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Studying the effect of biochar on the kinetics of chromium (111) sorption from the tanning industry using
the Blanchard model

Farnaz Parviznia®®, Adel Reyhanitabar?, Shahin Oustan®
123Department of Soil Science, Faculty of Agriculture, University of Tabriz
Abstract

In this study, the kinetics of trivalent chromium adsorption from tanning industry wastewater by grass and wood
based biochars were investigated using the Blanchard equation. For the preparation of grass biochar, straw and
wheat stubble were used, and for wood, a mixture of pruning wood from pomegranate and plum trees and a
mixture of pruning wood from apple and grape trees were used at pyrolysis temperatures of 400 and 600 degrees
Celsius. The experiment was conducted at an initial concentration of approximately 40 mg Cr/L (diluted
wastewater), pH = 4, and at two doses of 0.5 and 2 g biochar/L. To investigate the effect of time, different contact
times were applied for each adsorbent until equilibrium was achieved. In this study, an equilibrium time of about
60 minutes was obtained for all biochars studied. Considering that the specific surface area increases with
increasing pyrolysis temperature, it was observed that in all three types of biochar used in this study, the amount
of chromium adsorption in biochars with a pyrolysis temperature of 600 degrees Celsius was higher than in
biochars with a pyrolysis temperature of 400 degrees Celsius. Also, the amount of chromium adsorption in
biochars at a dose of 0.5 g/L was higher than that at a dose of 2 g/L, which was affected by the ratio of adsorbent
to solution. For the kinetic data of trivalent chromium adsorption, the Blanchard equation was a good fit.

Keywords: chromium, biochar, waste water, absorption



