
7.  

Referências bibliográficas 

 

AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY (ATSDR), 

Toxicological prolife for antimony. TP-91/02, Public health service, U.S. 

department of health and human services, 1992. 

 

ANDREAE M., ADMODE F., FOSTER P.,  V’ANT L., Determination of 

antimony (III), antimony (V), and methylantimony species in natural waters 

by atomic absorption spectrometry with hydride generation. Anal Chem., v. 53, 

p. 1766-1771, 1981. 

 

ANUP J., BORA, SWEETY, GOGOI, GAUTAM, RARUAH, ROBIN, Utilization 

of Co-existing Iron in Arsenic Removal from Groundwater by Oxidation-

coagulation at Optimized pH, Environ. Chem. Eng, v. 16, p. 1-34, 2016. 

 

ATSDR Agency for Toxic Substances and Disease Registry. 2007. Toxicological 

profile for arsenic. Draft for Public Comment. Atlanta: US  Department of Health 

and Human Services. Available at URL:  

http://www.atsdr.cdc.gov/es/csem/arsenic/docs/Arsenic_CSEM_Spanish.pdf 

 

BARCELOUX D., Selenium. J Toxicol Clin Toxicol v. 37, p. 145-172, 1999. 

 

BASKAN M., PALA A., A statistical experiment design approach for arsenic 

removal by coagulation process using aluminum sulfate, Desalin., v.  254, p. 

42–48, 2010. 

 

BELZILE N., CHEN Y., WANG Z.,  Oxidation of antimony III/ by amorphous 

iron and manganese oxyhydroxides, Chem. Geology, v. 174, p. 379-387, 2001. 

 

BODEK, W.J. LYMAN, W.F. REEHL, D.H. ROSENBLATT, Properties, 

Processes and Estimation Methods, Environ Inorg Chem., USA, 1998. 

 

BHOWMICK S., S. CHAKRABORTY, P. MONDAL, W. VAN RENTERGHEM, 

S. BERGHE, G. ROMAN-ROSS, D. CHATTERJEE, M. IGLESIAS, 

Montmorillonite-supported nanoscale zero-valent iron for removal of arsenic 

from aqueous solution: Kinetics and mechanism, Chem Eng, v. 243, p. 14-23, 

2014. 

 

BRIEGER, H., SEMISCH, C.W. III, STASNY, J. AND PIATNEK, D.A. 

Industrial antimony poisoning. Ind. Med. Surg., v. 23, p. 521-523, 1954.  

 

http://www.atsdr.cdc.gov/es/csem/arsenic/docs/Arsenic_CSEM_Spanish.pdf
DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



154 
 

BROOKINS D., Stability of stibnite, metastibnite and some probable dissolved 

antimony species at 298.15K and 1 atm. Econ. Geol., v.67, p. 369-372, 1972. 

 

BHOWMICK S., S. CHAKRABORTY, P. MONDAL, W. RENTERGHEM, S. 

BERGHE, G. ROMAN-ROSS, D. CHATTERJEE, M. IGLESIAS, 

Montmorillonite-supported nanoscale zero-valent iron for removal of arsenic 

from aqueous solution: Kinetics and mechanism, Chem Eng, v. 243, p. 14–23, 

2014. 

 

BULUT G., U. YENIAL, EMIROGLU E., A. SIRKECI, Arsenic removal from 

aqueous solution using pyrite, Clean Prod, p. 1-7, 2013. 

 

CARVALHO K. M. et al., Remediation of selenium contamination by plants 

and microbes: an annotated bibliography.  

(www.cas.usf.edu/chemistry/info_research_resources/ies/biorem_silenium.htm;sit

e acessado em 10/04/2014), 2004. 

 

CASTRO M., Removal of arsenic from drinking water and soil bioremediation,  

International Congress, Mexico City, Natural Arsenic in Groundwaters of Latin 

America, 2006. 

 

CEC (Council of the European Communities), Council Directive Relating to the 

Quality of Water Intended for Human Consumption. 80/778/EEC, 1980. 

 

CHAMMUI Y., P. SOOKSAMITI, W. NAKSATA, S. THIANSEM, O. 

ARQUEROPANYO, Removal of arsenic from aqueous solution by adsorption 

on Leonardite, Chem Eng., V. 240, P. 202-210, 2014. 

 

CHANGUL C., C. SUTTHIRAT, G. PADMANAHBAN, C. TONGCUMPOU, 

Chemical characteristics and acid drainage assessment of mine tailings from 

Akara Gold mine in Thailand, Environ. Earth Sci. 60 (2010) 1583–1595. 

 

CHENG Z., FU F., DIONYSIOU D., TANG B., Adsorption, oxidation, and 

reduction behavior of arsenic in the removal of aqueous As(III) by mesoporous 

Fe/Al bimetallic particles, Water Res., v. 96, p. 22-31, 2016. 

 

CHELLAN S. e CLIFFORD D., Physical-chemical treatment of groundwater 

contaminated by leachate from surface disposal of uranium tailings. Environ 

Eng., v. 128, p. 942-952, 2002.  

 

CUI J., YAGUANG D., HONGXIA X., QIUSHI Y., DONGYUN D.,  A new 

process of continuous three-stage co-precipitation of arsenic with ferrous iron 

and lime, Hydrom., V. 146, P. 169-174, 2014. 

 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



155 
 

DAENZER R., XU L., DOERFELT C., JIA Y., DEMOPOULOS G., Precipitation 

behaviour of As(V) during neutralization of acidic Fe(II)−As(V) solutions in 

batch and continuous modes, Hydrom., v. 146, p. 40–47, 2014. 

 

DAHLGREN, E., TWIDWELL L. G., MCGRATH S., “Removal of Selenium 

from mine and waste waters”, Proceedings 1st International Conference 

Advances in Mineral Resources Management and Environmental Geotechnology, 

MJMP&EP, Chania, Crete, Greece, Helio topos Conferences, Athens, Greece 

(ISBN:960-88153-0-4), p. 536-42, 2004. 

