
 105 

7 
REFERÊNCIAS BIBLIOGRÁFICAS 

1. AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY, 

Metales pesados , disponível em 

www.atsdr.cdc.gov/es/toxfaqs/es_tfacts2.html  acesso em 16/05/2004. 

2. AHALYA, N.; RAMACHANDRA, T.V.; KANAMADI, R.D.; Biosorption of 

Heavy Metals disponível em 

http://144.16.93.203/energy/water/paper/biosorption/biosorption.htm 

acesso em 22/06/2005. 

3. AKSU, Z. Equilibrium and kinetic modeling of cadmium (II) biosorption by 

C. Bulgaris in a batch system: effect of temperature Separation and 

Purification Technology v. 21, p. 285–294, 2001. 

4. AL-ASHEH, S.; BANAT, F.; AL OMARI, R.; DUVNJAK, Z.; Predictions of 

binary sorption isotherms for the sorption of heavy metals by pine bark 

using single isotherm data, Chemosphere . 41 2000 659–665. 

5. ALDRICH, C.; FENG, D.; Removal of heavy metals from wastewater 

effluents by biosorptive flotation, Minerals Engineering, v. 13, p. 1129-

1138, 2000. 

6. AOYAMA, M.; Biosorption of Chromium (VI) from aqueous solution by 

cone biomass of Pinus silvestris, Bioresource Technology, v. 89, p. 

317-318, 2003. 

7. ATKINSON, B. W.; BUX, F.; KASAN, H.C. Considerations for application 

of biosorption technology to remediate metal-contaminated industrial 

effluents, Water SA, v. 24 p. 129-137, No. 2 April 1998. 

8. BASCI, N.; KOCADAGISTAN, E.; KOCADAGISTAN, B.; Biosorption of 

copper (II) from aqueous solutions by wheat shell, Desalination , v. 164, 

p. 135 -140, 2004. 

9. BAYRAMO, G.; SEMA BEKTA, L.; YAKUP ARICA, M. Biosorption of 

heavy metal ions on immobilized white -rot fungus Trametes versicolor, 

Journal of Hazardous Materials , v. B101, p. 285-300, 2003. 

10. BENVINDO DA LUZ, A.; et al.; Tratamento de minérios, 3ra edição rev. 

e ampliada. Rio de Janeiro: CETEM/MCT, 2002. 

DBD
PUC-Rio - Certificação Digital Nº 0312453/CB



 106 

11. BIOMASA, manuales sobre energía renovable: Biomasa . -1 ed. -San 

José, C.R., 42 p. 2002. disponível em http://www.bun-

ca.org/publicaciones/BIOMASA.pdf acesso em 20/06/2004. 

12. BIOMASS, site institucional American Bioenergy Association 

disponível em http://www.biomass.org/index_files/page0001.htm, acesso 

em 23/10/2004. 

13. CARRIJO, O.A.; LIZ, R.S.; MAKISHIMA, N.; Fibra da casca de coco 

verde como substrato agrícola, Horticultura brasileira , Brasília, v. 20, p. 

533-535, 2002. 

14. CAZIÑARES, R.O.; Biosorción de metales pesados mediante el uso de 

biomasa microbiana, Revista Latinoamericana de Microbiología, v. 42, 

p. 131 -143, 2000. 

15. CHANDRA, K.; KAMALA, C.T.; CHARY, N.; S.; ANJANEYULU, Y.; 

Removal of heavy metals using a plant biomass with reference to 

environmental control, International Journal of Mineral Processing , v. 

68, p. 37 -45, 2003. 

16. CHANG, J.S.; LAW, R.; CHANG, C.C.; Biosorption of lead, copper and 

cadmium by biomass of Pseudomonas aeruginosa PU21, Water 

Research. 31 1997 1651–1658. 

17. CHONG, K.H.; VOLESKY, B.; Description of two-metal biosorption 

equilibria by Langmuir-type models, Biotechnology Bio-eng. v. 47; p. 

451–460; 1995. 

18. CHUBAR, N., CARVALHO, J.R., NEIVA, M.J. Cork biomass as 

biosorbent for Cu (II), Zn (II) and Ni(II). Colloids and Surfaces A, v. 230, 

p. 57-65, 2004. 

19. CONAMA, SEMAM, IBAMA. Resoluções CONAMA 1984-1991 , 

Secretaria do meio ambiente da presidência da república, 5ta Ed. 

Brasília-DF. 

