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Modern metals technology 

i 
Advances in SA's ferroalloy smelting 
South Africa has the world's richest reserves of chrome and 
manganese ores, used to make ferrochrome (FeCr) for the stainless 
steel industry and ferromanganese for carbon steel respectively. 
MechTech talks to Pat Davies of Metix - the major local supplier of 
plant processes and technology equipment to the smelting industry 
- about developments in the ferroalloy industries. 

parameters - was from Tanabe, a company 
in Japan," says Davies. "Due to the fact that 
Japan was a leading producer of ferroman
ganese during the 1970s, for its own steel 
plants, it was a principal provider of furnace 
plant and equipment in the world," he adds. 
Since then, the Japanese input to the ferroal
loy industry has diminished, allowing Metix 
to step into the gap. 

Since its inception in 2003, Metix has 
achieved a 20-fold increase in turnover and is 
now the preferred supplier of furnace equip
ment to the majority of the South African 
market. Notable achievements are: 
• The Hemic ferrochrome project, com

pleted in 2005, one of the largest fer
rochrome furnace projects in the world, 
a 78 MVA closed submerged arc furnace 
with preheating and a sintering plant pro
ducing 350 000 tons of sintered pellets 
per annum. "Metix was involved with the Pat Davies, marketing director Metix. 

M etix - which celebrated its 5th 

birthday in October this year 
has a long and rich his

tory in the smelting 
industry. Key Metix directors 
were involved in the construc
tion of both the ferromanga 
nese furnaces in South 
Africa, the 81 MVA M12 
furnace in Meyerton for 
Samancor (now BHP 
Billiton) in 1978; and the 
24 MVA No 6 furnace at 
Cato Ridge, built for Ass-
mang in 1991. Specifically, 
Reinier Meyjes, Metix's cur
rent MD, was the project manager, 
Davies, the electrical engineer and Gert 
Van Niekerk, the construction manager 
on the M12 Project, and then Davies was 
the project manager on the No 6 Furnace 
Project at Cato Ridge. 

"For both these projects, the core 
technology equipment - including process 
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Forged copper panels used for the roof of a 
closed furnace can keep the roof surface tem
perature below 100°C as compared to 220''C 
for a stainless roof under the same conditions. 

design and EPCM of the entire project, as 
well as the supply of technology equip
ment on the furnace - preheater and 
sinter equipment from Outotec," says 
Davies. 
The R750-million project to produce two 
600 000 tpa sintering plants for Xtrata 
near Rustenburg, completed in 2007. On 
this project Metix boasts a safety record 
of 2-million injury free hours. 

Two 37 MVA closed submerged-
arc furnaces for Tata Steel in 
Richards Bay. 

Also currently nearing com
pletion are two new 
600 000 ferrochrome 
sinter plants, one at 
Samancor's Middelburg 
plant and a second 

for ASA Metals in 
Burgersfort. 

Davies tells us 
more about the use of 

ferroalloys: "SA mines the 
most chrome-ore in the 
world, which is used to pro

duce an added value product 
called ferrochrome with 52% chrome 

content. This is used to make stainless steel, 
ferrochrome being a significant input to the 
production of stainless steel," he explains. 
"Right now, the market for stainless steel is 
in trouble, but the overall market has been 
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industry 

growing by 4-7% per annum. 
"SA produces around 60% of the world's 

ferrochrome, because we have the chrome 
ore and one of the lowest power costs in 
the world," he continues, "and to transport 
chrome ore out of South Africa is a very 
costly exercise - you need up to three tons 
of ore to produce each ton of ferrochrome." 
Columbus Steel being the only South African 
stainless producer, most of the ferrochrome 
produced is exported, and there are several 
ferrochrome producers in South Africa, in
cluding Samancor, Xstrata, Hemic, IFM, 
Assmang and ASA Metals. 

"In the case of mild steel, which has 
considerably larger annual production than 
stainless steel, the consumption of ferroman-
ganese per ton of mild steel is much lower," 
says Davies. 

"Manganese ore is converted to fer-
romanganese using the electric smelting 
process, and then used in the production of 
mild steel -ferromanganese production being 
a beneficiation process of adding value to the 
manganese ore itself," he explains. 

While the cost of electric power and the 
transport cost of ore to the smelter plant make 
it advantageous to produce ferrochrome in 
South Africa, these aspects do not have the 
same influence for ferromanganese - most 
ferromanganese producing plants are located 
close to the steel production plants, in Japan, 
Germany, and now China, says Davies. 
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Above: Metix pressure rings are designed for ease of fitment and removal, requiring only a hammer, 
a crowbar and lifting equipment to fit or remove the pressure ring. Left: Hernic's closed furnace, 
the world's largest. Closed furnaces are environmentally friendlier and more efficient - because 
they avoid the formation of chrome-six and the gas produced can be captured, cleaned and re
cycled for power generation or heating. 

There are only two producers of ferro
manganese in South Africa - BHP Billiton in 
Meyerton and Assmang, part of the African 
Minerals Corporation, in Cato Ridge, Kwa-
zulu Natal - and both are also large exporters 
of manganese ores. 

Metix, together with producers in the 
ferroalloys industries, locally and interna
tionally, are continuously developing better 
processes and equipment to suit the current 
demands of the smelting industry - demands 
to reduce emissions and to improve power 
efficiencies. 

