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CCUS in China’s Carbon Neutrality Strategy 

Under China's "1+N" dual-carbon policy framework, the latest official

analysis from China Ministry of Science and Technology highlights

CCUS as the cornerstone technology for national carbon neutrality. Key

strategic roles include:

Reference: China’s Annual CCUS Report 2021, 2023; China CCUS Roadmap 2025; 

China CCUS Progress Report 2025.

⚫ Fossil Energy & Hard-to-Abate Industries: The only viable pathway

to achieve net-zero emissions from fossil fuels and decarbonize 

steel/cement, ensuring energy security.

⚫ Power System Stability: The key technology to ensure grid flexibility, 

supporting the strategic shift from energy consumption control to 

carbon emission control.

⚫ Gigaton-Scale Mitigation & Negative Emissions: Capable of 

gigaton-scale ​ reduction; acts as a fallback technology​ via 

BECCS/DACCS to offset unavoidable residual emissions.

⚫ Industrial Clusters & Policy Framework: Drives the development of 

green low-carbon clusters, integrates with renewables, and 

underpins the "1+N" dual-carbon policy.



CCUS Projects in China

⚫ As of 2024, China's planned and operational CCUS

projects have tripled from approximately 40 in 2021

to around 120, with annual capture capacity doubling

from ~3 Mt to ~6 Mt CO₂.

⚫ China is now transitioning from standalone projects

to cluster-scale development, with major initiatives

underway including the Ningxia 3 Mt/year

demonstration project, the 400 km Jilin CO₂ pipeline,

and several megaton-scale CCUS hubs, alongside

breakthroughs in offshore storage and Direct Air

Capture (DAC) technologies.

Source: ACCA21, GCCSI. 2023. CCUS Progress in China – A status report. 

China CCUS Progress Report 2025



Carbon Capture in the Power Sector

⚫ Post-combustion capture with amine solvents is the dominant technology.

⚫ The number of projects and the scale of carbon capture have been rising rapidly since 2020, following China's 

commitment to achieve carbon neutrality by 2060.

Natural Gas Plant Carbon Capture Demo (2ktCO2/yr) at 

Huaneng Yangpu Plant, Hainan Province
CHN Energy Taizhou Plant 500ktCO2/yr Carbon Capture Demo



Carbon Capture in the Power Sector

Huaneng Zhengning Power Plant 1.5 MtCO2/yr Carbon 

Capture Project (operational)

CHN Energy Jinjie Power Plant 150ktCO2/yr Carbon Capture 

Project Update:

The power plant is planning a 4 Mt/yr carbon capture project for 

full-scale capture of emissions from its power generation unit.

• CO2 transport and storage remain challenging for large-scale carbon capture projects.

• Face the high cost of CCS. State-owned enterprises dominate the investment in carbon capture projects. The 

market lacks effective incentive mechanisms at the moment.



Carbon Capture in the Power Sector

Membrane: Guangdong Carbon Capture Test Platform Pre-combustion Carbon Capture: Huaneng IGCC plant

Oxy-fuel Combustion: the HUST 35 MW Oxy Combustion 

Demo

Chemical Looping Combustion: Dongfang Boiler Group 

Chemical Looping Combustion Demo

Other carbon capture technologies in the pilot stage in the power sector:



Carbon Capture in the Cement Sector

⚫ Conch Cement pioneered China's first carbon capture plant in 

2018, capable of producing 50,000t CO2 annually.

⚫ China National Building Material Group Qingzhou Cement Plant 

started the operation of the carbon capture project based on 

oxygen combustion technology (200 kt/yr) in January 2025.

Conch Cement Carbon Capture Demo (50ktCO2/yr)

The Qingzhou Cement Plant



Carbon Capture in the Steel Sector

Bao Steel CCUS Project

⚫ An early full-chain CCUS demonstration in China's steel sector — 2 

Mt/year planned capacity, Phase 1 at 0.5 Mt/year.

⚫ Captures CO₂ from low-concentration Maerz kiln flue gas via amine-

based absorption, regeneration, drying, and liquefaction.

⚫ Captured CO₂ is utilised via two pathways: pipeline delivery for steel 

slag carbonation; and tanker transport for EOR with geological storage.

⚫ Currently operational with production capacity of ~420 kt/year 

liquid CO₂ + 40 kt/year gaseous CO₂ production capacity.

Other CCUS projects in the steel sector

⚫ Ningbo Iron & Steel 10,000 t/year CO₂ Capture and Utilization 

Demonstration Project



Advances in Carbon Storage Projects

⚫ China has conducted CO2 storage demonstrations in onshore and 

offshore saline aquifers.

