PUC-Rio - Certificacdo Digital N° 0124923/CA

8

REFERENCIAS BIBLIOGRAFICAS

Alexandrova, L.; Grigorov, L. 1996. Precipitate and Adsorbing Colloid
Flotation of Dissolved Copper, Lead and Zinc Ilons.
Internationd Journa of Minerd Processing, Vol. 48, pag.111-125.

Cabdlero, M.; Cda R. PerezBustamante, JA. 1990 Analytical
Applications of Some Flotation Techniques — A Review.
Taanta, Vol. 37, No. 1, pag. 275-300.

Charewicks, W. A.; Basak, S. 1982. A Kinetics Study of Precipitate
Flotation of Zinc (I1), Cobalt (I1) and Copper (I1) Hydroxides,
J. Chem. Tech. Biotechnol., Val. 32, pag 407-411.

CONAMA, SEMAM, IBAMA,. Resolucbes CONAMA 1984-1991,
Secretaria do Meio Ambiente da Presidéncia da Republica, 4ta Ed .
Bragilia- DF/92. pag 78-95, 1992.

Deng, H.; Hung, Z. 1989 lon Flotation Behaviour of Thirty-one Metal
lons in Mixed Hydrochloric/Nitric Acid Solutions Taanta, Vol
36, No 6, pag 633-637.

Doyle, F. M.; Duyvesteyn , S.; Sreenivasarao, K. 1995 The Use of lon
Flotation of Metal- Contaminated Waters and Process
Effluents, Proceedings of the XIX IMPC, S&% Francisco, Val. 4,
pag. 175-179.

Duncan, J. Introducdo a Quimica dos Coldides e de Superficies traducéo:
Juergen Heinrich Maar. S8o Paulo, Edgard Blicher, pag 102- 104,
1975.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

75

Duyvesteyn S.; Removal of Trace Metals lons from Dilute Solutions by
lon Flotation: Cadmium Dodecil Sulfate System. In: Scorzdli,
[.B. Remocéo de Cadmio e Zinco de Solugdes Muito Diluidas por
Flotacdo I6nica. Tese de Doutorado, DCMM, PUC-Rio, 1999.

Duyvesteyn, S.; 1993 Removal of Trace Metals lons from Dilute
Solutions by Ion Flotation: Cadmium- Dodecyl Sulfate and
Copper- Dodecyl Sulfate System, Magter Thesis, University of
Cdiforniaa Berkdey, USA, pag 49.

Engd, M. D.; Leahy, G. J; Moxon, N. T.; Nicol, S. K. 1991. Selectivelon
Flotation of Gold from Alkaline Cyanide Solutions. WORLD
GOLD’'91, Cains, April, 21-25, p4g. 121-131.

Evans, L. et d 1995 lon Flotation Using Carboxilate Soaps. Role of
Surfactant Structure and Adsorption Behaviour, Colloid and
Surface A: Physcochemicd and Engineering Aspects, Vol. 102,
pég 81-89.

Felcman, J; 1985. Elementos Quimicos Importantes para a Vida, |
Cromo, Rebizzi SA Gréfica e editora

Ferreira, A. 2002. O Impacto do Cromo nos Sistemas Bioldgicos.
QuimicaNova, Vol 25, No 4, pag 572-578.

Flipov, L. O.; Huoot, R, Joussemet, R. 1997 Physcochemical
Mechanisms and lon Flotation Possbilities Using Colums for
Cr % Recovery from Sulphuric Solutions. Internationa Journd
of Minerd Processing, Vol. 51, pag 229-239.

Hlippov, L. O.; Joussemet, R.; Houot, R.,, 2000 Bubble Spargers in
Column Flotation: Adaptation to Precipitate Flotation.
Minerds Engineering, Vol 13, No 1, pag 37-51.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

76

Fogler, H.S. 1986. Elements of Chemical Reaction Engineering. 2" ed.,
Prentice Hall PTR, caps 3 e 5.

Fontoura, D.; Magdhdes, C.; Duarte-Coelho, A. 2001. Flotacdo de
Precipitados. Influéncia do Tempo de Condicionamento na
Concentracdio Otima do Coletor Sulfato- Dodecil de Sodio. In:
VI Southen Hemisphere Meeting on Minerd Technology /
Brazilian Megting on Minerd Dressing and Extractive Metdlurgy,
Rio de Janeiro: Corba Editora Artes Gréficas, Vol 3, pag 168-172.

