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Table 1. Characteristics of primary electroplating wastewater
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Fig. 1- Scanning electron microscope (SEM) image of nanographite
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Table 2. Comparison of nickel removal by nanographite at different pH
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No. Time(min) The amount of nanoparticles(g) Ni removal percentage (%)
1 1 60 1 0
2 3 60 1 6.27
3 5 60 1 30.72
4 7 60 1 9451
5 9 60 1 99.80
6 11 60 1 99.93
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Fig. 2- Graph of the effect of pH on the amount of nickel adsorption by nanographite
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Table 3. Comparison of nickel removal by nanographite at different times
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No. Time (min) Optimum pH The amount of nanoparticles (g) Ni removal percentage (%)
1 20 7 1 91.63
2 40 7 1 92.03
3 60 7 1 94.51
4 80 7 1 95.42
5 100 7 1 95.69
6 120 7 1 96.08
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Fig. 3- Graph of the effect of time on the amount of nickel adsorption by nanographite
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Table 4. Comparison of nickel removal in different amounts of nano graphite
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No. The amount of nanoparticles (g) Optimum pH Optimal time (min) Ni removal percentage (%)
1 05 7 80 87.97
2 1 7 80 95.42
3 15 7 80 96.86
4 2 7 80 97.52
- 750
,4 o
& 740 o
=]
§8 7%
2
Q} 5 720
4 _;.‘: 710
) g
4 = 700
1=}
~ B 6%
Lg =
g 3 68
— =
&
o 670
B 660
0 0.5 1.5 2 2.5

(2 8,350 e

The amount of nanoparticles (g)

IS5 iz liee 1 oS ol glite ol 3 fogei -F JK5
Fig. 4- Graph of the effect of different amounts of nanographite on nickel adsorption
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Introduction: Industrial plating wastewater contains various types of detrimental heavy metals in high
concentrations. One of these toxic metals is nickel whose discharge into the surface waters and soil is
considered as an environmental problem. Hence, removing this metal from wastewater is crucial and vital for
protecting the environment and human health. Applying nanotechnology in the elimination of environmental
contaminants is one of the methods that attracted a great deal of attention in recent years. In the present research,
nanographite was utilized as an efficient adsorbent in order to remove Ni ions.

Material and methods: In order to investigate the adsorption process, nanographite with a purity of 99.9%
and a specific surface area of 18-24 m?/g and a plate morphology was prepared from Pishgaman Iranian
Nanomaterials Company and used as an adsorbent. Also, the wastewater used in the experiments was prepared
from one of the plating workshops in Tehran, which contained 765 mg/L of nickel and a pH of about 1. The
parameters of pH, time and amount of adsorbent were evaluated. In each experiment, one of the parameters
was considered variable and the other two parameters were considered constant. The amount of nickel was
determined before and after each test.

Results and discussion: In this study, the parameters including pH, adsorption time and adsorbent dosage
were investigated as effective factors in Ni adsorption process. In order to analyze the adsorption mechanism,
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the obtained results were examined by the Langmuir and Fruendlich isotherm models. In addition, pseudo-
first-order and pseudo-second-order models were studied to investigate adsorption Kinetics. According to the
results, the Ni uptake by nanographite was enhanced significantly with increasing the pH value from 5 to 7.
Thus the pH of 7 was determined as the optimum pH for Ni removal. Investigations also showed that increasing
the time up to the first 80 minutes had a relatively good effect on nickel adsorption by the nanoparticle, and
after that the adsorption almost reached equilibrium. Finally, it was observed that in a constant time, increasing
the amount of adsorbent led to an increase in adsorption, and to achieve the maximum adsorption of nickel, the
amount of 2g was chosen for the adsorbent. Based on the obtained results, 97.52% of the primary nickel was
adsorbed by nanographite. Results also revealed that the data were best fitted to the Fruendlich models. Kinetic
studies also indicated that the adsorption data were described well by pseudo-second-order model.

Conclusion: Examining the results showed that pH plays an important role in the adsorption process and the
adsorption rate increases with increasing time until the equilibrium time is reached. One of the effective factors
is the amount of adsorbent, which has a direct effect on adsorption. Following the Freundlich isotherm in this
research indicates that the adsorption sites in the adsorbent have different energies. Also, the pseudo-second-
order model in adsorption kinetics refers to the process of chemical adsorption in addition to physical
adsorption.

Keywords: Adsorbent, Heavy metal, Isotherm, Kinetics, Nanographite.
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