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Figure 1. X-ray diffraction pattern (XRD) of a magnetic nanoparticle Fe;O,.
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Figure 2. Scanning electron microscope (SEM) image of Fe;O, magnetic nanoparticle.
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Figure 3. The infrared spectrum (FTIR) of the Fe;O4, magnetic nanoparticle.
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Table 1. The effect of solvent pH on phenol red adsorption.
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Table 2. The effect of magnetic nanoparticles on phenol red adsorption.
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Table 3. The effect of contact time on phenol red adsorption.

(mg/g) = (qe) L;;L«J _JJ> C,..:al,b

5

10

15

20

25

30

35

40

47.85

48.2

48.8

49.15

49.25

49.35

49.35

49.35

Gk 03 o8 /) il e bl ol
) s oS T U0 s Bl pHAY
s Yool oy b rpm LMl Ce

k:»m‘e.l.ﬂé\:ﬁﬁ)]a_:)bww

chle o, Ol Ol p 4yl clle U
» ks sl chle b al el 08
Yoockle ol s &l sl &8 Jds

Slels 1y der cd b o VL 2 S s

Sy Sl p adsl chale J1-f g

Table 4. Effect of initial concentration on phenol red adsorption.
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Table 5. Effect of temperature on phenol red adsorption.
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Table 6. Comparison of various isotherms.
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Figure 4. Different isotherm curves (A-Langmuir, B-Freundlich and C-Temkin).

spdhp aiMe &S Hsbolea (23S 3 esland
QLLJ 0 J.(.; )V g_j).l?- DL D)P')«ﬂ ){Juﬂ A.w.iuﬁ
Sbaodls b opgs ax s 4l St Jde 45 A o
2l S5 e Gl 2

S0 Sl ey L OY) OS5 e U
Jsl s ad |y sty Sz oJld S 655 2
YA Gy ol 5 AV e oyl L
Llos S 5,158

AL

Oy Jd 50 & sbiles 10dr Sw (o) 2
ad e gladie by Soew glaesls s
Sl Slodom 358 5 pss axps 4l Jyl ey
LV dodr 53 5 a8 15 awloee 3550 3 Jid
oS Y SRasn cpl 03 el eld wlis o
Yo Chl Lo Jake 2l ke 00wl b
Co o adds bl Ol 1) s wa
3y50 g a3 Yo gles 5 £rerpm b3t



ITAY (1) olowd (Y0) s S g O Chlis s Widg3s 4 pai

2,08 sy e glade b odd apwles (Siw slaosls -V Jgu
Table 7. Calculated kinetic data with different models for phenol.
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Figure 5. Kinetic models curves: A) Pseudo-first-order model; B) Pseudo-second-order model; C) inter-
particle influences model.
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Table 8. Thermodynamic Parameters of Phenol red adsorption on Fe;O,4 nanoadsorbant.

Les AG" (j/mol) AH(j/mol) AS’(j/mol.K)
293 -4047.83
300 -6037.55
305 -7460.5 79278.147 284.389
310 -8882.44
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Abstract

Background and Objectives: Industrial wastewater and water contaminated chemicals are released
into the environment and, as a result, contamination of the soil is adsorbed and contaminated with
limited resources, cause production of harmful and unhealthy products for health. One of the best
ways to remove organic pollutants from contaminated water is by adsorption. The purpose of this
study is to remove phenol pigment from aqueous solutions by magnetic nanoparticles.

Materials and Methods: Magnetite nanoparticles were synthesized by the sedimentation method
and simultaneously reconstructed Fe™ / Fe™ ions with a ratio of 2 to 1 with NaOH in aqueous
solution under nitrogen atmosphere and identified by IR, SEM and XRD methods. To determine the
maximum phenol red absorption wavelength concentration, the UV-VIS spectrophotometer was
evaluated in the wavelength range of 400 to 800 nm, with a maximum phenol-red wavelength of 431
nm. The phenol red adsorption on Fe;O4 nanoparticles was evaluated in a discontinuous medium.
The parameters studied in this study included the initial values of nanoparticles (0.005, 0.01, 0.015
and 0.02 g), phenol red primary concentrations (5, 10, 20 and 30 mg/l), primary pH (1, 4, 7, 9 and
12), contact time (5 to 40 minutes) and nano-adsorbent desorption process. Langmuir two-parameter
adsorption isotherm models, Freundlich and Tempkin were studied. Experimental comparisons were
studied with pseudo-first kinetic models, pseudo-second-order and inter-particle influences. The
effect of temperature on the adsorption process was investigated by investigating the thermodynamic
constants of the adsorption process including Gibbs free energy (AG"), change in entropy (AS®) and
enthalpy change (AH") at temperatures of 293, 300, 305 and 310 K.

Results: By increasing and decreasing pH from 7, the phenol red removal rate was increased.
Increasing the phenol red adsorption in low and high pHs relative to neutral pH is due to the
conversion of pollutant to ion, which increases the adsorption of phenol red contamination on
nano-adsorbent. The adsorption takes after 30 minutes to equilibrium. The maximum adsorption
capacity occurs at 30 mg/L of the contaminant in the presence of 0.01 mg/l of the adsorbent and at
20 °C and at pH= 7. Due to the process heat-up, the increase in temperature increases the amount of
adsorption. It is observed that when temperature increases the amount of adsorption will increase.
The Freundlich isotherm is in better agreement with experimental data. The pseudo-second-order
model with a correlation coefficient of 0.9999 and a speed constant of 0.0202 is the best kinetic
model describing the adsorption process. The values of the thermodynamic constants AH’ and AS°
are 278.89 kJ / mol and 288.38 j / k.mol, respectively that indicate that the adsorption process is
endothermic and an increase in ambient temperature at the solid-liquid interface during absorption.
The negative AG indicates that the adsorption process is spontaneous.

Conclusion: Magnetite nano-adsorbent can be used as an appropriate adsorbent to remove phenolic
contaminants from polluted aqueous solutions and industrial wastewater before releasing into the environment.
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