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Carbon Neutrality in the Cement Industry

In October 2020, then Prime Minister Suga declared the goal of realizing a carbon-
neutral, decarbonized society by 2050. In light of this, the Japanese government
formulated the Green Growth Strategy Through Achieving Carbon Neutrality in 2050 in
December of the same year, which made the Japanese companies accelerate their efforts
toward carbon neutrality. Taiheiyo Cement Corporation announced its Carbon Neutral
Strategy 2050 in May 2021, with the aim to achieve carbon neutrality throughout the
entire supply chain of its Group by 2050, and formulated the Technology Development
Roadmap for the Strategy in March 2022.

Cement consists mainly of limestone which is composed mainly of calcium
carbonate (CaCOs). The material is decarbonized in a calciner and then fired at a high
temperature of around 1450°C in a rotary kiln to obtain an intermediate product called
clinker, which is added with gypsum and other materials and ground to produce cement.
Carbon dioxide (CO2) emitted by cement production is classified into two categories.
The raw material-related COs2, which accounts for 60%, comes from the calcination
process of limestone (CaCOs — CaO + COg2), while the energy-related COz2, which
accounts for 40%, comes from energy consumption for cement burning and other
processes. The energy-related COz2 emissions can be eventually reduced to zero by using
carbon-free energy sources such as hydrogen, ammonia and biomass. However, it will
be extremely difficult to make the raw material-related CO2 emissions to zero as long as
we continue to produce cement. In order to achieve carbon neutrality in the cement
industry, our Project Team is working hard to develop innovative technologies for
capturing CO:z emitted from the cement production process and immobilizing and
utilizing the captured CO2. One of the CO2 capture technologies we develop is C2SP
kiln®, an original COgz-capture cement production process of Taiheiyo Cement which
enables capturing COz directly within the calciner with the compact-designed equipment.
We also study applying the amine-based chemical absorption method, which has already
been scaled up to commercial levels at thermal power plants, to the cement production
process. Our CO: fixation and utilization technologies using cement and concrete
materials include CARBOFIX® cement, a cementitious material which can be cured in
and absorbs COz, and Carbocatch™ system which efficiently fixes COz in fresh concrete.
Many more studies and development are underway for sequestration of COz in waste
concrete and concrete sludge. In collaboration with other industries, we are also
working on technologies related to methanation to convert the captured CO:z into
synthetic methane which can be reused as an energy source in cement production or as
a raw material for city gas.

As an R&D engineer in cement production, I have been given the opportunities to
be a part of development of many original technologies since I joined the Corporation in
the mid-1990s, including Eco-cement in the 2000s which uses municipal solid waste
incineration ash and sludge as main raw materials, and the dry cesium removal
technology in the 2010s for the treatment of soil and incineration ash contaminated with
radioactive cesium released from the Fukushima Daiichi Nuclear Power Plant during
the accident following the Great East Japan Earthquake. Drawing on my experiences
in the R&D field, my efforts will be in taking in new technologies required for the
development of innovative technologies, while passing on the inherited technologies for
cement production to younger generations, in order for the earliest achievement of
carbon neutrality in stronger collaboration with related departments.

S Yookik
Vs LUAAO
YOSHIKAWA, Tomohisa

Manager
Engineering & Technology Group
Carbon Neutral Technology Development Project Team

TATHEIYO CEMENT CORPORATION
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