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Abstract 

Among the pollutants, chromium coming from industrials sewage is a severe danger to environment and 

living organisms. Therefore, removal of this harmful cation is very important from viewpoint of environment. In 

this research, nickel oxide nanoparticles with an average size of 18 nm were prepared by chemical precipitation 

method and after characterizing by X-ray diffraction (XRD) and scanning electron microscopy (SEM), used as 

the sorbent for removing of Cr(III) from aqueous solutions. Also, the influences of different factors i.e. contact 

time, pH, sorbent amount and initial concentration of Cr(III) on removal efficiency were investigated. 

Evaluation of the obtained data with Langmuir and Freundlich isotherms indicates that the adsorption process 

is in good accordance with Langmuir model. Under optimal conditions, the maximum adsorption capacity of 

nickel oxide nanoparticles was found 17.5 mg g
-1

. 

Keywords: Adsorption, Removal, Chromium, Nanoparticles, Nickel oxide  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                                                                                                                                                     
 Corresponding Author:Department of Chemistry, Payame Noor University, Iran .٭

    E-mail address: monsef_kh@pnu.ac.ir 

 



 Cr3+   

 

 

[1] F. Richard and A. Bourg, Water Research, 25 (1991) 807. 

[2] V. Sarin, T. Sarvinder Singh and K. K. Pant, Bioresource Technology, 97 (2006) 1986. 

[3] K.K. Krishnani and S. Ayyappan, Reviews of Environmental Contamination and Toxicology, 188 

(2006) 59. 

[4] IARC (International Agency for Research on Cancer), IARC monographs on the evaluation of 

carcinogenic risks to humans: overall evaluation of carcinogenicity.An updating of IARC 

Monographs, 1–42, Supplement 7, WHO, Lyon, France, 1987. 

[5] M. Cieslak-Golonka, Polyhedron. 15 (1996) 3667.  

[6] WHO, Guidelines for Drinking Water Quality. Health Criteria and Other Supporting Information, 

Vol. 1, 2
nd

 Ed., World Health Organization, Geneva, Switzerland. 

[7] USEPA, USEPA Drinking Water Regulations and Health Advisories. EPA 822-B-96-002, 

USEPA, Washington, DC. 1996. 

[8] Y. Ku and I. L. Jung, Water Research, 35 (2001) 135. 

[9] M. Kobya, Bioresource Technology. 91 (2004) 317. 

[10] A. Kozlowski and W. Walkoria, Water Research, 36 (2002) 4870. 

[11] T. S. Anirudhan and P.G. Radhakrishnan, Journal of Colloid and Interface Science, 316 (2007) 

268.  

[12] P. Miretzkya and A. Fernandez Cirelli, Journal of Hazardous Materials, 180 (2010) 1. 

[13] W.S. Wan Ngah and M.A.K.M. Hanafiah, Bioresource Technology, 99 (2008) 3935. 

[14] M. Liu, H. Zhang, X. Zhang, U. Deng, W. Liu and H. Zhang, Water Research, 73 (2001).322. 

[15] S. Babel and T. Kurniawan, Journal of Hazardous Materials, 28 (2003) 219. 

[16] H. Ucun, Y. K. Bayhan, Y. Kaya, A. Cakici and O. F. Algur, Bioresource Technology, 85 (2002) 

155. 

[17] M.F. Sawalha, J. R. Peralta-Videa, J. Romero-Gonzalez and J. L. Gardea-Torresdey, Journal of 

Colloid and Interface Science, 300 (2006) 100. 

[18] D. Park, Y.-S. Yun, H. W. Lee, J. M. Park, Bioresource Technology. 99 (2008) 1141. 

[19] N. Shao-Feng , L. Yong, X. Xin-hua and L. Zhang-hua, Journal of Zhejiang University Science, 

B. 10 (2005)1022. 

[20] H. Genç-Fuhrman, P. Wu, Y. Zhou and A. Ledin, Desalination, 226 (2008) 357. 

[21] A. Manceau, L. Charlet, M.C. Boisset, B. Didier and L. Spadini, Applied Clay Science. 7(1-3) 

(1992) 201. 

[22] S. Mustafa, P. Shahida, A. Naeem and B. Dilara, Langmuir, 18 (6), (2002) 2254.  

[23] C.L. Carnes, J. Stipp and K. J. Klabunde, Langmuir, 18 (6), (2002) 1352.   

[24] A. Naeem, M. T. Saddique, S. Mustafa, Y. Kim and B. Dilara, Journal of Hazardous Materials, 

168 (2009) 364.  

[25] Z. Monsef Khoshhesab, Z. Hooshyar and M. Sarfaraz, Synthesis and Reactivity in Inorganic. 

Metal-Organic, and Nano-Metal Chemistry. 41 (2011) 1046. 

[26] Z. Monsef Khoshhesab and M. Sarfaraz, Synthesis and Reactivity in Inorganic, Metal-Organic, 

and Nano-Metal Chemistry, 40 (2010) 700. 

[27] A.W. Adamson, Physical Chemistry of Surfaces, NewYork, Wiley-Interscience. 1990.  

[28] B. D. Cullity, Elements of X-Ray Diffraction, 3
rd

 Ed., Addison-Wesley, Reading, MA. 1997. 

  

 

 


