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International Partnership
for Smart Anode Technology Application
to Metal Production

The deregulation of the USA electricity supply in late 90°s led to the subsequent
Western USA Energy Crisis of 2000 and 2001 where energy prices spiked. Large
copper producers in the southwest USA consumed significant amounts of electrical
energy for their electrowinning operations and so a southwest USA copper industry
began developing a lead free, low energy anode design exclusively with Republic
Alternative technologies, Inc. (Ohio, USA) in 2003. This anode technology was
based on the precious metals coated titanium mesh design. While energy reduction
was the focus of the technology development, the removal of lead and its exposure
to the EW operators was also a significant benefit.

Tim Robinson

Director of Coated Titanium Anodes
Outotec, Inc.

Previously, the industry had not been able to produce cost-effective oxygen generating coated titanium anodes that would
provide the required anode life and energy reduction due to electrolyte impurities that could oxidize, coat and damage the
crystalline oxide coating. The amorphous oxide coated anode technology of Professor Masatsugu Morimitsu, Doshisha
University (Kyoto, Japan) suppresses this unwanted impurity oxidation (a side reaction) and so plant energy reduction and
anode coating life is maintained. The anode design has a typical copper header bar but would include titanium clad copper
distributor rods that are uniquely press fit into the header bar and so feature no exposed welds that can corrode when
exposed to acid mist (see photo). Specially designed titanium mesh is coated with the proprietary recipe of the catalytic
precious metal oxides (that provide the voltage reduction) and auto welded to the distributor rods.

To facilitate the success of this anode technology, in 2011 Republic acquired the international specialized amorphous
MSA" coating patent licensing rights from Doshisha University. These patents provided Republic with patented coatings,
including the novel ‘fully amorphous coatings’ for the copper, nickel, zinc and cobalt EW industries and the worldwide
and unique expertise of Professor Morimitsu. Kristiansand (Norway) was the first Cu EW operation to demonstrate the
low energy MSA" coated anode technology and Professor Morimitsu has worked closely with the Kristiansand R&D staff
for the last three years of demonstrating this technology at the Norway site. This development co-operation includes
demonstrating the novel MSA® fully amorphous coating technology for Kristiansand’s unique application. The fully
amorphous coating features a very high ‘nano’ surface area that operates at a lower cell voltage than crystalline and semi-
amorphous coatings and eliminates the precipitation of manganese and lead oxides on the crystalline and semi amorphous
coatings.

In April 2014, the large Finnish process technology company, Outotec, Inc., purchased Republic Alternative Tech. This
combination of innovative anode and coating technology of Republic and Doshisha University and the international
presence and technical strength of Outotec provides the customers with the opportunity to improve operating costs at their
plants. Two copper plants in the northern Mexican province of Sonora are in the process of converting to this new anode
technology. For zinc plants, energy consumption is approximately 40-50% of the plant’s total operating costs and so his
fully amorphous MSA" coating also has applications in Zn EW operations around the world and Outotec with the
specialized advice of Professor Morimitsu is installing demonstration anodes and cells
in zinc plants in Japan, Europe and North America.

World copper EW production is approximately 5 MT and world zinc EW production is
around 12 MT. Based on these production numbers the total energy that can be saved
throughout the industry by implementing this low energy technology is approximately
1.5 GWh (Cu) and 5.4 GWh (Zn). This low energy anode technology is the largest
technological step change in the industry for 100 years and Outotec looks forward to
working closely with Professor Morimitsu and Doshisha University to provide a
platform for copper, zinc, cobalt and nickel producers around the world to save a
. significant amount of energy in the future.
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