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Abstract

Carbon capture and storage(CCS) is a technique that aims to capture carbon dioxide(CO,) from
emissions and store it somewhere, thus it attracts public attention as a reduction method of the
greenhouse gases(GHGs).

To achieve GHGs reduction goal complying with 2005 level by 2050, internationally it is
forecasted that CCS will reduce 19% of total greenhouse gas.

Also, South Korea has a plan to reduce 32 million tons of CO; emission, which is 10% of total
national GHGs, by using CCS techniques by 2030. There many technical efforts and researches for
CCS system for GHGs reduction, however, there has been little study on ecological and
environmental impact assessment and research for CCS system.

The CO, storage at underground and deep saline aquifer can contribute for GHGs emission
reduction, however, the CO, leak from storage can affect ecological system and this cause other
serious problems. Also we cannot expect its impacts.

Therefore, in this study, we suggested a life cycle impact assessment method, which can be
applied to the CCS system, as not a global warming emission but an ecotoxicity factor for CO,
emission. When CO; emission is considering as an ecotoxicity emission, first we can identify the
quantity and concentration of CO,, and then it can be translated to 1,4-dichlorobenzene(DCB)
equivalent value, which is ecotoxicity characterization factor. This life cycle impact assessment
method can be applied to CCS system effectively.

By using this suggested life cycle impact assessment method in this study, we can interpret in
terms of global warming and ecotoxicity aspects and it will contribute for safe CCS technology
development.

Keywords - Life cycle assessment, Carbon capture and storage(CCS). Ecotoxicity, Characterization
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Fig. 1. Overview of geological storage options.
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Table 1. Cases of CO, Leakage Accident
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Table 2. Potential Environmental Risk Factors in Stage of CCS System
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ECA=X xE,= WEPA ----------- Equation 3.

07|14, X, : Exposure factor(set to 1),
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Table 4. Effect of decreased pH on marine organisms

References
Organisms Species pH End point (see Knutzen[1981]
for detailed ciataion)
Bacteria Aerobic 6.5 50% reduced growth Zobell[1941]
heterotrophs
Ulva lactuca <6.0 - 6.5 Died within 5 days Hampson[1967]
Palmaria . .
Macroalgae palmata <6.5 Reduced photosynthesis Robbins[1977]
Cho'ndrus 6.6 Reduced growth Simpson et al.[1978]
crispus
. . <6.0 No calcification
Coccolithoporid C?;;:jjfsjj/fl?l Paasche[1964]
L <6.7 Reduced photosynthesis
7.7 Increased Cu toxicity Sunda & Guillard[1976]
. Thalassiosira
Diatom pseudonana Bachrach &
<6.4 / <7.0 Reduced growth Luccicard[1932]
Dinoflagellates | 7orocentrum | g ;o | No growth with start pH 6.0 (pH Barker[1935]
micans increased to 7.0 during tests)
Clam Mercenan'a <6.7 - 7.0 Reduced egg development
mercenaria
C <6.3 - 6.5 Reduced survival of larvae Calabrese & Davis[1966]
rassostrea
Opysters reini
varginica <6.8 Reduced growth of larvae
Pearl oyster | Pinctata fuscala | 7.4 / 1.7 Dead, red;iiiegmmh of Kuwatani & Nishii[1969]
Oysters Ostrea virginica 6.5/ Reduced Loosanoff
y Z 6.8-7.0 pumping frequency & Tommers[1947]
Mussel Mpytilus edulis <7.0 Increased heart beat rate Schlieper[1955]
Crustacean Acartia tonsa <6.7 Increased death rate Rose et al. [1977]
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