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Machine learning model prediction and mechanism study of
biochar adsorption for emerging pollutants
QU Yun-yi'*, LIU Ling"*, RAN Wen-yue', SONG Pan-yu'*, WU Zheng"*>, HONG Si-gi'**"
(1.Key Laboratory of Textile Dyeing Wastewater Treatment of Universities in Shaanxi Province, Xi’an 710048, China;
2.School of Environmental and Chemical Engineering, Xi’an Polytechnic University, Xi’an 710048, China)

Abstract: To enhance the removal efficiency of emerging pollutants (EPs) ,this study systematically integrated 549
sets of biochar adsorption experimental data.Missing values were addressed using non-parametric imputation methods , and
predictive models for biochar-based adsorption of EPs were developed by employing three typical algorithms with multi-
dimensional features. Among them,the XGBoost model demonstrated superior fitting performance, achieving a coefficient
of determination (R*) of 0.95 and a root mean square error (RMSE) of 8. 32 mg/g on the test set.Feature importance
analysis revealed that:surface nitrogen-containing functional groups and the molar refractivity of pollutants constitute the
core elements of the synergistic adsorption mechanism, confirming that surface chemical interactions contribute more
significantly to the adsorption process than physical interactions ;the importance of mean pore size is notably higher than
that of the specific surface area,with the micropore-filling effect being markedly enhanced only when the pore size range
matches the molecular dimensions of the pollutants. This study clarifies that surface chemical properties play a more
critical role in increasing the adsorption capacity of EPs, providing theoretical support for the tailored preparation of high-
performance biochar and the efficient removal of emerging pollutants.

Key words: machine learning; biochar; adsorption mechanism; emerging pollutants
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