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a b s t r a c t
In the present work, a new carboxylate-functionalized pine cone was prepared using isopropylidene 
malonate in a solvent-free reaction. It was then characterized by the FT-IR, X-ray diffraction, scan-
ning electron microscopy, and Brunauer–Emmett–Teller analysis techniques. The performance of the 
modified adsorbent was investigated for the removal of the safranin-O (SO) and methyl violet (MV) 
dyes from the single and binary solutions. The maximum adsorption capacity for SO and MV in the 
single solution was 208.0 and 225.0 mg/g, respectively, whereas these values were, respectively, 112.30 
and 116.7 mg/g for the binary solution. This value is much higher than those reported by some other 
researchers. The kinetic studies revealed that this bio-sorption is a chemisorption process. In continu-
ation, the experimental factors involving the initial solution pH, adsorbent dosage, dye concentration, 
and contact time were used as the input variables to the artificial neural network (ANN) and random 
forest (RF) models to predict the removal percentage of SO and MV in the binary mixture. The valida-
tion of these models was tested using a test set of 81 data points. The statistical parameters involved in 
the prediction of the removal percentage of the test set confirmed that the ANN model had a substan-
tially better and a more accurate prediction with respect to the RF model.
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