TABLE OF CONTENTS ] 4

INFACON X

%,
5, £

" B .-_-::\
OPENING SESSION Wioe thraud™ *
Session Chairpersons: L.A. Cramer & P.P. Jourdan

Transformation to Tackle the Challenges Facing the Ferro Alloy Industry in the Next Decade
R.J. Linnell

Electricity Supply in SA — A 10-Year View
T.S. Gcabashe

IDC as the Catalyst for Growth in the South African Ferroalloys Industry
J. Kriek

Development in the Global Stainless Steel Industry
V. Mufoz

PLENARY PRESENTATIONS

CLOSING SESSION

Session Chairpersons: O.F.R.A. Damm & R.J. Linnell

The Health of Vanadium
T.E. Jones

Steel Raw Materials - Nickel, Chrome, Stainless Steel Scrap and Manganese
H.H. Pariser

TECHNICAL PROGRAMME

CHROMIUM FUNDAMENTALS

Session Chairpersons: R.H. Eric & E. Ringdalen

Aspects of SAF Smelting of Ferrochrome (Keynote)
P.C. Hayes

Analysis of Transport Phenomena in Submerged Arc Furnace for Ferrochrome Production
Y. Yang, Y. Xiao and M.A. Reuter

Solid State Reduction of Chromite with CO
Y. Xiao, C. Schuffeneger, M. Reuter, L. Holappa and T. Seppala

Reduction Behaviour of the Akanvaara Chromites of Northern Finland
R. Hiltunen and J. Harkki

ENVIRONMENT

Session Chairpersons: W. Bryszewski & A.K. Stott

Reduction of Chromium Oxide in Stainless Steel Slags (Keynote)
N. Sano

Oxyfines™ Technology for the Re-Melting of Fines, Dust and Sludge
J. von Schéele

Direct Smelting of Stainless Steel Plant Dust
T.J. Goff and G.M. Denton

Alternative Routes to Stainless Steel — A Life Cycle Approach
T.E. Norgate, S. Jahanshahi and W.J. Rankin



RAW MATERIALS p 2
Session Chairpersons: F.l. de Waal & L.J. Erasmus ' N F A c 0 N X
The Influence of Alkalis on the Boudouard Reaction

T. Lindstad, M. Syvertsen, R.J. Ishak, H.B. Arntzen and P.O. Grgntvedt

The Development of an Agglomerate Through the Use of FeMn Waste z,
K.P. Davey T el

Optimizing Manganese Ore Sinter Plants: Process Parameters and Design Implications
J. Malan, W. Barthel and B.A. Dippenaar

Briquetted Chrome Ore Fines Utilisation in Ferrochrome Production at Zimbabwe Alloys
N.R. Shoko and N.N. Malila.

CHROMIUM DEVELOPMENT

Session Chairpersons: K. Cookson & R.C. Urquhart

The Impact of Platinum Production from UG2 Ore on Ferrochrome Production in South Africa (Keynote)
L.A. Cramer, J. Basson and L.R. Nelson

An Improved DC-Arc Process for Chromite Smelting
G.M. Denton, J.P.W. Bennie and A. de Jong

Formation, Characteristics and Utilisation of CO-Gas Formed in Ferrochromium Smelting
P. Niemel&, H. Krogerus and P. Oikarinen

Effects of Charge Components on Reduction of Chromite Concentrates by Aluminothermic Process
B. Derin, S. Ercayhan and O. Yicel

ENERGY and REFRACTORY

Session Chairpersons: C.S. Mahony & Z. Rustomjee

A Practice of Ferroalloy Production in an “Environment-Friendly and Recycling” Way
J. Song and G. Kang

Optimising the Effective Use of Energy in the Ferroalloy Industry through Innovative Technology
J.G. Roos and A.M. Hearn

Electrical Energy Management in the Ferroalloy Business
M.S. Rennie, P.J. Brereton-Stiles and N. Singh

Theory and Application of Magnesia Ramming Material in Ferroalloy Refining Furnaces
S. Wang, Y. Jinand G. Li

FUNDAMENTALS

Session Chairpersons: P.C. Pistorius & N. Sano

Thermodynamics Applied to Ferro-Alloys Smelting (Keynote)
J. Lehmann, H. Gaye and F. Bonnet

Recent Developments in Physico-chemical Characterisation and Modelling of Ferroalloy Slag Systems (Keynote)
S. Jahanshahi, S. Sun and L. Zhang

