 1.06"
Membrane 1.00"
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Table 10. List of the most competitive CO, capture techno-
logy for PC, IGCC and NCCC evaluated by various

researchers
Combined CO, capture :?;itc?;cctrlc CO, avoidance Reference
cycle technology %) y costs(SUS/ACO,)
0
PC Oxyfuel 35 K
1GCC, Pre-comb 9
(ATR-Selexol) 31.5-35 16.9-23.5
Pre-comb
(MSR-H,-Selex43 8.5 2
ol)
NGCC Post-.comb 496 435 9
(Amine)
Pre-comb 2)
(MSR-Hs) 53 29
Oxyfuel 18)
SOFC/GT 67.3 ’
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