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Study of the efficiency of adsorption of Mercurochrome (Me) dye
from its aqueous solutions using activated charcoal used in water purifiers
Jasim Mohammed Khlaf
Tikrit University / College of Science / Department of Chemistry /jm230012psc@st.tu.edu.iq
Ahmed Saeed Othman

Tikrit University / College of Education for Pure Sciences / Department of Chemistry /dra.dabbagh1960@gmail.com
Abstract :

Activated charcoal was used as an adsorbent for dye adsorption to study a number of variables such as the effect of the
initial concentration of Me at (15ppm) (2x10-5 M), also activated charcoal was the best weight used (0.5g), and equilibrium was
obtained at (80 min).

Kinetic studies were performed using a pseudo-second-order system. X-ray diffraction (XRD) analysis was performed to
study the crystal structure of the carbon sample before the adsorption process. The most intense peak appears at 26.88° which
is the characteristic peak of semi-crystalline carbon, the peak at 20.03° indicates the presence of amorphous carbon content,
common in carbon materials thermally prepared at relatively low temperatures, and the peaks at higher angles (35.06°, 44.92°,
55.25°) are weakly intense and relatively broad peaks (with large FWHM) and the size of the sample minutes is 10.6439 nm This size
is ideal for the adsorption process. The equilibrium adsorption curves were analyzed by Freundlich and Langemeyer isotherms.
The results of the study showed that the adsorption system is endothermic and the adsorption process occurs spontaneously.

The value of Langemeyer's constant (b) was calculated, which indicates the strength of dye binding on the adsorbent sur-
face. It was found that increasing the temperature increases the energy of the adsorbent molecules, allowing them to bind more
strongly, which explains the increase in (b), but as the temperature increases, the structure of the adsorbent can change, reduc-
ing the number of effective active sites or affecting the distribution of the adsorbent molecules, thus decreasing (Qmax). When
applying the Freundlich isotherm, it was found to be applicable to the practical data of the studied dye, the values of (n) confined
in the range between (1-10) indicated that the adsorption system is a good and useful type of adsorbent. We also find that the
values of (n) increase with increasing temperature, which supports the fact that the adsorption process in this system is a chem-
ical process. The KF values, which are energy values related to the adsorption capacity, were found to increase with increasing
temperature, which is consistent with the change in adsorption capacity (ge) values with temperature, which was also found to
increase with increasing temperature.

Keywords: Activated carbon . Mercurochrome dye.
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Dye T(K) N K, R
293.15 1.424 0.3183 0.9954
298.15 1.529 0.3814 0.9993
303.15 1.736 0.4388 0.9944

Me
308.15 1.686 0.53999 0.9967
313.15 2.568 0.8331 0.9903
318.15 3.718 0.9087 0.9057
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Dye k10 q,(Calc) q, (exp) i =
(g.mg’.min™) mg/g mg/g (mg.g".min™)
35.32 0.6319 0.6528 0.1405 0.9885
45.23 0.6338 0.6416 0.1817 0.9917
42.22 0.6564 0.6453 0.1819 0.9918
Me
34.07 0.6869 0.6787 0.1607 0.9929
244.85 0.7025 0.7128 1.208 0.9999
188.03 0.71071 0.7173 0.9481 0.9997
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