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Edited by P.W.J. van Rensburg
S3 Application of Computer Methods in the Mineral Industry

(APCOM 1973) Edited by M.D.G. Salamon
S4 Infacon 1974 Edited by H.W. Glen
S5 Proceedings of the 12th CMMI Congress 2 volumes (1982)

Edited by H.W. Glen
S6 Rockbursts and Seismicity in Mines (1984) Edited by 

N.C. Gay and E.H. Wainwright
S7 The Planning and Operation of Open Pit and Strip Mines

(1986) Edited by J.P. Deetlefs
S8 GOLD 100: Proceedings of the International Conference on

Gold (1986)
Volume 1: Gold Mining Technology Edited by H. Wagner and 
R.P. King
Volume 2: Extractive Metallurgy of Gold Edited by C.E. Fivaz
and R.P. King
Volume 3: Industrial Uses of Gold Edited by G. Gafner and
R.P. King

S9 APCOM 87: Proceedings of the Twentieth International
Symposium on the Application of Computers and
Mathematics in the Mineral Industries (1987)
Volume 1: Mining Edited by L. Wade, R.W.O. Kersten and 
J.R. Cutland
Volume 2: Metallurgy Edited by R.P. King and I.J. Barker
Volume 3: Geostatistics Edited by I.C. Lemmer, H. Schaum and
F.A.G.M. Camisani-Calzolari

S10 International Deep Mining Conference (1990)
Volume 1: Innovations in Metallurgical Plant Edited by 
G.A. Brown and P. Smith and 
Application of Materials Engineering in the Mining Industry
Edited by B. Metcalfe
Volume 2: Technical Challenges in Deep Level Mining Edited
by D.A.J. Ross-Watt and P.D.K. Robinson

S11 Infacon 6 ( Incorporating Incsac) (1992)
Edited by H.W. Glen

S12 Massmin 92 Edited by H.W. Glen (out of print)
S13 Minefill 93 Edited by H.W. Glen
S14 XVth CMMI Congress Publications (1994)

Volume 1: Mining Edited by H.W. Glen– Volume 2: Metals
Technology and Extractive Metallurgy (1994) Edited by 
H.W. Glen

S15 Surface Mining 1996 Edited by H.W. Glen
S16 Hidden Wealth (1996) Edited by H.W. Glen
S17 Heavy Minerals 1997 Edited by R.E. Robinson
S18 The 8th International Platinum Symposium (1998)
S19 Mining in Africa ’98
S20 Extraction Metallurgy Africa ’98
S21 Sixth International Symposium for Rock Fragmentation by

Blasting (1999)
S22 Metallurgy Africa ’99
S23 Heavy Minerals 1999 Edited by R.G. Stimson
S24 Tunnels under Pressure Technical Editor T.R. Stacey
S25 Mine Hoisting 2000
S26 Coal–The Future (2000)
S27 The Fifth International Symposium on Rockburst and

Seismicity in Mines (RaSim 5) (2001)
S28 6th International Symposium on Mine Mechanization and

Automation (2001)
S29 XIV International Coal Preparation Congress and Exhibition
S30 Surface Mining 2002—Modern Developments for the New

Millennium
S31 IFSA 2002, Industrial Fluidization South Africa
S31a APCOM 2003—Application of Computers and Operations

Research in the Minerals Industries
S32 ISSA/Chamber of Mines Conference—Mines and Quarries:

Prevention of Occupational Injury and Disease
S33 ISRM—Technology Roadmap for Rock Mechanics
S34 Heavy Minerals Conference 2003
S35 Safety in Mines Research Institutes (2003)
S36 VII International Conference on Molten Slags, Fluxes & Salts

(2004)
Tenth International Ferroalloys Congress INFACONX 2004

S37 Deep and high stress mining 2004
S38 ‘Platinum adding value’ 2004
S39 Base Metals—Southern Africa’s response to changing global

base metals market dynamics 2005
S40 Strategic versus Tactical approaches in mining 2005
S41 Best practices in rock engineering SARES 2005
S42 IFSA 2005, Industrial Fluidization South Africa
S43 Southern African Pyrometallurgy 2006 International

Conference
S44 Stability of rock slopes in open pit mining and civil

engineering situations
S45 ‘Platinum Surges Ahead’ 2006
S46 Hydraulic Transport of Solids - Hydrotransport 17 (2007)
S47 Fourth Southern African Base Metals Conference ‘Africa’s

base metals resurgence’
S48 Heavy Minerals Conference, 2007
S49 Cave Mining Conference, 2007
S50 International Symposium on Lead and Zinc processing –

Lead & Zinc 2008
S51 Surface Mining 2008
S52 Platinum in transformation 2008
S53 IFSA 2008, Industrial Fluidization South Africa
S54 Hydrometallurgy Conference 2009
S55 Shotcrete for Africa 2009
S56 Base Metals Conference 2009
S57 Heavy Minerals Conference, 2009
S58 Hard Rock Safe—Safety Conference 2009
S59 Sampling and Blending 2009
S60 World Gold 2009 Conference
S61 Physical Beneficiation Conference 2010
S62 Second Hardrock Safe—Safety Conference 2010
S63 Platinum in Transition ‘Boom or Bust’ 2010
S64 South African Pyrometallurgy 2011 International Conference
S65 Minefill 2011 (10th International Symposium on Mining with

