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Abstract — The policies and researches for the reduction of greenhouses gases have been performed according to*“Paris
Agreement”. Because South Korea is the 6 biggest greenhouses gas emitter in the world, the Korea government has
prepared the strategies for the reduction of greenhouse gases. The development of CCUS (Carbon Capture Utilization
and Storage) technology is necessary to reduce greenhouse gases. Therefore, the CCUS has been studied by many con-
tries in the world. In this work, the trends of CCUS technologies R&D has been shortly investigated.
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Fig. 1. The technologies of carbon capture Utilization and Storage.
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Table 1. State of the art of conversion technologies for carbon dioxide in the world

Nation Organizers Reserch results
Polyurethane foam pilot-test using CO, was developed by German government program, Dream
Bayer .
Production (2015).
s Cyanobateria(blue-green algae) for production of the bio-ethanol using CO, and solar light was developed.
Germany Cyano Biofuels The Dow’s facility in Texas produces 100,000 gallons of ethanol per years.
BASF ‘Solar2Fuel’ project for production of methanol through photocatalytic reaction using CO, and H,O as
reactants has been performed.
Sandia National Lab. Sunshine to Petrol (§2P) project to make the liquid hydrocarbon fuel from H,O and CO, using Solar
energy has been carried out.
USA Lawrence Berkeley Joint Center for Artificial Photosynthesis (JCAP) were estabilshed by Berkeley Lab. JCAP has stuided
National Lab. carbon dioxide into fuels and alcohols by the photosynthesis.
Large-scale manufacturing of polypropylene carbonate from CO, and epoxide was established at the first in
Albemarle & Novomer the world. The weight of CO, is higher than 40% in the polymers.
The technology for the production of cement using CO, has been developed and comercialized with Rio
Novacem . h R -
. . Tinto and Laing O’ourke.
United Kingdom . .
N The catalyst for the production of ethylene carbonate from CO, and oxirane has been developed. The
Newcastle University . o ‘
reaction temperature was 60 °C.
Austrailia Global CCS Institute Calera mineralisation” project is manfacturing cement and aggregate by the utilization of CO, from
Yallourn power plant.
Mitsui Chemicals The technology for the production of methanol using H, and CO, from petro-chemical plant was
I developed. For large amount of H,, Artificial photosynthesis technology has been stuided.
apan
P . . The process without phosgene for the production of isocyanate which is resource for the synthesis of
Asahi Chemicals
polyurethane was developed.
Chang chun Instl'tute of The catalyst which is included rare-earth metal for the production of polymers was developed.
Chi Applied Chemistry
ina

Shanghai Institute of
Organic Chemistry

New process which synthesizes the methanol and ethylene glycol from CO, using Ru based catalysts was
developed.
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Table 2. State of the art of capture technology for carbon dioxide in Korea

Tehcnology Methods Results Remarks
Technology importation (’00~’06) 0.1 MW CO, capture test bed (technology importation) Seoul power station (Gas)
Wet scrubbing Reverse engineering (‘08~"11) 0.1 MW CO, capture test bed (install and operation)
Open innovation (‘10~"14) 10 MW CO, capture technology (development) Boryeong power station Unit 8 (Coal)
Commercial package (‘14~’17) Commercial pakage of 10 MW CO, capture (development)
Original technique (‘02~11) 0.5 MW CO, capture test bed (install) Hadong power station Unit 3 (Coal)
Dry scrubbing  Open innovation (‘10~’14) 10 MW CO, capture technology (development)

Had ower station Unit 8 (Coal
Commercial package (‘14~°17) ~ Commercial pakage of 10 MW CO, capture (development) acongp (Coal

Table 3. State of the art of convert technologies for carbon dioxide in Korea

Oganizer State of the art
Korea Institute of Science The ‘CAMERE(Carbon dioxide hydrogenation to form methanol via a reverse water-gas shift reaction)’ process was
and Technology developed. This process has been applied to the manufacturing of DME.
Korea Research of Chemical The synthsis of acetic acid using CO produced from CO, reforming reaction
Technology The development of catalysts and processes for the production of methanol from syngas and CO, (10 ton/day)

Korea Southern Power Co., LTD  Integrated system for the production of biomass and biodiesel using CO, and thermal effluents from power plant

Korea Institute of Ocean Science The production of biofuels such as biodiesel bioethanol from algae

and Technology
Ajou University The production of eco-plastics using CO, and propylene oxide
Kyung Hee University The production of isocyanate which is resource for the synthesis of polyurethane without phosgene

Korea Advanced Institute Science

and Technology The production of biodiesel from CO, using micro-algae such as chlorella

The development of reactor and cultivation process for the micro-algae which reduces CO, emission and produces
high valued products
Yonsei University The production of bio-hydrogen and bio-ethanol from wastewater using micorwave

Korea University

Pohang University of Science

and Technology The large scale production of carbon anhydrase using enzyme of Neisseria gonorrhoeae

Table 4. The project of convert technology for carbon dioxie in Korea

Technology Periods Fund (Billion won) Research goal
NCCU technolgy development * CO, capture and the production of chemicals (Na,CO;, H,, Cl,)
[KEWPC] 13.06-’16.03 19 « High efficiency process of C'Oz carbf)nation and brine electrolysis
* 0.5~1.0 MWth CO, conversion of pilot plant
CO, mineralization [KEPC] 13.05-"15.04 31 * CO, carbonation using electrolysis and enzyme
+ Carbonic anhydrase for the process of CO, absorption
Syngas production [KWP] 14.06-17.05 146 * The production of syngas('CO+H2) using electrolysis of CO, and steam
* Metal-supported electrolytic cell
Plastic production [SK Innovation] ‘08~ NA * The production of polymers using CO,, PO as resources (CO, content: 44 wt%o)
Formic acid production [KSP] ‘14.12-°18.09 108 * The production formic acid by CO, electrolysis
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