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[Special Feature] C2SP Kiln e
Development of a CO2 capturing cement production process T 2 "World frst technology"
Toward establishing innovative technologies to capture the CO2 generated in the cement manufacturing process 1’\’;1.\-10-)-1""7’b

and effectively utilize the captured COz2, we are promoting the development of a CO2 capturing cement production .
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The C2SP kiln, our savior of carbon neutrality, is amazing
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process (FY2022-FY2031) as part of the NEDO (New Energy and Industrial Technology Development Organization)

Green Innovation (Gl) Fund project.

Development details of the GI Fund Project

In the cement production process, the raw materials are
heated before entering the kiln in a device called a preheater,
and then fired at a high temperature in the rotary kiln. Most
of the raw material-derived CO2 is generated in a combustion
device called a calciner in this preheater. Focusing on this
point, we are developing the "C2SP kiln," which can directly
capture CO2 with compact equipment by increasing the CO2
concentration in the calciner exhaust gas by using a mixture of
oxygen and COz instead of the usual air as the combustion gas
for the calciner.

In addition, as one of the methods for effectively utilizing
the captured CO2, we are also promoting the development of
technology for producing synthetic methane (methanation)
suitable for use in the cement manufacturing process.

Progress of Research and Development

In March 2024, a demonstration test facility was completed
in Sanyo Onoda City, Yamaguchi Prefecture, and since then we
have been continuously conducting demonstration tests while
making improvements to the equipment.

In the development of the C2SP kiln, we have set targets
such as the decarbonation rate of raw materials and the CO2
concentration in the exhaust gas, and this technological
development is progressing smoothly, having already achieved
results that clear these targets. We are currently acquiring
the technical data necessary for the equipment design in
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By applying oxy-combustion to the calciner,
highly concentrated COz can be directly captured from the cement process.

preparation for the introduction of full-scale demonstration
equipment, which is the next stage.

In the development of methanation technology, the C2SP
kiln exhaust gas contains small amounts of impurities that
may lead to the degradation of the methanation catalyst,
thus requiring pretreatment equipment to remove them.

In demonstration tests to date, we have cleared target
performance metrics such as the initial methane conversion
rate, along with the removal of impurity components by the
pretreatment equipment.
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Study for CCS of captured CO2
We are studying technology for storing CO2 captured by

the C2SP kiln underground (CCS) through JOGMEC (Japan
Organization for Metals and Energy Security) / Advanced CCS
Projects.

The basic design of these facilities is underway, with
the assumption that the purification facility for separated
and captured CO2 will be installed at DC Co., Ltd., and the
liquefaction, storage, and shipping facility will be installed at
Toyo Wharf & Warehouse Co., Ltd.
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What's your Recover CO2!? How? I'm the C2SP kiln's CO2 capture calciner! Amazing The large amount of CO2 emitted in the cement
favorite thing?  |s that even possible? | capture CO2! manufacturing process is a major challenge
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Let me explain What!? ~ Tadal We'll take a deep dive into our innovative new system

Amazing Point

Installation just replaces the conventional calciner | seell The COz capture calciner uses "oxygen"”

The benefits of conventional kilns are retained Isithard  for combustion gas, making the exhaust Conventional calcinersuse ~ "Attention" 70% of COz s
when updating the equipment toinstall?  gas highly concentrated CO2! "air" for combustiongas  generated in the calciner
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Leave itto me Overto you Amazing By separating the exhaust gas system from the kiln,

Highly
concentrated COz  Point ~ highly concentrated COz can be captured directly!

We are currently developing Methane Amazing Highly concentrated CO2 can be used as a raw Bg the wai/], what's so great
it for implementation Hydrogen Point ~ material for methane or stored underground ~ about highly concentrated COz?
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Amazing!! So, the CO2 that was
such a headache can be reused.




