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Evaluating Biochar-Water Sorption Coefficients of Pharmaceutically Active

Compounds by Using a Linear Free Energy Relationship

WANG Jia-yi, BI Er-ping”

(Beijing Key Laboratory of Water Environmental Engineering, School of Water Resources and Environment, China University of
Geosciences (Beijing) , Beijing 100083, China)

Abstract: A linear free energy relationship (LFER) approach was used to predict the sorption coefficients of pharmaceutically active
compounds ( PhACs) to commercial biochar from aqueous solution, and to investigate the contributions of different intermolecular
interactions in the overall sorption process. 14 PhACs with diverse functional groups ( carboxyl, hydroxyl and nitrogenous heterocyclic)
were selected as sorbates. All isotherm data of PhACs sorption to commercial rice straws biochar ( carbonization temperature; 400-
500°C , 200 mesh) could be well fitted by the Freundlich equation. The established LFER model could predict the value of sorption

coefficient 1gK at arbitrary levels of chemical saturation. The values of multiple correlation coefficient ( R* =0.93) , standard

d,activity
error (SE =0.23), F-statistic (268), leave-one-out cross validation ( Q7,, =0.90) , external cross validation correlation coefficient
(Q%y =0.92) indicated that the model was stable and of high predictive ability. The calculated results of the LFER model showed
that, at lower sorbate concentration, sorption was dominated by the positive effect of cavity and the negative effect of sorbate capability
of electron donation.
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Table 1 ~ Aqueous solubility and molecular descriptors of PhACs used in this study

25 &7 Sy/mg-L7! E S A B v
il 1% 5% 51 0.73 0.7 0.56 0.79 1.777
E(TRl 2 21 1.51 2.02 0.6 0.67 1.782
FRIRY 2 60 0.78 1.69 0.71 0.67 1.288
] ] T AR 4 600 0.9 0.85 0.73 0.37 0.99
KGR 2240 1.65 2.26 0.55 0. 89 1.978
W A 120 1.61 1.56 0.99 0.91 1. 864
BARK A 14 000 1.06 1.63 1.04 0. 86 1.172
=&t 10 1.85 1. 69 0.74 0.29 1. 809
LR AR 51900 1.3 1.83 0 1.37 1.485
S AR 54 400 1.68 1.74 0 1.6 1. 866
BRI KAET 8 000 2.09 1.73 0 1.37 2.111
TR 112 2.15 2.18 0.76 0. 88 1. 811
(=SSN 13 300 1.45 1.88 0. 69 2 2.176
EANZ 4100 1.11 1.47 0. 06 1.24 2.059
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used in this study
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