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Progress of green and low-carbon policies and
technologies in China's cement industry
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China Building Materials Federation

The China Building Materials Federation(CBMF) is the only national,
comprehensive, and authoritative association in China's building materials
industry. With over 1,500 members, it is recognized as a "5A-level National
Association." Under the leadership of the Chinese government, it is
responsible for the development planning, industrial policy research, the
development and promotion of advanced technologies and equipment, and the
formulation and revision of standards, as well as international exchanges and
cooperation in over 30 sectors, including cement, glass, sanitary ceramics, and
lime.
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CBMF is a member of China's Carbon Emission
Statistics and Accounting Working Group and the
overall Standardization Group for Carbon Peaking and
Carbon Neutrality.
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CBMF plays a key supporting role in research related to the inclusion of the building materials
industry in the national carbon emission trading market and undertakes the industry's work on
carbon emission statistics, accounting, and climate change response.
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Top 10 cement clinker production capacity
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Asia Cement (China) Holdings Corporation

China is the world's largest producer of cement, with annual output
consistently above 2 billion tons in recent years, accounting for
around 50% of the global total. There are over 1,600 cement clinker
production lines. The cement clinker production capacity of the top

10 enterprise groups accounts for 57.9% of the national total.
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The cement industry has the second-largest carbon emissions in China,
ranking third nationwide. In 2020, it emitted 132 million tons of carbon
dioxide, of which 90 million tons were from power consumption.
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Cement clinker direct emissions accounted for about 95%, of which T
calcination process emissions accounted for 60%, mainly raw material Emissions from electricity.
decomposition emissions; Fuel combustion emissions accounted for 35%;

Indirect emissions from electricity account for about 5% IR#453 fEAE Emissions from
raw material decomposition
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On September 22, 2020, Chinese President Xi Jinping announced at the 75th United
Nations General Assembly that China will increase its nationally determined
contributions, adopt more effective policies and measures, strive to peak carbon
dioxide emissions before 2030, and strive to achieve carbon neutrality before 2060.

202151 ARERZMIXS 2R MEN: KERFREFEHTIEE2025FRI2HEMHKiRIE, Kifke
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In January 2021, the China Building Materials Federation issued an initiative: China's building
materials industry should fully achieve carbon peak before 2025, and the cement industry should take

the lead in achieving carbon peak before 2023. From the current perspective, achieving carbon peak
ahead of schedule in the cement industry has become a reality.
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""Action Initiative for Promoting Carbon Peaking and Carbon Neutrality in the Building
Materials Industry"’
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During the “14th Five-Year Plan (2021-2025) " period, the comprehensive energy consumption
of cement clinker per unit product was reduced by more than 3%
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Accelerate the development of major key low-
carbon technologies.

v IRBRIB AR =gE

Accelerate the withdrawal of inefficient capacity.
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Accelerate the application of clean and green

Accelerate the promotion of energy-saving and

energy. _ _ _
carbon-reducing technologies and equipment.
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Several opinions on strict energy efficiency constraints to promote energy conservation and
carbon reduction in key areas
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Leading level and benchmark level of energy efficiency in key industrial areas
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The leading level of comprehensive energy consumption per unit product of cement clinker is 100
kilograms of standard coal per ton, and the reference level is 117 kilograms of standard coal per ton.

8/22



sBs=H-cupzraThes Energy saving and carbon reduction policy for A EEAMRESS
7J<l,§1j-:u£1j EBB¢1]EHR! Cement industry vov China Building Materials Federation

2J2025€, KERAFHEEITFKFERI=RELLEIEIE 30%, (RFEHKERNFEASEANRL

By 2025, the proportion of cement clinker production capacity reaching the leading level will exceed 30%,
and capacity below the benchmark level will be phased out.
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Currently, the proportion of cement clinker capacity in the country that meets or exceeds the leading level is
over 15%, while about 16% of the capacity has an energy efficiency that does not meet the benchmark level.
This means that there is still about 20-30 million tons of clinker capacity with an energy efficiency that does

not meet the benchmark level in the cement industry. If this part of the capacity does not meet the benchmark

level within the specified time limit through technological upgrading and transformation, it will face closure
and elimination.
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Opinions on promoting the implementation of ultra-low emission in the cement industry
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By the end of 2025, 50% of the cement clinker capacity in the key areas is expected to be

transformed; By the end of 2028, the cement clinker enterprises in the key areas will
have basically completed the transformation, and nationwide, 80% of the cement clinker

capacity is expected to be transformed.
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Cement Industry Energy Saving and Carbon Reduction Action Plan

ZF2025£F & By the end of 2025
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The national cement clinker production capacity is controlled at around 1.8 billion tons.
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Save 50 million tons of standard coal in energy consumption and reduce carbon dioxide emissions by 13 million tons.

> IGREEREREE AR EF=LLLHETI30%, KiRITIEEEIEZLGHSE10%

The proportion of cement kilns using alternative fuel technology in production lines is expected to reach 30%,
and the proportion of alternative fuel consumption in the cement industry is expected to reach 10%.
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Cement Industry Energy Saving and Carbon Reduction Action Plan

ZF2025£F & By the end of 2025
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About 50% of the cement clinker production capacity in the key areas for atmospheric pollution control
have completed the transformation to ultra-low emissions.

> KiEITI S FIREFYE EiEEI8{2IE

The total utilization of waste materials has reached 800 million tons.

