Last data updates: 18 December 2014
Ofomaja, A.E. and Ho, Y.S. (2006), Equilibrium sorption of anionic dye from aqueous solution by palm kernel fibre as sorbent. Dyes and Pigments, 74 (1), 60-66.
	Document type: Article
	Language: English
	Cited references: 36
	Times cited: 56
	Times self cited: 4


Abstract: Palm kernel fibre was investigated for its ability to perform as a suitable sorbent for anionic dye from aqueous solution. The effect of sorbent dose and temperature was investigated using a batch sorption technique. The results revealed the potential of palm kernel fibre, an agricultural waste, as a low-cost sorbent for the anionic dye examined. The isotherm data were closely fitted to the Langmuir equation and the dye sorption capacity of palm kernel fibre increased as the sorbent dose decreased. Maximum saturated monolayer sorption capacity of palm kernel fibre for 4-bromoaniline-azo-1,8-dihydronaphthalene-3,6-disodiumsulphate was 38.6 mg/g. Thermodynamic parameters such as change in the free energy, the enthalpy, and the entropy were also evaluated. In addition, relationships between sorbent dose and Langmuir constants were developed and are presented. (c) 2006 Elsevier Ltd. All fights reserved.
Author Keywords: Biosorption; Adsorption; Isotherm; Dye; Palm Kernel Fibre; Agricultural Waste
KeyWords Plus: Basic Dye; Industrial-Wastes; Activated Carbons; Methylene-Blue; Cationic Dyes; Color Removal; Orange Peel; Rice-Husk; Tree Fern; Adsorption
Reprint Address: Ho, YS (reprint author), Peking Univ, Coll Environm Sci, Dept Environm Sci, Beijing 100871, Peoples R China
Addresses:
1. Peking Univ, Coll Environm Sci, Dept Environm Sci, Beijing 100871, Peoples R China

2. Univ Benin, Fac Sci, Dept Chem, Benin, Edo State Nigeria
E-mail Addresses: yuhshan.ho@msa.hinet.net
1. Ghaemi, M., Absalan, G. and Sheikhian, L. (2014), Adsorption characteristics of Titan yellow and Congo red on CoFe2O4 magnetic nanoparticles. Journal of the Iranian Chemical Society, 11 (6), 1759-1766.

2. Baghapour, M.A., Pourfadakari, S. and Mahvi, A.H. (2014), Investigation of Reactive Red Dye 198 removal using multiwall carbon nanotubes in aqueous solution. Journal of Industrial and Engineering Chemistry, 20 (5), 2921-2926.

3. Kalkan, E., Nadaroglu, H., Celebi, N. and Tozsin, G. (2014), Removal of textile dye Reactive Black 5 from aqueous solution by adsorption on laccase-modified silica fume. Desalination and Water Treatment, 52 (31-33), 6122-6134.

4. Hamada, K. (2014), Dyes, Dyeing, and Functional Finishing. Sen-I Gakkaishi, 70 (9), 392-402.

5. Mitra, P., Sarkar, K. and Kundu, P.P. (2014), Carboxymethyl Chitosan modified Montmorillonite for Efficient Removal of Cationic Dye from Waste Water. Defence Science Journal, 64 (3), 198-208.

6. Suyamboo, B.K. and Srikrishnaperumal, R. (2014), Biosorption of crystal violet onto cyperus rotundus in batch system: kinetic and equilibrium modeling. Desalination and Water Treatment,  52 (19-21), 3535-3546.

7. Sadeghalvad, B., Armaghan, M. and Azadmehr, A. (2014), Using Iranian Bentonite (Birjand Area) to Remove Cadmium from Aqueous Solutions. Mine Water and the Environment, 33 (1), 79-88.

8. Sadaf, S., Bhatti, H.N., Ali, S. and Rehman, K.U. (2014), Removal of Indosol Turquoise FBL dye from aqueous solution by bagasse, a low cost agricultural waste: batch and column study. Desalination and Water Treatment, 52 (1-3), 184-198.

9. Ashori, A., Hamzeh, Y. and Ziapour, A. (2014), Application of Soybean Stalk for the Removal of Hazardous Dyes from Aqueous Solutions.  Polymer Engineering and Science, 54 (1), 239-245.