New Findings in Research of Solid Phase Reactions in Chromite Ore Reduction Processes
A.V. Roschin, V.N. Karnoukhov, V.E. Roschin and N.V. Malkov

Splash Generation and Formation of Surface Waves in a Bottom Blown Ferroalloy Refining Vessel
G. Akdogan and R.H. Eric

MANGANESE FUNDAMENTALS

Session Chairpersons: W.J. Rankin & Q. Roux

Improvement of High-temperature Electric Characteristics of Manganese Ores
Y. Miyauchi, T. Nishi, K. Saito and Y. Kizu

Rate Control Mechanism in Solid State Decarburization of Ferromanganese
P.J. Bhonde and R.D. Angal

Reduction of Manganese Ores by Methane-Containing Gas
0.0strovski, N. Anacleto and S. Ganguly

Phase Equilibria in High MgO Ferro- and Silico-Manganese Smelting Slags
B. Zhao, E. Jak and P. Hayes




FURNACE DESIGN | - v
Session Chairpersons: R.B. Nourse & N.M. O'Brien
The Transformation of Ferrochromium Smelting Technologies During the Last Decades ' N F A c 0 N X
(Keynote)
J. Daavittila, M. Honkaniemi and P. Jokinen 5
New Trends in Submerged Arc Furnace Technology . = .

J. Kunze and R. Degel

Developments in Furnace Technology for Ferro-Nickel Production
N. Voermann, T. Gerritsen, I. Candy, F. Stober and A. Matyas

Metallurgical Characteristics of the MEFOS 3 MW DC arc furnace
G. Ye, J. Alexis and E. Burstrom

MODELLING and SIMULATION I

Session Chairpersons: J.A. Bakken & M.A. Reuter

The Application of Numerical Modelling to the Design of Electric Furnaces (Keynote)
L.H. Gunnewiek, L. Oshinowo, T. Plikas and R. Haywood

DC Furnace Containment Vessel Design using Computational Fluid Dynamics
B. Henning, M. Shapiro and L.A. le Grange

A Finite Element Model of a Sgderberg Electrode with an Application in Casing Design
I. Mc Dougall, C.F.R. Smith, B. Olmstead and W.A. Gericke

Mathematical Model of Heat and Mass Transfer in the Steel Belt Sintering Process
L. Hekkala, T. Fabritius and J. Harkki

MANGANESE
Session Chairpersons: P.C. Hechter & B. Madelin

The Development and Application of a HCFeMn Furnace Simulation Model for Assmang Ltd.
B.R. Broekman and K.J.R. Ford

Computer Simulation of the Equilibrium Relations Associated with the Production of Manganese Ferroalloys
K. Tang and S.E. Olsen

Use of Comilog Ore in Ferromanganese Production
M. Tangstad, P. Calvert, H. Brun and A.G. Lindseth

The Smelting of Manganese Carbonate Ore

P. O’Shaughnessy, J.K. Kim and B.W. Lee
REDUCTANTS
Session Chairpersons: P.C. Hayes & O. Raaness

Reductant Characterisation and Selection - Implications for Ferroalloys Processing (Keynote)
V. Sahajwalla, M. Dubikova and R. Khanna

The Characterisation of Carbon Reductants in the Metallurgical Industry — A Case Study
R. Falcon, V. duCann, D. Comins, R. Erasmus, P. den Hoed and A. Luckos

The Behaviour of Coke in Submerged Arc Furnace Smelting of Ferromanganese
S. Kamalpour and W.J. Rankin

Use of Charcoal in Silicomanganese Production
B. Monsen, M. Tangstad and H. Midtgaard

MODELLING and SIMULATION Il

Session Chairpersons: B. Olmstead & M. Shapiro

Arc-Electrode Interactions in Silicon and Ferrosilicon Furnaces
G. Szvarsdottir, M.Th. Jonsson and J.A.Bakken

Simulation of the Electric Field in a Submerged Arc Furnace
M. Dhainaut

Sensitivity Analysis of a Dynamic Model for Submerged Arc Silicon Furnaces
B.F. Lund, B.A. Foss, K.R. Lgvasen and B.E. Ydstie

Electrometallurgical Relationships in Electric Smelting Furnaces
J. Persson and N.G. Bliss



REFINED MANGANESE and SILICOMANGANESE ) i
Session Chairpersons: B.R. Broekman & D.B. Wellbeloved
Silicomanganese Production - Process Understanding ' N F A c 0 N X
S.E. Olsen and M. Tangstad
Optimisation of SiMn Production at Transalloys
K. Bisaka, J. Griesel and P.H.F. Bouwer . e 5

