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Abstract : The adsorption characteristics of propineb pesticide onto activated carbon has been investigated for the adsorption in
aqueous solution with respect to initial concentration, contact time and temperature in batch experiment. The Langmuir and
Freundlich adsorption models were applied to described the equilibrium isotherms and isotherm constants were also determined.
The Freundlich model agrees with experimental data well. slope of isotherm line indicate that activated carbon could be employed
as effective treatment for removal of propineb. The pseudo first order, pseudo second order kinetic models were use to describe
the kinetic data and rate constants were evaluated. The adsorption process followed a pseudo second order model, and the adsor-
ption rate constant(k,) decreased with increasing initial concentration of propineb. The activation energy, change of free energy,
enthalpy, and entropy were also calculated to predict the nature adsorption. The estimated values for change of free energy were
-7.28,-8.27 and -11.66 kJ/mol over activated carbon at 298, 308 and 318 K, respectively. The results indicated toward a spontaneous
process. The positive value for change of enthalpy, 54.46 kJ/mol, found that the adsorption of propineb on activated carbon is an
endothermic process.

Keywords : Propineb, Activated carbon, Adsorption, Adsorption kinetics, Pesticide
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Figure 1. Molecular structure of propineb.
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Figure 2. Flow chart of adsorption experiment.
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Figure 3. Langmuir isotherms of propineb on activated carbon at

298 K.
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Figure 4. Freundlich isotherms of propineb on activated carbon at
298 K.

Table 1. Langmuir and Freundlich isotherm constants for adsorption of propineb on activated carbon at 298 K

Langmuir constants

Freundlich constants

Q. (mg/g) b (L/mg) r’

Kr (mg/g) (L/mg)"" 1/n r

463.8 7.8x10° 0.9793

95.55 0.214 0.9981




Table 2. Langmuir and Freundlich isotherm constants of Pesticide in previous studies

Pesticide Adsorbent Q. (mg/g) ke Reference
Ametryn AC cloth 354.61 200.95 [3]
Aldicarb AC cloth 421.80 102.03 [3]
Dinoseb AC cloth 301.84 49.09 [3]
Diuron AC cloth 213.06 128.41 [3]
Bromopropylate Corn cob AC 0.189 0.77 [4]
Carbofuran GAC 96.15 19.9 [8]
Bentazone AC cloth 151 53 [9]
Propanil AC cloth 114 73 [9]
Aldrin Date stone AC 6.369 4.976 [10]
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Figure 5. Adsorption kinetic curves of propineb at different initial
concentration.

Table 3. Pseudo first order and pseudo second order kinetic model parameters for different initial propineb concentration at 298 K

Initial concentration Qecxp Pseudo first order kinetic model Pseudo second order kinetic model
(mg/L) (mg/g) Qe.cal (ME/Q) ki (h) r Qeca (mg/g)  kox10° (g/mg h) £
500 4949 327.0 0.422 0.9933 542.0 1.715 0.9988
1,000 948.5 563.0 0.404 0.9964 1,013.9 1.013 0.9991
1,500 1,418.4 863.2 0.402 0.9984 1,542.8 0.636 0.9990
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Figure 6. Pseudo first order kinetics of propineb onto activated
carbon at different initial concentration.

0.020
(] 500 mg/L
o 1,000 mg/L
0.015 | v 1,500 mg/L
=)
£
()]
< 0.010
—
o
=
0.005

Time (h)

Figure 7. Pseudo second order kinetics of propineb onto activated
carbon at different initial concentration.
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Figure 8. Pseudo second order kinetics of propineb onto activated
carbon at different temperature.

Table 4. Pseudo second order kinetic model parameters of propineb onto activated carbon at different temperature

Pseudo second order kinetic model

Temperature (K) Experimental equilibrium

Rate constant

capacity qe,exp (ME/L) Calculatlonqii?(lrlrl};gm capacity, 1ox10° (@/mg h) Correlation factor *
298 948.5 1,013.9 1.013 0.9989
308 989.7 1,054.5 1.084 0.9992
318 1,020.6 1,084.3 1.196 0.9992
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Figure 9. Plot of Ink; vs. 1/T for estimation of thermodynamic para-
meters for adsorption of propineb onto activated carbon.
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Figure 10. Plot of In kd vs. 1/T for estimation of thermodynamic
parameters for adsorption of propineb onto activated
carbon.
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Table 5. Thermodynamic parameters calculated with the pseudo second order rate constant for propineb onto activated carbon

Temperature (K) Kd AH® (kJ/mol) AG° (kJ/mol) AS° (J/mol K)
298 18.86 -7.28
308 25.26 54.46 -8.27 206.01
318 75.92 -11.66

Table 6. Thermodynamic parameters calculated with the pseudo second order for pesticide onto activated carbon in previous studies

Pesticide AH (kJ/mol) AS (J/mol K) AG (kJ/mol) Reference
2,4-Dichlorophenoxy acetic acid -2.03 -63.91 -21.08 [8]
Carbofuran -0.81 -67.87 -21.04 [8]
Aldrin -31.77 -95.1 -3.37 [10]
Dieldrin -24.03 -73.55 -2.02 [10]
Endrin -17.82 -57.01 -0.81 [10]
Malachite green 101.00 37.1 -3.26 [14]
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