10. Asandei, D., Dulman, V., Todorciuc, T. and Bobu, E. (2013), Equilibrium Studies on the Removal of Acid Green 9 Dye from Aqueous Solutions by Chitosan Adsorbent: Batch Studies. Cellulose Chemistry and Technology, 47 (9-10), 799-807.

11. Din, M.I., Hussain, Z., Mirza, M.L., Athar, M.M., Madni, A. and Ahmad, S. (2013), Biosorption of toxic congo red dye from aqueous solution by eco-friendly biosorbent Saccharum bengalense: kinetics and thermodynamics. Desalination and Water Treatment, 51 (28-30), 5638-5648.

12. Bingol, D., Inal, M. and Cetintas, S. (2013), Evaluation of Copper Biosorption onto Date Palm (Phoenix dactylifera L.) Seeds with MLR and ANFIS Models. Industrial & Engineering Chemistry Research, 52 (12), 4429-4435.

13. Zhuo, L., Ren, J.M., Wei, X.Y., Long, L.J., Chen, S.M. and Yu, C.L. (2013), Equilibrium Modeling, Kinetic and Thermodynamic Studies on the Adsorption of Methylene Blue Dye by Low-Cost Walnut Shell Power. Fresenius Environmental Bulletin, 22 (12B), 3743-3750.

14. Bello, O.S., Bello, I.A. and Adegoke, K.A. (2013), Adsorption of Dyes Using Different Types of Sand: A Review. South African Journal of Chemistry-Suid-Afrikaanse Tydskrif Vir Chemie, 66), 117-129.

15. Wang, W.S., Zheng, B.C., Deng, Z.L., Feng, Z.J. and Fu, L.F. (2013), Kinetics and equilibriums for adsorption of poly(vinyl alcohol) from aqueous solution onto natural bentonite. Chemical Engineering Journal, 214), 343-354.

16. Gupta, V.K., Pathania, D., Sharma, S., Agarwal, S. and Singh, P. (2013), Remediation of noxious chromium (VI) utilizing acrylic acid grafted lignocellulosic adsorbent. Journal of Molecular Liquids, 177), 343-352.

17. Wang, W.S., Zheng, B.C., Feng, Z.J., Deng, Z.L. and Fu, L.F. (2012), Adsorption of Polycarboxylate-based Superplasticizer onto Natural Bentonite. Journal of Advanced Concrete Technology, 10 (10), 323-331.

18. Azizi, A., Moghaddam, M.R.A. and Arami, M. (2012), Removal of a Reactive Dye using Ash of Pulp and Paper Sludge. Journal of Residuals Science & Technology, 9 (4), 159-168.

19. Han, X.L., Niu, X.N. and Ma, X.J. (2012), Adsorption characteristics of methylene blue on poplar leaf in batch mode: Equilibrium, kinetics and thermodynamics. Korean Journal of Chemical Engineering, 29 (4), 494-502.

20. Hubbe, M.A., Beck, K.R., O'Neal, W.G. and Sharma, Y.C. (2012), Cellulosic Substrates for Removal of Pollutants from Aqueous Systems: A Review. 2. Dyes. Bioresources, 7 (2), 2592-+.

21. Asgher, M. and Bhatti, H.N. (2012), Evaluation of thermodynamics and effect of chemical treatments on sorption potential of Citrus waste biomass for removal of anionic dyes from aqueous solutions. Ecological Engineering, 38 (1), 79-85.

22. Bhatti, H.N., Akhtar, N. and Saleem, N. (2012), Adsorptive Removal of Methylene Blue by Low-Cost Citrus sinensis Bagasse: Equilibrium, Kinetic and Thermodynamic Characterization. Arabian Journal for Science and Engineering, 37 (1), 9-18.

23. Salleh, M.A.M., Mahmoud, D.K., Karim, W.A.W.A. and Idris, A. (2011), Cationic and anionic dye adsorption by agricultural solid wastes: A comprehensive review. Desalination, 280 (1-3), 1-13.