Factors Affecting Silicomanganese Production Using Manganese Rich Slag in the Charge
M. Eissa, A. Fathy, A. Ahmed, A. EI-Mohammady and K. El-Fawakhry

The Production of Refined Ferromanganese at Cato Ridge Alloys
R. Burger and M Masukawa

FURNACE DESIGN 11

Session Chairpersons: S. Basista & A.J. Dzermejko

Monitoring and Control of Furnace 1 Freeze Lining at Tasmanian Electro-Metallurgical Company
A. de Kievit, S. Ganguly, P. Dennis and T. Pieters

The Truths and Myths of Freeze Lining Technology for Submerged Arc Furnaces
P.L. Duncanson and J.D. Toth

“Freeze” Lining on M12 Furnace: Motivation, Installation and Operation
A.M. Hearn, A.S.J. van Rensburg and J.R. Henning

Application of a High-Intensity Cooling System to DC-Arc Furnace Production of Ferrocobalt at Chambishi
L.R. Nelson, R. Sullivan, P. Jacobs, E. Munnik, P. Lewarne, E. Roos, M.J.N. Uys, B. Salt,
M. de Vries, K. McKenna, N. Voermann and B.O. Wasmund

MARKETS and APPLICATIONS

Session Chairpersons: J.P. McLaughlan & P. Ryan

Emerging Steel and Specialty Steel Grades and Production Technologies — Impacts on the Selection and
Use of Ferroalloys (Keynote)
R. Dippenaar

Preliminary Investigations of Low-Nickel Stainless Steels for Structural Applications
J. Kerr and R. Paton

An Overview of Current Manganese and Chromium Ferroalloy Production in Russia
L.A. Smirnov, V.l. Zhuchkov, E.l. Arzamastsev and A.A. Babenko

Chromium Use by Market in the United States
J.F. Papp
SENSORS and CONTROL

Session Chairpersons: C. Aldrich & J.A.M. Rademan

Rapid Sensors for Ferroalloy Production and Processing (Keynote)
M. Iwase, A. McLean, K. Katogi and K. Wakimoto

Towards Predictive Control of Ferroalloy Furnaces: Combining Thermochemistry, Inventory Modelling
and Systems Engineering
J.J. Eksteen, S.J. Frank and M.A. Reuter

Integrated Furnace Controls: Implementation on a Covered-Arc (Shielded Arc) Furnace at Cerro Matoso
J. Janzen, T. Gerritsen, N. Voermann, E.R. Veloza and R.C. Delgado

ELECTRODES

Session Chairpersons: H. Johansson & J. Kerr

Melting and Densification of Electrode Paste Briquettes in Sgderberg Electrodes
B. Larsen, J.P.M. Amaro, S.Z. Nascimento, K. Fidje and H. Gran

Insights into the Influences of Paste Additions and Levels on Séderberg Electrode Management
L.R. Nelson and F.X. Prins



ENVIRONMENT and HEALTH 9 =1
Session Chairpersons: W.A. Gericke & M. Huvinen l N F A c 0 N X
Chemical Risk Assessment at the International Programme on Chemical Safety

(Keynote)

A. Aitio

Human Health Risk Assessment for Metallic Chromium and Trivalent Chromium in Pt T
Accordance with European Union Legislation
M. Luotamo and V. Riihiméki

Hexavalent Chromium Air Dispersion Modelling in the South African Ferrochromium Industry
L.W. Burger

SILICON

Session Chairpersons: J. Brosnan & J-P. Bucher

Reaction Mechanisms of Charcoal and Coke in the Silicon Process
E.H. Myrhaug, J. Kr. Tuset and H. Tveit

Low-Silicon Ferrosilicon Production from Iron Ore Materials in an Oxygen Reactor
A.V. Pavlov, K.L. Kossyrev, A.E. Semin, A. Korostylev and V.A. Grygorian

Controlled Solidification of Ferrosilicon
E. Ott and L. Arnberg

Casting and Cooling/Crushing of Silicon Metal and Silicon Alloy at Bécancour Silicon Inc.
R. Boisvert, D. Leblanc, D. Ksinsik and C. Roche

The New Copper Casting-Machine: Experiences at Ferroatlantica
J. Bullén and A. More

POST TAPHOLE

Session Chairpersons: J.P.W. Bennie & P-A. Lundstrom

“Induref” - Induction Ladle Refining Furnace for Secondary Metallurgical Applications
M. Bhandari and D. Norval

