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ABSTRACT

In this work the potential of fish scales as a suitable biosorbent for removal of Cr(VIl) ions from aqueous
solutions was investigated at various temperatures. The influence of temperature on equilibrium, Kinetics as
well as thermodynamic parameters was investigated. Various isotherm models such as Langmuir,
Freundlich, R - P, D - R, Temkin and Halsey were used for the mathematical description of the biosorption of
Cr(VI) ions onto fish scales. It was observed that Freundlich model exhibited the best fit to experimental
data. Amongst the various kinetic models tested, the pseudo-first-order kinetic model represented the best
correlation for the biosorption of Cr(VI) onto fish scales at various temperatures. In addition, various
thermodynamic parameters such as ?Go, ?Ho and ?So were also determined. The biosorption of Cr(VI) was

found to be a spontaneous and endothermic process.

KEYWORDS
Biosorption; Chromium; Kinetics; Low-Cost Biosorbent; Wastewater Treatment

Cite this paper

S. Kondapalli and K. Mohanty, "Influence of Temperature on Equilibrium, Kinetic and Thermodynamic
Parameters of Biosorption of Cr(VI) onto Fish Scales as Suitable Biosorbent," Journal of Water Resource and
Protection, Vol. 3 No. 6, 2011, pp. 429-439. doi: 10.4236/jwarp.2011.36053.

References
[1] A. Ssari and M. Tuzen, ““Biosorption of Total Chromium from Aqueous Solution by Red Algae

(Ceramium Virgatum): Equilibrium, Kinetic and Thermodynamic Studies,”” Journal of Hazardous
Materials, Vol. 160, No. 2-3,2008,pp. 349-355. doi:10.1016/j.jhazmat.2008.03.005

[2] M. Jain, V. K. Garg and K. Kadirvelu, ““Chromium(VI) Removal from Aqueous System using Helianthus
Annuus (sunflower) Stem Waste,”” Journal of Hazardous Materials,Vol.162,No.1,2009,pp.365-372.
doi:10.1016/j.jhazmat.2008.05.048

[3] H. Ucun, K. Y. Bayhan, Y. Kaya, A. Cakici and F. O. Algur, ““Biosorption of Chromium(VIl) from Aqueous
Solution by Cone Biomass of Pinus Sylvestris,”” Bioresource Technology, Vol. 85, No. 2, 2002,
pp.155-158. doi:10.1016/S0960-8524(02)00086-X

[4] E. Malkoc and Y. Nuhoglu, ““Potential of Tea Factory Waste for Chromium(VI) Removal from Aqueous
Solutions: Thermodynamic and Kinetic Studies,”” Separation and Purification Technology, Vol. 54, No.
3, 2007, pp. 291-298. doi:10.1016/j.seppur.2006.09.017

[5] X. S. Wang, Z. Z. Li and R. T. Sheng, ““Removal of Chromium (VI) From Aqueous Solution Using
Walnut Hull,”” The Journal of Environmental Management, Vol. 90, No. 2, 2009, pp. 721-729.
doi:10.1016/j.jenvman.2008.01.011

[6]1 ?zcan, S. Tunali, T. Akar and I. Kiran, ““Determination of the Equilibrium, Kinetic and Thermodynamic
Parameters of Adsorption of Copper (1) lons onto Seeds of Capsicum Annuum,”” Journal of
Hazardous Materials, Vol. B 124, 2005, pp. 200-208.

* Open Special Issues
® Published Special Issues

e Special Issues Guideline

JWARP Subscription

Most popular papers in JWARP

About JWARP News

Frequently Asked Questions

Recommend to Peers

Recommend to Library

Contact Us
Downloads: 402,262
Visits: 1,010,868

Sponsors, Associates, al
Links >>



7]

(8l

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

N. Ertugay and Y. K. Bayhan, ““Biosorption of Cr (VI) from Aqueous Solutions by Biomass of Agaricus
Bisporus,”” Journal of Hazardous Materials, Vol. 154, No. 1-3, 2008, pp. 432-439.
doi:10.1016/j.jhazmat.2007.10.070

