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Abstract: By investigating the optimal reaction time for oxidizing lignite humic acid with ozone (O,),
gel permeation chromatography (GPC) and fourier transform infrared spectroscopy (FTIR) techniques
were employed to characterize the lignite humic acid before and after oxidation. Its effect on rapeseed
germination under Na,CO; stress conditions was also studied. The results showed that after O, oxidation
treatment, the lignite humic acid content significantly increased, with the solution pH decreased from 9.7 to
4.0. GPC and FTIR analysis further demonstrated that O, oxidation could convert large molecules of lignite
HA into more small molecules organic acids through chemical reactions such as bond cleavage, addition,
and oxidation. O; oxidation also promoted the generation of more oxygen-containing active functional

groups, including hydroxyl, carboxyl and carbonyl groups. Rapeseed germination tests under Na,CO,
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stress showed that a 3 g/L solution of lignite humic acid oxidized for 7 min provided the most significant

promotion effect, and the germination rate achieved 78%. In summary, this study indicated that O, oxidation

was an effective method to enhance the utilization efficiency of lignite humic acid resources.

Key words: lignite; humic acid; O, oxidation; Na,CO; coercion; organic acid
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Fig.1 Solubility curve of lignite humic acid
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Fig.4 Absorbance curve of lignite humic acid and fulvic acid
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