20. COSSICH, E. S.; TAVARES, C. G. SILVA, E. A.; RAVAGNANI, T. K.; 

Biossorção de cromo. Uso da biomassa na remoção de cromo de 

efluentes de curtemes, Disponível em 

www.icp.csic.es/cyted/monografias/monografiasteneria/capítulovii.html 

acesso em 24/01/2005. 

21. COTORAS, D.; Biosorción  de metales pesados, Induambiente, v. 13(14), 

p. 27 -29 1995. disponível em 

www.biohidrica.cl/biohidrica_NPublicación02.htm, acesso em 10/06/2004. 

DBD
PUC-Rio - Certificação Digital Nº 0312453/CB



 107 

22. DAVIS, T. A.; VOLESKY, B.; MUCCI, A. A review of the biochemistry of 

heavy metal biosorption by brown algae, Water Research, v. 37, p. 4311-

4330, 2003. 

23. DORNELLAS DE BARROS, M.A.; et al.; Remoção de metais em água 

utilizando diversos adsorventes, Revista Tecnológica, Ed especial, p.65-

72, 2000. 

24. ESPÓSITO, A., Et al.; Biosorption of heavy metals by Sphaerotilus 

natans: an equilibrium study at different pH and biomass concentration, 

Hydrometallurgy, v. 60 p. 129 -141, 2001. 

25. FENG, D.; ALDRICH, C. Adsorption of heavy metals by biomaterials 

derived from the marine alga Ecklonia Maxima, Hydrometallurgy, v. 73, 

p. 1 -10, 2004. 

26. FOGLER, H.; Elements of chemical reaction engineering, 2nd edition, 

Prentice Hall, cap. 2-5, 1992. 

27. FOUREST, E.; ROUX, J.C.; Heavy metal biosorption by fungal mycelia 

by-products: mechanism and influence of pH. Microbiology 

Biotechnology; v.37; 399–403; 1992. 

28. FOUREST, F.; VOLESKY, B.; Contribution of sulfonate groups and 

alginate to heavy metal biosorption by the dry biomass of Sargassum 

fluitans, Environmental Science Technology; v. 30; p. 277–282 1996. 

29. FREUNDLICH, H.; Ueber die Adsorption in Loesungen. Z.; Phisik. Chem. 

v. 57, p. 385-470, 1907. 

30. GABALLAH, I. Et al.; Decontamination of industrial effluents for 

environment protection and recycling of metals, Resources, 

Conservation and Recycling, v. 10, p. 97-106, 1994. 

31. GABALLAH, I.; et al.; Recovery of copper through decontamination of 

synthetic solutions using modified barks, Metallurgical and Materials 

Transactions B , v. 28B, p. 13-23, 1997. 

32. GABALLAH, I.; KILBERTUS, G.; Elimination of As, Hg and Zn from 

synthetic solutions and industrial effluents using modified barks, In: Misra, 

M. (ed.), Separation process: Heavy metals, ions and minerals , The 

minerals, Metals & Materials Society, 1994. 

33. GABALLAH, I.; KILBETUS, G. Recovery of heavy metal íons through 

decontamination of synthetic solutions and industrial effluents using 

DBD
PUC-Rio - Certificação Digital Nº 0312453/CB



 108 

modified barks, Journal of Geochemical Exploration, v. 62, p. 248-286, 

1998. 

34. GARCIA-SANCHEZ, A.; ÁLVAREZ-AYUSO, E.; Sorption of Zn, Cd, and 

Cr on calcite. Application to purification of industrial wastewaters, 

Minerals Engineering, v. 15, p. 539-547, 2002. 

35. GOMES, L.M.B.; Remoção do cádmio de soluções aquosas 

utilizando fibra de coco da baia visando o tratamento de efluentes, 

tese de doutorado UFRJ, 2000. 

36. GOURDON, R.; BHENDE, S.; RUS, E.; SOFER, S.S.; Comparison of 

cadmium biosorption by Gram-positive and Gram-negative bacteria from 

activated sludge, Biotechnology; v.12; p.839–842; 1990. 

37. HAN, J.  Properties of non wood fibers, disponível em 

http://www.fpl.fs.fed.us/documnts/pdf1998/han98a.pdf, acesso em 

15/10/2004. 

38. HINZ, C.; Description of sorption data with isotherm, Geoderma, v.99, p. 

225-243, 2001. 

39. HOLAN, Z.R.; VOLESKY, B.; PRASETYO, I.; Biosorption of cadmium by 

biomass of marine algae, Biotechnology. Bio -eng; v. 41; p. 819–825; 

1993. 

