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Introduction

Hexavalent and trivalent chromium are the stable form of presence 
of chromium in water. Cr(IV) is known to be carcinogenic and 
toxic; thus causing health problems e.g., vomiting, severe diarrhea, 
pulmonary congestions and liver damage. Whereas Cr (III) is less 
toxic [1,2] Cr(III) is essential in human nutrition (especially in glucose 
metabolism) [3-6]. Chromium ions are non-degradable and can 
accumulate in living tissue. Although some heavy metals in low dosage 
are essential micronutrients for plants and animals, in higher doses 
they can detrimentally a�ect the health of most living organisms [7-9].

From economical aspect, the advantages of chromium applications 
in di�erent industries [10,11], such as the production of stainless steel, 
in electroplating, refractory industry, tanning of leather, pigment and 
chemical industry, etc., contrast with its negative external e�ects as a 





http://www.ncbi.nlm.nih.gov/pubmed/22195722
http://www.ncbi.nlm.nih.gov/pubmed/22195722
https://www.researchgate.net/publication/280015147_Radiolysis_of_weakly_acidic_and_neutral_aqueous_solutions_of_hexavalent_chromium_ions
https://www.researchgate.net/publication/280015147_Radiolysis_of_weakly_acidic_and_neutral_aqueous_solutions_of_hexavalent_chromium_ions
http://onlinelibrary.wiley.com/doi/10.1002/jat.2550150418/abstract
http://onlinelibrary.wiley.com/doi/10.1002/jat.2550150418/abstract
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0471856436.html
http://as.wiley.com/WileyCDA/WileyTitle/productCd-0471856436.html
http://www.sciencedirect.com/science/article/pii/S1876107015003181
http://www.sciencedirect.com/science/article/pii/S221334371500086X
http://www.sciencedirect.com/science/article/pii/S221334371500086X
http://www.sciencedirect.com/science/article/pii/S221334371500086X
http://www.sciencedirect.com/science/article/pii/S2213343715000767
http://www.sciencedirect.com/science/article/pii/S2213343715000767
http://www.sciencedirect.com/science/article/pii/S2213343715000767
http://www.sciencedirect.com/science/article/pii/S2213343715000767
http://www.sciencedirect.com/science/article/pii/S2214714415000197
http://www.sciencedirect.com/science/article/pii/S2214714415000197
http://www.sciencedirect.com/science/article/pii/S2214714415000197
http://www.sciencedirect.com/science/article/pii/S2214714415000197
http://www.sciencedirect.com/science/article/pii/S0749603615000634
http://www.sciencedirect.com/science/article/pii/S0749603615000634
http://www.sciencedirect.com/science/article/pii/S0749603615000634
http://www.sciencedirect.com/science/article/pii/S1872580515601901
http://www.sciencedirect.com/science/article/pii/S1872580515601901
http://www.sciencedirect.com/science/article/pii/S1872580515601901
http://www.sciencedirect.com/science/article/pii/S1876107014004271
http://www.sciencedirect.com/science/article/pii/S1876107014004271
http://www.sciencedirect.com/science/article/pii/S1876107014004271
http://www.sciencedirect.com/science/article/pii/S2214714415000069
http://www.sciencedirect.com/science/article/pii/S2214714415000069
http://www.sciencedirect.com/science/article/pii/S2214714415000069
http://www.sciencedirect.com/science/article/pii/S0021979714008716
http://www.sciencedirect.com/science/article/pii/S0021979714008716
http://www.sciencedirect.com/science/article/pii/S1385894714013667
http://www.sciencedirect.com/science/article/pii/S1385894714013667
http://www.sciencedirect.com/science/article/pii/S1385894714013667
http://www.sciencedirect.com/science/article/pii/S1385894714013667
http://www.sciencedirect.com/science/article/pii/S1385894714012315
http://www.sciencedirect.com/science/article/pii/S1385894714012315
http://www.sciencedirect.com/science/article/pii/S1385894714012315
http://www.sciencedirect.com/science/article/pii/S1385894714012315
http://www.sciencedirect.com/science/article/pii/S1385894714013412
http://www.sciencedirect.com/science/article/pii/S1385894714013412
http://www.sciencedirect.com/science/article/pii/S1385894714013412
http://www.sciencedirect.com/science/article/pii/S1385894714013412
http://www.sciencedirect.com/science/article/pii/S0141813014006254
http://www.sciencedirect.com/science/article/pii/S0141813014006254
http://www.ncbi.nlm.nih.gov/pubmed/26073381
http://www.ncbi.nlm.nih.gov/pubmed/26073381
http://www.ncbi.nlm.nih.gov/pubmed/26073381
https://www.researchgate.net/publication/262920568_Separate_and_simultaneous_removal_of_phenol_chromium_and_cyanide_from_aqueous_solution_by_coagulationprecipitation_Mechanisms_and_theory
https://www.researchgate.net/publication/262920568_Separate_and_simultaneous_removal_of_phenol_chromium_and_cyanide_from_aqueous_solution_by_coagulationprecipitation_Mechanisms_and_theory
https://www.researchgate.net/publication/262920568_Separate_and_simultaneous_removal_of_phenol_chromium_and_cyanide_from_aqueous_solution_by_coagulationprecipitation_Mechanisms_and_theory
https://www.researchgate.net/publication/262920568_Separate_and_simultaneous_removal_of_phenol_chromium_and_cyanide_from_aqueous_solution_by_coagulationprecipitation_Mechanisms_and_theory
http://www.sciencedirect.com/science/article/pii/S1110062115000355
http://www.sciencedirect.com/science/article/pii/S1110062115000355
http://www.sciencedirect.com/science/article/pii/S1110062115000355
http://www.sciencedirect.com/science/article/pii/S0306261914011039
http://www.sciencedirect.com/science/article/pii/S0306261914011039
http://www.sciencedirect.com/science/article/pii/S0306261914011039
http://www.sciencedirect.com/science/article/pii/S1572665714003804
http://www.sciencedirect.com/science/article/pii/S1572665714003804
http://www.sciencedirect.com/science/article/pii/S1572665714003804
http://www.sciencedirect.com/science/article/pii/S1226086X13005613
http://www.sciencedirect.com/science/article/pii/S1226086X13005613


