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This research aims to synthesize a novel adsorbent and reduce the contact time in
removing methylene blue dye. Copper ferrite nanoparticles were prepared by
solvothermal method and CuFe204/PVA/AG magnetic nanocomposite by freeze-thaw
method and drying at room temperature. The structure and morphology of magnetic
nanocomposite were investigated using FTIR, XRD, SEM, and EDX methods.
CuFe204/PVA/AG adsorbent under optimal conditions of pH = 7, contact time 60
min, amount of adsorbent 40 mg, dye concentration 5ppm and temperature 25 °C was
investigated. The maximum absorption and absorption capacity were obtained as
81.1 % and 14.93 mg/g, respectively. In addition to investigating the recovery effect of
the adsorbent for comparison, the PVA/AG adsorbent was investigated under the
aforementioned optimal conditions, and the maximum removal efficiency was 63.5 %.
Examining the isotherm of the equilibrium state of dye removal matches well with the
Freundlich isotherm. The kinetics of surface adsorption were investigated, and
observed that the adsorption process on the magnetic nanocomposite follows pseudo-
second-order kinetic equations.
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Figure 5: The effect of pH on the adsorption of MB at the conditions
of: adsorbent dose 40 mg, dye concentration 5 ppm, contact time 60
min and temperature 25 °C.
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Figure 7: Effect of adsorbent dose on the adsorption of MB at the
conditions of: pH = 7, dye concentration 5 ppm, contact time 60 min
and temperature 25 °C.
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Figure 8: The effect of initial concentration on absorption of MB at
the conditions of pH =7, adsorbent dose 40 mg, contact time 60 min
and temperature 25 °C.
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Figure 6: The effect of contact time on the adsorption of MB at the
conditions of: adsorbent dose 40 mg, pH = 7, dye concentration 5 ppm
and temperature 25 °C.
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Figure 10: Effect two adsorbent PVA/AG and PVA/AG/CuFe,0, at
the conditions of: pH = 7, adsorbent dose 40 mg, contact time 60 min,
dye concentration 5 ppm and temperature 25 °C .
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Figure 9: Effect of recovery absorption of MB at the conditions of:
pH =7, adsorbent dose 40 mg, contact time 60 min, dye concentration
5 ppm and temperature 25 °C .
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Table 1: Constants and parameters determined using different isotherm models for the removal of MB dye by PVA/AG/CuFe,04 nanocomposite.

Nanocomposite

Om

Ka
Langmuir

Ru

R2

Ke

Freundlich n

RZ

14.93

0.529

0.274

0.989

5.28

2.154

0.996
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Table (2): Kinetic characteristics determined using different kinetic models in the adsorption of MB.

Kinetic arameter Nanocomposite
P PVA/AG/CuFe204

Qe.cal(mg/g) 41.86

Qe.exp(MQ/Q) 5.82

Pseudo-first-order

Ki(l/min) 0.126

R? 0.78

Qe.cal(Mg/g) 7.52

Qe.exp(MQ/Q) 5.82

Pseudo-second-order

Kz(l/min) 0.003

R? 0.96
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Figure 11: Adsorption isotherms on MB adsorption data (a) Langmuir (b) Freundlich.
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Figure 12: Kinetic models on MB adsorption data (a) pseudo-first-order, (b) pseudo-second-order.
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Table 3: Comparison of contact time of different adsorbents in MB dye removal.

Adsorbents Contact time Removal Efficiency (%)

Freeze—dried agarose gel

CS-PAAC/TiO, nanocomposite

Poly(sodium styrenesulfonate-co
dimethylacrylamide) hydrogel

PVA/GO/aloe vera hydrogel
PVA/AG/CuFe;04
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