⚫ Shenhua initiated China's 1st deep saline aquifer CO2 storage 

demo project in 2011. It injects 100ktCO2/yr, totaling 300,000 tons 

over 3 years. Currently in monitoring phase.

⚫ In 2021, CNOOC initiated China's first offshore CO2 storage 

project at the Enping 15-1 oilfield, aiming to store 300ktCO2/yr.

CO2 Processing and Reinjection Module 

on the Enping 15-1 Field Platform

The Shenhua Saline Aquifer Carbon Storage 

Project in the Ordos Basin, Northwest China



Advances in Carbon Storage Projects

Huaneng Zhengning CCS Project (Longdong, Gansu) — 1.5 

MtCO₂/yr Capture + Saline Aquifer Storage

•CO₂ captured from the Zhengning coal-fired power plant is injected 

into saline aquifers at ~3,000 m depth

•Maximum single-well storage capacity exceeds 300 kt CO₂/year

•First project in China to complete the full chain of "coal-fired power 

plant CO₂ capture → pipeline transport → saline aquifer storage“

Shaanmei Yulin Chemical 4 Mt/year Saline Aquifer CCS Project 

China's largest planned saline aquifer CO₂ storage project, located 

in the Ordos Basin. Phase 1 (400 kt/year pilot, Yutan-1 well) 

completed construction in March 2025 and is pending injection. 

Upon full completion, the project will serve ~20 Mt/year of industrial 

CO₂ emissions from surrounding coal-chemical facilities, creating a 

regional CCS geological storage hub.

Injection well drilling — Shaanmei Yulin

Chemical 4 Mt/year Saline Aquifer CCS 

Project, Ordos Basin

Injection well site — Huaneng Zhengning 1.5 

Mt/yr CO₂ Capture & Saline Aquifer Storage 

Project, Longdong, Gansu
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Progress of CCUS Clusters in China

新疆油田CCUS产业基
地（2000万tCO2/年）
CCUS Industrial Base 
of Xinjiang Oilfield 
(2000 Mt CO2/a)

吉林油田CCUS产业基地
CCUS Industrial Base of 
Jilin Oilfield

长庆油田CCUS产业基地
CCUS Industrial Base of 
Changqing Oilfield

延长石油CCUS工程
(500万tCO2/年)
Yanchang Petroleum 
CCUS Project (500 Mt 
CO2/a)

中国石化华东CCUS集群
（1000万tCO2/年）
Sinopec East China 
CCUS Cluster (1000 Mt 
CO2/a)

广东大亚湾区CCUS集群
（300-1000万tCO2/年）
Guangdong Daya Bay 
CCUS Cluster (300-
1000 Mt CO2/a)

广东粤西CCUS集群
Guangdong Western 
CCUS Cluster

大庆油田CCUS产业基地
CCUS Industrial Base 
of Daqing Oilfield

⚫ At present, there are

8 CCUS clusters in

China, all of which

are in the

preparation and

planning stage.



UK-China CCUS Supply Chain Cooperation Study 

⚫ In 2023, with the support and guidance of the UK Department for International Trade, the UK-China (Guangdong)

CCUS Centre, the UK CCS Research Centre, and the Administrative Center for China's Agenda 21 jointly conducted a

collaborative research project on cooperation opportunities in the CCUS industry and supply chain between China and

the UK.

⚫ The CCUS industry

chain is extensive (see

the diagram on the

right) and also involves

the third sector,

including banking and

insurance.

Carbon Capture

Pre-treatment Direct contact heat exchanger, blower

Carbon capture Amine solvent, absorption tower, heat exchanger, reboiler, tower internals

Compression and 

purification
Condenser, separator, dryer, compressor, heat exchanger, CO2 storage tank

Carbon Transport

Pipe
Seamless steel pipe, pipeline anti-corrosion and insulation, expander, engineering design and 

construction

Ship & Tank truck Ship, Tank truck

General equipment Valves, compressors/pumps, heat exchangers, gasifiers, CO2 storage tanks

Carbon Storage

Drilling and 

completion
Drill bits and tools, downhole casing, separators, wellhead blowout preventers

Injection Oil and gas pipeline, CO2 injection pump, compressor, CO2 storage tank

Monitoring Tracer, microseismic Logging



Representative companies in the CCUS industry in China and UK (Listed companies are not exhaustive)

CCUS Supply Chain Study 



Commercial Opportunities in the Chinese CCUS 
Industry

1. Carbon Capture Market
The UK excels in carbon capture plant design and can target opportunities in heat exchangers, column internals, 

flue gas blowers, and filters. UK companies can also explore carbon capture amine solutions, adsorption 

materials, and membrane technologies. Direct air capture technologies represent another promising area for UK 

companies to innovate and collaborate in.

