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Abstract

One of the hazardous compounds for humans and the environment is polycyclic aromatic

hydrocarbons, which are the naphthalene of the precursor of two-ring aromatic hydrocarbons.
These compounds are carcinogenic and toxic, they cause anemia and damage to the retina and
are also toxic to plants and aquatic animals, these compounds have been identified as priority
pollutants by the World Health Organization, yet these compounds are difficult to remove by
biological methods. This study was performed in batch in vitro where the effect of parameters
such as retention time 15, 30, 45, 60, 90 and 120 minutes, concentration of multi-walled carbon
nanotubes and activated carbon from coconut skin 0.1, 0.25, 0.5, 0.75, 1 and 2 g/L), solution
concentration 1, 5, 10, 15, 20, 50 and 100 mg/L and pH 3, 4, 5, 6, 7 and 8 the concentration of
10 mg/L naphthalene solution in naphthalene removal was investigated. Experimental data of
adsorption equilibrium with different Langmuir and Freundlich adsorption isotherm models are
evaluated and analyzed with adsorption kinetics by comparing R? coefficient of analysis and
analyzed by excel software. Maximum naphthalene adsorption on both carbon nanotubes and
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activated carbon nanotube adsorbent at initial concentration of 10 mg/L naphthalene and
adsorbent dose equal to 0.75 g/L at pH=7 is an appropriate time to achieve maximum
naphthalene adsorption;the balance mode is 90 minutes. The adsorption mechanism is
consistent in both adsorbents of Langmuir adsorption isotherm and their coefficient of
determination in carbon nanotubes is (R2=0.9589) and in coconut shell activated carbon
(R2=0.9319). and both adsorbents are from adsorption synthetics second-degree followers.
Multiwalled carbon nanotubes and activated carbon from coconut skin due to their small size,
high cross-sectional area as a result of high reactivity, as an adsorbent for removal of
naphthalene from water. And the nanotube has a higher absorption than activated carbon from
the coconut skin, so it is considered as a better adsorbent because of its affordability and
availability.

Keywords: Coconut Skin, Carbon Nanotube, Adsorption Isotherm, Naphthalene, Activated

Carbon.
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Fig. 1. The molecular structure of naphthalene
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Fig. 2. The TEM image of the multilayer carbon
nanotube
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Fig. 3. Activated carbon from coconut skin
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Table 1. Parameter values of Langmuir and Freundlich isotherm models for naphthalene adsorption
by multiwalled carbon nanotubes

Model Freundlich Langmuir
Parameter n Ks 1/n R2 b a R? RL K.
QTY 3.2 4.088 0.3125 0.7888 0.822 12.903 0.9589 0.008 10.606
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Fig. 15. Kinetic modeling of naphthalene adsorption by
multi-walled carbon nanotubes using
first-order kinetic equation
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Fig. 13. Kinetic modeling of naphthalene adsorption by
multilayer carbon nanotube using second
order equation of kinetic
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Table 2. Parameters of isotherm and Freundlich models in naphthalene adsorption by
multi-walled carbon nanotubes at 750 °C

Model Freundlich Langmuir
Parameter n K¢ 1/n R2 b a R? R, K,
QTY 3.08 3.066 0.325 0.753 0.58 12.59 0.9319 0.007  7.302
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Table 3. R? values of pseudo-first-order and pseudo-second-order equations to absorb naphthalene
with two adsorbents

Multi-walled carbon nanotube

Activated carbon

Order of equation
Naphthalene

0.8505 0.9995

Quadratic equation

Order of equation Quadratic equation

0.8051 0.9962
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