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1. Introduction 

1. Introduction 

Environmental pollution is at present one of the most serious problems that have found great 

interest worldwide (Cdijovic et al., 2010) The high level of pollution with heavy metals 

such as chromium, cadmium, lead and others is a problem that threatens the entire 

ecosystem (Gradinaru et al., 2011). Considering that lead is a very toxic metal that has 

widespread use and causes great environmental pollution, Sources of exposure to lead 

include mainly industrial, food, smoking and local sources, as well as sources of lead, 

gasoline, and home paint (Thurmer et al., 2002). Different treatment methods have been 

used for these minerals to reduce the percentage of pollution resulting from them. One of the 
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ABSTRACT 

 
The current study aims to evaluate the adsorption process of the lead 

element in aqueous solution by means of nanomaterial (reduced graphene 
oxide) that was prepared from the reduction of graphene oxide GO prepared 
by the Hummers method “nanomaterial was diagnosed (rGO) and to study 
its properties and characteristics by means of a scanning electron 
microscope (SEM) and a microscope. Atomic force (AFM). results showed 
that the percentage of removal of the element increased with increasing 
time, and as the results recorded that The highest adsorption was at a 
concentration of 100 mg  of elemental lead. This indicates that the removal 
rate decreases with increasing the initial concentration of the adsorbent . 
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most important methods is the use of nanomaterials as a adsorbent to remove these minerals 

(Ahmed and Miqat, 2017). Nanoparticles have been used in various forms in many fields, 

including electronics, energy technology, and others (Lin et al ., 2010), but studies on the 

use of graphene oxide in the treatment of heavy metals are very few, and therefore this 

study came to aim at The use of nanoscale graphene oxide to treat lead from the 

environment. 

 

2. Materials and methods  

 Graphene oxide is prepared by Hummers Method (Marcano et al, 2010) 

 Graphene oxide reduction: The reduction of graphene oxide was performed by using 

Ascorbic acid (De Silva et al., 2018) 

 

2-1- Diagnosis of Reduced Graphene Oxide (rGO) 

Reduced graphene oxide is diagnosed using various techniques such as SEM, AFM. 

 

2-2- Heavy metal (lead) concentration preparation 

0.1 g of the toxic element oxide (lead oxide) was prepared and dissolved in 1000 ml of 

distilled water, then the following dilution was prepared: (100,200,300)) mg / liter of the 

element lead. 

 

2-3- Experiment of removing heavy metals with nanomaterials 

250ml flasks were prepared and lead was added at a concentration of 10,20,30 (PPb), then 

the volume was completed to 100ml and the pH was adjusted to 6. The solution was 

distributed in tubes of 10ml, then the nanomaterial was added with a weight of (15, 10, 15 

mg), as it was added individually to the tubes and 4 replicates were made for each weight. 

 

2-4-Statistical analysis 

The results were analyzed statistically with ANOVA-tow way program. Figures and tables 

were drawn in Excel program 
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3. Results and discussion  

3-1SEM analysis of rGO reductase graphene oxide : 

Surface studies of the shape and size of rGO samples were performed by scanning electron 

microscopy (SEM) to discover GO reduction with ascorbic acid and rGO (rGO). The results 

were well reduced in graphene oxide GO with ascorbic acid. After reduction, the reduced 

graphene oxide rGO appeared as crumpled nanoparticles. The results are consistent with 

previous studies (Havener et al ., 2011;Abdolalhad et al., 2013) 

 

 

Figure (1): SEM micrograph for fabrication of rGO nanoparticles resulting from the reduction of 

graphene oxide with ascorbic acid was a multi-layer crumpled nanoparticle shape of 13000X 

magnification and 5kv voltage 

 

3-2  AFM analysis of rGO reductase graphene oxide 

The AFM image of rGO nanoparticles was synthesized by GO reduction of graphene oxide 

with ascorbic acid, which gave information about the shape of the rGO nanoparticles and 

the mean diameter and roughness. AFM analysis revealed the three-dimensional shape and 

average diameter of the nanoparticles. nm) and the AFM image distribution indicated that 

the rGO grain size was 129.53 nm. (Gurunathan et al., 2014b) showed that LAA-rGO was 

thicker than GO. 
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Figure (2) : Atomic force microscopy analysis of reduced graphene oxide resulting from GO 

reduction with ascorbic acid showing three dimensions of nanoparticles. 