Fournier, L.; Meyer, R. 1975 Reduction of Hexavalente Chromium, U.S.
Patent No 3.896.2009.

Fuergenau, D.W. Froth Flotation. In: Zouboulis, A.l.; Matis, K.A. 1987 lon
Flotation in Environmental Technology. Pergamon Journds
Ltd., Chemosphere, Vol. 16, No. 2/3, pag. 623-631.

Grieves, R. B. 1990. Foam Fractionation and lon Flotation of Smple
and Complex Anions with Cationic Surfactant, Isael Journd
of Chemistry, Vol 30, pag 263-270.

Herndinz, F.; Calero, M.1996. Flotation Rate of Celestite and Calcite.
Chemica Engineering Science, Vol. 51, No. 1, p4g 191-125.

Herndinz, F.; Calero, M. 2001. Froth Flotation: Kinetic Models based on
Chemical Analogy. Chemicd Engineering Science, Vol. 40, p&g
269-275.

Hunter, R. Zeta Potential in Colloid Science-Principles and Applications,
Academic Press Oxford, Cap 6, pag 386, 1991.

Hunter, R.; Foundations of Colloid Science Oxford Science Publications,
Vol. |, pag 316-391, 1993.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

77

Johnston, J.; Dinardo, J. Econometrics Methods, Fourth Edition - The Mc
Graw Hill Companies, Inc, 1997.

Jurkiewicz, K. 1990 The Removal of Zinc from Solutions by Foam
Separation, Il. Precipitate Flotation of Zinc Hidroxide.
International Journal of Minerd Processing, Val. 29, pag. 1-15.

Kocaoba, S.; Goksdl, A. 2002. Removal and Recovery of Chromium and
Chromium Speciation with MINTEQAZ2. Tdanta No 57, pag
23-30.

Laskowski, J.S. 1993 Frothers and Flotation Froth. Minerd Processing
and Extractive Review, Vol 12, No. 1, p4g. 61-89.

Lee, J 1996 Quimica Inorganica ndo tdo Concisa, Universdade de
Tecnologia Loughborough, Trad 4* Edicdo por Maar, J. H. Ed.
Edgard Bliicher LTDA.

Levenspie, O. Engenharia das Reagdes Quimicas. Traducéo Sérgio Fuchs
Cdil e Pedro Mauricio Buchler, Sdo Paulo, Editora Edgard
BlUcher , caps. 1-3, 1974.

Lin, C. S,; Huang, S. D. 1994 Removal of Cu(ll) from Aqueous Solution
with Hight lonic Strength by Adsorbing Colloid Flotation
Enviromenta Science Technology, Vol 28, pag 474-478.

Luz, A;B. Sampaio, J Tratamento de Minérios, 3ra Edicdo Rio de
Janeiro:CETEM/MCT, cap 9/16. 2002.

Marshal, S. Pollutant Removal Handbook, Noyes Data Corporation, Park
Ridge, New Jersey, London, England, pag 116-135, 1973.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

78

Matis, K.A.; Mavros, P. 1991. Recovery of Metals by lon Flotation from
Dilute Aqueous Solutions. Separation and Purification Methods,
Voal. 20, No. 1, pag. 1-48.

Mclntyre, G.; Rodriguez, J.; Thackston, E.; Wilson, D., 1983 Inexpensive
Heavy Metal Removal by Foam Flotation. Journal WPCF, Vol
55, N0 9, pég 1144-1149.

Nerbitt, C.C.; Davis, T.E. 1994. Removal of Heavy Metals from
Metallurgical Effluents by the Simultaneous Precipitation and
Flotation of Metal Sulfides Using Column Célls. In: Extraction
and Processng for the Treatment and Minimization of Wagtes. The
Minerds, Metals and Materias Society, pag.331-342.

Nicol, SK.; Gdvin, K.P.; Engd, M.D.1992 lon Flotation — Potential
Applications to Mineral Processing. Minerds Engineering, Vol.
5., No. 10/12, pag. 1259-1275.

Paulino, C.V.H. Tendéncias de Hidrdlise dos Compostos de Cr(l11) com
Acidos Poliaminocarboxilicos, Dissartacdo de Mestrado, Dep.
Quimica, PUC-Rio 1993.

Finfold, T.A.; lon Hotaion, In: Lemlich R.1972. Adsorptive Bubble
Separation Techniques, Academic Press, pag 53-73.

