
5 REFERENCES 

Akimoto S., Nagata T. and Katsura T. 'The Ti FezOj-Ti2FeOj solid solution senes . 
Narure, Vol. 179, 1\"0. -15-19, 5 January 1957, pp. 37-38. 

Anderson A.T" Bunch T.E., Cameron E.N., Haggerty S.E., Boyd F.R. Finger L.W., 
James O.B., Keil K., Prinz M., Ramdohr P. and EI Goresy A. "Armalcolite: A new 
mineral from the Apo llo II samples", Proceedings of the Apollo II Lunar Science 
Conference, Vol. 1. 1970, pp.55-63. 

107 

 
 
 



Anonymous "South Africa will remain world' s leading slag producer", South African 
Mining: Coal, Gold and Base Minerals, Sept 1997, p. 25. 

Anonymous "Namakwa Sands embarks on Phase 2", South African Mining: Coal, Gold and 
Base Minerals, February 1998, p. 19. 

Ban B-C. "Reduction and melting of Quilon ilmenite in the DC arc furnace", Erzm e tall, 
41 (5), 1988, pp. 278-284 (Iscor translation Service 94-06-454). 

Ban B. Ch., Heil J., Krone K., Kriiger J. and Liideritz E. "Upgrading titaniferrous 
materials by DC arc smelting and processing of products in a plasma heated fluidized bed 
reactor", Sixth world conference on titanium, France 1988, pp. 685-695. 

Battle T.P., Nguyen D. and Reeves J.W. "The processing of titanium-containing ores", 
Extractive Metallurgy of Copper, Nickel and Cobalt. Vol. 1: Fundamental Aspects, Denver, 
Colorado. Reddy R. G. and Weizenbach R.N. (ed.). The Minerals, Metals and Materials 
Society, Warrendale, Pennsylvania, 1993, pp. 925-943. 

Borowiec K. "Sulphidization of solid titania slag", Scandinavian Journal of Metallurgy, 20, 
1991, pp. 198-204. 

Borowiec K. and Rosenqvist T. "Phase relations and oxidation studies in the system Fe­
Fe203-Ti02 at 700-1100 DC", Scandinavian Journal of Metallurgy, 10, 1981, pp. 217-224. 

Borowiec K. and Rosenqvist T. "Phase relations and oxygen potentials in the Fe-Ti-Mg-O 
system", Scandinavian Journal of Metallurgy, 14, 1985, pp. 33-43. 

Bowles J.F.W. "Definition and range of composition of naturally occurring minerals with the 
pseudobrookite structure", American Mineralogist, Vol. 73, 1988, pp. 1377-1383 and 
references contained there-in. 

Brown N.E. and Navrotsky A. "Structural, thermodynamic, and kinetic aspects of 
disordering in the pseudobrookite-type compound karrooite, MgTi20s", American 
Mineralogist, Vol. 74, 1989, pp. 902-912. 

Desrosiers R., Ajersch F. and Grau A. "Electrical conductivity of industrial slags of high 
titania content", International symposium on metallurgical slags; Halifax, Nova Scotia. 24-27 
August 1980. 

Du Plooy H. "Melting point determinations on Ti02-rich slags", MEng Dissertation, 
University of Pretoria. 1997. 

Eriksson G. and Pelton A.D. "Critical evaluation and optimization of the thermodynamic 
properties and phase diagrams of the MnO-Ti02, MgO-Ti02, FeO-Ti02, Ti20 3-Ti02, Na20-
Ti02 and K20-Ti02 systems", Metallurgical Transactions B, Vol. 24B, 1993, pp. 795-.805. 

FACT Thermodynamic database. http://www.crct.polymtl.calfact/fact.htm. October 2000. 

108 

 
 
 



Fisher J.R. "Developments in the Ti02 pigments industry which will drive the demand for 
Ti02 mineral feedstocks", Heavy Minerals 1997. Johannesburg, South African Institute of 
Mining and Metallurgy, 1997, pp.207-218. 

Formanek L., Lommert H. and Beyzavi A.N. "Synthetic rutile manufacture by the SLIRN­
Becher process", Heavy Minerals 1997. Johannesburg, South African Institute of Mining and 
Metallurgy, 1997, pp. 161-168. 

Gambogi J. "Titanium", Minerals Yearbook, United States Geological Survey, Vol. 1 -
Metals and Minerals (1998) . 

Grau A.E. "Liquidus temperatures in the TiOz-rich side of the FeO-Ti02 system", Canadian 
Metallurgical Quarterly, Vol. 18, 1979, pp. 313-321 . 

Grau A. and Poggi D. "Physico-chemical properties of molten titania slags", Metallurgical 
Society of CIM, Annual Volume, Incorporating Canadian Metallurgical Quarterly, vol. 17 (1-
4), 1978, pp. 97-102. 

Grey I.E. "Mineral sands to materials", Chemistry in Australia, Vol. 59, April 1992, pp. 158-
161. 

