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Abstract: Safe, high-efficient, green and low-carbon mining is an eternal theme of coal mines. Near zero rock burst, near
zero ecological damage and low-carbon, zero-carbon and carbon-negative green mining will become new requirements to
ensure China's energy security supply and green low-carbon development. Backfill mining is the inevitable way to achieve
these requirements. However, the existing theories, technologies, and methods of backfill mining are difficult to overcome

the technical bottlenecks of high yield, high efficiency, and low-carbon mining, and it is imperative to reform the filling
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materials and filling modes. In view of the strategic goal of low-carbon coal mining of “kilometer deep mine resource de-
velopment and ten-million-ton productivity mine filling (two thousands) ” and “near zero ecological damage and near zero
rock burst (two near zeros)”. The definition and concept of carbon-negative & high-efficient backfill mining in coal mines
has been systematically expounded, and the theoretical development for carbon-negative & high-efficient backfill mining
in coal mines has been proposed, including the topological configuration and strength theory of CGIF (CO, Gangue Innov-
ative Framework) for high porosity filling materials structure, the carbon sequestration theory of CGIF mixture filling
body, the reaction kinetics theory of fast adhesive gel bonding material, and the prevention and control of rock burst by
filling mining in mining area. The key technical systems have been proposed, such as the preparation technology of
gangue fast and efficient cementation high porosity filling material, the green and efficient preparation technology of fast
and efficient cementation gel binding material, the negative carbon efficient filling mining technology of CGIF backfill,
the negative carbon efficient filling mining technology, the technology of multi-face mining, and the full cycle three-di-
mensional efficient filling mining and rock burst prevention technology. On this basis, the “three stage” development plan
of “basic research, technical research, and engineering demonstration” for carbon-negative & high-efficient backfill min-
ing in coal mines has been clarified, and a theoretical and technical system for carbon-negative & high-efficient backfill
mining in coal mines has been constructed. The CO, storage capacity with carbon-negative & high-efficient backfill min-
ing in coal mines has been evaluated. It is expected to achieve a new pattern of carbon neutrality in the entire process of

coal development and utilization through carbon-negative mining and low-carbon utilization.
Key words: carbon negative backfill; high porosity material; CGIF filling body; carbon sequestration theory; anti-burst
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Fig.1 Carbon negative and efficient backfill mining technology
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Fig.2 Carbon negative and efficient backfill mining process
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Fig.3 Theoretical and technical research framework for carbon negative and efficient backfill mining
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Fig.5 Theory of impact pressure prevention and control in mine backfilling mining
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