Pinfold, T.A. Precipitate Flotation.1972 In: Lemlich; Adsortive Bubble
Separation Techniques. R. Editor, Academic Press — Johannesburg,
South Africa, pag 75-90.

Richard, F. C.; Bourg, A. C. 1991 Aqueous Geochemigtry of Chromium:
a Review. Wat. Res,, Vol 25, No 7, pag 807-816.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

79

Rubin, A.J;; Johnson, JD.; Lamb, JC. 1966. Comparison of Variablesin
lon and Precipitate Flotation. | & E C Process Design and
Development, Val. 5, No. 4, pag. 368-375.

Rubin, A. J; Johnson, JD. 1967 Effect of pH on lon and Precipitate
Flotation, Vol 39, No 3, pag 298-302.

Rubio, J; Souza, M.L.; Smith, RW. 2002. Overview of Flotation as a
Wastewater Treatment Technique. Minerds Enginesring, No
15, pag. 139-155.

Scorzdli, 1.B. Remocdo de Cadmio e Zinco de Solugdes Muito Diluidas
por Flotacdo Ib6nica. Tese de Doutorado, DCMM, PUC-Rio,
1999.

Scorzdli, 1. B.; Fragomeni, A. L.; Torem, M.L.1999. Removal of
Cadmium from a Liquid Effluent by lon Flotation. Min. Eng.,
Vol 12, No 8, pag 905-917.

Stoica, L.; Dinculescu, M. Plapcianu, C. 1998 Mn (I1) Recovery from
Aqueous Systems by Flotation Wat. Res, Vol 32, Nol10, pag 3021-
3030.

Stumm, W.; Morgan, J; Aquatic Chemistry - Chemical Equilibria and
Rates in Natural Waters, A Wiley — Interscience Publication,
New Y ork., pag 365-366, 1996.

Terada, K. 1994 Separation and Preconcentration of Trace Elements,
Determ. Trace. Elem. P4g 109-144.

Torem, M. L.; Pacheco, A. C. C. 2002a. Influence of lonic Strength on the
Removal of As®* by Adsorbing Colloid Flotation. Separation
Science and Technology, Vol 37, No 15, pag 3599-3610.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

80

Torem, M. L.; Cunha, F. O.; Casgueira, R.G. 2002b. Remocéo de Metais
Toxicos e Pesados por Eletroflotacdo. Saneamento  Ambientd,
No 85, pag 46- 51.

Torem, M. L.; Braga, N. C. A..S; Macedo, G. V. 2001a. Removal of
Chromium Species from Liquid Effluents by Flotation — Part I-
Cr® In: VI Southern Hemisphere Meeting on Minerd Technology
| Brazlian Medging on Mingd Dressng and Extractive
Metdlurgy, Rio de Janeiro; Corba Editora Artes Gréficas, Vol 2,
pég 621-625.

Torem, M. L.; Braga, N. C. A..S; Macedo, G. V. 2001b. Removal of
Chromium Species from Liquid Effluents by Flotation — Part
lI- Cr** In: VI Southern Hemisphere Meeting on Minerd
Technology / Brazilian Meding on Mingd Dressing and
Extractive Metdlurgy, Rio de Janero. Corbd Editora Artes
Gréficas, Vol 2, pag 643-647.

Venbakm, C.; Gopdratnam, C. Bennett, G. F.; Peters, R. 1992 Effect of
Collector Dosage om Metal Removal by Precipitate/flotation.
Journal of Enviromental Engineering, Vol 118, No 6, pag 923.

Visvanathan, C; Bem A., R; Vigneswaram, S, 1989, Application of Cross-
Flow Electro-Microfiltration in Chromium  Wastewater
Treatment. Elsevier Science Publishers BV, Amgerdam-Printed
in The Netherlands, Desdination, Vol 71, pag 265-276.

Yekeler, M.; Sonmez, |. 1997. Effect of the Hydrofobic Fraction and
Particle Size in the Coallectorless Column Flotation Kinetics.
Colloids and Surfaces. A: Physchemica and Engineering Aspects.
No 121, pag 9-13.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

81

Wang, W-K; Huang, S-D, 1989 Adsorbing Colloid Flotation of Zn (I1)
with Fe(OH); and Polyetectrolytes. Separation Science and
Technology, Vol 24, No 24, pag 1179.