Induction Melting of Ferro-Alloy Fines
C. Lemire and A. Biscaro

Post Taphole Practices Adding Value
H. Hearnden

Atomisation of Ferroalloys
J.J. Dunkley and D. Norval

The Recovery of Chrome and Manganese Alloy Fines from Slag
J.H. van Reenen, H. Thiele and C. Bergman

CHROMIUM OPERATIONS

Session Chairpersons: J. Basson & A.P. Riley

Distributed Compositional and Temperature Nature of Melts in Submerged and Open Arc Furnaces in
High Carbon Ferrochrome Production
J.J. Eksteen, S.J. Frank and M.A. Reuter

Technological Change Yields Beneficial Process Improvement for Low Carbon Ferrochrome at
Zimbabwe Alloys
N.R. Shoko and J. Chirasha

Effect of Chrome Ore Quality on Ferrochrome Production Efficiency
M.H.Farjadi and J.Azari

Air Quality Management in the North West Province of South Africa — A Successful Partnership with Industry
W. Bryszewski and J. Visser

Ultrafine Particles: Aggravating Exposure Factor?
W.C.A. van Niekerk and M.H. Fourie



AUTHORS INDEX

Ahmed, A. ......ooovveeenen. 245
ATtIO, Ao 796
Akdogan, G. .......ccoeveennenne. 343
Alexis, J. coovvveiiiiiiiieeee, 466
Amaro, JP.M.......cccccooo...... 405
Anacleto, N.........oooeeuvvnneenn. 173
Angal, RD.......c.covverrnnnnnn. 163
Arnberg, L. .......ccoooevieenn. 130
Armntzen, HB....................... 261
Arzamastsev, E1................. 766
Azari, Jooooooooeeeiiiiie 103
Babenko, A A.....cccouvveeeenn.. 766
Bakken, J.A. .....oooeneeee. 593
Barthel, W. ..........ocvveenne. 281
Basson, J....cccccccoeeveeiinnne. 47
Bennie, JP.W. ....cccoouvvvnnne.n. 60
Bergman, C............cccoe... 548
Bhandari, M....................... 522
Bhonde, P.J..........ccuvee. 163
Bisaka, K. .....cooovvvvinneenn, 239
Biscaro, A.......ooooovvevuvnnnnnn. 528
Bliss, N.G. ..cooovvverrerrennen, 627
Boisvert, R.........coovvveennnne. 138
Bonnet, F. ....ccooeeeiiieiennnnn. 300
Bouwer, PH.F.................... 239
Brereton-Stiles, P.J. ............ 726
Broekman, B.R. .................. 194
Brun, H. ..ooooeieiiiiiiiiin, 213
Bryszewski, W.................... 779
Bullon, J....ooooveveiiieiie, 147
Burger, LW.....cocoevvveennne 806
Burger, R. ...cooocviiiiiiees 254
Burstrom, E. ... 466
Calvert,P....coovvnneeenn. 213
Candy, L. c.ocoovieiiieiiees 455
Chirasha, J. .....oooovvniiieeninnn. 94
Comins, D........cooovvvveenneenn. 363
Cramer, L A......ccoovvvviiiiin, 47

Daavittila, J. ..cccovveeeeeeinnnnns 432
Davey, K.P....ccoovverieiinn, 272
deJong, A. .cocoeeiiiiieieene 60
de Kievit, A...oooovvevveeeinnnnn. 477
de Vries, M.......ccccovvvevveennn. 508
Degel, R. ....ooovvviiiieiies 444
Delgado, R.C........cccovenee. 659
den Hoed, P.........cooeevennnnnn. 363
Dennis, P...coooovvvvvveeeeeiiinnn, 477
Denton, G.M. ................ 60, 687
D)L, 1B amoemssscocor o i 78
Dhainaut, M. .........ccceevuunnn. 605
Dippenaar, B.A. .................. 281
Dippenaar, R. ............c........ 741
Dubikova, M. ..........ccoeuuee... 351
duCann, V. ...ccoovvvvvveiiiinnnns 363
Duncanson, P.L................... 488
Dunkley, J.J..ccccovnieiii, 541
Eissa, M......cooovuvvivieiiiinn, 245
Eksteen, J.J..ccccuvvvneennn. 83, 648
El-Fawakhry, K................... 245
El-Mohammady, A.............. 245
Erasmus, R. ...........ccooonnn. 363
Ercayhan, S. ........cccoeeviennn. 78
Eric, RH. ....oooeeiiiiiiinn, 343
Fabritius, T....cccovvveeeeiiinnnns 585
Falcon, R....ccoovvvviviiiiiiiinn, 363
Farjadi, M.-H......c.ccoevennen. 103
Fathy, A....coooviiiiiiiciee, 245
Fidje, K. oo, 405
Ford, KJR...oocoovvvriiiinn. 194
Foss, BAA.....ooovvvvvveveeeiviinnnn, 614
Fourie, M.-H.........cccoevvnnnnn 787
Frank, S.J. .cccovvviviinnnns 83, 648
Ganguly, S........ccoeeeee. 173,477
Gaye, H. ..ooovveiiiii 300
Gcabashe, T.S. ......cocovveeeee p2
Gericke, W.A. .....ccoeeeenne.. 575