Closed furnace technology is one such ex
ample. "A closed furnace is environmentally 
friendlier," says Davies. The chrome ore in 
the open furnace combines with oxygen to 
form chrome-six, he explains. "By closing the 
furnace, the formation of this toxic compound 
is avoided," he tells us. 

A second benefit is that the gas produced 
inside the closed furnace can be captured, 
cleaned and recycled for preheating of the ore 
as well as electric power generation, while 
the open furnace burns the gas and loses its 
heat to the atmosphere. For example, the 
fourth ferrochrome furnace at Hemic, the 
world's largest closed furnace, with preheat
ing and sintering of the ore, gives efficiency 
gains and power savings. 

One of the Metix patented and copy-pro
tected innovations on closed submerged arc 
furnaces for ferroalloys is the use of copper 

centre panels for the furnace roof to replace 
the traditional stainless steel sections. "The 
high electrode currents (around 150 000 
amps) cause eddy currents to flow in the met
al sections of the roof panels, causing them 
to heat up," explains Davies. Stainless steel 
is less electrically conductive than copper but 
it has very poor heat conductivity. Copper, 
being up to 25 times more conductive than 

Metix pressure rings are used to hold the con
tact shoes (three shown above) in good electri
cal contact with Soderburg-type electrodes in a 
ferroalloy smelting furnace. 
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Metix is a leading provider of process and engineering 
services, as well as specialised patented equipment, to the 
ferroalloy industry. It's offerings range from consultancy 
to turnkey contract packages that include technical and 
commercial guarantees. 
Drawing on 30 years of industry experience, the Metix team 
has been the partner of choice in over 50 smelter projects, 
covering different ferroalloy products. 
Today, the company employs highly qualified ferroalloy 
specialists and is widely recognised as one of the foremost 
names in the smelter technology industry. 
Continuous job training, pride of workmanship and extensive 
experience enables Metix to guarantee technical competency 
and consistency in its final product. Realising that a strongly 
motivated workforce is key to its success, Metix has imple
mented various incentive and recognition programs. 
Metix maintains its market position by continuously improv
ing both its products and its customer service. In addition, 
the company strives to provide the leadership, resources 
and training to its staff necessary to create an environment in 
which every member of the company can contribute towards 
the efficient delivery of customer projects with the highest 
possible quality. 

1st Floor, Block A, 204 Rivonia Road, 
Morningside, Sandton 

Tel: +27 11 676 2300 • Fax: +27 11 676 2323 
E-Mail: info@metix.co.za • www.metix.co.za 
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The new ASA Metals 600 000 tpa sinter plant under construction 
(November 2008). 

stainless steel, is much better for handling of the heat generated in 
the furnace, which results in extended life of the furnace roof. 

With furnace temperatures of around 2 000°C the temperature 
of copper roof panels can be kept below 100°C as compared to a 
stainless temperature of 220°C under the same conditions. "The 
thermal expansion of stainless steel results in panels leaking and 
bursting," Davies tells us, "so by using copper ones instead, you 
save in downtime and repairs." 

Another proudly Metix technology is its pressure rings, used to 
push the contact shoes onto the furnace electrodes to prevent arc

ing. "These electrodes can be up to 1,9 metres in diameter," says 
Davies. The pressure ring design is covered by three international 
patents: the material construction; the Cclamp mechanism used to 
join sections together; and the lower tip seal. 

"We are now the dominant supplier of these pressure rings to the 
ferroalloys market," confirms Davies. "Pressure rings are our most 
important piece of equipment, and key components of a furnace. 
They have traditionally been troublesome during the operation of an 
electric submerged arc furnace using the Soderburg type of electrode, 
which requires that the electrodes are supported at the lowest pos

sible point, precariously close to the flames blowing up the side of 
the electrodes. The Metix design is now being successfully used in 
many furnaces in South Africa. 

Furnaces operate 24/7, and just a few hours of downtime quickly 
adds up to millions in lost production revenue," says Davies. "When 
a traditional pressure ring fails, it can take up to 24 hours to re

place, with personnel constantly working in potentiallydangerous 
conditions. 

Metix pressure rings are designed for ease of fitment and removal. 
This reduces the downtime to replace existing pressure rings. 

"Failures from the previous pressure rings, due to cracks and 
the bending open of the skirts, exposed and stressed the expansion 
bellows. The Metix pressure rings have offered a solution. They are 
also easy to assemble and disassemble  and we are experiencing 
better baking of the electrodes," says Xstrata Works engineering 
manager Hennie Grobler. 

We ask Davies about the future in the light of the current down

turn: "We are currently involved in smelter upgrading projects," he 
responds."Six months ago, ferroalloy producers were all told to cut 
production by 10% because of power shortages. With the market 
as it is now, plants are stopping production, which is taking the 
pressure off, but it is going to turn around again so a lot of clients 
are looking at ways of reducing their power consumption as well as 
increasing output. It is an ideal time for plants to shutdown in order 
to modernise or upgrade." 

This means growth in the covered furnace and sinter plant busi

ness, says Davies, to reduce both chromesix emissions and power 
consumption. "Companies are also looking at power regeneration 
projects, using the hot gas produced by the closed furnaces to pro

duce steam for small turbinegenerator sets, a new opportunity for 
us," he concludes. □ 
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