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Thermodynamics Adsorption and Its Influencing Factors of Chlorpyrifos and
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Abstract: The adsorption of chlorpyrifos and triazophos on bentonite and humus was investigated by using the equilibrium oscillometry.
The adsorption capacity of chlorpyrifos and triazophos on humus was great higher than bentonite at the same concentration. Equilibrium
data of Langmuir, Freundlich isotherms showed significant relationship to the adsorption of chlorpyrifos and triazophos on humus
( chlorpyrifos: R* 0.996 4, 0. 996 3 ;triazophos: R 0. 998 9,0.992 4). Langmuir isotherm was the best for chlorpyrifos and triazophos
on bentonite ( chlorpyrifos: R* =0.995 7, triazophos: R* =0.9989). The pH value, adsorption equilibrium time and temperature
were the main factors affecting adsorption of chlorpyrifos and triazophos on bentonite and humus. The adsorption equilibrium time on
mixed adsorbent was 12h for chlorpyrifos and 6h for triazophos respectively. The mass ratio of humus and bentonite was 12% and 14%
respectively, the adsorption of chlorpyrifos and triazophos was the stronglest and tended to saturation. At different temperatures by
calculating the thermodynamic parameters AG, AH and AS, confirmed that the adsorption reaction was a spontaneous exothermic
process theoretically. The adsorption was the best when the pH value was 6.0 and the temperature was 15°C .
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Basic physicochemical properties of bentonite for test

Table 1

wRG Wk % W GC
/mL'g_l /mL'g'l /mL'g_I P /mnol-kg_l /%
36.9 21.2 14.7 9.77 57.6 99.95
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Fig. 1 Standard chromatogram
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Fig.2  Adsorption isotherms of chlorpyrifos and triazophos

on bentonite and humus
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Table 2 Fitting isothermal adsorption equation of chlorpyrifos and triazophos on bentonite and humus

Freundlich J5 ¢

Langmuir 75 2"

R &% G =K, " R2 1/6 = (1/K+ G,)/¢c, +1/G,, R?

f— I G =28.995¢ " 0.943 1 y=2.68x10 2x+1.3 x10 "3 0.995 7
=k G =32.987c0706 0.957 1 y=1.93 x10 2x +1.21 x10 2 0.998 9

s 4t G =100. 35¢% ¢ 0.996 4 y=2.3%x10 Px+1.41 x10 2 0.996 3
= G =127. 112474 0.998 9 y=1.2x10 2 +1.54 x10 2 0.992 4
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Fig.3  Adsorption of chlorpyrifos and triazophos on

different mixing ratios of bentonite and humus
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Fig.5 Effect of pH on adsorption of chlorpyrifos and

triazophos by mixed adsorbent
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Table 3 Fitting parameters of Freundlich and Langmuir equation under corresponding temperature

Freundlich £ %

Langmuir 5 %4

g/

K; n R? K G s R
15 102. 54 1. 349 0.9991 17.09 53.19 0.9835
B E M 25 100. 84 1.229 0.9990 4.433 75.18 0.9951
35 98.22 1. 666 0.996 3 2.523 90. 09 0.9938
15 141. 89 1. 166 0.994 1 21.62 123. 46 0.9973
=M 25 127. 45 1.616 0.9930 9. 624 57.80 0.9851
35 126. 28 1.432 0.9979 3.189 64. 94 0.988 4
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Table 4 Thermodynamic parameters of the two

pesticides on mixed adsorbent

K2 TR AG AH AS
- /C /kJ mol 7! /kJ mol 7! /J'(mol'K)_l
15 -15.47
AL 25 -15.97
35 -16.40
-1.58 33.02
15 -16.94
= IR 25 -17.26
35 -17.82
-4.34 26.01
3 i
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