2. Carbon Transport Market
UK companies are proficient in pipeline design and corrosion resistance solutions, particularly for offshore settings. UK

companies can provide consultancy services for CO2 pipeline design, operation, and maintenance in China.

3. Carbon Usage Market
The Chinese market seeks innovative carbon usage methods, particularly in CO2 synthesis for jet fuels,
methanol, methane, syngas, and degradable plastics. UK technologies with efficient solutions can find
opportunities in this sector.



Commercial Opportunities in the Chinese CCUS 
Industry

4. Carbon Storage Market
For CO2 storage in onshore sedimentary basins, UK companies can supply high-quality CO2 injection pumps. In the 

emerging offshore CO2 storage sector, collaboration opportunities exist in subsurface and reservoir design, 

engineering, and marine and subsea operations.

5. Capacity Building in the CCUS Industry
With the growing CCUS industry, there is a demand for skilled labour and software support. Offering CCUS training

and education and software services in project design, CO2 injection simulation, storage monitoring, and

emission reductions MRV can lead to commercial opportunities.



Representative UK-China CCUS Projects (2005-2024)

PROJECT NAME YEAR FUNDER
IMPLEMENTING 

ORGANIZATIONS

China-UK Near Zero Emissions 

Coal (NZEC) Initiative
2005-2009 UK DECC 30+ UK-China institutions

Guangdong CCS Roadmap Project 2013 FCO Prosperity Fund
UK-China (Guangdong) CCUS 

Centre

Guangdong Carbon Capture Test 

Platform
2013-2019

FCO Prosperity Fund (partial 

support)

UK-China (Guangdong) CCUS 

Centre

ADB China CCS Centres Project 2014
UK International Climate Fund (via 

ADB)

UK-China (Guangdong) CCUS 

Centre; Shanghai Jiao Tong 

University

1-Mt Full-Chain Demo Project Pre-

feasibility Study
2014-2015 FCO Prosperity Fund

UK-China (Guangdong) CCUS 

Centre; China Resources Power; 

CNOOC

CO₂ Geological Utilization and 

Storage Potential in Sichuan Basin
2014+ FCO Prosperity Fund

Southwestern China partner 

institutions

UK-China CCUS Supply Chain 

Cooperation
2023-2024

UK Department for Business and 

Trade (DBT)

UK-China (Guangdong) CCUS 

Centre; ACCA21
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UK-China Net Zero Emissions Coal (NZEC) Project 

1. Cooperation Mechanism：a joint initiative by the China

Ministry of Science and Technology and the UK Department

of Energy and Climate Change.

2. Key Goals：aims to demonstrate carbon capture and

storage (CCS) in China and the EU by 2020.

3. Research Focus: examines options for CO2 capture,

transport and geological storage in China, with the aim of

reducing CO2 emissions from coal-fired power generation

and energy intensive industrial sectors.

4. Main Output ： has identified promising capture

technologies and storage locations, and has shown that

CCS could provide a key low carbon option for coal-based

industry in China, particularly for power generation.

17
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Guangdong Carbon Capture Test Platform

⚫ Status: Project Status: Completed in 2019 and 

currently in operation.

⚫ World' third carbon capture test platform.

⚫ Involve chemical amine absorption, membrane

separation systems.

⚫ UK-China (Guangdong) CCUS Centre and UK

CCS Research Centre were primarily

responsible for the design of the test platform,

with additional technical support from Norway's

Technology Centre Mongstad and the US

National Carbon Capture Center.

18



CCUS Supply Chain Cooperation Report

⚫ Key progress in the UK and 

China’s CCUS industry

⚫ Analysis of the capabilities of 

each sector in the UK and 

China CCUS industry supply 

chain

Download:



UK-China Cooperation on Gas-CCUS Study

Download:

Background

A joint UK-China research report on CCUS for natural gas combined-cycle (NGCC) power plants was 

completed in 2026, under the framework of the UK-China Clean Energy Partnership MOU (signed March 

2025). 