24. Haq, I.U., Bhatti, H.N. and Asgher, M. (2011), Removal of Solar Red Ba Textile Dye from Aqueous Solution by Low Cost Barley Husk: Equilibrium, Kinetic and Thermodynamic Study. Canadian Journal of Chemical Engineering, 89 (3), 593-600.

25. El-Sayed, G.O. (2011), Removal of methylene blue and crystal violet from aqueous solutions by palm kernel fiber. Desalination, 272 (1-3), 225-232.

26. Ayan, E.M., Toptas, A., Kibrislioglu, G., Yalcinkaya, E.E.S. and Yanik, J. (2011), Biosorption of Dyes by Natural and Activated Vine Stem. Interaction between Biosorbent and Dye. Clean-Soil Air Water, 39 (4), 406-412.

27. Ofomaja, A.E. (2011), Kinetics and pseudo-isotherm studies of 4-nitrophenol adsorption onto mansonia wood sawdust. Industrial Crops and Products, 33 (2), 418-428.

28. Asgher, M. and Bhatti, H.N. (2011), Optimization of Adsorption Variables for Removal of Anionic Dyes by Citrus Sinensis Biomass Using Response Surface Methodology. Fresenius Environmental Bulletin, 20 (8A), 2078-2084.

29. Ahmad, T., Rafatullah, M., Ghazali, A., Sulaiman, O. and Hashim, R. (2011), Oil Palm Biomass-Based Adsorbents for the Removal of Water Pollutants-A Review. Journal of Environmental Science and Health Part C-Environmental Carcinogenesis & Ecotoxicology Reviews, 29 (3), 177-222.

30. Asgher, M. and Bhatti, H.N. (2010), Mechanistic and kinetic evaluation of biosorption of reactive azo dyes by free, immobilized and chemically treated Citrus sinensis waste biomass. Ecological Engineering, 36 (12), 1660-1665.

31. Ofomaja, A.E. (2010), Biosorption studies of Cu(II) onto Mansonia sawdust: Process design to minimize biosorbent dose and contact time. Reactive & Functional Polymers, 70 (11), 879-889.

32. Kumar, P.S., Ramalingam, S., Senthamarai, C., Niranjanaa, M., Vijayalakshmi, P. and Sivanesan, S. (2010), Adsorption of dye from aqueous solution by cashew nut shell: Studies on equilibrium isotherm, kinetics and thermodynamics of interactions. Desalination, 261 (1-2), 52-60.

33. Greluk, M. and Hubicki, Z. (2010), Kinetics, isotherm and thermodynamic studies of Reactive Black 5 removal by acid acrylic resins. Chemical Engineering Journal, 162 (3), 919-926.

34. Azizi, A., Moghaddam, M.R.A. and Arami, M. (2010), Performance of Pulp and Paper Sludge for Reactive Blue 19 Dye Removal from Aqueous Solutions: Isotherm and Kinetic Study. Journal of Residuals Science & Technology, 7 (3), 173-179.

35. Mittal, A., Mittal, J., Malviya, A. and Gupta, V.K. (2010), Removal and recovery of Chrysoidine Y from aqueous solutions by waste materials. Journal of Colloid and Interface Science, 344 (2), 497-507.

36. Vaigan, A.A., Moghaddam, M.R.A. and Hashemi, H. (2010), Aerobic Sequencing Batch Reactor System with Granular Activated Carbon for the Treatment of Wastewater Containing A Reactive Dye. Environmental Engineering and Management Journal, 9 (3), 407-411.

37. Ngah, W.S.W., Ariff, N.F.M. and Hanafiah, M.A.K.M. (2010), Preparation, Characterization, and Environmental Application of Crosslinked Chitosan-Coated Bentonite for Tartrazine Adsorption from Aqueous Solutions. Water Air and Soil Pollution, 206 (1-4), 225-236.

38. Akar, S.T., Ozcan, A.S., Akar, T., Ozcan, A. and Kaynak, Z. (2009), Biosorption of a reactive textile dye from aqueous solutions utilizing an agro-waste. Desalination, 249 (2), 757-761.

39. Oladoja, N.A., Ololade, I.A., Idiaghe, J.A. and Egbon, E.E. (2009), Equilibrium isotherm analysis of the sorption of congo red by palm kernel coat. Central European Journal of Chemistry, 7 (4), 760-768.