 
DE BRÄTTER NEGRETTI, V.; BRÄTTER, P.; REINICKE, A.; SCHULZE, G.; 

ALVAREZ, W.L.; ALVAREZ, N., Anal Atom Spect, v. 10, p.487 – 491, 1995.  

 

DE BOEK M., KIRSCH-VOLDERS M., LISON D., Cobalt and antimony: 

genotoxicity and carcinogenicity, Mutat Res., v. 14;548(1-2):127-8, 2004. 

 

DE KLERK R., Y. JIA, R. DAENZER, M. GOMEZ, G. DEMOPOULOS, 

Continuous circuit coprecipitation of arsenic(V) with ferric iron by lime 

neutralization: Process parameter effects on arsenic removal and precipitate 

quality, Hydrom., v. 111-112, p. 65–72, 2012. 

 

DE LIMA A., et al., Processos biológicos de remoção de selênio de efluentes, 

CETEM, v. 42, p. 7-46, 2007. 

 

DODBIBA GJERGJ, TEIJI NUKAYA, YOUSUKE KAMIOKA, YUJI 

TANIMURA, TOYOHISA FUJITA, Removal of arsenic from wastewater using 

iron compound: Comparing two different types of adsorbents in the context of 

LCA, Resources, Conserv and Recyc., v. 53, p. 688-697, 2009. 

 

DODD, M., GRUNDY, S.L., REIMER, K.J., CULLEN, W.R., Methylated 

antimony (V) compounds: synthesis, hydride generation properties and 

implications for aquatic speciation. App Org Chem., v 6, p. 207–211, 1992. 

 

DONG H., CHEN Y., SHENG G., LI J., CAO J., LI Z., LI Y., The roles of a 

pillared bentonite on enhancing Se(VI) removal by ZVI and the influence of 

co-existing solutes in groundwater. Hazar Mater., v. 304, p. 306–312, 2016. 

 

DORJEE P., AMARASIRIWARDENA D., XING B., Antimony adsorption by 

zero-valent iron nanoparticles (nZVI): Ion chromatography–inductively 

coupled plasma mass spectrometry (IC–ICP-MS) study, Microchem., v. 116, p. 

15–23, 2014. 

 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



156 
 

DU X., QU F., LIANG H., LI K., YU H., BAI L., LI G., Removal of antimony 

(III) from polluted surface water using a hybrid coagulation–flocculation–

ultrafiltration (CF–UF) process, Chem Eng., v. 254, p. 293–301, 2014. 

 

EL-SHAHAWI M., HAMZA A.,  AL-SIBAAI A.,  AL-SAIDI H., Fast and 

selective removal of trace concentrations of bismuth (III) from water onto 

procaine hydrochloride loaded polyurethane foams sorbent: Kinetics and 

thermodynamics of bismuth (III) study, Chem Eng., v 173, p. 29-35, 2011. 

 

EL-SHAFEY E., Sorption of Cd(II) and Se(IV) from aqueous solution using 

modified rice husk, J. Hazard. Mater., v. 147 (1–2), p. 546–555, 2007. 

 

ELZINGA, E.J., TANG, Y., MCDONALD, J., DESISTO, S., REEDER, R.J., 

Macroscopic and spectroscopic characterization of selenate, selenite, and 

chromate adsorption at the solid-water interface of gamma-Al2O3. J. Colloid 

Interf. Sci., v. 340 (2), p. 153-159, 2009. 

 

ENVIRONMENTAL PROTECTION AGENCY, EPA/600/7-79/129, Antimony 

removal technology for mining industry wastewater, document report, 

publicado o 05/21/2002, revisado o 04/16/2004. 

 

FAN C., TSENG S., LI K., HOU C., Electro-removal of arsenic(III) and 

arsenic(V) from aqueous solutions by capacitive deionization, Hazar Mater, v. 

312, p. 208–215, 2016. 

 

FARIA J., SHASHI B., LALVANI P., Selenium removal from agricultural 

drainage water: lab scale studies, Departament of water resources, agreement 

number 4600001985, 2004. 

 

FRANKENBERGER et al., Advanced treatment technologies in the 

remediation of seleniferous drainage waters and sediments, Earth Science 

Reviews., v. 18, p. 19-41, 2004. 

 

FILELLA M., BELZILE, Y.W., Antimony in the environment: a review focused 

on natural waters I: Occurrence, Earth Science Reviews, v. 57, p. 125–176, 2002. 

 

FILELLA M., BELZILE, Y.W., Antimony in the environment: a review focused 

on natural waters II. Relevant solution chemistry, Earth Sci Rev.,  v.59, p 265–

285, 2002a. 

 

FLORES O., NAVA J., CARREÑO G., ELORZA E., MARTINEZ F., Arsenic 

removal from groundwater by electrocoagulation in a pre-pilot-scale 

continuous filter press reactor, Chem Eng., v. 97, p. 1–6, 2013. 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



157 
 

 

GEBEL T., Arsenic and antimony: comparative approach on mechanistic 

toxicology. Chem bio inter., v. 107, p. 131-144, 1997. 

 

GEOFFROY N., DEMOPOULOS G.P., The elimination of selenium(IV) from 

aqueous solution by precipitation with sodium sulfide, Hazard Mater, v. 185, p. 

148-154, 2011. 

 

GEOFFROY N., DEMOPOULOS G.P., Reductive Precipitation of Elemental 

Selenium from Selenious Acidic Solutions Using Sodium Dithionite, Eng Chem 

Res., v. 48 (23), p. 10240-10246, 2009. 

 

GEOFFROY N., DEMOPOULOS G.P., The elimination of selenium(IV) from 

aqueous solution by precipitation with sodium sulfide, Hazard Mater., v. 185, p. 

148–154, 2011. 

 

GILL C., Non-ferrous extractive metallurgy, Krieger pub Co, p. 346. March 

1988. 

 

GLOCHEUX Y., ALBADARIN A., MANGWANDI C., STEWART E., 

Production of porous aluminium and iron sulphated oxyhydroxides using 

industrial grade coagulants for optimised arsenic removal from groundwater, 

Ind and Eng Chem., v. 25, p. 56–66, 2015. 