INFACON X

=

K & e~ o
1 thecud®
Gerritsen, T................. 455, 659
Goff, T.Joeeiiiieie 687
Gran, H. .....ooooovv, 405
Griesel, J.ooovivvviiiieiiieennn, 239
Grontvedt, P.O................... 261
Grygorian, V.A......ccceeueeee. 122
Gunnewiek, L.H. ................ 555
Harkki, J. .ooooovveninenn. 36, 585
Hayes, P.C. ....ccccceeennes 1,184
Haywood, R........cccoccvrnnns 555
Hearn, AM................. 500, 712
Hearnden, H....................... 534
Hekkala, L. ..........ccooeuvnnne... 585
Henning, B.........ccccceeieeeins 565
Henning, JR. ..........ccoee.. 500
Hiltunen, R. ........oooovvvnnnnnne. 36
Holappa, L. .....ccoeevveieeinnen. 26
Honkaniemi, M................... 432
Ishak, R.J. ..ooooviiiiiiiiiin, 261
Iwase, M. ......cccoevvvvnnnnnnnnnnn. 635
Jacobs, P. ..oeeveeeeiiiie 508
Jahanshahi, S. ............. 316, 693
Jak, E. oo 184
Janzen, J................ 659
Jn, Y. oo 735
Jokinen, P. ..........ccoeeunnnnen... 432
Jones, T.E. .cccoociieiiiiiiiiennen. pS
Jonsson, M.Th. ................... 593
Kamalpour, S...................... 381
Kang, G...ooooovvevieiniinicncns 705
Karnoukhov, V.N. .............. 333
Katogi, K. ..oooovviiiieiienee. 635
Kerr, J. i 757
Khanna, R............ccooeuunnne... 351
Kim, JK .o 223
Kizu, Y. oo, 155
Korostylev, A. .....cccceveennene 122

Kossyrev, K.L.......ccccenne. 122



Kriek, J. oo p3
Krogerus, H. ....ccoovvvnvieennnnne. 68
Ksinsik, D......ccocvevvevvienenns 138
Kunze, J. .ccovvveeiiiieee. 444
Larsen, B. .....ccooevvvviinnnnnnn. 405
le Grange, L.A. ................... 565
Leblanc, D. ........coovvuveneee... 138
Lee, BW..oooooiioiiiiiciien, 223
Lehmann, J. ..........cceeeeene. 300
Lemire, C......ooooovvnveennenen. 528
Lewarne, P............cooeeee. 508
| 3 T € 735
Lindseth, A.G. .....cccuuuee.... 213
Lindstad, T.......ccoovvvvunnnnen.. 261
Linnell, R.J. ..o pl
Lovasen, KR........cc........... 614
Luckos, A. ..oooovvvveeeenneenn. 363
Luotamo, M. .....cccceeeennnnnn.. 801
Lund, BF....ccccoooeviiiinnnn. 614
Malan, J. ......oooevvvveiinennne, 281
Malila, N.N......c.ccoveviennnns 291
Malkov, N.V....ooovevverneenn. 333
Masukawa, M. ........c........... 254
Matyas, A. ..coceeviiieieenen. 455
McDougall, L. ..................... 575
McKenna, K. ... 508
IVIcI¥ean, Ay ~......0..... 635
Midtgaard, H. ..................... 392
Miyauchi, Y.....coooevveeenenne 155
Monsen, B. .....ccccoeeveennnnnn. 392
More, A. ..o 147
Munnik, E........ooovennnennennn. 508
MUNoz, V..ooooeeeeeeeeeeeeeeeen, p4
Myrhaug, E.H. ................... 108
Nascimento, S.Z. ................ 405
Nelson, L.R........... 47, 418, 508

