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Abstract

Background and Obijective: Organophosphates are the basis of many pesticides and chemical
warfare agents. Organophosphorus pesticides (OPPs) are a class of chemicals that generally act as
cholinesterase inhibitors and have been widely used in agriculture due to their high efficiency as
insecticides. The main purpose of this study is to present a new method for extracting diazinon toxin
from ambient water.

Material and Methodology: In this research NiZnS nonmaterial supported on the activated carbon
synthesized and characterized with various method including XRD, FT-IR and TEM. Then these
nanomaterials with 45 nm average particle size was applied for extraction of diazinon pesticide based
on dispersive nano solid material-ultrasound assisted microextraction (DNSUAME) from
environmental water samples prior to HPLC-UV. The optimum effective variables on the extraction
yields were investigated by central composite design.

Findings: The optimized DNSUAME combined with HPLC-UV allowed quantification of trace levels
of diazinon in the water samples. The advantages of the proposed method based on the new
nanomaterial include simple, and inexpensive synthesis method; rapid and convenient extraction
operation, feasibility for large-volume samples, high sensitivity, and precision and accuracy in
preconcentration and determination of diazinon.

Discussion and Conclusion: At optimum conditions values of variables set as 15.5 mg of NiZnS-AC,
5.5 min vortex and 5.5 min sonication time. At optimum conditions method has linear response over
0.001-10 pgmL™ with detection limit 0.0005 pgmL™ with relative standard deviations (RSDs) less
than 6 % (n=6).

Keywords: Central Composite Design, Diazinon, Dispersive Nano Solid Material-Ultrasound
Assisted Microextraction, HPLC-UV.
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Figure 1. XRD pattern of NiS:Zn nanoparticles
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Figure 2. FT-IR spectrum of NiS:Zn on activated carbon
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Figure 3. TEM image of NiS:Zn on activated carbon.
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Table 1.Central composite design matrix for extraction of diazinon
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Figure 4.0btained response surface in central composite design in ultrasound assisted microextraction, a-
adsorption amount — vortex time, b- adsorption amount — ultrasonic time, c- vortex time - ultrasonic time.

Profiles for Predicted Values and Desirability
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Figure 5. Optimum values according to DF in ultrasound assisted microextraction
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Table 3. Significant figures of ultrasound assisted microextraction for extraction of diazinon
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Figure 6. Chromatogram of extraction diazinon (0.005 pgmL™) from river water

@l b Wgai )0 ai3bd (G5 o3Il i -F Jgu

Table 4. Obtained results in water samples

PN s
9y pb i . o> . RSD (n=#) Ref
(HgmL™) (MgmL™)

MIP/HPLC-UV ofeY ofees =N YAy VY
MWCNTs/HPLC ofeenf efee N — oo f/a \F
SA-DSPE/GC-FID ofeeeY feer A=<\ oY 0

DNSUAME-HPLC UV ERAA ofeelye-Ve f/A Sol> 8




S5 g Cawgo lus

YFee oloygr o N 0 Lol camn j buo (55919050 g pole ¢

) el eolering By 285 Spd)SS g (S el

(V0

sole 15 5 Baaz b tegh Gl ml awlie sl
8 aolie 950 O Jguaz j0 e Cme j0 edd ilie

L WA )iil.\Lo.’ ol Cawd L Lghb oals 9 Sl u;

oo 3135 iy S0 b (golesudioy (9 (s Amlio 0 Jgu>

Table 5. Comparison of proposed method with other reported methods
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