Grey I.E., Cranswick L.M.D., Li C., White T.J. and Bursill L.A. "New M30 s-Anatase 
intergrowth structures formed during low-temperature oxidation of anosovite", Journal of 
Solid State Chemistry, vol. 150, 2000, pp. 128-138. 

Grey I.E. and Merritt R.R. "Stability relations in the pseudobrookite solid solution 
Fey Ti3-yOs", J Sol. State Chem., 3 7, 1981, pp. 284-293. 

Grey I.E., Reid A.F. and Jones D.G. "Reaction sequences in the reduction of ilmenite: 4 -
interpretation in terms of the Fe-Ti-O and Fe-Mn-Ti-O phase diagrams", Trans. Instn. Min. 
Met. , 83, 1974, pp. C1 05-C111. 

Grey I.E. and Ward J. "An X-ray and Mossbauer study of the FeTi20s-Ti30 s system", 
Journal of So lid State Chemistry, 7, 1973, pp. 300-307. 

Grzymek J. and Derdacka-Grzymek A. "Physicochemical basis of sinter-disintegration 
complex method of aluminium oxide and cement production", Light Metals 1990, Anaheim, 
California, 18-22 Feb. 1990, Published by The Minerals, Metals & Materials Society, 
Warrendale, Pennsylvania, 1990, pp. 149-155. 

Gupta S.K., Rajakumar V. and Grieveson P. "Phase relations in the system Fe-Fe20 3-Ti02 
at 700 °C and 900 °C", Canadian Metallurgical Quarterly, Vol. 28, No. 4, 1989, pp. 331-335. 

Habashi F. (Editor) "Handbook of Extractive Metallurgy", WILEY-VCH, VCH 
Verlagsgesellschaft mbH, Weinheim, Federal Rebublic of Germany, 1997, p. 1143. 

Handfield G. and Charette G.G. "Viscosity and structure of industrial high Ti02 slags", 
Canadian Metallurgical Quarterly, Vol. 10, No. 3, 1971, pp. 235-243 and references 
contained there-in. 

109 

 
 
 



Handfield G., Charette G.G. and Lee H.Y. "Viscosity of industrial titania slags", Light 
Metals, AIME, New York, 1971, pp. 591-601 

Haggerty S.E and Lindsley D.H. "Stability of the pseudo brookite (Fe2 TiOs) -
ferropseudobrookite (FeTi20 s) series", Carnegie Inst. Washington Yearbook, 68, 1970, pp. 
247-249. 

Harada M. and Tomari M. "Method of modifying steel slag", United States Patent NO.5 
019160,28 May 1991 . 

Hearne G., University of the Witwatersrand, Private Communication, September 2000. 

Holzel A.R. "Systematics of minerals", 1st Edition, Published by Mainz, 1989. 

Howell D.C. "Fundamental statistics for the behavioral sciences", 2nd Edition, PWS-KENT 
Publishing Company, Boston, 1989. 

Huheey J.E. "Inorganic Chemistry: Principles of Structure and Reactivity", Third Edition, 
Harper & Row Publishers, New York, 1983, pp. 73-76. 

Juckes L.M. "Investigation of the connection between test results found in the laboratory on 
volume stability and the values found in practice for LD slags", Commission of the European 
Communities - Technical Steel Research, Report No. EURJ3430, 1991, 57 pages. 

Lee H.Y. and Poggi D. "Mine, mill and smelting complex at Richards Bay, South Africa", 
Can. Metal!. Q , 1978, 17(1-4), pp. 93-96. 

Lind M.D. and Housley R.M. "Crystallization studies of lunar igneous rocks: Crystal 
structure of synthetic armalcolite", Science, 175, 4 February 1972, pp. 521-523. 

Lindsley D.H. "The crystal chemistry and structure of oxide minerals as exemplified by the 
Fe-Ti oxides", Min. Soc. Amer., Reviews in Mineralogy, Vol. 3, Oxide Minerals, 1976, pp. L1-
L60. 

McLoughlin B.c., Bernard N.G., Bultitude-Paull J., Franklin R., Sahajwalla V. and 
Moon J. "Pig iron from chemically precipitated iron oxide", 1ST ISS Australian Section 
Meeting Proceedings, 1998, pp. 43-50. 

Mulaba A. and Hearne G. "Mossbauer hyperfine interaction parameters of selected iron­
titanium compounds and iron-oxides", Private Communication, September 1999. 

Navrotsky A. "Thermodynamics of formation of some compounds with the pseudobrookite 
structure and of the FeTi20s-Ti30s solid solution series", American Mineralogist, vol. 60, 
1975, pp. 249-256. 

Noguchi F., Nakamura T., Veda Y. and Yanagase T. "Behaviour of phosphorus and 
sulphur in slag melts during CaO dissolution", Australia/Japan Extractive Metallurgy 
Symposium, Sydney, Australia, 16-18 July 1980, Published by Australasian Institute of 
Mining and Metallurgy, Parkville, Victoria, 1980, pp. 479-486. 