Backfill)
S66 Base Metals Conference 2011 
S67 MineSafe 2011 Conference
S68 Iron Ore and Manganese Ore Metallurgy 2011
S69 Percolation leaching: The status globally and in Southern

Africa
S70 IFSA 2011, Industrial Fluidization South Africa
S71 Southern Hemisphere International Rock Michanics

Symposium 2012
S72 Platinum Conference ‘A catalyst for change’ 2012
S73 Ferrous 2012—Ferrous and Base Metals Development

Network Conference
S74 Diamonds - Source to use 2013
S75 Sampling and analysis: Best-practice in African mining 2013
S76 Base Metals Conference 2013
S77 Precious Metals 2013 Conference—The Precious Metals

Development Network (PMDN)
S78 Physical Beneficiation 2013 Conference
S79 21st Century challenges to the southern African coal sector
S80 Furnace Tapping Conference 2014
S81 Platinum Conference ‘Platinum—Metal for the Future’ 2014
S82 IFSA 2014, Industrial Fluidization South Africa
S83 Copper Cobalt Africa 2015
S84 The Danie Krige Geostatistical Conference 2015 - Vol. 1

The Danie Krige Geostatistical Conference 2015 - Vol. 2
S85 World Gold Conference 2015
S86 Slope Stability 2015
S87 Nuclear Materials Development Network 2015
S88 Diamonds still sparkling Conference 2016 
S89 Hydrometallurgy Conference 2016
S90 Heavy Minerals Conference 2016
S91 AMI-Ferrous and Base Metals Development Conference 2016
S92 IFSA 2017–Industrial Fluidization Conference 2017
S93 AfriRock 2017 ISRM International Symposium
S94 AMI Precious Metals 2017–The Precious Metals Development

Network (PMDN) Symposium
S95 7th International Platinum Conference 2017
S96 Infacon XV: International Ferro-Alloys Congress 2018
S97 Copper Cobalt Africa in association with the 9th Southern

African Base Metals Conference

Proceedings Prelims - A4 .qxp_PRELIMS  2018/10/01  11:34 AM  Page 3



Published by The Southern African Institute of Mining and Metallurgy
Fifth Floor, Minerals Council South Africa Building, 5 Hollard Street, Johannesburg, 2107

Republic of South Africa

© The Southern African Institute of Mining and Metallurgy, 2018

ISBN 978-1-928410-11-9

Reviewing Process and List of Reviewers 
In order to ensure a quality conference proceedings volume, all the published papers were independently peer-reviewed
by experts in the respective specialist fields to ensure the highest relevance and quality.

The abstracts were first forwarded to the Organizing Committee for their initial acceptance. Once the abstract was
accepted, the author(s) was informed and advised of the deadline date for submission of the paper. The complete papers
were then sent to at least two independent reviewers. Depending on the reviewers’ comments, the author(s) had to
make the changes suggested by the reviewers and submit the revised paper.

The revised paper was then forwarded to the reviewers for final acceptance. Once the revised paper had been accepted
by the reviewers, the paper was sent to the desktop publishing (DTP) department for proofreading and formatting.

The author(s) were required to approve the final copy before publication of the paper.

Printed by Camera Press, Johannesburg

G. Akdogan

W. Banda

N. Bester

Glen Denton

M.W. Erwee

S. Gaal

H. Goosen

J.P. Gous

D. Gregurek

D. Hayman

L. Hockaday

R. Hundermark

R.T. Jones

M. Kanyane

H. Kotzé

L.H. Lindstad

E. Matinde

M. Mnisi

J. Muller

J. Nell

J.E. Olsen

H.J. Oterdoom

P.C. Pistorius

Q.G. Reynolds

S. Ritchie

N. Segapela

J.D. Steenkamp

S. Swanepoel

D. Zeelie

The Organizing Committee would like to thank the reviewers listed below for their efforts in reviewing
the papers in these proceedings: 

Proceedings Prelims - A4 .qxp_PRELIMS  2018/10/01  11:34 AM  Page 4



FOREWORD

This publication records the proceedings of the second Furnace Tapping Conference,
Furnace Tapping 2018, held in Skukuza, South Africa from 14–17 October 2018.
Tapping into the energy and enthusiasm created in 2014, the Southern African Institute

of Mining and Metallurgy proudly brings you Furnace Tapping 2018. 
I would like to welcome you to a learning experience that the committee and sponsors

put together with great dedication and hard work, while having lots of fun at the same time.
We are privileged to bring you two keynote speakers with interesting perspectives on the
tapping process and a range of peer-reviewed papers that address operational, research
and development, and engineering perspectives. Our exhibitions allow for informal
discussions around the products and services on offer. At the workshop we plan to identify
ideas for future work in the field, and the post-conference tours offer you the opportunity to
visit the largest platinum smelter in the world or try your hand at lancing. 

In the words of Oriah Mountain Dreamer, I invite you to stand in the centre of the fire
with me so that we can engage with furnace tapping once again. Let us discuss how we
live with failure, how we get up after the night of grief and despair, and do what needs to
be done. That we can see Beauty even when it is not pretty every day and, most of all that
we can share in the adventure of being alive!

(Words in italics from the poem The Invitation, by Oriah Mountain Dreamer, published
in her book with the same name).

Joalet D. Steenkamp 
Chairperson, Organizing Committee
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