Watson, M. 1973 Pallution Control in Metal Finishing, Noyes Data
Corporation, Park Ridge, New Jersey, London, England, pag 90-
139.

Zabel, T.H.F.1992 Flotation in Water Treatment. In: Mavros, P.; Mdtis,
K. A. Innovation in Fotation Technology. , pag. 431-454.

Zhendong, L.; Fiona, M; Doyle, 2001 A Thermodynamic Approach to
lon Flotation. 1. Kinetics of Cupric lon Flotation with
alkylsulfates. Colloids and Surfaces A: Physcochemicad and
Engineering Aspects, Vol 178, pag 79-92.

Zouboulis, A.l.; Mats, K.A.1987 lon Flotation in Environmental
Technology. Pergamon Journds Ltd., Chemosphere, Vol. 6 , No.
2/3, pag. 623-631.

Zouboulis, A.l.; Matis, K.A.; Stdidis, G. A. 1990 Parameters Influencing
Flotation in Removal of Metal lons. Internationd Journa of
Environmental Studies, Vol. 35, pag. 183-196.

Zouboulis, A.l.; Goetz, L. 1991. lon Flotation as a Tool for Speciation
Studies Selective Separation in the System Cr*/Cr®*
Toxicologicd and Environmenta Chemistry, pag.539-547.

Zouboulis, A.; Matis, K. Stdadis, G. 1992 Flotation Techniques in Waste
Water treatment, In: Mavros, P. and Matis, K. Imovaion in
Flotation Technology, pag 475-497.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

82

Zouboulis, A. 1.; Kydros, K. 1995 Removal of Hexavalent Chromium
Anions from Solutions by Pyrite Fines Wat. Res, Vol 29, No 7,
pag 1755-1760.

Zouboulis, A.l; Matis, K.A. 1997 Removal of Metal lons from Dilute
Solutions by Sorptive Flotation. Criticd Reviews in
Enviromental Science and Technology, Vol 27, No 3, pag 195.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

9

BIBLIOGRAFIA

Basak, S.; Charewicz, W.A.1986. Flotation of Metal Hydroxide
Precipitates. 1l. Flotation of Zinc and Cobalt Hydroxides
Journad of Chemica Technology and Biotechnology, Vol. 36, pag.
557-561.

Braga, N.C.S. Remocdo de Cr®* por Flotacgdo de Precipitados.
Dissertacdo de Mestrado, DCMM, PUC-Rio, 2002.

Butler, JN. lonic Equilibrium — A Mathematical Approach. Addisber,
Werley Publishing Co. Inc., pag. 547, 1964.

Chakir, A.; Bessere, J. Kacemi, K 2002 A Comparative Study of the
Removal of Trivalent Chromium from Aqueous Solutions by
Bentonite and Expanded Perlite Journd of Hazardous Materids,
Vol 95, pag 29-46.

Duyvesteyn, S.; Doyle, F. 1994 The Effect of Frothers and lonic Strength
on Metal lon Removal Using lon Flotation, In: Extraction and
Processing for the Treatment and Minimization of Wastes, pag 85
97.

Everett, D.H. Basic Principles of Colloid Science. Royd Society of
Chemistry, London, pég. 243, 1989.

Fonseca A., M.; Boaventura, R., 1997. Chromium Precipitation from
Tanning Spent Liquors using Industrial Alkaline Residues: A
Comparative Study. Waste Management, Vol 17, No 4, pag 201-
209.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

84

Huang, S. D.; Wilson, D. J. 1984 Hexavalent Chromium Removal in a
Foam Flotation Pilot Plant Separation Science and Technology,
Vol 19, No 8/9, pag 603-611.

Huang, J. Liu, JC. 1999 Precipitate Flotation of Fluoride- Containing
Wastewater from a Semiconductor Manufacturer. Wat. Res,
Vol 33, No 16, pag 3403-3412.

Jurkiewicz, K. 1985a Studies on the Separation of Cadmium from
Solutions by Foam Separation 111 Foam Separation of Complex
Cadmium Anions, Sep. Sci. Technol, Vol 20, No 2/3, p&g 179-
192.

Jurkiewicz, K. 1985b The Influence of Electrolyte on Precipitate
Flotation of Cobalt Hydroxide. Internationa Journd of Minerd
Processing, No 17, pag 67-81.