 

GOLDER ASSOCIATES Inc., Literature Review of Treatment Technologies to 

Remove Selenium from Mining Influenced Water; Technical Bulletin No. 08-

1421-0034 Rev. 2; Tech Coal Limited, Office: Lakewood, CO, 2009. 

 

GODFREY, S.M., MCAULIFFE, C.A., MACKIE, A.G., PRITCHARD, R.G., 

Coordination chemistry and solution chemistry. In: Norman, N.C. (Ed.), 

Chemistry of Arsenic, Antimony and Bismuth. Chapman and Hall, London. 

Chapter 4. 1998. 

 

GREENWOOD N.N., A. EARNSHAW, Chemistry of Elements, Pergamon Press, 

Oxford, 1984 (Chapter 13). 

 

GUO X., WU Z., HE M., Removal of antimony(V) and antimony(III) from 

drinking water by coagulation–flocculation–sedimentation (CFS), Water Res., 

v. 43, p.  4327 – 4335, 2009. 

 

 

GUO X., WU Z., HE M., MENG X., JIN X., Adsorption of antimony onto iron 

oxyhydroxides: Adsorptionbehavior and surface structure, Hazar Mater., v. 

276, p. 339–345, 2014. 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



158 
 

 

GURNANI N., SHARMA A., TULUKDER G., Effects of antimony on cellular 

systems in animals: a review. Nucleus, v. 37, p. 71–96, 1994. 

 

GHURYE, G., CLIFFORD, D., Laboratory Study on the Oxidation of Arsenic 

III to Arsenic V. USEPA, Cincinnati, 2001. 

 

HANSEN D. et al., Selenium removal by constructed “wetland”: role of 

biological volatilization. Environ. Sci. Technol., v. 32(5), p. 591-597, 1998. 

 

HARRIS B., The removal and stabilization of As from aqueous process 

solutions: Past, present, future, Minor Elements 2000, Processing and Env. 

Aspects of As, Sb, Se, Te, and Bi, ed., C. Young, (Littleton, CO: Society of Mining, 

Metallurgy, and Exploration, Inc., SME), p. 3-21, 2000. 

 

HARRIS B., The removal of arsenic from process solutions: theory and 

industrial practice, Hydrom., v. 2, p. 1889-1902, 2003. 

 

HE, M., YANG, J., Effects of different forms of antimony on rice during the 

period of germination and growth and antimony concentration in rice tissue. 

The Science of the Total Environment, v. 243, p. 149–155, 1999. 

 

HEIDARI, M., MOATTAR, F., NASERI, S., SAMADI, M. T. AND 

KHORASANI, N., Evaluation of Aluminum-Coated Pumice as a Potential 

Arsenic(V) Adsorbent from Water Resources, Int. J. Environ. Res., v. 5(2, p. 

447-456,  2011. 

 

HSDB, Hazardous Substances Database. Micromedex. Vol 29, 1996-1997. 

http://toxnet.nlm.nih.gov/cgi-bin/sis/search (acessado em 16/04/2014) 

 

HU C., CHEN Q., CHEN G., LIU H., QU J., Removal of Se(IV) and Se(VI) from 

drinking water by coagulation, Separ and Purif Techn., v. 142, p. 65–70, 2015. 

 

IBERHAN L., M. WIS´NIEWSKI, Extraction of arsenic(III) and arsenic(V) 

with Cyanex 925, Cyanex 301 and their mixtures, Hydrom., v. 63, p. 23-30, 

2002. 

 

JANKONG P., P. VISOOTTIVISETH, S. KHOKIATTIWONG, Enhanced 

phytoremediation of arsenic contaminated land, Chemosp., v. 68, p. 1906–1912, 

2007. 

 

http://toxnet.nlm.nih.gov/cgi-bin/sis/search
DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



159 
 

JEGADEESAN, G., MONDAL, K., LALVANI, S.B., Comparative study of 

selenite adsorption on carbon based adsorbents and activated alumina. 

Environ. Technol., v. 24 (8), p. 1049-1059, 2003. 

 

JIA Y., GEORGE P. DEMOPOULOS, Coprecipitation of arsenate with iron(III) 

in aqueous sulfate media: Effect of time, lime as base and co-ions on arsenic 

retention,  Water res., v. 42, p. 661 – 668, 2008. 

 

JOHNSON M., LORENZ B., Antimony remediation using ferrate (VI), Sep. Sci.  

Technol., v. 50, p. 1611–1615, 2015. 

 

JOHNSON C., MOENCH H., WERSIN P., KUGLER P., WENGER C., Solubility 

of antimony and other elements in samples taken from shooting ranges. 

Environ. Qual., v. 34, p. 248-254, 2005. 

 

JONES, R.D., Survey of antimony workers: mortality 1961-1992. Occupation. 

Environ. Med. v. 51, p. 772-776, 1994. 

 

KALDERIS D., TSOLAKI E., ANTONIOU C., DIAMADOPOULOS E., 

Characterization and treatment of wastewater produced during the hydro-

metallurgical extraction of germanium from fly ash, Desalin., v.  230, p. 162–

174, 2008. 

 

KAMEDA T., SUZUKI Y., YOSHIOKA T., Removal of arsenic from an 

aqueous solution by coprecipitation with manganese oxide, Environ Chem Eng., 

v. 2, p. 2045–2049, 2014. 

 

KASHIWA M., S. NISHIMOTO, K. TAKAHASHI, M. IKE, M. FUJITA, Factors 

affecting soluble selenium removal by a selenate reducing bacterium Bacillus 

sp. SF-1, J. Biosci. Bioeng., v. 89 (6), p. 528–533, 2000. 

 

KAMEDA T., SUZUKI Y., YOSHIOKA T., Removal of arsenic from an 

aqueous solution by coprecipitation with manganese oxide, Environ Chem Eng., 

v. 2, p. 2045–2049, 2014. 

 

KANG M., KAMEI T., MAGARA Y., Comparing polyaluminum chloride and 

ferric chloride for antimony removal, Water Res., v. 37, p. 4171–4179, 2013. 