Citation: Semary MM, Zatout AA, Nosier SA, Mansour MS (2016) Reduction of Toxic Cr6+ Ions Using Fluidized Bed of Iron Particles. Ind Chem 2: 116. 
doi: 10.4172/2469-9764.1000116

Page 4 of 4

�©�½�º�Ã�»�³�������Ú���œ�Á�Á�Ã�³�������Ú����������������
�œ�¼�²���–�¶�³�»
�œ�¦�¦�¡�������������������������œ�–�¢�����¯�¼���½�¾�³�¼���¯�±�±�³�Á�Á���¸�½�Ã�À�¼�¯�º

53.	Zhao Y, Zhang J, Zheng C (2013) Release and removal using sorbents of
�F�K�U�R�P�L�X�P���I�U�R�P���D���K�L�J�K���&�U���O�L�J�Q�L�W�H���L�Q���6�K�H�Q�E�H�L���F�R�D�O�¿�H�O�G���&�K�L�Q�D�����)�X�H�O������������������������

54.	Sillerova H, Komarek M, Chrastny V, Novak M, Vanek A, Drabek O, et al.
(2013) Brewers draff as a new low-cost sorbent for chromium (VI): comparison 
with other biosorbents. J Colloid Interface Sci 396: 227-233.

55.	Escudero C, Fiol N, Villaescusa I, Bollinger J (2013) Effect of chromium
speciation on its sorption mechanism onto grape stalks entrapped into alginate 
beads. Arabian Journal of Chemistry.

56.	Gherasim C, Bourceanu G (2013) Removal of chromium(VI) from aqueous
solutions using a polyvinyl-chloride inclusion membrane: Experimental study
and modeling. Chemical Engineering Journal 220: 24-34.

57.	Mahmoud ME, Obada MK, Kassem TS (2013) Removal and speciation of
chromium by static step-by-step deposition and extraction technique. Chemical 
Engineering Journal 230: 210-219. 

58.	Kantar C, Ari C, Keskin S (2015) Comparison of different chelating agents to
enhance reductive Cr(VI) removal by pyrite treatment procedure. Water Res


	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Experimental Part 
	Materials and methods  

	Results and Discussion 
	Conclusion
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	References

