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Introduction:

Aiming at solving the major environmental problems left by industrial polluted sites in China, the occurrence characteristics and degradation/
desorption mechanism of typical pollutants in soil were studied, realizing more efficient degradation of pollutants and reduction of toxic
metabolites. The chemical oxidation technology of efficient activation and precise remediation had been developed. the team obtained the
collaborative innovation by bringing together process, model and equipment, effectively avoiding “excessive” of agents or “rebound” of pollutants.
Based on the theory of splitting and permeation diffusion, the in-situ chemical oxidation process of gas/liquid dual-tube high-pressure rotary jet
injection was invented, which solved the hard problem in the engineering including the poor diffusion and regurgitation of reagent in low to medium
permeation saturated layer. The integrated process of soil washing based on physical screening was established innovatively. In addition, a series of
customized soil washing remediation equipment was developed, which has expanded the application boundary of the washing technology through
efficient sediment separation, realizing the low cost and stable operation of the equipment and near-zero emission of pollutants. Finally, the team
had formed a decision support system and several comprehensive solutions suitable for China's national conditions. This project had made major
leaps in the core technologies from scratch and remediation engineering from excavation work to scientific remediation. It had also effectively
solved the prominent problems of scattered technology concentration and insufficient supply of generic technologies in China's contaminated site
remediation industry, promoting the promulgation of “Action Plan for Soil Pollution Prevention and Control” and the “Law of the People’s Republic
of China on the Prevention and Control of Soil Pollution”. It had provided important scientific and technological support for the construction of a
“beautiful China” ecological civilization. The project had obtained 66 national patents (35 authorized national invention patents) and 6 international
patents. According to statistics, the relevant achievements had been incorporated into 6 national and local standards, 3 work guidelines of the

ministry of ecological environment and 2 construction methods of Beijing. Multiple science and technology achievements obtained the provincial

and ministerial level’s award.
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Exclusive Interview on Beijing TV: Listen to the Innovators Yanzi Project Received a Compliment from CCTV Media Reports: Vehicle Chemical Oxidation
special program “Green Answer paper” Remediation Equipment
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Key technology and application of industrial contaminated site

remediation
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Guangzhou CAOMUFAN Ecological Research Co., Ltd.

Soil Washing Equipment Demonstration
Application in a Project in Guangzhou
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Application of High Pressure Rotary Jet Injection-In Situ
Chemical Oxidation Technology in Nanjing
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National Engineering Laboratory for Safe
Remediation of Contaminated Sites

Social and Economic Benefits:

All above achievements were applied to the technical support, evaluation and consultation in the whole process of the construction of the three pilot
areas for comprehensive prevention and control of soil pollution in China, serving for the scientific decision-making of national ministries, commissions
and local governments. the team realized the industrialization of technical achievements by collaborating with enterprises and applied them in more
than 30 cities and nearly 50 typical contaminated sites in China, achieving notable economic and social benefits. In the past three years, the cooperative
enterprise had gotten a sales growth of 2.093 billion yuan and a new profit of 485 million yuan. It is worth mentioning that the developed soil washing
equipment had been successively exhibited in some momentous exhibitions holding by the National Museum and Ministry of Ecological Environment.
The relevant achievements had attracted continuous attention and reports of CCTV news broadcast, CCTV2, Morning News, eastday.com and other

major news media, achieving remarkable results and great social impact.
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Liao Xiaoyong
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Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences

Major Contributions: Team leader. Overall design,
implementation, technological demonstration of the project;
in charge of the summary of key outcomes.
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Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences

Major Contributions: Research and development of generic
technology.
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Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences

Major Contributions: Theoretical research, survey plan
design and field investigation.
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Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences

Major Contributions: Research and development of
chemical oxidation technology and equipment.
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Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences

Major Contributions: Construction of contaminated site
database and decision support system.
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Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences

Major Contributions: Research and development of
remediation materials and process of solidification/
stabilization technology.
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Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences

Major Contributions: Research and development of
soil washing technology and equipment; Assisted in
summarizing project achievements.
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BCEG Environmental Remediation Co., Ltd.

Major Contributions: Research and development of thermal
remediation technology and equipment; Implementation
and promotion of the industry.
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BCEG Environmental Remediation Co., Ltd.

Major Contributions: Research and development of High
Pressure Rotary Jet Injection-In Situ Chemical Oxidation
technology.
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Beijing GEO Environ Engineering& Technology Inc.
Major Contributions: Industrial implementation and
application promotion.
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