Niemeld, P.....coovvveveeenneenennnen. 68
Nishi, T. oo, 155
Norgate, T.E........ccccveenenns 693
Norval, D..........cc...... 522, 541
O’Shaughnessy, P. .............. 223
Oikarinen, P. .......ccceevvvvvnnnns 68
Olmstead, B............ccooeune. 575
Olsen, SEE.....ccccoueeui. 206, 231
Oshinowo, L......cc....coouue.... 555
Ostrovski, O. ......oeeveeevvinnnns 173
Ot 1B oovoomomaodr SR RN 130
Papp, J.F. oo 770
Pariser, HH.........cccooeeneennnn. p5
Paton, R......cccoooviviiviei, 757
Pavlov, A V....ccoovvvvvnnnnnn. 122
Persson, J......cccovvviiiiiiiiinni. 627
Pieters, T oo eeeosniereeeeenaannnnes 477
Plikas, T. ...cooovviiniiiiiiiinnns 555
Prins, F.X. ooovoiiieieiiis 418
Rankin, W.J................. 381, 693
Rennie, M.S. .....ccooevvivnnnn. 726
Reuter, M.A. ..... 15, 26, 83, 648
Rithimaki, V......cccooveveennns 801
Roche, C....ccovvveeeie 138
R00S, J.G..ooovvvvvvvee, 712
R00S, E..oovvvevvveeii, 508
Roschin, V.E. .....ccccccoevnn. 333
Roschin, A V.....ccoovvvvevennnnn. 333
Saevarsdottir, G. .................. 593
Sahajwalla, V. .....cccoceeene. 351
Saito, K. v, 155
Salt, B...oooveeeeeeeeieeeieee, 508
Sano, N....cooeeeveenes 670
Schuffeneger, C..................... 26
Semin, AE..........ccooverennn. 122

Seppald, T. cccvevvveereeieeieeens 26

INFACON X

s %, e, W e~ o
08t
Shapiro, M. ....c..ccoeeevveveennen. 565
Shoko, N.R. ......coc....... 94,291
Singh, N...oooovvvriiiiieieenen. 726
Smirnov, L A...cccvvvveeeeenn. 766
Smith, C.F.R.........cc.coee. 575
Song, J. e 705
Stober, F. ..oooovvveiiieenenn. 455
Sullivan, R. .........cccvvreennen. 508
Sun, S..oooieeieeeeee, 316
Syvertsen, M........cccceeeennneen. 261
Tang, K. ..cooooiiiiiiiiiiiees 206
Tangstad, M. ....... 213,231, 392
Thiele, H...ooooovvvveiineeen. 548
Toth, I.D. ..oooveeiieieiiene 488
Tuset, JKr. cooooovveeninenen. 108
Tveit, Hoooovveeeeiiieeieeee. 108
Uys, MU N....cooiiiiinieeiens 508
van Niekerk, W.C.A. ......... 787
van Reenen, J.H.................. 548
van Rensburg, A.S.J. .......... 500
Veloza, ER..........ccceuuu... 659
ViSSer, J. coooeeeieeiieeeeiiieeens 779
Voermann, N. ..... 455, 508, 659
von Schéele, J. ........ccco....... 678
Wakimoto, K. ..................... 635
Wang, S. ... 735
Wasmund, B.O. .................. 508
D GF: 10 T 15,26
Yang, Y..oooooeeoeiieeeeiieeeeen, 15
Ydstie, B.E.....cccoovvevnnnnnn. 614
NG, (G . .coc000000000000000000c 466
Yiicel, O..vveeeeeeeeeeeeeeeee 78
Zhang, L. .....ccoovvvvvennennnnns 316
Zhao,B. ...ccovveeeiiiiii 184
Zhuchkov, V.I.......ccounne. 766



	PLENARY PRESENTATIONS
	Opening Session
	Closing Session

	TECHNICAL PROGRAMME
	Chromium Fundamentals
	Environment
	Raw Materials
	Chromium Development
	Energy and Refractory
	Fundamentals
	Manganese Fundamentals
	Furnace Design
	Modelling and Simulation I
	Manganese
	Reductants
	Modelling and Simulation II
	Silicon
	Refined Manganese and Silicomanganese
	Furnace Design II
	Markets and Applications
	Sensors and Control
	Electrodes
	Environment and Health
	Silicon
	Post Taphole
	Chromium Operations

	AUTHOR INDEX

	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W
	X
	Y
	Z


	home: 


