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Abstract

This study focuses on the soft lignite from open-pit coal mines in Baoqing County, Shuangyashan, exploring efficient utilization
pathways through resource endowment analysis, process optimization, product modification, and benefit evaluation. The research
indicates that Baoqing lignite is characterized by high volatile matter (average 57.46%), low sulfur (average 0.24%), and rich
humic acid (average 40.15%), with a resource volume of 919 million tons, demonstrating potential for efficient utilization. Based
on the optimized “solvent extraction-acid-base stepwise extraction” process through orthogonal experiments, under a liquid-to-solid
ratio of 12:1, 85°C,3h,1.5mol/L KOH, the lignite wax yield reached 86.7%, and the humic acid purity was 91.3%, representing an
improvement of over 15% compared to traditional methods. After efficient utilization and modification, the humic acid’s heavy metal
adsorption capacity reached 125 mg/g, and the lignite wax purity was 99.2%. Benefit evaluation shows that the investment payback
period for a 10,000-ton project is 3 years, with an IRR of 28.5%, a 42% reduction in CO2 emissions, and job creation. The study
provides a technical paradigm for the efficient utilization of soft lignite resources in cold regions.
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