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Abstract
Heavy metals are among the environmental pollutants that can cause chronic and

dangerous poisoning when humans are exposed to them. The problem of poisoned
drinking water from arsenic is a pervasive problem and has been seen in almost all
countries, whether developed or developing, endangering the lives of many people. In
the present study, the removal of arsenic from water using iron/N-isopropyl
acrylamide/chitosan nano-adsorbent was studied and evaluated. In this research, a
magnetic nanoparticle was used to absorb arsenic, which is an innovative method. In
order to increase the absorption capacity, we use polymer grafting operations on the
surface of the nanoparticles, which will greatly increase the specific surface of the
adsorbent. In fact, by placing polymers on the adsorbent, the combined desire increases.
The results show that synthesized nano-adsorbants have the ability to absorb arsenic at
different concentrations. But its strength varies in different concentrations. Langmuir,
Freundlich, Tamkin and Dobbin Radhushev isotherms were fitted with arsenic
adsorption at 45 °C, pH = 7.5 at different concentrations. Results show that a high (R =
0.995) R? value for Langmuir model confirms that this model is suitable for fitting
experimental data. The percentage of arsenic removal in optimal conditions at pH= 7.5,
the amount of adsorbent 10 mg, contact time 60 min, temperature 45 °C and
concentration of 10 ug/ml was 82.2%.
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Table 1. The chemicals used in this study

Material Manufacturer
Allyl Glycidyl Ether (AGE) Merck, Germany
Azubis-2-methylpropionitrile (AIBN)  Merck, Germany
N - Isopropyl acrylamide (NIPAM)  Sigma-Aldrich, USA

Chitosan (CS) Sigma-Aldrich, USA
Mercapto propyltrimetocysilane Sigma-Aldrich, USA
(MPTMS)

Toluene dried Merck, Germany
Ammonia (0.25) Merck, Germany
Chloride iron II quartz (FeCl,.4H,0) Merck, Germany
Iron chloride III, (Fecl;.6H,0) Merck, Germany

2, 2 - Azubis-2-methylpropionitrile ~ Sigma-Aldrich, USA
(AIBN)

Acetic acid Sigma-Aldrich, USA
Sodium acetate Merck, Germany
Di Sodium Hydrogen Phosphate Merck, Germany
Sodium Hydroxide Merck, Germany
Sodium arsenate (Na,HAsO,.7H,) Merck, Germany

g}:"k’ﬁjl UJ\ ) ‘CJ:) JlS‘U 6\.@:&2«:—" d),\?
Table 2. Device used in this research

Company, model,

Device

manufacturer country
Fourier transform Perkin-Elmer, 10.03.07, USA
infrared
pH meter EDT, GP 353, Germany
Electron microscope Hitachi, S-4160, Japan
Heating magnetic Alfa, HS860, Germany
stirrer
Vortex Specification, FINEPCR,

Korea
Incubator shakers Gerhardte, Thermoshake,
Germany

Atomic adsorption Jenway, PC 7315, USA
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R’ Fig. 12. The effect of initial concentration of arsenic on
0.9956 the amount of arsenic adsorption
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Fig. 13. The fitting of adsorption isotherms with arsenic
adsorption data
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Table 4. Kinetic parameters of adsorption of arsenic by nano-adsorbent

Model of intermolecular
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58 0.73 0.99 62 0.01 0.94 34.6 4.2 0.42 0.12 10.4 0.72 58.2
o=l S0 s o Sl s atas s s do Ol
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Fig. 14. Dobinin-Radushkevitch isotherm fitting with
arsenic absorption data
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arsenic adsorption and the fitting of kinetic models on
absorption laboratory data
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Table 5. The results obtained from the study of the thermodynamics of arsenic adsorption

T (°C) Ky, Ky Ln k; AG AH AS
(mL/pg) (mL/mol) (kJ/mol) (kJ/mol) (kJ/mol k)
298 0.024 269786 14.808 -36.687 51.722 0.296
303 0.0389 394789 15.12879 -37.578 - -
308 0.0501 5631791.1 15.544 -39.803 - -
313 0.0891 10015820.1 16.119 -42.618 - -
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Fig. 16. Thermodynamics of adsorption of arsenic by
nano-adsorption
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