
BACKGROUND
Fundamental knowledge of thermodynamic 
principles and data is important in 
understanding and improving processes 
used in the production of metals as well 
as in the design and development of new 
processes. This is particularly so given the 
fact that the production of metals from 
ores and/or secondary resources using 
pyrometallurgical processes involve complex 
thermochemical phenomena as a result 
of high temperatures and application of 
energy to materials. In most cases, however, 
pyrometallurgists do not fully appreciate 
the immense potential of thermodynamics 
to the design and operation industrial 
processes. This trend is worrying so as the 
engineering society is moving towards 
competencies focusing on a wide area of 
knowledge. The shift towards “Wikipedia 
knowledge” is a natural consequence of 
availability of huge amounts of information, 
but invariably, tends to occur at the expense 
of fundamental knowledge which forms the 
backbone of high quality thermodynamics 
teaching and research. In some instances, 
students and researchers tend to 
regurgitate derivations of thermodynamic 
equations with no indication of how such 
thermodynamic principles and data are 
to be put to practical use. To keep the 
interest and the dedication to the teaching, 
learning and application of thermodynamics 
principles and data, new teaching methods 
must continuously be developed with 
emphasis on how the fundamental 
knowledge is used in the research, design 
and operation of pyrometallurgical 
processes. 
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The broad objective of the International Conference on 
enhanced use of Thermodynamic Data in Pyrometallurgy 
Teaching and Research is to enhance the use of 
thermodynamic data in pyrometallurgy teaching and 
research. The ultimate goal is to increase competitiveness 
of the South African pyrometallurgical industry by 
demystifying thermodynamics and equipping the 
industry to use thermodynamic principles and data in 
metal production. Hosted by the Metallurgy Technical 
Programme Committee of the Southern African Institute 
of Mining and Metallurgy, this conference will focus on 
two main pillars: (a) the enhanced use of thermodynamic 
tools and data and the understanding the fundamental 
reaction mechanisms in metal production, and (b) 
developing methods for teaching thermodynamics and 
enhancing the teaching and learning and availability 
of thermodynamic methods and data. The project is 
funded by the Research Council of Norway through the 
Programme for International Partnerships (INTPART) 
under the project “Thermodynamic from Nanoscale to 
Operational Scale” (THANOS). 
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Preliminary Programme

Day 1 – Wednesday 28 September 2022
08:30–09:00   Registration Opens & Early Morning  

Refreshments/Zoom Platform Opens
09:00–09:40   Welcome and Opening Address 

E. Matinde, Conference Chairperson 
09:40–09:45 Safety Briefing 
09:45–10:00  SAIMM Presidential Address 

Z. Botha

Session 1: Selected topics and case studies in metal  
production
Session Chair: E. Matinde
10:00–10:35   Keynote Address: Thermodynamic  

evaluation of different metal-oxide  
systems for their applicability for hydrogen  
plasma-based reduction 
H. Dalaker, SINTEF, Norway

10:35–11:00  Volatilization behaviour of arsenic from a  
hematite Oore during Nnon-isothermal heating 
in argon atmosphere 
E.K. Chiwandika and S.M. Jung, Harare  
Institute of Technology, University of  
Zimbabwe, Pohang University of Science and 
Technology, Zimbabwe, Korea

11:00–11:15 Mid-morning refreshments

Session Chair: X. Goso
11:15–11:40  Overview of Thermodynamics Concepts in  

Production of Main Ferroalloys (Fe–Cr, Fe–Mn, 
FeTi, FeV) 
A. Bhalla and A.K. Shukla, Institute of  
Technology, India

11:40–12:05  Gas-slag-metal equilibrium simulation  
model of the Submerged Arc Welding  
process: the effect of flux chemistry on carbon 
steel weld metal oxygen content 
T. Coetsee, University of Pretoria, South Africa

12:05–13:00 Lunch
13:00–13:35  Keynote Address: Applications of phase 

diagrams to pyrometallurgical processes  
In-Ho Jung, Seoul National University, Korea

Session 2: Selected topics and case studies in metal  
production 
Session Chair: B. Maramba 
13:35–14:00  Thermochemical investigations into extraction 

of gallium and germanium from a secondary 
resource produced in Southern Africa 
X. Goso, P. Maphutha, K. Maluleke, T. Ntloko,  
B. Xakalashe, and K. Bisaka, Mintek, Zawadi  
Business Solutions Pty Ltd, South Africa 