Jurkiewcz, K, 1990 Gas Bubble Hydration and Water Removal in Foam
Fractionation of Some Metals, Journad of Colloid and Interface
Science, Vol 139, Nol, p4g 117-127.

Kotés, J.; Stasicka, Z., 2000. Chromium Occurrence in the Enviroment
and Methods of its Speciation. Enviromenta Pollution, Vol 107,
pag 263-283.

Lazaridis, N. K. ; Matis, K.A.; Webb, M. 2001. Flotation of M etal-loaded
Clay Anion Exchangers. Part |I: The Case of Chromates.
Chemosphere, Vol 42, pag 373-378.

Lea, J. Surface Chemistry of Froth Flotation, Plenum Press, New York.,
pag 758, 1982.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

85

Lin, J; Huang, S. D., 1990. Floc Foam Flotation of Chromium (VI) with
Polyelectrolytes. Separation Science and Technology, Vol 24, No
15, pag 1377-1391.

Macedo, G.V. Remocdo de Cr®* e Cr® por Flotacdo I6nica e de
Precipitados. Dissertacdo de Mestrado, DCMM, PUC-Rio, 1999.

Magterton, W.L.; Sowinski, E.J.; Stanitski, C.L. Principios c¢ Quimica. 62
ed.,Tradugdo Jossyl de Souza Peixot, Editora Guanabara, 1985,
pag. 396, 620.

Matis, K. A; Zouboulis, A. |. 1995. An Overview of the Process. Flotation
Science and Engineering Editora Marcel Dekker pag 1-44.

Matis, K.A.; Zouboulis, A.l. 2001. Flotation Techniques in Water
Technology for Metals Recovery: The Impact of Speciation.
Separation Science and Technology, Vol. 16., No. 36, pag. 3777-
3800.

Moore, JW.; Ramamoorthy, S. Heavy Metal in Natural Waters — Applied
Monitoring and Impact Assessment. Springer — Verlag, pag.. 58-
77,1984,

Oliveira, J. F.; Saraiva, S. M.; Pimenta, J. S.2001. Technical Note Kinetics
of Pyrochlore Flotation from Araxa Mineral Deposits. Minerds
Engineering, Vol 14, No 1, pag 99-105.

Pacheco, A.C.C. Remocdo de As™ de Solugdes Muito Diluidas por
Flotacdo de Coldides. Dissertacdo de Mestrado, DCMM, PUC-Rio,
2000.

Polat, M.; Chander, S. 2000. First-order Flotation Kinetics Modds and
Methods for Esimation of the true Distribution of Flotation
Rate Congtants. Int. J. Miner. Process, No 58, pag 145-166.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

86

Potencid Zetaa Un Curso Completo en 5 Minutos. Disponivel em:
http://Amww.zeta- meter.com/redchile.pdf.

Pourbair, M. et dlii, Atlas D’Equilibris Electrochiniques a 25°C, Paris,
Gauthier — Villars & Cie, Section 10.1, 1963.

Rels, M. X.; 2001LTratamento de Efluentes Contendo Cromo.
Dissertacdo de Mestrado, DCMM, PUC-Rio.

Robinson W. Undergraduate Instrumental Analyss. Marcel Dekker, Inc.
1982.

Rubio, J; Tessee, F. 1997. Removal of Heavy Metal 1ons by Adsorptive
Particulate Flotation. Mineras Engineering, Vol. 10. No 7, pag.
671-679.

Rubio, J. 1998 Enviromental Applications of the Flotation Process, In:
Effluent Trestment in the Minig Industry, Edited by Cadro, S;
Vergara, F. and Sanchez, M. University of Concepcion, Chile, Vol
1, pag 335-365.

Sang-June, C; Son, K. 1988 Removal of Cu(ll) from Aqueous Solutions
by the foam Separation Techniques of Precipitate and Adsorbing
Colloid Flotation. Separation Science and Technology, Vol 23, No
4/5, pég 363-374.

Slva, M. Tratamento de Efluentes Industriais Contendo Metais Pesados
Através do Méodo de Flotacdo de Precipitados, Dissertacéo de
Mestrado, UFMG, pég 302, 1991.

Sreenivasarao, K.; Fiona, D. 1997. Solubility Products of Salts of Select
Metal lons and Anionic C;» Surfactans. Separation and
Purification Technology. No 12, pag 157-164.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-Rio - Certificacdo Digital N° 0124923/CA

87

Stdadis, G. A; Matis, K. A. ; Zouboulis, A. |, 1986. Flotation Techniques
for the Separation of Trace Pollutants. Chimika Chronika, New
Series, Vol 15, pag 133-146.