 

Variation of the ability of graphene oxide (rGO) to remove heavy metals (Pb, As, Cd) from 

their solutions. Lead (Pb) at concentrations of (100,200,300) mg / liter. 

Table (1) and figure (3) showed that graphene oxide (rGO) in all its concentrations 5,10,15) 

has the ability to remove elemental lead at concentrations of 100,200,300 , where the 

highest removal of nanocarpine oxide was in a concentration of 15 mg and the lowest 

removal was at a concentration of 5 mg. 
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 The ت

nanoparticle 

 

 

Heavy elements 

Graphene 

oxide 

5mg / ml 

Graphene oxide 

10 mg / ml 

Graphene 

oxide  

15mg / ml 

Control 

group LSD P value 

1 
Lead 

100 mg / L 

0.055 

A 

0.044 

D 

0.03575 

h 

0.1647 

L 
0.0032 0.0002 

2 
Lead 

200 mg / L 

0.0755 

B 

0.06225 

E 

0.055 

j 

0.1647 

L 
0.0032 0.0002 

3 
Lead 

300 mg / L 

0.0825 

C 

0.0745 

F 

0.0665 

k 

0.1647 

L 
0.0032 0.0002 

P value 0.00003 0.00003 0.00003  

 

 

Figure(3): Results of the efficacy of reduced graphene oxide ((rGO) at concentrations of (5, 10, 

15) mg / ml in removing elemental lead at concentrations of (100, 200, 300) mg / liter. 

 

The results of the statistical analysis showed that when the concentrations of nanomaterials 

(reduced graphene oxide) increased, this would lead to an increase in the percentage of 

removal, as it was observed that the highest percentage of removal was at a concentration of 

15 mg of reduced graphene oxide, and the reason for this is due to the increase in the 
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concentration of the nanomaterial will Increase its surface area, and thus its adsorption 

capacity becomes high (Thomes and Raja., 2006). 

These results are consistent with previous studies (Kanel et al., 2005) (Kumar et a, 

2014).Through the results of the current study, it was also observed that the highest 

adsorption was at a concentration of 100 mg / L of elemental lead. These results are 

consistent with previous studies (Sharma et al., 2015) (Mustaqeem et al., 2015), which 

means that the percentage of removal decreases with increasing the initial concentration. For 

the adsorbent . 

 

References 

[1]  Ahalya, N.; Ramachandra, T. V. and Kanamadi, R. D. (2005). Biosorption  of heavy.                   

[2]  Al-Shammari, Ahmad Yusuf (2013). Estimating some heavy elements in oysters, sediments  and 

waters of the Shatt al-Arab and treating them with porcelain rocks - Master  Thesis - College of 

Education for Pure Sciences - University of Basra, p. 100 

[3]Al-Shammari , E,I& Muhammad ,A,T. (2017). Study of optimum conditions for removal of heavy 

metal elements from contaminated aqueous solutions using locally  isolated Bacillus subtilis 

bacteria. Iraqi Journal of Market Research and   Consumer Protection, 9 (1), 21-28 .  

[4] Aslim ,B., SAĞLAM, N., and Beyatli, Y. (2002). Determination of some properties  Bacillus 

isolated from soil. Turkish Journal of Biology, 26(1), 41-48.  

[5] Duffus, T.H. (2002). ''Heavy metals"- Ameaning less term?. Purs. Appl. Chem. 74:793-807.  

[6] Etorki, A. M.; El-Rais, M. and Mahabbis, M. T. (2013). Removal of Some Heavy Metals  from 

Wastewater by Using of Fava Beans. Amer. J. Analyt. Chem. 5: 225-234 . 

[7] Facchinelli, A., Scchi, E., and Mallen, L. (2001). Multivariate statistical and GIS-based  approach 

to identify heavy metal sources in soils.Environ.  

[8] Hazim A.Walli.(2018). Water quality assessment of some rivers in Al-Qadisiyah 

province, middle euphrates/ Iraq. Journal of Global Pharma 

Technology, 2018, 10(11), pp. 883-891. 

