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Abstract
Organophosphate pesticides such as diazinon and fenitrotion are fat-soluble, so delayed

toxicity occurs if significant amounts of them are stored in adipose tissues. These insecticides
have been classified by the World Health Organization (WHO) as class II, having a moderate
hazard. Therefore the preparation and use of grafted B-cyclodextrin/thermo-sensitive
polymer/modified Fe;04/Si0, nano-particles was investigated for the removal of fenitrothion
and diazinon from aqueous solution. Modified MNPs were synthesized due to increase of
removal efficiency and applicability in different condition. MNPs were synthesized and
characterized by using FTIR, SEM, CHN, TGA, and TEM. The effect of some operational
parameters, such as pH, adsorption isotherms, sorption kinetics, concentration, reusability,
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adsorption/desorption temperature, and ultrasound effect on desorption were examined. The
results showed that the best sorption of pesticides on the MNPs-AGENVC-CD took place at 20
°C and optimum pH of 6. The initial concentration and nano-sorbent dosage were 100 mg/L and
0.01 g, respectively. The kinetic study showed that the best time for the pesticides sorption was
90 min. Also, the Pseudo-Second-Order model used fitted the adsorption kinetics well, thus
exhibiting high correlation coefficients. Pesticides sorption capacity was found to be 34 and 29
mg/g. The equilibrium data of pesticides modified by the MNPs-sorbent were correctly shown
by Langmuir, Freundlich, Redlich-Peterson, and Temkin models. The data was well-fitted to
Langmuir equation. The findings showed that the proposed method was very impressive,
providing a significant adsorption capacity, appropriate reusability and control functions along
with temperature variations.

Keywords: MNPs, Diazinon, Fenitrothion, B-Cyclodextrin, Smart Polymer.
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Table 1. Parameters of diazinon and phenytrothion adsorption isotherm models

Isotherm Pesticides Qmax K. R, R®
models (mg/g) (L/mg)
Langmuir Diazinon 0.999 0.043 0.22 34.24
isotherm Phenitrotation 0.996 0.221 0.035 29
Kk 2
n R
(mg/g)
Freundlich Diazinon 5.65 1.17 0.996
isotherm Phenitrotation 1.076 1.203 0.993
Br Ar b (J/mol) R?
Tamkin Diazinon 0.941 531.74 5.12 4.66
isotherm Phenitrotation 0.941 640.52 0.818 3.86
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Fig. 4. Efficacy of diazinon uptake on
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Table 2. Results of the study of the performance of MNPs-AGENVC-CD in the removal of
diazinon and fenitrothion from real water samples
Water Standard Water Standard Water Standard
sample of deviation samples deviation sample of deviation
Shijan (RSD %) Siahkeshim (RSD %) Handkhaleh  (RSD %)
region area
Initial concentration of 100 - 100 - 100 -
diazinon (pg /L)
Residual diazinon 10< 90+0.09 10< 5.30+0.09 10< 5.30+0.09
concentration (ng /L)
Initial concentration of 100 - 100 - 100 -
fenitrothion (ug/L)
Residual concentration 0.15 0.15+0.02 0.16 0.16+0.01 0.23 0.23+0.4
of fenitrothion (pg /L)
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Table 3. Comparison of the results of previous studies on pesticide removal and the results of the present study

Author Year Nanoabsorbent Contaminate Removal rate (%)

Daneshvar et al. 2007 Nanocrystalline ZnO Diazinon 80
Maddah and Shamsi 2012 Magnetic octadecylsilane Diazinon 85

Mousavi et al. 2013 NH,4Cl-Activated carbon Diazinon 97.5
Hennich et al. 2015 Fe;0,4-TiO, Methyl parathion 70

Mir Masoumi et al. 2017 Ti0,-Fe,0; Diazinon 89.9
This study - MNPs-AGENVC-CD Dl%lZlIlOI? %
Phenitrotation 99
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