110 

 
 
 



Okamoto A., Futamura E. and Kawamura K. "Hydration behaviour of LD slag at 
autoclave test", Trans. Iron Steel Inst. Japan, Vol. 21, No.1 , Jan. 1981, pp. 16-24. 

Pesl J. "Thermodynamics and phase equilibria in the Fe-Ti-O system at 1500 ° and 1600 °C 
and metal-slag equilibria pertinent to ilmenite reduction", PhD-thesis, University of the 
Witwatersrand, Johannesburg, South Africa. June 1997. 

Pistorius P.C. and Coetsee C. "The relationship between FeO and Th03 in ilmenite smelter 
slags", Conference Proceedings, Sixth International conference on Molten Slags, Fluxes and 
Salts; Stockholm, Sweden-Helsinki, Finland; 12-1 7 June 2000 and references contained 
there-in. 

Reeves J.W. and Reeves R.G. "Misconceptions about titanium ore chlorination", Heavy 
Minerals 1997. Johannesburg, South African Institute of Mining and Metallurgy, 1997, pp. 
203-206. 

Reid A.F. and Ward J.C. "Solid solution in the FeTi20 5-Ti30 5 system", Acta Chem. Scand. , 
25 (4), 1971, pp. 1475-1476. 

Reznichenko V.A., Karyazin I.A., Il'yashenko S.F. and Olyunina T.V. "Metallic 
inclusions in high-titanium slags", Russian Metallurgy (4), 1981, pp. 16-20. 

Schreiner W.N. and Jenkins R. "Automatically correcting for specimen displacement error 
during XRD search/match identification", Advances in X-ray Analysis, Vol. 25 (Eds. J C. 
Russ, c.s. Barrett, D.E. Leyden, P.K. Predecki), Plenum Publishing Co. (New York), 1982, 
pp.231-236. 

Shannon R.D. and Pask J.A. "Kinetics of the Anatase-Rutile transformation", Journal of the 
American Ceramics SOCiety, Vol. 48 (No.8), 1965, pp. 391-398 and references contained 
there-in. 

Shirane G., Cox D.E. and Ruby S.L. "Mossbauer study of isomer shift, quadrupole 
interaction, and hyperfine field in several oxides containing Fe57 

", PhYSical Review, 125(4), 
1962, pp. 1158-1165. 

Skillen A. "Mineral sands - Crash of the Ti-tans", Industrial Minerals, Aug. 1992, pp. 19-33. 

Sommerville J.D. and Bell H.B. "The behaviour of titania in metallurgical slags", Canadian 
Metallurgical Quarterly, Vol. 21,No. 2, 1982,pp.145-155. 

Stanaway K.J. "Overview of titanium dioxide feedstocks", Mining Engineering, Dec. 1994, 
pp. 1367-13 70. 

Stevens J .G., Khasanov A.M., Miller J.W., Pollak H. and Li Z. "Mossbauer Mineral 
Handbook", Mossbauer Effect Data Center, 1998. 

Swinden D.J. and Jones D.G. "Arc-furnace smelting of Western Australia beach sand 
ilmenite", Trans. Instn. Min. Me tall. C, Vol. 87, 1978, pp. C83-C87. 

III 

 
 
 



Teller RG., Antonio M.R, Grau A.E., Gueguin M. and Kostiner E. "Structural analysis 
of metastable pseudo brookite ferrous titanium oxides with neutron diffraction and mossbauer 
spectroscopy", Journal of So lid State Chemistry, 88, 1990, pp. 334-350. 

Teller RG., Antonio M.R, Grau A.E., Gueguin M. and Kostiner E. "The chemistry of the 
thermal decomposition of pseudobrookite ferrous titanium oxides", Journal of Solid State 
Chemistry, 88, 1990, pp. 351-367. 

Tioxide Southern Africa "Adding brightness to life", Information leaflet obtained October 
1997. 

Toromanoff I. And Habashi F. "The composition of a titanium slag from Sorel", Journal of 
the Less-Common Metals, 97, 1984, pp. 31 7-329. 

Van Niekerk W.H., Iscor, Private Communication, June 1995. 

Vasyutinsky N.A. "Kinetics and mechanism of the oxidation of a titanium slag", Russian 
Metallurgy (4), 1968, pp. 29-34. 

Vasyutinsky N.A. and Movsesov E.E. "Oxidation and grinding of titanium slag", Russian 
Metallurgy (1), 1965, PP. 56-5 7. 

Virgo D. and Huggins F.E. "Cation distributions in some compounds with the 
pseudobrookite structure", Carnegie Institution of Washington Year Book, vol. 74, 1975, pp. 
585-590. 

Webster A.H. and Bright N.F.H. "The system iron-titanium-oxygen at 1200 °C and oxygen 
partial pressures between 1 atm. and 2x l0-14 atm.", JAm. Ceram. Soc., 44, 1961, pp. 110-
116. 

Wechsler B.A., Prewitt C.T. and Papike J.J. "Chemistry and structure of lunar and 
synthetic armalcolite", Earth and Planetary Science Letters, 29, 1976, pp. 91-103. 

112 

 
 
 


