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Predictive model based on artificial neural network for estimating the 
adsorption of nickel and lead on a natural and synthetic support
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a b s t r a c t
In this study, the adsorption process of nickel and lead on natural supports, specifically bentonite 
and activated carbon, was modeled using an artificial neural network (ANN). The primary objective 
was to quantify the adsorption yield of the adsorbed metal. The developed ANN model was vali-
dated to assess its effectiveness in predicting experimental data sets. For both nickel and lead, the 
mean square error of the model was calculated to be 3.72 × 10–4, indicating a highly accurate model. 
In addition, the trained ANN was used to predict the influence of several parameters, including pH, 
contact time, initial metal concentration, temperature, material, and adsorbent concentration, on the 
adsorption of these metals using the two different adsorbents. The ANN was well constructed and 
optimized using a 6-10-1 topology. The performance of the model was evaluated using test data, 
which showed high correlation coefficients for (R2) values of 0.99430 and 0.99439 for the validation 
and test data, respectively. These results indicate the robustness and accuracy of the ANN model 
in predicting the adsorption behavior of nickel and lead on bentonite and activated carbon.
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