 

KLAASEN, C. D., Casarett and Doull’s Toxicology—The Basic Science of  

Poisons. McGraw-Hill: New York, 2001.  

 

KLANING, U.K., Selenium (V). A plus radiolysis study. J. Phys. Chem., v. 90, 

p. 5460–5464, 1986. 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



160 
 

 

KHOE, G. H., EMMETT, M. T., ZAW. M. AND PRASAD, P., Removal of 

Arsenic Using Advanced Oxidation Processes. In: Minor Metals 2000. Ed. C. A. 

Young. SME, Littleton CO. p. 31-38, 2000. 

 

KHOE, G.H., HUANG, J.C.Y. AND ROBINS R.G. Precipitation Chemistry of 

the Aqueous Ferrous Arsenate System. In: EPD Congress '91. Ed. D. R. Faskell. 

TMS, Warrendale PA, p 103-105, 1991. 

 

KOBYA M., DEMIRBAS E., ULU F., Evaluation of operating parameters with 

respect to charge loading on the removal efficiency of arsenic from potable 

water by electrocoagulation, Environ Chem Eng., v. 4, p. 1484–1494, 2016. 

 

KOPPEL C, et al., Fatal poisoning with selenium dioxide. J Toxicol Clin Toxicol 

v.24, p.21-35, 1986. 

 

KOREN et al., Se removal from waste water. In: Waste Processing and 

Recycling in Min. and Met. Industries. CIM, Edmonton, Alberta, Canada, 1992. 

 

KOYAMA, K., KOBAYASHI, M., TSUNASHIMA, A., Removal of selenate in 

effluents of metal refineries by chemical reduction using solid iron. Minor 

Elements Processing and Environmental Aspects of As, Sb, Se, Te and Bi. 

Environ Chem Eng., v 2, p. 363, 2000. 

 

KRAGTEN, J., DECNOP-WEEVER, L.G. Mixed hydroxide complex formation 

and solubility of bismuth in nitrate and perchlorate medium. Talanta, v.40, p. 

485–490, 1993. 

 

KUAN W., S. LO, M. WANG, C. LIN, Removal of Se(IV) and Se(VI) from water 

by aluminum-oxide coated sand, Water Res., v. 32 (3) , p. 915–923, 1998. 

 

KWON JANG-SOON, SEONG-TAEK YUN, JONG-HWA LEE, SOON-OH 

KIM, HO YOUNG JO, Removal of divalent heavy metals (Cd, Cu, Pb, and Zn) 

and arsenic(III) from aqueous solutions using scoria: Kinetics and equilibria 

of sorption, Hazard Mater., v. 174, p. 307-313, 2010. 

 
KYLE J.H., P.L. BREUER, K.G. BUNNEY, R. PLEYSIER, MAY P.M. Review 

of trace toxic elements (Pb, Cd, Hg, As, Sb, Bi, Se, Te) and their deportment in 

gold processing. Part I: Miner, Chem and Toxic., v. 107, p. 91-100, 2011. 

 

KYLE J.H., P.L. BREUER, K.G. BUNNEY, R. PLEYSIER, Review of trace toxic 

elements (Pb, Cd, Hg, As, Sb, Bi, Se, Te) and their deportment in gold 

processing. Part II: Deportment in gold ore processing by cyanidation. 

Hydrom., v. 111-112, p. 10-21, 2012. 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



161 
 

 

LACASA E., CAÑIZARES P., SÁEZ C., FERNANDEZ F., RODRIGO M., 

Removal of arsenic by iron and aluminium electrochemically assisted 

coagulation, Separat and Purif Techn., v. 79, p. 15–19, 2011. 

 

LALVANI, Selenium removal from agricultural drainage water: Lab Scale 

Studies. Final report to the department of natural resources sacramento, CA. 

agreement number: 4600001985, 2004. 

 

LAN B., WANG Y., ZHOU X., KANG Y., LI L., Aqueous arsenic (As) and 

antimony (Sb) removal by potassium ferrate, Chem Eng., v. 292, p. 389–397, 

2016. 

 

LAWSON S., MACY J., Bioremediation of selenite in oil refinery wastewater, 

Appl. Microbiol. Biotechnol., v. 43 (4), p. 762–765, 1995. 

 

LENG Y., GUO W., SU S., YI C., XING L., Removal of antimony (III) from 

aqueous solution by grapheme as an adsorbent, Chem Eng., v. 211-212, p. 406-

411, 2012. 

 

LENOBLE V., C. LACLAUTRE, B. SERPAUD, D. V´ERONIQUE, J.-C. 

BOLLINGER, As(V) retention and As(III) simultaneous oxidation and 

removal on a MnO2-loaded polystyrene resin, Sci. Total Environ., v. 326 (1–3), 

p. 197–207, 2004. 

 

LI X., DOU X., LI J., Antimony(V) removal from water by iron-zirconium 

bimetal oxide: Performance and mechanism, Environ Sci., v. 24(7), p. 1197-

1203, 2012. 

 

LI Y., CHENG W., SHENG G., LI J., DONG H., Synergetic effect of a pillared 

bentonite support on SE(VI) removal by nanoscale zero valent iron, App. Catal 

B: Environ., v. 174–175, p.329–335, 2015. 

 

LIU Y., ZHENG J., WU M., JIANG B., Utilization of spent aluminum for p-

arsanilic acid degradation and arsenic immobilization mediated by Fe(II) 

under aerobic condition, Chem Eng., v. 297, p. 45–54, 2016. 

 

MCCLOSKEY J., TWIDWELL L., LEE J., Removal of hazardous constituents 

from wastewater, Mineral Processing Plant Design, Control and Practice, Vol. 

2, eds., A. Mular et al., (Littleton, CO: Society of Mining, Metallurgy, and 

Exploration, Inc., SME), p. 1847-1865, 2002 

 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



162 
 

MANE C. P., ANUSE M. A., Studies on liquid –liquid extraction and recovery 

of Bi(III) from succinate media using 2- octylaminopyridine in chloroform, J. 

