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Abstract : This research studied the adsorption of basic dye, Basic Blue 3 (BB3) by using coal-based granular activated carbon
(C-GAC) from aqueous solution. All experiments were performed in batch processes, and adsorption parameters such as C-GAC
dosage, contact time, initial dye concentration and temperature were evaluated. The removal efficiency of BB3 was increased
with increasing the C-GAC dosage and 100% of initial concentration, 50 mg L™ was removed above 0.2 g of C-GAC. Also, the
time to reach equilibrium depended on the initial dye concentration. According to the Langmuir model, the maximum uptakes of
C-GAC were calculated to be 66.45, 84.97 and 87.19 mg g at 25, 35 and 45 C, respectively. In addition, thermodynamic
parameters such as Gibbs free energy change, enthalpy change and entropy change were investigated.
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Table 1. General characteristics of Basic Blue 3

Color index number | Empirical formula Chemical structure Molecular weight | Dye content (%) | Amax (nm)
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Figure 1. Effect of adsorbent dosage on the removal efficiency of
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Figure 2. Adsorption kinetics of BB3 onto C-GAC at different
initial dye concentrations. The kinetic experimental
data were fitted by the pseudo-first-order (dotted lines)
and pseudo-second-order (solid lines) kinetic models.
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Table 2. Adsorption kinetic parameters obtained from pseudo-first-order and pseudo-second-order models at different initial BB3 concentrations

Pseudo-first-order model Pseudo-second-order model
Initial BB3 Gexp q k 2 N Q@ ka h 2 o
concentration (mg L’l) (mg g'l) (mg g‘l) (L min'l) R €% (mg g‘l) (g mg’1 min’l) (mg g'1 min‘l) R %
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50 7.63 7.11 0.234 0.935 | 6.81 7.42 0.056 3.083 0.979 | 2.75
100 12.84 12.21 0.020 0.965 | 491 13.62 0.002 0.371 0.990 | 6.07
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Figure 3. Adsorption isotherms of BB3 by C-GAC at different
temperatures. The equilibrium data were described by
the Langmuir (dotted lines) and Freundlich (solid lines)
isotherm models.

Table 3. Isotherm constants of Langmuir and Freundlich models at
different temperatures for BB3 adsorption onto C-GAC
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Table 5. Thermodynamic parameters for BB3 adsorption by C-

GAC
Temperature (K) | AG (kJ mol™) | AH (kJ mol™) | AS (J kmol™)
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