Report Scope:

• Technical pathways to net-zero natural gas power 

generation

• Engineering challenges of applying CCUS to 

NGCC plants (low CO₂ concentration, high O₂
content)

• Technology assessment of amine-based post-

combustion capture and alternative routes

• Lessons learned from FEED studies in the US and 

UK (capture cost, flexible operation)

• Gap between theoretical estimates and real-world 

operational performance

• Recommendations for future work: long-term 

testing, flexible operation, higher capture targets, 

cost reduction, and policy support



Looking Ahead: China's Policy Shift — From 
Energy Dual Control to Carbon Dual Control

What Is Carbon Dual Control?

China is transitioning from regulating total energy consumption and energy intensity ("energy dual control") 

to directly targeting greenhouse-gas emissions ("carbon dual control"). 

A "Five-in-One" Governance Framework

• Provinces: Annual carbon budgets assigned to each region

• Sectors: Monitoring & targets for high-emission industries 

(power, steel, chemicals)

• Enterprises: Major emitters managed through the national 

carbon market

• Projects: Carbon impact assessment required for new 

investments

• Products: Carbon footprint standards & labelling for supply 

chains

“五维一体”

的治理格局

地方

行业

企业 项目

产品

Provinces

Enterprises

ProductsSectors

Projects



CCUS Opportunities Under 
China's Carbon Dual Control Framework

China's shift to carbon dual control creates demand for CCUS at every governance level:

• Provinces: Binding carbon budgets drive demand for regional 

CCUS clusters in high-emission provinces.

• Sectors: Tightening emission controls make CCUS the key 

decarbonisation pathway for power, steel, cement, and chemicals.

• Enterprises: Expanding carbon markets turn CCUS reductions 

into tradeable assets, improving project economics.

• Projects: Carbon impact reviews make "Capture Readiness" a 

standard requirement for new industrial facilities.

• Products: Carbon footprint standards and labelling create 

supply-chain demand for CCUS-enabled low-carbon materials.

“五维一体”

的治理格局

地方

行业

企业 项目

产品

Provinces

Enterprises

ProductsSectors

Projects



UK-China CCS Collaboration —
Key Opportunities for the Next Decade

1. Project Experience & Technology Exchange

Both countries are actively advancing CCUS at 

scale — the UK is progressing multiple industrial CCS 

clusters, while China is deploying projects across 

power, steel, cement, and chemical sectors. Bilateral 

knowledge exchange on project development, 

operational lessons, and technology integration can 

accelerate CCUS deployment in both countries.

2. Supply Chain Synergies

China's product-level carbon footprint standards will 

increase demand for high-performance CCUS 

equipment and low-carbon industrial materials. The 

UK excels in specialised components (column 

internals, heat exchangers, membrane technologies), 

while China offers large-scale, low-cost 

manufacturing — together reducing global CCUS 

costs.

On 24 June 2026, The UK–China Fossil Fuel Solutions Workshop is 

convened under the MoU for the UK–China Clean Energy Partnership​ 

signed in Beijing on 17 March 2025 by Rt Hon Ed Miliband MP and Wang 

Hongzhi (Administrator, China National Energy Administration).



UK-China CCS Collaboration —
Key Opportunities for the Next Decade

3. CCUS MRV & Carbon Market Integration

As both countries integrate CCUS into their carbon 

markets, aligning MRV methodologies and carbon 

accounting standards is essential. This will enable 

CCUS emission reductions to be recognised as 

credible, tradeable assets — unlocking project 

financing and supporting enterprises in meeting 

their carbon obligations.

4. Offshore CCUS Collaboration

The UK has decades of North Sea offshore 

engineering, subsea operations, and marine 

monitoring expertise. China has vast offshore 

storage potential across the Bohai Bay, Pearl River 

Mouth, and South China Sea. Joint development of 

offshore CCUS infrastructure and knowledge-

sharing on regulatory frameworks can unlock a 

major new frontier for both countries.

The joint UK–China report, Towards Net-Zero Gas Power: CO₂ Capture in NGCC 

Plants – Status, Challenges, and Outlook, was officially launched on 24 June 2026​ in 

Chengdu during the UK National Day session of the 4th China–EU Energy 

Technology Innovation Cooperation Forum, presented by Greg Dyke (DESNZ), Niu

Hongwei (Huaneng), and Prof. Liang Xi (UK–China Guangdong CCUS Centre) under 

the 2025 UK–China Clean Energy Partnership framework.



Thank you!

Dr. Changyou (Felix) XIA

UK-China (Guangdong) CCUS Centre

Email: changyou.xia@gdccus.org
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