14:00–14:25  Application of thermochemistry in the process 
mechanism investigation of carbothermic  
reduction of manganese ores 
T. Coetsee, University of Pretoria, South Africa

14:25–14:50  Thermodynamic features of solid-state reduction 
in a C-CO-H2 system of fine grains of ilmenite, 
manganese ore and chromite ore 
X. Goso, I.C. Thobadi, S. Tsebe, B. Xakalashe,  
K. Bisaka, Mintek and Zawadi Business Solutions 
Pty Ltd, South Africa

14:50– 5:15   Thermodynamics - What Gets Recycled, What 
Gets Lost, and What Gets Saved? 
R.E. Aune, Norwegian University of Science and 
Technology (NTNU), Norway

15:15–5:30 Afternoon refreshments

 
Session 3: Computational methods for thermochemistry
Session Chair: M.W. Erwee
15:30–15:55  Keynote Address: Physical properties of molten 

Sslags: Thermodynamics, transport and other  
properties Oobtained using molecular dynamics, 
empirical correlations, databases and neural 
networks 
A.S. Lopis, M.W. Erwee, J.H. Zietsman,  
G.A. Venter, Q.G. Reynolds, L. Malaka,  
V.S. Hilane, Centre for High Performance  
Computing , SamancorCr, Ex Mente Technologies, 
University of Pretoria, University of Cape Town                         
Mintek and Stellenbosch University, South Africa
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15:55–16:20  The investigation of Fe-26Si-9B Phase change 
material based on FactSage thermodynamic 
modelling 
J. Jiao, J. Safarian, K. Tang, and M. Tangstad, 
Norwegian University of Science and Technology 
(NTNU), SINTEF Industry, Norway

16:20–16:45  Geometric acceleration of complex equilibrium 
calculations for integration in high-temperature 
models 
W. Roos and J. Zietsman, University of Pretoria, 
South Africa

16:45–17:00  Day 1 Closing Remarks

Day 2 – Thursday 29 September 2022 
09:00–09:15   Registration Opens & Early Morning  

Refreshments 
09:15–09:25   Welcome and Opening Address 

E. Matinde , Conference Chairperson
09:25 – 09:30 Safety Briefing 

Session 4: Process modelling and simulation 
Session Chair: Q.G. Reynolds
09:30–10:05  Keynote Address: Materials and process design 

using FactSage Software  
In-Ho Jung, Seoul National University, Korea

10:05–10:25  Coupled thermodynamics and kinetics based 
modeling of high temperature metallurgical 
reactors 
A.K. Shukla and A. Bhalla, Indian Institute of  
Technology, India

10:25–10:45  Thermodynamic modeling of plasma-chemical 
nanopowders production 
N.V. Alekseev, A.V. Samokhin, and A.V. Kolesnikov, 
Baikov Institute of Metallurgy and Tshwane  
University of Technology, Russia, South Africa

10:45–11:05 Mid-morning refreshments and networking

Session Chair: R.T. Jones
11:05–11:25  Hydrogen use in ilmenite reduction: validation of 

thermodynamic data using kinetic modelling 
 V. Canaguier and E. Ringdalen, SINTEF Industry, 
Norway

11:25–11:45  Can the future of PGM smelting be modelled 
with FactSage?  
N. Sweeten, T. Makgoale, and J. Zietsman,  
Ex Mente, South Africa

11:45–12:45 Lunch

SESSION 5: Teaching and learning 
Session Chair: E. Matinde 
12:45 – 13:10  Energy- and mass- balances – the main tool for 

sustainability analyses 
M Tangstad Norwegian University of Science and 
Technology, Norway

13:10–13:35  Improving industrial understanding of  
thermodynamics through training 
 N. Sweeten, H. Weitz, and J. Zietsman, Ex Mente, 
South Africa

13:35–14:00  Thermodynamics teaching 
P. den Hoed

14:00–15:00 Teaching and Learning Panel Discussion
15:00–15:10 Conference Close
15:10–15:30 Afternoon refreshments and networking


