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Innovation and Application of Flare Gas Emission Reduction
Technologies

Chun Ye
Sinopec Natural Gas Branch, Anhui Sales Center, Hefei, Anhui, 230000, China

Abstract

Under the national strategy of dual carbon goals—achieving carbon peak by 2030 and carbon neutrality by 2060—flare gas emission
reduction has emerged as a critical pathway for the green transformation of the energy sector. This study systematically categorizes
the sources and emission characteristics of flare gas, primarily originating from oil and gas field operations, natural gas processing,
long-distance pipeline maintenance, and petrochemical production. Emissions exhibit intermittent, high-variability patterns, with
methane as the dominant component, posing severe climate risks due to its high global warming potential. We analyze three core
technological pathways: (1) Source control via smart predictive maintenance and process optimization to minimize unplanned
releases; (2) Process recovery employing mobile recovery units and skid-mounted systems to capture and compress flare gas
for reuse; and (3) End-of-pipe treatment utilizing high-efficiency flare systems with advanced combustion control and, where
applicable, catalytic methane oxidation. The integration of these technologies enables an emission reduction rate exceeding 90%,
as demonstrated in field applications across multiple energy facilities. Furthermore, we propose a multi-dimensional promotion
framework encompassing standardized monitoring protocols, incentive mechanisms for technological adoption, and the cultivation of
an industry-wide innovation ecosystem. This integrated approach provides a scalable, economically viable pathway toward near-zero
flare gas emissions in the global energy industry.
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