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Foreword

This publication records the proceedings of the Fifteenth International Ferro-Alloys
Congress, Infacon XV, held in Cape Town, South Africa from 25-28 February 2018.

This congress represents a changing industry in a changing world. There have been
major structural changes in the ferro-alloys industry over the past few years, as
companies seek to find the global economic optimum of where and how important
metals are produced. We see further evidence of change in South Africa's new political
leadership, and there is an improved mood of optimism now coming to the fore. The
current drought in Cape Town makes us aware of the importance of adapting to a
changing climate, and causes us to reflect on how, as responsible citizens of our planet,
we can improve the environmental performance and energy efficiency of our industry.
We can perhaps dream a little of a day, some time in the future, when most electrical
energy is produced from clean hydropower or solar power, and water supplies in Cape
Town are supplemented by towed icebergs.

It is an appropriate time for a scientific gathering to take place in Cape Town, as we
remember an important event that took place here just over fifty years ago. On
3 December 1967, the eyes of the world were focused on the world's first heart
transplant by Dr Chris Barnard, one of the world's early celebrity scientists. This event
was almost as closely watched as the moon landing less than two years later.

For Infacon XV, about 150 papers were finally selected for publication, from 199
abstracts that were submitted. All papers were thoroughly reviewed by at least two
independent experts in their respective specialist fields, and this process has greatly
improved the quality of the contributions. We are very grateful to the 148 reviewers
who gave their time freely in undertaking this monumental task, and appreciate their
valuable technical and editing inputs. Authors from 29 countries will present their
work to over 400 delegates from 32 countries, through the 45 technical sessions. We
appreciate the time and effort that the authors have put into their papers and
presentations. The organizing committee and conferencing team have done a great job
of putting all of this together into a coherent whole.

We have tried to cover the major ferro-alloys (especially FeCr and FeMn) extensively.
The primary focus is on technical aspects of production processes, furnaces, and power
supplies, but safety, environmental, and legislative aspects are covered too. We hope
that the topics discussed reflect many of the needs and challenges faced by ferro-alloy
producers today. We hope that you will find the technical discussions relevant and
interesting.
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Professor Rodney T. Jones & Professor R. Hurman Eric
Co-Chairpersons of Infacon XV



Welcome to Infacon XV in Cape Town, on behalf of the
International Committee on Ferro-Alloys (ICFA)

On behalf of the International Committee on Ferro-Alloys (ICFA), it is with great
pleasure that we welcome all the participants at Infacon XV in Cape Town. After a
cycle of four congresses in the northern hemisphere, it is appropriate that Infacon
returns to South Africa at a time of great change in the region. South Africa has had a
very strong role to play in the global ferro-alloy industry for a very long time. Even if
the nature of its contribution changes, the country will continue to be a major player in
this arena. It is a pleasure for Infacon to return to Cape Town - a city of great scenic
beauty and world heritage sites.

ICFA would like to thank the Organizing Committee of Infacon XV for their dedication
and the huge amount of hard work that they put into arranging this congress, ever
since June 2015 when it was awarded to South Africa at the ICFA meeting held during
Infacon XIV in Kyiv, Ukraine. Thanks are also due to the Southern African Institute for
Mining and Metallurgy (SAIMM) for hosting and ensuring the smooth running of this
event. The Ferro-Alloy Producers’ Association (FAPA) encouraged its members to
open their operations to visitors, and a well-supported programme of post-conference
technical tours has been arranged. Mintek and the University of the Witwatersrand
were extremely supportive in allowing their staff to be actively engaged in organizing
this event. The experienced International Advisory Committee were always ready and
available to offer support and guidance. The support of our sponsors and exhibitors is
also greatly appreciated.

The publication of scientific and engineering work is seen as vital to our industry. The
Infacon series of congresses is well known for the quality of its papers, due largely to
the enormous of work that is put into reviewing papers. Each paper at this congress
has been reviewed by two independent experts, who have freely and generously given
their time to improving the quality of the work that is presented and published. ICFA
has a policy of making all papers from current and past Infacon events freely available
via open access, and all Infacon papers are now available online.

The International Committee on Ferro-Alloys (ICFA) plans to hold its next meeting
during Infacon XV, and will announce the host for Infacon XVI during the closing

ceremony of this congress on 28 February 2018.

