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 Thermal air oxidation reduced the water content of lignite and would not * Acidic surface functional groups from thermal oxidation played a crucial
increase the spontaneous combustion risk. Thermal air oxidation increased the role in NH; adsorption on modified coal tailings.
surface chemistry properties and NH; adsorption capacity of black coal.  The relatively low activation energy of acidic group formation implies that
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Conclusions

* The research has demonstrated that thermal air oxidation is a simple and effective surface oxidative modification method to dewater lignite and increase the NH;
adsorption capacity of black coal and coal tailings. The acidic surface functional groups from oxidation played a crucial role in the adsorption process.

* The addition of modified lignite and black coal in cattle manure can reduce NH; volatilization to a similar extent as the raw lignite and enhance N retention in manure.

* These findings suggest that modified coal materials are promising alternatives to lignite as additives to animal beddings where lignite is not available and offer potential
for mitigation of NH; loss in livestock farms, improvement of N retention in manure and development of a circular nutrient economy.
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