40. HUANG, C.P.; MOREHART, A.L.; The removal of Cu II from dilute 

aqueous solution by Saccharomyces cerevisiae, Water Research; v. 24; 

p. 433–439; 1990. 

41. HUNT, S. Diversity of biopolymer structure and its potential for ion -binding 

applications, In: Immobilization of Ions by bio-sorption , Ed. H. Eccles 

and S. Hunt, Ellis Horwood Limited publishers, 1986. 

42. HUNTER, R.J., Zeta potential in colloid science – Principles and 

Applications , Academic Press, Oxford, 1991, 386p. 

43. IQBAL, M.; EDYVEAN, R.; Biosorption of lead, copper and zinc ions on 

loofa sponge immobilized biomass of Phanerochaete chrysosporium, 

Minerals Engineering, v. 17, p. 217-223, 2004. 

44. KRATOCHVIL, D.; VOLESKY, B.; Advances in the biosorption of heavy 

metals; Trends in biotechnology; v. 16; p. 291; 1998. 

45. KUYUCAK, N.; VOLESKY, B. Biosorbents for recovery of metals from 

industrial solutions. Biotechnol Left., v.10, n 2, p.137 -142, 1988. 

46. LANGMUIR, I.; The adsorption of gases on p lane surfaces of glass, mica 

and platinum. J. Am. Chem. Soc .; v. 40, p. 1361-1403, 1918. 

DBD
PUC-Rio - Certificação Digital Nº 0312453/CB



 109 

47. LENNTECH, Agua residual & purificación del aire Holding B.V. site 

institucional disponível em http://www.lenntech.com/espanol/tabla-

peiodica.html acesso em 10/05/2004. 

48. LEUSCH, A.; VOLESKY, B., the influence of film diffusion on cadmium 

biosorption by marine biomass, Journal Biotechnology, v. 43, p. 1-10. 

1995. 

49. LEVENSPIEL, O.; Engenharia das Reações Químicas, Tradução 

Sérgio Funchs Calil e Pedro Mauricio Büchler, São Paulo, Editora Edgard 

Blücher, caps. 1-3, 1974. 

50. LOUKIDOU, M.; et al. Equilibrium and kinetic modeling of chromium(VI) 

biosorption by Aeromonas caviae, Colloids and Surfaces A, v.242, p. 

93-104, 2004. 

51. LOUKIDOU, M.; MATIS, K. A.; ZOUBOULIS, A. I. LIAKOPOULOU-

KYRIAKIDO, M.; Removal of As(V) from wastewaters by chemically 

modified fungal biomass, Water Research, v. 37, p. 4544-4552, 2003. 

52. MACEDO, M.; Gestão ambiental empresarial, Pos-graduação em 

gestão ambiental, PUC; p 2-10, 2000. 

53. MARTINEZ, J. M. M.; Adsorción física de gases y vapores por 

carbones, Ed.: Secretariado de Publicaciones de la Universidad de 

Alicante, 1990. 

54. MARTINEZ, J. M.; adsorción e intercambio Iónico en zeolitas, 

Universidad de Alicante , disponível em 

http://publicaciones.ua.es/?ExternalURL=http://publicaciones.ua.es/Depro

x/84-7908-722-6.asp  acesso em 13/11/2005. 

55. MARTINS, R.; PARDO, R. BOAVENTURA, R. Cadmium (II) and zinc (II) 

adsorption by the aquatic moss Fontinalis antipyretica: effect of 

temperature, pH and water hardness, Water Research, v. 38, p. 693-699, 

2004. 

56. MASTERTON, W.L.; SLOWINSKI, E.J.; STANITSKI, C.L.; Principios de 

Química , 6 a ed., Tradução Jossyl de Souza Peixoto, Editora Guanabara, 

, p. 396-620; 1985. 

57. MATIS, K. A.; ZOUBOULIS A. I.; LAZARIDIS N. K.;. HANCOCK I. C.; 

Sorptive flotation for metal ions recovery, International Journal of 

Mineral Processing, v.70, p. 99-108, 2003. 

58. MATTUSCHKA, B.; STRAUBE, G.; Biosorption of metals by a waste 

biomass, J. Chemical Technology Biotechnology. v. 58; p. 57–63 

1993. 

DBD
PUC-Rio - Certificação Digital Nº 0312453/CB



 110 

59. MC ENTEE, J.D.; MINNEY, S.F.; QUIRK, A.V.; Adsorption of cadmium by 

a cadmium-resistant organism isolated from sewage sludge, Progress in 

Biohydrometallurgy, 1983. 