[9] Hazim A.Walli (2019). A study of contamination criteria of surface waters of Al-

Najaf sea\south of Iraq. Pollution Research, 2020, 39(3), pp. 572-576 

[10] Hega; T. and Parr; J. F. (1994) ."Beneficial Effective Microorganisms for a Sustainable  

Agriculture and Environment", International Nature Farming Research Center, Atami,  Japan 

. 

 [11] Hietala, K.A. and Roane, T.M. (2009). Microbial Remediation of Metals in Soils In  Advances in 

Applied Bioremediation, Soil Biology 17, Springer-Verlag Berlin    Heidelberg. 201-220.  



Jehan Adnan Abed  ,Hazim Abed Walli Al-Saadi  , Al-Qadisiyah Journal of Pure  Science 25 , 4 (2020)  PP. ENVI. 19–25     25 

 

 

[12] Kim, S.U.; Cheong, Y.H.; Sea; D.C.; Hur, J.S.; Heo, J. S. and  cho, J S.(2007).Characterization 

of heavy metals tolerance and biosorption capacity of   bacterium strain CPB4(Bacillus spp). 

Water science and Technology.55:105-111.  

[13] MacFaddin, F. J. (2000). Biochemical Tests for Identification of Medical Bacteria. 3rd ed. 

Printed in united states of America  

[14] Mahmoud,B.. (2005). Bio-removal of chromium from industrial wastewater, Master Thesis,   

College of Science, University of Baghdad  

[15]Nanganuru, H.Y. and Korrapati, N.(2012).Studies on biosorption of  cadmium by Pseudomonas 

putida. J. Inter. Engin. Res. Appl., 2:2217-2219.  

[16]Pandiyan, S. and D. Mahendradas, (2011). Application of bacteria to remove Ni (II) Ions  from 

aqueous solution.Eur. J. Sci. Res. 52,345-358 .  

[17]Philip, L.; Lyengar, L.and Venkobachar, C. (2000).Biosorption of U, La, Pr, Nd, Eu and   Dy by 

Pseudomonas aeruginosa. J. Industr. Microbiol. Biotechnol., 25: 1-7    Pollut.114, 313–324.           

[18]Pun, R., Raut, P., & Pant, B. R. (2013). Removal of chromium (VI) from leachate using bacterial  

      biomass. Scientific World, 11(11), 63-65.  

[19]Ray, L.; Paul, S.; Bera, D. and Chattopadhyay ,P.(2005). Bioaccumulation of Pb(II)  from  

aqueous solution by Bacillus cereus M
16

.Journal of Hazardous Substance  Research,5:1-21.  

[20]Saha, A.; Santra, S.C.(2014). Isolation and characterization of bacteria isolated from   municipal 

solid waste for production of industrial enzymes and waste degradation. J. Microbial. Exp. 1, 1–

8. doi:10.15406/ jmen .2014.01.00003 .  

[21]Srivastava, S.; Agrawal, S.; Mondal, M. A review on progress of heavy metal removal using   

adsorbents of microbial and plant origin. Environ. Sci. Pollut. Res. 2015, 2 15386–15415. 

[CrossRef] [PubMed]  

[22]Torome, T. K. (2015). Isolation and characterization of antibiotic producing  thermophilic 

bacillus in selected hot-springs along lake Bogoria,  Kenya. Master Thesis-Kenyatta University. 

100p.    

[23]Tunali, S., Cabuk, A. & Akar, T. (2006). Removal of lead and copper ions from aqueous   

solutions by bacterial strain isolated from soil. Chemical Engineering Jonural, 115,   203-211.    

[24]Vieira, R. H. S. F.; Volesky, B. (2000). Biosorption: a solution to pollution. Internat.   Microbial. 

3 : 17-24 .  

[25] Voleskey, B.(2004).Sorption and biosorption. Sorbex, INC, St.Lambert, Quebec pp36-103. 

Young, R.V. (2000). World of Chemistry. Farmington Hills, MI: Gale Group,1360p.  

 


	Using Reduced Graphene Oxide To Remove Lead From The Environment
	Recommended Citation

	tmp.1678986285.pdf.CTqEq