Chin. Chem. Soc., v. 55, p. 807-817, 2008. 

 

MATOS REYES M., Determinação de elementos traço em alimentos por SS-

GFAAS e HG AFS, dissertação de doutorado em química, PUC-RIO, 2007. 

 

MENG X., BANG S., KORFIATIS G.P., Water Res., v. 36, p. 3867–3873, 2002. 

 

MERCK Index: An Encyclopedia of Chemicals, Drugs, and Biologicals, 12th ed. 

Merck, Whitehouse Station, NJ, 1996. 

 

MERRILL et al., Field evaluation of arsenic and selenium removal by Iron  

coprecipitation. Water Pol Cont Fed., v. 58, p. 1:18-26, 1986. 

 

MILICA V., BILJANA S., WIDGOOSE G., COMPTON R., Adsorption of 

bismuth ions on graphite chemically modified with gallic acid, Phys. Chem., v. 

14, p. 10027-10031, 2012. 

 

MITSUNOBU S, TAKAHASHI Y, TERADA Y, SAKATA M., Antimony (V) 

incorporation into synthetic ferrihydrite, goethite, and natural iron 

oxyhydroxides. Environ Sci.,  v. 44(10), p. 3712–3718, 2010. 

 

MOHAN D, PITTMAN CU. Arsenic removal from water/wastewater using 

adsorbents-a critical review. Hazard Mater., v. 142, p.1–53, 2007. 

 

MOHAMMAD M. WASSINK B., DREISINGER D., Kinetics study of selenium 

removal from copper sulfate-sulfuric acid solution, Hydrom., v. 139, p. 13-25, 

2013. 

 

MONDAL K., G. JEGADEESAN, SH.B. LALVANI, Removal of selenate by Fe 

and NiFe nanosized particles, Ind. Eng. Chem. Res. v. 43, p. 4922–4934, 2004. 

 

MONTGOMERY J., Water Treatment Principles & Design, Consulting 

Engineers Inc., John Wiley & Sons, New York, 1985. 

 

MOORE L., MAHMOUDKHANI A., Methods for removing selenium from 

aqueous systems, Kemira oil and Minind, Atlanta, USA, 2011. 

 

MORILLO D., PEREZ G., VALIENTE M., Efficient arsenic(V) and arsenic(III) 

removal from acidic solutions with Novel Forager Sponge-loaded 

superparamagnetic iron oxide nanoparticles, Col and Interf Sci., v. 453, p. 132–

141, 2015. 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



163 
 

 

MSE, Technology Applications, Inc. (MSE). 2001. Final report – Selenium 

treatment/removal alternatives demonstration project. Mine Waste 

Technology Program Activity III, Project 20. Report prepared for U.S. 

Environmental Protection Agency, National Energy Technology Laboratory, 

Office of Research and Development, Cincinnati, OH and U.S. Department of 

Energy, Federal Energy Technology Center, Pittsburgh, PA, USA. Available online 

at, http://www.epa.gov/ORD/NRMRL/pubs/ 

accesado 04/05/2014 

 

MOORE L., AMIR MAHMOUDKHANI, Methods for Removing Selenium 

from Aqueous Systems, Min Waste., v. 142, p. 23-39. 2011. 

 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETI AND HEALTH 

(NIOSH), Ocupational health  guideline for selenium and its inorganic 

compounds (as selenium), 2014, http://www.cdc.gov/niosh/docs/81-

123/pdfs/0550.pdf  accesado 12/05/2014. 

 

NAVARRO P.,  F.J. ALGUACIL,  Adsorption of antimony and arsenic from a 

copper electrorefining solution onto activated carbon., Hydrom., v. 66, p. 101-

105, 2002. 

 

NISHIMURA T. e HASHIMOTO H., Removal of selenium(VI) from aqueous 

solution  with polyamine-type weakly basic ion exchange resin. Separ Sci and 

Techn., v. 42, p. 3155–3167, 2007.  

 

NISHIMURA, T. TOZAWA, K. AND ROBINS, R. G. The Calcium- Arsenic-

Water System, Proceedings MMIJ /Aus.IMM Joint Symposium, Sendai, Japan. 

Paper JD-2-1, pp. 105-120, 1983. 

 

NISHIMURA, T. AND TOZAWA, K., On the Solubility Products of Ferric, 

Calcium and Magnesium Arsenates. Bull. Res. Inst. Min. Dress. Metall. Tohoku 

Univ., 34 (1), pp.19-26, 1978. 

 

NISHIMURA T., Y. UMETSU, Oxidative precipitation of arsenic(III) with 

manganese(II) and iron (II) in dilute acidic solution by ozone, Hydrom., v. 62, 

p.  83–92, 2001. 

 

NUTTALL L, ALLEN FS. Kinetics of the reaction between hydrogen selenide 

ion and oxygen. Inorg Chim Acta, v. 91,  p. 243-246, 1984. 

 

NUTTALL L. Kern, Evaluating Selenium Poisoning, Annals of clinical & 

laboratory Science, v. 36, p. 409-419, 2006. 

 

http://www.epa.gov/ORD/NRMRL/pubs/
http://www.cdc.gov/niosh/docs/81-123/pdfs/0550.pdf
http://www.cdc.gov/niosh/docs/81-123/pdfs/0550.pdf
DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



164 
 

OLYAIE E., BANEJAD H., AFKHAMI A., RAHMANI A., KHODAVEISI J., 

Development of a cost-effective technique to remove the arsenic contamination 

from aqueous solutions by calcium peroxide nanoparticles, Separ and Purif 

Techn., v. 95, p. 10–15, 2012. 

 

OORTS, K., SMOLDERS, E., DEGRYSE, F., BUEKERS, J., CASCO  G., 

CORNELIS, G., MERTENS, J., Solubility and toxicity of antimony trioxide 

(Sb2O3) in soil. Environ. Sci. Technol., v. 42 (12), p. 4378–4383, 2008. 

 

PEAK D., Adsorption mechanisms of selenium oxyanions at the aluminum 

oxide/water interface, Col and Interf Sci., v. 303, p. 337–345, 2006. 