60. MEDINA, B.B.; Aspectos cinéticos da remoção de cromo (III) por 

flotação de precipitados , Dissertação de Mestrado, DCMM, PUC-Rio, 

2003. 

61. MESQUITA, L.M.S.; Bioflotação de hematita e quartzo -um estudo de 

seletividade, Tese de doutorado, DCMM, PUC-Rio,2000. 

62. MESQUITA, L.M.S.; PINTO, G.A.S.; CUNHA, C.D.; LEITE, S.G.F.; 

Aplicação de microrganismo no tratamento de resíduos: a remoção de 

metais pesados de efluentes líquidos; Methodus, v. 5; p.131-145; 2001. 

63. MILIARUM site institucional, Contaminación por metales pesados, 

disponível em 

http://www.miliarium.com/Proyectos/Suelos/Manuales/Contmetalespesad

os.asp , acesso em 14/07/2004. 

64. MONTES, M.; et al.; Instruções para utilização do zeta master, 

CETEM 2001. 

65. MONTES, S.; MONTES, G.; Aspectos termodinámicos y cinéticos de la 

interacción cobre (II) -corteza de pino Radiata D. Dom em medio acuoso, 

Ciencia Abierta, disponível em 

http://cabierta.uchile.cl/revista/15/articulos/paper4/ acesso em 

01/07/2004. 

66. NUI, H.; VOLESKY. B.; Biosorption of anionic metal complexes, 

disponível em www.mcgill.ca/biosorption/biosorption.html. acesso em 

13/08/2004. 

67. OZDEMIR, G.; et al. Biosorption of chromium (VI), cadmium (II) and 

copper (II) by Pantotea sp. TEM18, Chemical Engineering Journal, v. 

12, p. 249-253, 2004. 

68. ÖZTÜRK, A. ARTAN, T.; AYAR, A.; Biosorption of nickel (II) and 

copper (II) ions from aqueous solution by Streptomyces coelicolor A3 (2), 

Colloids and Surfaces B: v. 34, p. 105-111, 2004. 

69. PAGNANELLI, F. et al.; Equilibrium biosorption studies in single and 

multi-metal systems, Process Biochemistry, v. 37, p. 115 -124, 2001. 

70. PARROTTA, J.; Palma de coco, Cocos nucifera , disponível em 

www.fs.fed.us/global/itf/cocosnucifera.pdf , acesso em 26/05/2004. 

71. RATTENER, H.; et al.; Impactos ambientais, CETEM, Rio, dezembro 

1993. 

DBD
PUC-Rio - Certificação Digital Nº 0312453/CB



 111 

72. ROSA, M. F. Et al.; Caracterização do pó de casca de coco verde usado 

como substrato agrícola, Comunicado Técnico N°54 , p. 1-6, 

2001.disponível em 

www.Cnpat.Embrapa.br/publica/pub/comtec/cot_54.pdf, acesso em 

5/06/2004. 

73. RUBIO, J. Et al.; Flotación como proceso de remoción de 

contaminantes, nuevas tecnicas y equipos, disponível em 

www.aguamarket.com/temas_interes/033.asp , acesso em 15/07/2004. 

74. RUBIO, J.; M. L. SOUZA AND R. W. SMITH; Overview of flotation as a 

wastewater treatment technique, Minerals Engineering , v. 15, p.139-

155, 2002. 

75. SCHNEIDER, I.; RUBIO, J.; SMITH, R.; Biosorption of metals onto plant 

biomass: exchange adsorption or surface precipitation?, International 

Journal of Mineral Processing, v. 62, p. 111 -120, 2001. 

76. SCORZELLI, I.B.; Remoção de cádmio e zinco de soluções muito 

diluídas por flotação  iônica, Tese de Doutorado DCMM, PUC-Rio, 

1999. 

77. SCOTT, J.A.; PALMER, S.J.; Cadmium bio-sorption by bacterial 

exopolysaccharide, Biotechnology; v.10; p. 21–24; 1988. 

78. SELATNIA, A.; BOUKAZOULA, A.; KECHID, N.; BAKHTI, M. Z.; 

CHERGUI, A.; KERCHICH, Y.;  Biosorption of lead (II) from aqueous 

solution by a bacterial dead Streptomyces rimosus biomass, Biochemical 

Engineering Journal, v.19, p. 127-135, 2004. 

79. SELATNNIA, A. Et al. Biosorption of Cd (II) from aqueous solutions by 

NaOH-treated bacterial dead Streptomyces rimosus biomass, 

Hydrometallurgy, v. 75, p. 11-24, 2004. 