L. Deng, Y. Zhang, J. Qin, X. Wang and X. Zhu, ““Biosorption of Cr(VIl) from Aqueous Solutions by
Nonliving Green Algae Cladophora Albida,”” Minerals Engineering, Vol. 22, No. 4, 2008, pp. 372-377.
doi:10.1016/j.mineng.2008.10.006

K. Mohanty, M. Jha, B. C. Meikap and M. N. Biswas, ““Biosorption of Cr(VI) from Aqueous Solutions by
Eichhornia Crassipes,”” Chemical Engineering Journal, Vol. 117, No. 1, 2006, pp. 71-77.
doi:10.1016/j.cej.2005.11.018

R. Nadeem, T. M. Ansari and A. M. Khalid, ““Fourier transform Infrared Spectroscopic Characterization
and Optimization of Pb(ll) Biosorption by Fish (Labeo rohita) Scales,”” Journal of Hazardous
Materials, Vol. 156, No. 1-3, 2008, pp. 64-73. doi:10.1016/j.jhazmat.2007.11.124

M. Venkata subbaiah, S. Kalyani, G. Sankara reddy, M. Veera boddu and A. Krishnaiah, ““Biosorption
of Cr(VI) from Aqueous Solutions Using Trametes Versicolor Polyporus Fungi,”” Chemical Engineering
Journal, Vol.5, 2008, pp. 499-510.

Y. Khambhaty, K. Mody, S. Basha and B. Jha, ““Kinetics, Equilibrium and Thermodynamic Studies on
Biosorption of Hexavalent Chromium by Dead Fungal Biomass of Marine Aspergillus Niger,”” Chemical
Engineering Journal, Vol. 145, No. 3, 2009, pp. 489-495. doi:10.1016/j.cej.2008.05.002

S. Chakravarty, S. Pimple, S. Hema., T. Chaturvedi, S. Singh and K. K. Gupta, ““Removal of Copper
from Aqueous Solution Using Newspaper Pulp as an Adsorbent,”” Journal of Hazardous Materials,
Vol. 159, No. 2-3, 2008, pp. 396-403. doi:10.1016/j.jhazmat.2008.02.030

Y. S. Ho and G. McKay, ““Sorption of Dyes and Copper ions onto Biosorbents,”” Process Biochemistry,
Vol. 38, No. 7, 2003, pp. 1047-1061. doi:10.1016/S0032-9592(02)00239-X

S. K. Lagergren, ““About the Theory of so called Adsorption of Soluble Substances,”” Kungliga
Svenska Vetenskapsakademens Handlinger, Vol. 24, 1898, pp. 1-39.

Y. S. Ho, ““Second-order Kinetic Model for the Sorption Processes,”” Process Biochemistry, Vol. 34,
No. 5, 1999, pp. 451-465. doi:10.1016/S0032-9592(98)00112-5

Y. S. Ho, ““Second-order Kinetic Model for the Sorption of Cadmium onto Tree Fern: a Comparison of
Linear and Non-linear Methods,”” Water Research, Vol. 40, No. 1, 2006, 119-125.
doi:10.1016/j.watres.2005.10.040

W. J. Weber and J. C. Morris, ““Kinetics of Adsorption on Carbon from Solution,>” Journal. Sanitary
Enneering, Vol. 89, 1963, pp. 31-60.

Langmuir, ““The Constitution and Fundamental Properties of Solids and Liquids,”” Journal of the
American Chemical Society, Vol. 38, 1916, pp. 2221-2295. doi:10.1021/ja02268a002

Langmuir, ““The Adsorption of Gases on Plane Surfaces of Glass, Mica and Platinum,”” Journal of the
American Chemical Society, Vol. 40, No. 9, 1918, pp. 1361-1403. doi:10.1021/ja02242a004

H. M. F. Freundlich, ““Uber Die Adsorption in Lasugen,”” Journal of Physical Chemistry, Vol. 57, 1906,
pp. 385- 470.

G. McKay, H .S. Blair and J. K. Gardener, ““Adsorption of Dyes on Chitin, Equilibrium Studies,”” Journal
of Applied Polymer Science, Vol. 27, No. 8, 1982, 3043-3057. doi:10.1002/app.1982.070270827

Redlich and D. L. Peterson, ““A Useful Adsorption Isotherm,”” Journal of Physical Chemistry, Vol. 63,



