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Manufacturing Technology of Synthetic
Gas Using the Pressurized
Operation-type Tube Cell-based High-
temperature Coelectrolysis Process

Technology for converting both H,0 and CO, into syngas fuels through
electrolysis or recycling them using tube-type solid oxide high-temperature
coelectrolysis cells.

Technology for synthesizing high value-added fuels that fall into the category
of clean liquid fuels through the pressurization process.
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© Description and Characteristics of Technology

o Technology for converting the synthesized gas produced through the electrolysis of H,O and CO, using the
solid oxide coelectrolysis cell into high value-added green liquid fuels through the pressurization process.

o Suitable for scale up because the existing syngas production process and the clean liquid fuel production
process are integrated into a single process, thereby streamlining the facilities.

© scope of Application

Application Fields Products

Large-scale CO, emissions Power generation, steel, cement,
and application fields and oil refining

Hydrogen production

and renewable energy storage EES storage fields, etc

Auxiliary/distributed/
central SOFC power generation systems

Petrochemistry, green liquid fuels,

CO, application & conversion-related fields ot

© Comparative

advantages of
technology /
Differentiation
from existing
technologies

© Experimental

and empirical
data

© Maturity level

of technology

© Current status

of intellectual
property rights

Conventional Technology

The Conventional Technology is composed of

two separate processes, as follows: one in which
synthetic gas is produced using fossil fuels, and
greenhouse gas is emitted, and syngas is then
produced by injecting H,O and CO, and another

in which the synthesized syngas is injected to
produce clean liquid fuels. Such separate processes
add to the complexity of operations and facilities,
making scale-up more difficult.

Present Technology

o Tube-type module concerned

Similarly to the existing tube-type SOFC, the
coelectrolysis of H,O/CO, is conducted using a
high-temperature coelectrolysis cell, and thus it is
more efficient (>5%) and more suitable for scale-
up (>7%).
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° Pressurization process

Capable of producing high value-added green
liquid fuels using a pressurization system with a
pressure level of 20 bar.

> Power storage for renewable energy sources
Renewable energy can be stored in the form of
hydrogen energy or green liquid fuels, resolving
issues related to inconsistencies in power supply.
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6-cell high-temperature coelectrolysis units

Performance comparison between
high-temperature coelectrolysis and water electrolysis
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Basic Research Experiment |

Prototype I Turning into practice | Commercialization!

[TRL 4: Key performance evaluation of lab-scale materials/components/systems]

~[TRL 5: Prototype manufacturing and performance evaluation of confirmed

materials/components/systems]

. Application Application | Registration | Registration
No. [E=eiinznten Number Date Number Date
1 Method for manufacturing tubular coelectrolysis US 15/129,660
cell (applied)
) Method‘for manufacturing tubular coelectrolysis 10-1620470
cell (registered)
Tube cell-based pressure-type coelectrolysis g 1
3 module (PCT) 10-2014-01-83144
4 Tube ceH—basgd pressure-type coelectrolysis 10-2015-00-61463
module (applied)
Pressurized operation system using tubular SOFC
5 #CT) PCT/KR2016/ 004189 20
) . : /
6 Pressymzed operation system using tubular SOFC 2016-0048581 . . . 2
(applied)