> KR T FREUEERIRE70%, BRedliEEIl DFEE25R

The proportion of key processes controlled by numerical control reaches 70%, and the number of smart
manufacturing demonstration factories is aimed at 25
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Cement Industry (By 2050)

O IRSKIREFHEGEFENEE, RIKLI3%;
Improving energy efficiency, provide 3% of the
cumulative CO2 emissions savings by 2050

O SREEAR (MRLEF) | Fix12%;
Switching to alternative fuels that are less carbon
Intensive than conventional fuels delivers 12% of the
cumulative CO2 emissions savings by 2050

O PHEAEIRE (REMENRE) | AR
37%;
Reducing the clinker to cement ratio delivers 37%

of the cumulative CO2 emissions savings by 2050

Progress in Energy Saving and Carbon Reduction
Technologies in the Cement Industry
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Technology Roadmap

Low-Carbon Transition in the Cement Industry
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O RAFFICIFRITDREPEIRIEA, Rik48%
Emerging and innovative technologies provide 48%
of the cumulative CO2 emissions savings by 2050

v RMAHE Excess Heat Recovery (EHR) for
power generation

v BJE&EEEAHB Renewable power generation

v CCUS
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In the major scientific and technological research projects organized by the China Building Materials Federation
under the “Open Competition Mechanism™ , the focus has been on areas such as the “Key Technologies for Green
Hydrogen-Based Calcination of Cement Clinker” ""Reconstruction and Demonstration of New Process Flow
for CO2 Capture from Cement Kiln Flue Gas™ and "Preparation of New Carbon-Sequestering
Cementitious Materials and Material Utilization of Industrial Kiln Flue Gas CO2." Leading enterprises in the
Industry, renowned research institutes, and universities have actively engaged in these projects, and some units
have already achieved phased results.
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Reducing coal consumption and increasing the proportion of usage of alternative fuels are important methodologies
for cement production to reduce direct emissions.

NCWV
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weana BEIEESRA7000 kCal/kg A%} 4000 kCal/kg SRF 4000 kCal/kg
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Huaxin Cement has made a breakthrough in the field of large-scale substitution of fuels in

cement Kilns, achieving a stable fuel substitution rate of over 60% and a comprehensive energy
consumption of cement clinker below 50 kg standard coal per ton. 15/22



N= = R U _ -y - - - - - <> fa? N
IKiFFHERRSEERIA Hydrogen energy utilization in cement clinker calcination €2 HEERHERESS

B RASERMEA, CO2MEKN32%, BRESCORETIRSEIS%
Using hydrogen energy combustion technology, CO2 is reduced by about 32%, and the CO?2
concentration of kiln exhaust gas can be increased to 95%.
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Tianjin Cement Industry Design & Research Institute has set up a hydrogen-powered suspension calcination
experimental platform and completed a pilot test for hydrogen calcination of cement clinker, with the proportion

of hydrogen replacing fossil fuels reaching 20%.

B FRERFERAECFDIBRR MBI SR RSB DEMBRKESR, FRNBRKESIZSHRAES
HISEniA150kg/h, BEEFEAHZEXTF65%,
Dalian Institute of Chemical Physics, Chinese Academy of Sciences has achieved electrolysis of water to produce

hydrogen by using green electricity or low-valley electricity. The electrolysis equipment developed by the institute

can produce up to 150 kg of hydrogen per hour, with an electricity conversion efficiency of over 65%.
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Ordinary 65-70 30-35 B Improving the activity of mixed materials can
cement i reduce the amount of clinker in cement, reducing
(sl KGR carbon emissions per ton of cement by about 26%

Low clinker 40-60 40-60
cement

B EMNGRIEE, IRSiREEIERE,
PRI EE.

Adding nano-modified materials can

Improve the performance of concrete and

reduce the amount of clinker in it
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B R Excess Heat Recovery (EHR) for power generation
> 95%LA ERVKIRHHEIEFF L TE T R BIZNE

More than 95% of cement clinker production lines are equipped with EHR for power generation facilities.

> BTV ERRA&BSIEI400(ZFER.

The building materials industry generates over 40 billion kilowatt-hours of EHR for power generation .

B nJBAEREIREAZHE Renewable power generation
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The green and low-carbon electricity used by Jining Conch
Cement for production has exceeded 80% of its total electricity
consumption for the year.
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In 2019, Conch Cement built the world’s first
production line capable of capturing 50,000 tons of CO2
per year.
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China Resources Building Materials Technology is building two

CCUS production lines with capacities of 100,000 tons and 200,000

tons.
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China National Building Material Group, leading a project,
completed the world's first and largest oxyfuel combustion coupled
carbon capture project in the cement sector in January 2024, with
performance indicators such as CO2 capture concentration and
energy consumption meeting initial targets.
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BBMG Jidong is constructing a CO2 capture production line with an annual capacity of 100,000 tons in Beijing.

B EEEMRHRIEERIR105ME, 205 TEFRRCCUSEFZ;

China Resources Building Materials Technology is building two CCUS production lines with capacities of 100,000
tons and 200,000 tons.
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In September 2022, Triumph Technology Group completed the world’s first demonstration project for CO2 capture
and purification from glass furnaces with an annual capacity of 50,000 tons.
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We look forward to accelerating the implementation and application of

new technologies through technical exchanges and cooperation, and

jointly promoting the green and low-carbon development of the
building materials industry. On behalf of the China Building Materials
Federation, I would like to express our heartfelt thanks for your
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participation and support, and look forward to further exploring

possibilities for cooperation after the conference. Thank you !