80. SHENG, P.X., et al.; Sorption of lead, copper, cadmium, zinc, and nickel 

by marine algal biomass: characterization of biosorptive capacity and 

investigation of mechanisms, Journal of Colloid and Interface Science , 

v, 275, p. 131 -141, 2004. 

81. SHUDHA BAY, R. ABRAHAM, T.E.; studies on enhancement of Cr (VI) 

biosorption by chemically modified biomass of Rhizopus nigricans; Water 

Research; v. 36; p. 1224-1236; 2002. 

82. SOARES, R.A.R.; Adsorção em carbono ativado do ouro contido em 

lixivias de tiocinanato, dissertação de mestrado, DCMM, PUC-Rio 

1996. 

DBD
PUC-Rio - Certificação Digital Nº 0312453/CB



 112 

83. SOLOZHENKIN, P.M.; NEBERA, V.P.; MATIS, K. A.; ZOUBOULIS A. I.; 

Metal ion extraction by microorganism biomass and sorption flotation, 

Journal of Mining Science, v. 39, p. 78-89, 2003. 

84. TARLEY, C.R.; ARRUDA, M.A.; Biosorption of heavy metals using rice 

milling by-products. Characterization and application for removal of metals 

from aqueous effluents, Chemosphere, v. 54, p. 987 -995, 2004. 

85. TUBERT, I., TALANQUER, V. Sobre adsorción, Para saber, 

experimentar y simular, disponível em 

www.chem.arizona.edu/tpp/adsorcióneq.pdf , acesso em 22/06/2004. 

86. UCUM, H.; BAYHAM, Y.K.; KAYA, K.; CAKICI, A.; ALGUR, O.F. 

Biosorption of chromium (VI) from aqueous  solution by cone biomass of 

Pinus sylvestris; Bioresource Technology; v. 85; p.155; 2002. 

87. VEGLIO, F. BEOLCHINI, F.; Removal of metals by biosorption a review. 

Hydrometallurgy; v 44, p. 301, 1997. 

88. VEGLIO, F.; ESPOSITO, A.; REVERBERI, A.P. Standardization of heavy 

metal biosorption tests: equilibrium and modeling study, Process 

Biochemistry, v. 38, p. 953-961, 2003. 

89. VIEIRA, R.H.; VOLESKY, B.; Biosorption: a solution to pollution?, 

International Microbiology, v. 3, p. 17-24, 2000. 

90. VOLESKY, B. Advances in biosorption of metals: selection of biomass 

types, Microbiology Reviews, v. 14, p. 291-302, 1994. 

91. VOLESKY, B. Biosorption process simulation tools, Hydrometallurgy, v. 

71, p. 179-190, 2003. 

92. VOLESKY, B. Sorption and biosorption, BV-Sorbex, Inc., St.Lambert, 

Quebec, 326 p, 2004. 

93. VOLESKY, B.; Biosorption of heavy metals, CRC Press, Boca Raton, 

Florida, 396 p, 1990. 

94. VOLESKY, B.; Detoxification of metal-bearing effluents: biosorption for 

the next century, Hydrometallurgy, v. 59, p. 203-216, 2001. [35] 

95. VOLESKY, B.; Removal of heavy metals by biosorption, in: M.R. Ladisch, 

A. Bose Eds. , Harnessing Biotechnology for the 21st Century, American 

Chemical Society, Washington, DC, 1992. 

96. VULLO, D.L.; Microorganismos y metales pesados: una  interacción en 

beneficio del medio ambiente, Química Viva, v. 2, numero 3, 2003. 

97. WANADOO Site institucional, disponível em: 

http://html.rincondelvago.com/aguas-residuales_3.html acesso em 

25/11/2004. 

DBD
PUC-Rio - Certificação Digital Nº 0312453/CB



 113 

98. WANG, X.S.; QIN, Y.; Equilibrium sorption isotherms for Cu (II) on rice 

bran, Process Biochemistry, v. 40, p. 677-680, 2005. 

99. ZOUBOULIS, A. I.; MATIS, K. A.; LAZARIDIS, N. K.; GOLYSHIN, P. N.; 

The use of biosurfactants in flotation: application for the removal of metal 

ions, Minerals Engineering, v. 16, p. 1231-1236, 2003. 

100. ZOUBOULIS, A.I.; LOUKIDOU, M.X.; MATIS, K.A.; Biosorption of 

toxic metals from aqueous solutions by bacteria strains isolated from 

metal-polluted soils, Process Biochemistry, v. 39, p. 909 -916, 2004. 

 

DBD
PUC-Rio - Certificação Digital Nº 0312453/CB