 

 

PORTELA J., Remoção de arsênio  por compostos de ferro e por ferro 

nanoparticulado, dissertação de mestrado da faculdade de engenharia, 

Universidade do Porto, 2013. 

 

POTKONJAK V.,  PAVLOVICH, M., Antimôniosis: a particular form of 

pneumoconiosis. I. Etiology, clinical and x-ray findings. Int. Arch Occup. 

Environ. Health, v. 51, p.199-207, 1983. 

 

QIU, S.R., LAI, H.F., ROBERSON, M.J., HUNT, M.L., AMRHEIN, C., 

GIANCARLO, L.C., FLYNN, G.W., YARMOFF, J.A., Removal of contaminants 

from aqueous solution by reaction with iron surface, v.16, p. 2230–2236, 2000a. 

 

QIU, S.R., LAI, H.F., THAN, H.T., AMRHEIN, C., YARMOFF, J.A., Reaction of 

SeF6 with iron and iron oxide surfaces: a model for selenate reduction. Surf. 

Sci., v. 468, p. 17–26, 2000b. 

 

RAKSHIT S., SARKAR D., PUNAMIYA P., DATTA R., Antimony sorption at 

gibbsite-water interface. Chemosphere, v. 84(4), p.480–483, 2011. 

 

RAGAINI R.C., RALSTON H.R., ROBERTS N., Environmental trace metal 

contamination in Kellogg, Idaho, near a lead smelting complex. Environ Sci and 

Techn., v. 11, p.  773–781, 1977. 

 

RAVEN P., JAIN A., LOEPPERT R., Environ. Sci. Technol., v. 32 p. 344, 1998. 

 

REYES J., M.P. GONZALEZ, R. NAVARRO, T.I. SAUCEDO, M. AVILA-

RODRIGUEZ, Supported liquid membranes (SLM) for recovery of bismuth 

from aqueous solution, J. Membr. Sci. v. 310, p. 13–19, 2008. 

 

RIVEROS P., DUTRIZAC J., SPENCER P., As disposal practices in the 

metallurgical industry, Can. Met. Quart., v. 40(4), p. 395-420, 2001 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



165 
 

 

RINGBOM A., Complexation in Analytical Chemistry, Interscience–Wiley, 

New York, 1963. 

 

ROBINS, ROBERT G. Some Chemical Aspects Relating To Arsenic Remedial 

Technologies. Proceedings of the U.S. EPA Workshop on Managing Arsenic Risks 

to the Environment. Denver, Colorado. May 1-3, 2001. 

 

ROBINS, R.G and Khoe, G.H., The Complexation of Iron(III) with Sulphate, 

Phosphate or Arsenate, J. Chem. Soc., Dalton Trans., 1988, pp. 2015-2021, 1988. 

 

SARI A., SAHINOGLU G., TUZEN M., Antimony(III) Adsorption from 

Aqueous Solution Using Raw Perlite and Mn-Modified Perlite: Equilibrium, 

Thermodynamic, and Kinetic Studies, Eng. Chem. Res., v. 51, p. 6877-6886, 

2012. 

 

SARTAPE A. MANDHARE A., SALVI P., PAWAR D., RAUT P., ANUSE M., 

LOLEKAR S., Removal of Bi (III) with Adsorption Technique Using Coconut 

Shell Activated Carbon, Chinese journal of chemical engineering., v. 20(4), p. 

1-8, 2012. 

 

SCHNORR, T.M. STEENLAND, K., THUN, M.J. AND RINSKY, R. Mortality 

in a cohort of antimony smelter workers. Am. J. Ind. Med. v.27(5), p. 759-70, 

1995. 

 

SHARMA VK, SOHN M. Aquatic arsenic: toxicity, speciation, 

transformations, and remediation. Environ Int 2009;35:743–59. 

 

SHARRAD M., H. LIU, M. FAN, Evaluation of FeOOH performance on 

selenium reduction, Sep. Purif. Technol., v. 84, p. 29–34, 2012. 

 

SHAMAS J. C. et al., Technologies and Strategies for the Treatment  of 

Selenium as a Microconstituent in Industrial Wastewater. WEF Microconst & 

Industrial Water Quality Specialty Conference, Baltimore, MD, 2009. 

 

SHEHA R., SHAZLY E., Kinetics and equilibrium modeling of Se(IV) removal 

from aqueous solutions using metal oxides, Chem Eng., v. 160, p. 63–71, 2010. 

 

SHEN J., SUN J., TI J., MA W., Study on Floatation Separation of Bi(III) from 

Zr(IV), Ce(III), U(VI) and Mg(II) with Tetrabutyl Ammonium Bromide-KI-

Water System, Spectro Lab., 2010. 

 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



166 
 

SMICHOWSKI P., MADRID Y., C´AMARA C., Analytical methods for 

antimony speciation in waters at trace and ultratrace levels. A review, 

Fresenius, Anal Chem., v. 360, no. 6, p. 623–629, 1998. 

 

SMITH K., LAU A., VANCE F., Evaluation of treatment techniques for 

selenium removal, IWC 09-05, p. 75-92, 2005. 

 

SMITH, J., Arsenic, antimony and bismuth. In: Bailar, J.C., Emeléus, H.J., 

Nyholm, R., Trotman-Dickenson, A.F. (Eds.), Inor Chem., Vol. 2. Pergamon Press, 

Oxford. Chapter 21, 1973. 

 

SOBOLEWSKI A., Evaluation of Treatment Options to Reduce Water-Borne 

Selenium at Coal Mines in West-Central Alberta. Report prepared for Alberta 

Environ Water Res., Pub - no. T/860, 2005.  

 

SONG S., A. LOPEZ-VALDIVIESO, D.J. HERNANDEZ-CAMPOS, C. PENG, 

M.G. MONROY-FERNANDEZ, I. RAZO-SOTO, Arsenic removal from high-

arsenic water by enhanced coagulation with ferric ions and coarse calcite, 

Water Res., v. 40, p. 364–372, 2006. 

