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Naphthalene

Structure
White solid crystals
; 'y Appearance
128.17 g-mol ™! Molar mass
1.0253 g/cm® (20 °C) Density

UV-vis (Amax)

/\

200 220 240 260 280 300
Wavelength (nm)

Absorbance

Graphene Nanosheets

Structure

2630 m?/g
Black solid

Table (1) Some features of Naphthalene and
Graphene Nanosheets

Surface area

Appearance
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Ref. Equations Isotherm
1 .
logq. = IOgKf + ; 0ogC, Freundlich
221 ¢, 1 ¢
== +-= Langmuir
Ge  KaQm ' Om g
Ref. Equations Kinetic
1 Pseudo-
[23]  1ogq. - 4 = log(q.) = 555t first-order
t 1 't Pseudo-
[24] q kq? i second-order
1 1 .
[25] qc =7 In(ab) + £In(®) Elovich
1 Intraparticle
[26] a=K@®2+c diffusion

Table (2) Applied equations for isotherm and kinetic of
naphthalene adsorption

1 Freundlich

2 Langmuir

3 Pseudo first order

4 Pseudo second order
5 Elovich

6 Intra-particle diffusion
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Fig. 1. Fourier transform infrared spectroscopy (a) and X-ray
diffraction (b) of GO and GNS
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Fig. 2. Scanning electron microscopy of

GO (a) and GNS (b)
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Isotherm parameters

Langmuir

714.27 Qm(mg/g)

0.19 K, (I/mg)
0.863 R?

Freundlich

0.70 1/n
97.54 K¢ (mg/g)
0.977 R?

Kinetic parameters
Pseudo-first-order

34.81 ge (Mg/g)
0.010 K1 (1/min)
0.968 R?

Pseudo-second-order
95.243 ge (Ma/g)
0.001 K> (g/mg.min)
0.999 R?
Elovich

0.091 B (g/mg)
@%6.924 a (g/mg.min)
0.981 R?

Intraparticle diffusion

0.986-39.811-4.674 R.% C;- K; (mg/g min®®)

0.952-70.982-1.302 R,%- C,- K, (mg/g min®®)

0.969-84.682-0.403 Rs2%- Cs- Kq (Mg/g min®®)

Table (3) Isotherm and kinetic parameters for removal of
naphthalene by GNS
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Abstract:

Polycyclic Aromatic Hydrocarbon (PAH) is a group of several hundred chemically-related and
environmentally persistent organic compounds. These compounds exhibit the highest structural variety in
nature relative to any other class of non-halogenated molecules in the eco and biosphere. PAHs such as
naphthalene, are dangerous for humans and the environment due to their carcinogenic and toxic properties.
In addition, They are classified as persistent organic pollutants because they tend to remain in
environment for a long time. Thus, removing these pollutants from the environment is necessary. Some
conventional physicochemical methods were used to pollutants removal including coagulation, flocculation,
sedimentation, filtration, ozonation and adsorption. However, adsorption processes are more effective
methods than other methods in PAHs removal. Graphene Nanosheets (GNS) is a fascinating member of the
carbonaceous nanomaterial family with a honeycomb structure that is sp>hybridized with a thickness of one
atom. In this study, Graphene Nanosheets were synthesized by using modified hummers method and were
applied in the adsorption of naphthalene from aqueous solution. The structure of the studied Nano-adsorbent
using Fourier Transform Infrared (FTIR), X-ray Diffraction (XRD) and Scanning Electron Microscope
(SEM). In order to determine the adsorption capacities of the GNS for Naphthalene, as well as the influence
of the initial concentration of PAHSs, pH of solution, and adsorbent dose, adsorption experiments were
performed in PTFE screw cap vials sealed with aluminum foil at 25+1°C. Optimal adsorption studies for
naphthalene removal from aqueous solution has been carried out at batch technique under various
experimental conditions including adsorbent dosage (0.01 - 0.2 g/l), pH of solution (3 - 10) and initial
concentration of naphthalene (3 — 15 mg/l). The isotherm of adsorption data was analyzed using Langmuir
and Freundlich models, and the kinetic of adsorption data was modeled with the best results of experiments
in investigated cases using Pseudo-first-order, Pseudo-second-order, Elovich and Intraparticle diffusion
models. The best results of experiments in investigated cases have been achieved at pH=10, initial
concentration 13 mg/l and the adsorbent dosage 0.11 g/l and in these conditions, the removal percentage and
adsorption capacity of naphthalene was obtained 80.19% and 90.18 mg/g, respectively. The results indicated
that adsorption isotherm and kinetic followed Freundlich isotherm (R®=0.97) and pseudo-second-order
kinetic (R°=0.99) models, respectively. Overall, according to present study Graphene Nanosheets can be
used as an efficient adsorbent for the naphthalene removal from agqueous solutions.

Keywords: Graphene Nanosheets, Polycyclic Aromatic Hydrocarbons, Optimal adsorption, lIsotherm,
Kinetic

251