40. Muro, C., Escobar, J., Zavala, R.E., Esparza, M., Castellanos, J., Gomez, R.M. and Garcia, M. (2009), Assessment of the microfiltering process of a food industry effluent for its reuse. Revista Internacional de Contaminacion Ambiental, 25 (4), 229-238.

41. Hameed, B.H., Ahmad, A.A. and Aziz, N. (2009), Adsorption of reactive dye on palm-oil industry waste: Equilibrium, kinetic and thermodynamic studies. Desalination, 247 (1-3), 551-560.

42. Rauf, M.A., Qadri, S.M., Ashraf, S. and Al-Mansoori, K.M. (2009), Adsorption studies of Toluidine Blue from aqueous solutions onto gypsum. Chemical Engineering Journal, 150 (1), 90-95.

43. Hameed, B.H., Krishni, R.R. and Sata, S.A. (2009), A novel agricultural waste adsorbent for the removal of cationic dye from aqueous solutions. Journal of Hazardous Materials, 162 (1), 305-311.

44. Guezguez, I., Dridi-Dhaouadi, S. and Mhenni, E. (2009), Sorption of Yellow 59 on Posidonia oceanica, a non-conventional biosorbent: Comparison with activated carbons. Industrial Crops and Products, 29 (1), 197-204.

45. Radetic, M., Radojevic, D., Ilic, V., Mihailovic, D. and Jovancic, P. (2009), Recycled wool-based nonwoven material for decolorisation of dyehouse effluents. International Journal of Clothing Science and Technology, 21 (2-3), 109-116.

46. Ngah, W.S.W. and Fatinathan, S. (2008), Adsorption of Cu(II) ions in aqueous solution using chitosan beads, chitosan-GLA beads and chitosan-alginate beads. Chemical Engineering Journal,  143 (1-3), 62-72.

47. Hameed, B.H. (2008), Equilibrium and kinetic studies of methyl violet sorption by agricultural waste. Journal of Hazardous Materials, 154 (1-3), 204-212.

48. Bulut, E., Ozacar, M. and Sengil, I.A. (2008), Equilibrium and kinetic data and process design for adsorption of Congo Red onto bentonite. Journal of Hazardous Materials, 154 (1-3), 613-622.

49. Hameed, B.H. and El-Khaiary, M.I. (2008), Sorption kinetics and isotherm studies of a cationic dye using agricultural waste: Broad bean peels. Journal of Hazardous Materials, 154 (1-3), 639-648.

50. Ofomaja, A.E. (2008), Sorptive removal of Methylene blue from aqueous solution using palm kernel fibre: Effect of fibre dose. Biochemical Engineering Journal, 40 (1), 8-18.

51. Dhaouadi, H. and M'Henni, F. (2008), Textile mill effluent decolorization using crude dehydrated sewage sludge. Chemical Engineering Journal, 138 (1-3), 111-119.

52. Hameed, B.H. and Hakimi, H. (2008), Utilization of durian (Durio zibethinus Murray) peel as low cost sorbent for the removal of acid dye from aqueous solutions. Biochemical Engineering Journal, 39 (2), 338-343.

53. Wu, J.S., Liu, C.H., Chu, K.H. and Suen, S.Y. (2008), Removal of cationic dye methyl violet 2B from water by cation exchange membranes. Journal of Membrane Science, 309 (1-2), 239-245.

54. Fu, H.J., Pikus, W., Zaman, W., Wang, D., Chelme-Ayala, P., El-Din, A.G., Bressler, D.C. and El-Din, M.G. (2008), Agricultural Wastes. Water Environment Research, 80 (10), 1340-1396.

55. Liu, C.H., Wu, J.S., Chiu, H.C., Suen, S.Y. and Chu, K.H. (2007), Removal of anionic reactive dyes from water using anion exchange membranes as adsorbers. Water Research, 41  (7), 1491-1500.

56. Ho, Y.S. and Ofomaja, A.E. (2006), Kinetic studies of copper ion adsorption on palm kernel fibre. Journal of Hazardous Materials, 137 (3), 1796-1802.