 

STUMM W., Chemistry of the Solid-Water Interface: Processes at the Mineral 

Water and Particle-Water Interface in Natural Systems, Wiley-Interscience, 

New York, NY, 1992p. 43. 

 

TAN T., D. BEYDOUN, R. AMAL, Effects of organic hole scavengers on the 

photocatalytic reduction of selenium anions, J. Photochem. Photobiol. A: Chem., 

v. 159, p. 273–280, 2003. 

 

TARGAN S., NUKET V., AKKUS B., Removal of antimony (III) from aqueous 

solution by using grey and red Erzurum clay and application to the gediz river 

sample. Anal Chem., v. 10, p. 1-8, 2013. 

 

TELFORD K., MAHER W., KRIKOWA F., FOSTER S., ELLWOOD M.J., 

ASHLEY P.M., LOCKWOOD P.V., WILSON S.C.; Bioaccumulation of 

antimony and arsenic in a highly contaminated stream adjacent to the 

Hillgrove Mone, NSW, Australia. Environ Chem., v. 6, p. 133–143, 2009. 

 

TWIDWELL L. et al.,  Potential technologies for removing selenium from 

process and mine wastewater, in: C. Young (Ed.), Minor Elements, Society for 

Mining Metallurgy & Exploration, Littleton, CO, 2000, p. 53–66, 1999. 

 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



167 
 

TWIDWELL, L.G., et al. Technologies and Potential Technologies for 

Removing Arsenic from Process and Mine Wastewater. Presented at 

"REWAS '99." San Sebastian, Spain. September 1999.  

http://www.mtech.edu/metallurgy/arsenic/REWASAS%20for%20proceedings99

%20in%20word.pdf 

 

TWIDWELL L., ROBINS R., HOHN J., The removal of arsenic from aqueous 

solution by coprecipitation with Iron (III). Arsenic Metallurgy: fundamentals 

and applications edited by R.G. Reddy and V. Ramachandran TMS (The 

Minerals, Metals & Materials Society), 2005 

 

TWIDWELL L., The Removal of arsenic, selenium and metals from aqueous 

solution by iron precipitation and reduction techniques, Conference: Aeseic 

metallurgy: Fundamentals and applications, TMS annual meeting, 2011 

 

TOKMAN N., Analytical. Chemical,  v. 519, p. 87–91, 2004. 

 

TURK T., ALP L., Arsenic removal from aqueous solutions with Fe-

hydrotalcite supported magnetite nanoparticle, Eng Chem., v. 20, p. 732–738, 

2014. 

 

U.S. Geological Survey, 2009. Mineral Commodity Summaries 2009. U.S. 

Geological Survey, Washington. 

 

USEPA(2002). National Primary Drinking Water Regulations. Arsenic. Office 

of  ground water and drinking water. U.S. Environmental Protection Agency. 

August, 2002. EPA-816-R-02-008A. 

 

USEPA(1995). National Primary Drinking Water Regulations. Antimony. 

Office of Water. U.S. Environmental Protection Agency. October 1995. EPA 811-

F-95-002j-T.  

 

USEPA (1992a). Antimony. Drinking Water Health Advisory. Office of Water. 

U.S. Environmental Protection Agency. April 1992.  

 

USEPA (1992b). Drinking Water Criteria Document for Antimony. (Final 

Report) U.S. Environmental Protection Agency. January 1992. PB92-173293.  

 

USEPA, 1984. Antimony: an Environmental and Health Effects Assessment. 

US Environmental Protection Agency, Office of drinking water, Washington, DC. 

 

USEPA, 1979. Water Related Fate of the 129 Priority Pollutants, vol. 1. 

USEPA, Washington, DC. Doc. 745-R-00-007. 

 

http://www.mtech.edu/metallurgy/arsenic/REWASAS%20for%20proceedings99%20in%20word.pdf
http://www.mtech.edu/metallurgy/arsenic/REWASAS%20for%20proceedings99%20in%20word.pdf
DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



168 
 

USEPA. Treatment Technologies for Site Cleanup: Annual Status Report (Tenth 

Edition). Office of Solid Waste and Emergency Response. EPA-542-R-01-004. 

February 2001. 

http://www.epa.gov/ncepi/Catalog/EPA542R01004.html 

 

USEPA Office of Research and Development. Arsenic Removal from Drinking 

Water by Coagulation/Filtration and Lime Softening Plants. EPA/600/R-

00/063. June, 2000. http://www.epa.gov/ncepi/Catalog/EPA600R00063.html 

 

USEPA Office of Research and Development. Contaminants and Remedial 

Options at Selected Metal-Contaminated Sites. EPA/540/R-95/512. July, 1995. 

http://search.epa.gov/s97is.vts 

 

USEPA. Final Best Demonstrated Available Technology (BDAT) Background 

Document for K031, K084, K101, K102, Characteristic Arsenic Wastes (D004), 

Characteristic Selenium Wastes (D010), and P and U Wastes Containing Arsenic 

and  Selenium Listing Constituents. Office of Solid Waste. May 1990. 

 

USEPA. Best Demonstrated Available Technology (BDAT) Background 

Document for Wood Preserving Wastes: F032, F034, and F035; Final. April, 

1996. http://www.epa.gov/epaoswer/hazwaste/ldr/wood/bdat_bd.pdf 

 

USBR, United States Department of Interior, Bureau of Reclamation, Imperial 

Valley, 2002, Drainwater Reclamation and Reuse Study. Available online at: 

www.usbr.gov/lc/region/g2000/publications/Imperial.pdf 

 

U.S. Geological Survey (USGS), 2010. Antimony Statistics and Information. 

http:// minerals.usgs.gov/minerals/pubs/commodity/antimony (Last accessed 20 

January, 2014). 

 

VANCOUVER BC., Proceeding tailing and Mine waste 2011, November 6 to 9 

 

WANG, S.J., Impurity control and removal in copper tank house operations. 

JOM, v. 56 (7), p. 34–37, 2004. 

 

WANG H., CHEN F., MU S., ZHANG D., PAN X., LEE D., CHANG J., removal 

of antimony (V) from Sb mine drainage: biological sulfate reduction and 

sulfide oxidation-precipitation, Bioresour Technol., v. 146, p. 799-802, 2013. 