We look forward to interesting technical sessions, stimulating discussions with
colleagues, and a most enjoyable social programme in Cape Town.
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Professor Rodney T. Jones Isabel J. Geldenhuys
Chairman, ICFA Secretary General, ICFA
rtjones(@global.co.za IsabelG@mintek.co.za

Secretariat of the International Committee on Ferro-Alloys
Mintek, 200 Malibongwe Drive, Private Bag X3015, Randburg, 2125, South Africa
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Infacon XV Sponsors

Platinum Sponsor:

HATCH

Whatever our clients envision, our engineers can design and build. With over six decades of business and
technical experience in the mining, energy, and infrastructure sectors, we know your business and
understand that your challenges are changing rapidly. We respond quickly with solutions that are
smarter, more efficient, and innovative. We draw upon our 9000 staff, with experience in over 150
countries, to challenge the status quo and create positive change for our clients, our employees, and the
communities we serve.

http://hatch.com

Gold Sponsors:

«

FURNCOR
gy

Established for 25 years, providing 24-hour service to the smelter industries and furnace design houses of
the world, Furncor welcomes your business. Having more than 3500 square metres of workshop facilities,
allows us to fabricate, machine, weld, and assemble components manufactured by Furncor. Our service
covers all the requirements from design to installation, with a ISO 9001 2015 quality management system
certified by the South African Bureau of Standards to ensure traceability in supplying best quality and
service. As a leading furnace copper component repairer and supplier of new components, we can provide
best price options linked to best quality and support.

http://www.furncor.co.za

RiPASSO ENERGY

Ripasso Energy is a Swedish cleantech company founded in 2008 to further develop the Stirling
technology's outstanding ability to convert heat energy into electricity. The company offers different
solutions for power generation at record low prices, compared to other climate-smart and sustainable
alternatives. Ripasso Energy's Stirling engine has an unofficial world record in converting solar energy to
electricity with close to twice the efficiency of competitive technologies. The company is listed in Sweden
(NGM Nordic MTF) and can also be traded at Borse Stuttgart in Germany.
https://ripassoenergy.com/en/



http://hatch.com
http://www.furncor.co.za
https://ripassoenergy.com/en/
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METIX

SMS group
Metix (Pty) Ltd, belonging to the SMS Group, is a leading global provider of process plants and
engineering services for the pyrometallurgical industry, spanning both the ferro-alloy and non-ferrous
sectors. Metix has developed specialised patented equipment for furnaces, and is fully geared to
incorporate this equipment into larger turnkey projects.
http://www.metix.co.za

S

RHI MAGNESITA

RHI Magnesita is the result of the combination of RHI and Magnesita to form the global leading supplier
of high-grade refractory products, systems, and services, which are indispensable for industrial high-
temperature processes exceeding 1200°C in a wide range of industries, including steel, cement, non-
ferrous metals, and glass, among others.

http://www.rhimagnesita.com

Vatvedt
Group

-Norway-
Vatvedt Group consists of Vatvedt Technology Ltd, Vatvedt Heavy Industries Ltd, and associated
partners. Vatvedt Group is a world-leading producer of equipment for submerged arc furnaces. Our
experience and know-how has been established from serving the industry for more than six decades. A
complete supplier to the ferro-alloy industry.
http://www.vatvedt.com

GORE

Creative Technologies
Worldwide
W.L. Gore & Associates Inc. As the inventor and leading supplier of PTFE membrane filtration products,

Gore is launching a brand new product for the ferro-alloy industry. The new GORE® Low Drag Filter Bag
maximizes furnace evacuation through your existing off-gas systems by reducing resistance to airflow.
This breakthrough technology will reduce your bag-house’s operating costs by reducing fan energy
consumption.

http://www.gore.com/products/industrial-baghouse-filters-metals-industry

"‘ DNEPROHYDROMACH

INTEGRATED SOLUTIONS FOR METALLURGY
Dneprohydromach is one of the world leaders providing integrated engineering, manufacturing, and
start-up services in the area of hydraulic tapping equipment for blast, ferro-alloy, and non-ferrous
furnaces, with over 300 successful installations in 15 countries. Product range also includes designing and
manufacturing of complete sintering machines and various non-standard equipment based on customers'
technical specifications.
http://dneprohydromach.com
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