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FETEEE Om X-9 60cm HoloflA 38, 4% S =AUt CO, e AlZe] A4S Ao
o YA e o, CO, FE2S TR W7t BE Lol FEAERE bm AF7A T AEE
t}, ®3k CO, % vkAut gol 30cme} 60cm ZoloflA] CO, %= 7k7k 50,6+ 25, 4%} 55,3+ 25.6%
2 A8 ZHEO, 15em HOloIAE 31,3217 222 the A1 0] uls] GelelA] e Aow 1
EP*D} C0, ¥2& 283 3 1E 199 BE 7oA CO, Frt oF 19 52t AA|3] st
T8 ARcts sl w3ick, dRA2R TETRRE MR Yot U842 0O, Bt puE
O Ao Uehton], R0l ¥ 00, 71 FE0] WRHE 4717 B ol 1R 4 971 1
ol 7] Huelgo] s Zlog wttEnt
FQ0] : O|AtstEtA ZE 3 HEHCCS), £&, TLIER AAH, O|AMSIEIA E3A OMSIEIA SE

Abstract : CCS (Carbon Capture and Storage) is a technical process to capture CO, from industrial
and energy-based sources, to transfer and sequestrate impressed CO, in geological formations,
oceans, or mineral carbonates. However, potential CO, leakage exists and causes environmental
problems. Thus, this study was conducted to analyze the spatial and temporal variations of CO,
fluxes and concentrations after artificial CO, release. The Environmental Impact Evaluation Test
Facility (EIT) was built in Eumseong, Korea in 2015. Approximately 34kg CO, /day/zone were
injected at Zones 2, 3, and 4 among the total of 5 zones from October 26 to 30, 2015. CO, fluxes were
measured every 30 minutes at the surface at Om, 1.5m, 2.5m, and 10m from the CO, releasing well
using LI-8100A until November 13, 2015, and CO, concentrations were measured once a day at
15cm, 30cm, and 60cm depths at every Om, 1.5m, 2.5m, 5m, and 10m from the well using GA5000
until November 28, 2015. CO, flux at Om from the well started increasing on the fifth day after CO,
release started, and continued to increase until November 13 even though the artificial CO, release
stopped. CO, fluxes measured at 2.5m, 5.0m, and 10m from the well were not significantly different
with each other. On the other hand, soil CO, concentration was shown as 38.4% at 60cm depth at
Om from the well in Zone 3 on the next day after CO, release started. Soil CO, was horizontally
spreaded over time, and detected up to 5m away from the well in all zones until CO, release stopped.
Also, soil CO, concentrations at 30cm and 60cm depths at Om from the well were measured similarly
as 50.6+25.4% and 55.3+25.6%, respectively, followed by 30cm depth (31.3+17.2%) which was
significantly lower than those measured at the other depths on the final day of CO, release period.
Soil CO, concentrations at all depths in all zones were gradually decreased for about 1 month after
CO, release stopped, but still higher than those of the first day after CO, release stared. In conclusion,
the closer the distance from the well and the deeper the depth, the higher CO, fluxes and
concentrations occurred. Also, long-term monitoring should be required because the leaked CO,
gas can remains in the soil for a long time even if the leakage stopped.

Keywords : CCS (Carbon Capture and Storage), Leakage, Monitoring system, CO, flux, CO,
concentration
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ojArRtEAE A|2d3e] =1
(Houghton et al. 1990) ofof] AFATHA Fofl LAY
E = oliksletag ZAste] A|sto] Wiyl o]4b
steta 23 W A& 7] % (carbon capture and
storage: CCS)o] A7+t A& gt avp&3l
w0 2 A A= $ItHIPCC 2005).

A AL o2 CCSe A4kt HE Ao

7
[e]

oz 2Kk

FAE 3 glen CCS AZ AHE Ygt HAo) 7}
3tE 21 Q= A oltk(Lee et al. 2012), A C.
olLe]7te] Qlake}, =29 o]9] Seo]Z 1}
=3 Hl, u]=+9 Shute Creek Gas Processing
Facility 504 CCS At o] o]FojA gkom o]
o ittt d=, FAlE, ARe-tlolealol, F=,
ST T W UEEolA oF 40719 & =) CCS
LR AEZ0] FFHIL Sk, HolAl= @A CCS
Felo] 483t Al= ok x|nt CCSet #H 7%
ATEo] Turs| AYPE L glon 202097E 1
Mtpa®l CO,E sl A14a Aglo] th(Global
CCS Institute homepage).

3HH CO,9| AlFA% ol AAet FAA87 74
ot 23 AR 71Es EsiE et A =
=9 oS &3] v = {lth(Lewicki et al.
2005; Cortis et al, 2008; Lee et al. 2009). #%=

> foap
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COZt FEHE Aot 394 e H3S §
o BT 23} o) S BEa g U

nAlgE Agte g QI HAAQ & T A 27
& o] B 4= 9lth(Lee et al, 2009; Hwang et
al, 2010; Kang et al. 2015). &3], @5 53 242
TE AR I AR AR A= A8
afobshs A 47 gtk E3, Lee et al, (2012)&
A% COy A7 A7l whe} Aol wobd
TE A9 o] FTksHA Hof A%H CO,9
= ATt S7H AoleaL ol Riet, oleet &
Aol CO,0 &L W IAHEAS AL 4
0.0 (Schloemer et al, 2013), A]&2] L2 #3|
(He et al, 2016)3}A Y Eoka} =219 3}ata] wk-g
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Hatal Gkl CCSE $laliAle A& COo,
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AL 0 R ERA 7140) 20S R o,
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Figure 1. Location of artificial CO, release experiment site (EIT).
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Figure 2. Controlled artificial CO, release experiment site (EIT) in Eumsung, showing locations of soil CO, concentration

(circles) and flux (stars) measurements.
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Figure 3. (a) Immersed PVC pipes, (b) their side view, and (c) its blueprint.
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Figure 4. Time series of (a) soil temperature, (b) soil moisture, (c) relative humidity, and (d) atmospheric pressure measured
at Om (port 1), 1.5m (port 2), 2.5m (port 3), and 10m (port 4) from the well.
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Figure 5. Time series of CO, fluxes measured at Om (port 1), 1.5m (port 2), 2.5m (port 3), and 10m (port 4) from the well on

West line of Zone 3.
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