 

WANG H., GONG W., LIU R., LIU H., QU J., Treatment of high arsenic content 

wastewater by a combined physical– chemical process, Col and surf., v. 379, p. 

116-120, 2011. 

 

http://www.epa.gov/ncepi/Catalog/EPA542R01004.html
http://www.epa.gov/ncepi/Catalog/EPA600R00063.html
http://search.epa.gov/s97is.vts
http://www.epa.gov/epaoswer/hazwaste/ldr/wood/bdat_bd.pdf
http://www.usbr.gov/lc/region/g2000/publications/Imperial.pdf
DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



169 
 

WANG X., HE M., XI J., LU X., Antimony distribution and mobility in rivers 

around the world’s largest antimony mine of Xikuangshan, Hunan Province, 

Microchem., v. 97(1), p. 4–11, 2011. 

 

WANG X., CHEN Q., YIN Z., WANG M., XIAO B., ZHANG F., Homogeneous 

precipitation of As, Sb and Bi impurities in copper electrolyte during 

electrorefining, Hydromet., v. 105, p. 355–358, 2011. 

 

WATT, W.D., Chronic inhalation toxicity of antimony trioxide: validation of 

the threshold limit value. Dissertation, as cited in USEPA (1982 a ,b), ATSDR 

(1992), 1983. 

 

WEISENBERG J., BAKSHI P., VERVAERT A., Arsenic distribution and 

control in copper smelters, JOM, v. 31, p. 38-44, 1979. 

 

WHO, Health criteria and other supporting information. In: Guidelines for 

Drinking-water Quality, second ed., v. 2 p. 940–949, 1996. 

 

WHO. United Nations Synthesis Report on Arsenic in DrinkingWater, 

Available from internet: http://www.who.int/mediacentre/factsheets/fs372/en/; 

2001. 

 

WILSON S., et al., The chemistry and behaviour of antimony in the soil 

environment with comparisons to arsenic: A critical review, Environ Pol., v. 

158, p. 1169-1181, 2010 

 

WILSON, N.J., CRAW D., HUNTER K.,  Antimony distribution and 

environmental mobility at an historic antimony smelter site, New Zealand. 

Environ Pol, v. 129, p. 257–266, 2004. 

 

WHO, The World Health Organization, Guidelines for Drinking Water 

Quality, vol. 1, Geneva, 2008. 

 

WU Z., HE M., GUO X., ZHOU R., Removal of antimony (III) and antimony 

(V) from drinking water by ferric chloride coagulation: Competing ion effect 

and the mechanism analysis, Separ and Purif Techn., v. 76, p 184–190, 2010. 

 

XI J., HE M., LIN CH., Adsorption of antimony(III) and antimony(V) on 

bentonite: Kinetics, thermodynamics and anion competition, Microchem., v. 

97, p. 85–91, 2011. 

 

XIAO F., MAO J., CAO D., SHEN X., REN F., Formation of antimonite in co-

precipitation reaction of As, Sb e Bi in copper elecctrolytes., Miner Eng., v. 35, 

p. 9-15, 2012. 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA



170 
 

 

XU W., WANG H., LIU R., ZHAO X., QU J., The mechanism of antimony(III) 

removal and its reactions on the surfaces of Fe–Mn Binary Oxide, Col and 

Interf., v. 363, p. 320–326, 2011. 

 

YAMANI J., LOUNSBURY A., ZIMMERMAN J., Adsorption of selenite and 

selenate by nanocrystalline aluminum oxide, neat and impregnated in chitosan 

beads, Water rRs., v. 50, p. 373-381, 2014. 

 

YANG Jian-guang, YANG Jian-ying, TANG M.,  TANG Ch., LIU W.,  The 

solvent  extraction separation of bismuth and molybdenum from a low grade 

bismuth glance flotation concentrate, Hydrom., v. 96, p. 342-348, 2009. 

 

YANG T., LAI Q., TANG J., CHU G., Precipitation of antimony from the 

solution of sodium thioantimonite by air oxidation in the presence of catalytic 

agents, J.Cent. South uni. Technol., v. 9 (2), p. 107-111, 2002. 

 

YE, Z. H., LIN, Z. –Q., WHITING, S. N., DE SOUZA, M. P. E TERRY, N.  

Possible use of constructed wetland to remove selenocyanate, arsenic, and 

boron from electric utility wastewater. Chemosp., v. 52, p. 1571-1579, 2003. 

 

YOON I., KIM K., BANG S., KIM M., Reduction and adsorption mechanisms 

of selenate by zero-valent iron and related iron corrosion, App Catalys B: 

Environ., v.  104, p. 185–192, 2011. 

 

YUNSHENG, R., LIANDENG, L., HUIHUANG, Z. Gold deposits rich in 

bismuth minerals: an important type of gold deposits. In: Mao, J., Bierlein, F.P. 

(Eds.), Meeting the Global Challenge. Proceedings Eighth Biennial SGA Meeting 

Beijing, China. Springer, Berlin, p. 581–583, 2005. 

 

ZELMANOV G., SEMIAT R., Selenium removal from water and its recovery 

using iron (Fe3+) oxide/hydroxide-based nanoparticles sol (NanoFe) as an 

adsorbent, Separat and purif techn., v. 103, p. 167-172, 2013. 

 

ZHANG Y., CH. AMRHEIN, W.T. FRANKENBERGER, Effect of arsenate and 

molybdate on removal of selenate from an aqueous solution by zero-valent 

iron, Sci. Total Environ., v. 350, p. 1–11, 2005. 

 

ZHANG Y. et al., Removal of selenate from water by zero valent iron. J. 

Environ. Qual. 34, 487–495, 2005. 

  

ZHANG Y., XIU F., Arsenic (V) removal from aqueous system using adsorbent 

developed from a high iron-containing fly ash, Sci Environ., v. 407, p. 5780–

5786, 2009. 

DBD
PUC-Rio - Certificação Digital Nº 1221657/CA




