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Abstract

Background and Obijective: Over time, the increasing global population and industrialization have
made the importance of resource conservation more evident than ever. In this context, water, as one of
the most important resources in the world, which has a direct impact on health, security, and peace in
global communities, has always held a special place in scientific circles. To preserve water resources,
the treatment of industrial and hospital wastewater and industrial effluents has been of special
importance. Considering this issue, the aim of this research was to develop an efficient adsorbent for
the removal of methylene blue dye as an industrial wastewater pollutant. To achieve this goal, a
titanium dioxide nanoadsorbent based on polycarbonate/activated carbon was synthesized and utilized
for the adsorption of methylene blue dye from aqueous solutions.

Materials and Methods: In this study, the adsorption process was examined in batch mode,
and the effects of parameters such as the pH of the aqueous solution, contact time, amount of
adsorbent, adsorbent particle size, and initial dye concentration were investigated and studied as
variables. Additionally, isotherm and Kinetic studies were also conducted.

Findings: The results indicate that this nanoadsorbent performs better in alkaline and neutral
environments compared to acidic environments. The optimal conditions for maximum adsorption were
found to be an adsorbent dosage of 0.05 g, a contact time of 2 minutes, and an initial methylene blue
dye concentration of 5 ppm. It was also determined that the reaction kinetics follow a pseudo-second-
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order kinetic model, and isotherm studies showed that the methylene blue dye adsorption process by

this adsorbent fits well with the Langmuir isotherm.

Discussion and Conclusion: In this study, a high-performance nanoadsorbent for the adsorption of
methylene blue from agqueous solutions was presented, showing great promise for use on an industrial

scale.

Keywords: Methylene blue, Adsorption, Activated carbon, Titanium dioxide, Polycarbonate,

Nanoadsorbent.
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Figurel. Molecular structure of methylene blue (6).
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Figure 2. Molecular structure of polycarbonate (25).
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Figure 3. FT-IR spectra of nanoadsorbent before (a) and after (b) methylene blue adsorption.
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Figure 4. The nitrogen adsorption-desorption isotherm of synthesized nanocomposite
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Figure 6. Photographs of dye adsorption in environments with different pH
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Figure 7. Investigation of the effect of contact time on the adsorption of methylene blue dye by the synthesized
adsorbent
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Figure 10. Study of the effect of initial dye concentration on its adsorption by the nanoadsorbent
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Table 4. Review of kinetic data
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Figure 11. Pseudo-first-order (a) and Pseudo-second-order (b) kinetic models for methylene blue adsorption by
the adsorbent
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Table 5. Comparison of R? values obtained for two kinetic models
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Figure 12. Freundlich (a) and Langmuir (b) isotherms for methylene blue adsorption onto the adsorbent

phlen 5,8 15 aunlie 050 ooy Slolllas b dalllas
Cud b aSnl poodle el oo sdmlie ¥ Jgax 0 4
JB laodl> plo 4 cond anlas ol jo wds aicio
St sl 58 0] Qi G rizmes el aglie

s o3l sil YL lenily saims (les el ol 48wl o

ML@}L U’lﬁ""'n ;ij) u» BL 03

Ojped Dl mhw 55, 2 GlaY S DA Ojgo 4 i
N Jlaie oSl 4 avg b eiomed Conl 48,5 Ojg0
CIOYY) 0ilo Vg v o gl n b pisnl 5l ool Ceway
el Dgllae Cdz alp a5 C8F an Gl e cnlple
5 odd i Ol o Slas (gwyp pokiie 4 Griren

‘_yl)oom—lcﬂmmu»ww)b‘jbwub

0259321 Joo 93 (sl ookol s R? 33 3lio duwns i —F >

Table 6. Comparison of R? values obtained for two isotherm models
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Table 7. Comparison of maximum adsorption capacity (qmax) of different adsorbents for adsorption of methylene
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