Szatkowski, M. 1987. Some Comments on Flotation Kinetics. Chemica
Engineering Science, Vol 42, No 10, pag 2475-2478.

Vogd, A. Quimica Analitica Cuantitativa Teoria y Préctica, Ed.
Kapelusz Moreno 372- Buenos Aires, 1960.

Young-Sang, K; Seak-Joon, P.; 1993 Preconcentration and
Determination of Trace Hexavalent Chromium [Cr(VI)] in
Water Samples by Precipitate Flotation. Bull Korean Chem.
Soc., Vol 14, No 3, pag 330-335.


DBD
PUC-Rio - Certificação Digital Nº 0124923/CA


PUC-RIo - Certificagdo Digital N° 0124923/CA

10
ANEXOS

10.1.
Aparelho Zeta Master- Malvern Instruments, equipado com um
microprocessador empregado para a Medi¢cdo do Potencial Zeta
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10.2.

Curva de Calibracdo do Rotametro

Altura Rotametro (cm)

y = 0.7308x + 0.469
R?=0.9815

4 6

Vazdo de Ar (mL.s™)

8

10

89
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10.3.

Linha de Montagem da Coluna de Flotacéo

! coleta de
| espuma

eletrodo
de pH

90
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10.4.

Relacéo entre aremocao de cromo (Ill) e a concentracao de coletor

Tempo (min) | 0,5x10™M 1x10™M 1,5x10™M

0 0.00 0.00 0.00

5 62.36 85.87 40.01
10 85.92 91.56 79.97
15 92.23 9251 91.45
20 94.32 92.89 94.47
30 95.62 93.75 95.75
50 95.57 96.20 96.07

10.5.

Relacao entre aremocao de cromo (lll) e avazéo de ar

Tempo (min) | 1,41 mL.s" 2,10 mL.s" 3,46 mL.s"

0 0.00 0.00 0.00

5 86.73 85.87 83.03
10 91.50 91.56 92.11
15 92.01 9251 94.22
20 93.11 92.89 94.97
30 93.11 93.75 95.62
50 94.22 96.20 95.35

10.6.

Relacdo entre a remocdo de cromo (lll) e a concentracdao de

espumante

Tempo (min) Sem 0.10% 0.20% 0.50%

0 0.00 0.00 0.00 0.00
5 35.09 85.87 76.78 54.30
10 62.63 91.56 79.56 66.63
15 75.19 92.51 83.62 82.20
20 77.58 92.89 86.24 87.00
30 79.21 93.75 88.14 79.85
50 81.21 96.20 86.39 93.86
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10.7.

92

Variacdo do Potencial zeta do hidréxido de cromo em funcéo do pH
na presencade KCI

pH

Potencial Zeta (mV)

kCl 10°M

kCl 10°M

kCl 10™M

6.4

25.1

7.13

27.4

8.11

18.9

8.22

14.9

8.8

-10.3

9.02

-15.6

10.02

-33.6

11.02

-33.1

6.01

30.7

7.02

24.2

8.12

19.3

8.74

-13.5

9.05

-25.9

10.02

-33.7

11.02

-35.7

6.39

30.3

27.3

8.25

14.5

8.94

-19.9

10.05

-34.2

11.04

-37.1
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10.8.
Efeito da
cromo

adicdo de coletor (DSS) no potencial zeta do hidroxido de

pH

Potencial Zeta (mV)

10° M
DSS

10° M
DSS

10° M
DSS

[(o}} foo R BN} No)]

10

11

»

22.2

~

0.5

oo

-13

-32.6

10

-40.9

11

-43.8

2.8

~

-2.95

oo

-14.3

-31.7

10

-41.3

11

-41.4

~

(o]

-26.9

10

-35.9

11

-38.1
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10.9.

Efeito da adicdo de ions cromo (lll) no potencial zeta do Cr(OH)3

pH

Potencial Zeta (mV)

10 "M Cr™" 10 "M Cr™"

10 "M Cr™"

©| o | &

10

11

10

11

26.7

18.7

15.9

-23.9

10

-38.1

11

-39.7

31.2

29.3

23.8

1.6

10

-27.3

11

-37.7)

94
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