"’ ¥ VANADIUMCORP TSX-V: “VRB”

‘, STRENGTH AND POWER FOR THE FUTURE

NEW VANADIUM INNOVATION FOR ENERGY SAVING “SMART GLASS”
THAT DEFIES CONVENTIONAL SCIENCE

New method of applying vanadium dioxide coatings directly to surfaces such as windows,
creates “smart glass” that naturally regulates temperature without the need for electricity

Solutions to our energy crisis do not only come from renewables; smarter innovation that
eliminates energy waste is vital for a sustainable future

VANADIUMCORP RESOURCE INC. March 8th, 2018, VanadiumCorp Resource Inc. (TSX-V:
"VRB") is pleased to announce the new innovation of energy saving “smart glass” made possible
with vanadium.

Adriaan Bakker, CEO of VanadiumCorp comments, “Vanadium defies Wiedemann-Franz Law.
The law states that good conductors of electricity are also good conductors of heat. That is not
the case for metallic vanadium dioxide. This unusual ability can be used to dissipate the heat in
engines, computers, robotics, energy storage and more. Smart windows and energy storage are
examples of the glaring need to address the global short supply of vanadium only possible with
more efficient and sustainable methods of production.”

Last year, researchers at DOE and Berkley in the US discovered that the thermal conductivity
attributed to vanadium electrons is ten times smaller than what would be expected from the
Wiedemann-Franz Law. Vanadium dioxide acts as an insulator, helping to keep indoor heat
from escaping through the window glass and still allows the full spectrum of sunlight to enter
from the outside. At higher surface temperatures, however, it transforms into a metal that blocks
heat-causing infrared solar radiation from entering.

The following research is described in a paper that was recently published in the
journal Scientific Reports — Nature.

Unlike previous "smart glass" windows that require electricity to operate, scientists from
Australia's Royal Melbourne Institute of Technology University have developed a coating that
allows existing glass to become smart without electricity. Previously, in order to apply vanadium
dioxide coatings, specialized layers — or platforms — had to be created on the surface. The RMIT
team, however, has developed a method of applying the coatings directly to surfaces such as
window glass, without the need for platforms. It is now hoped that the system can be
commercialized as soon as possible.

According to Madhu Bhaskaran, a leading scientist at the RMIT, the breakthrough could help
meet future energy needs and create temperature-responsive buildings. “We are making it


https://www.nature.com/articles/s41598-017-17937-3
https://newatlas.com/kinestral-halio-glass-smart-tint/46867/

possible to manufacture smart windows that block heat during summer and retain heat inside
when the weather cools,” she said. "Our technology will potentially cut the rising costs of air-
conditioning and heating, as well as dramatically reduce the carbon footprint of buildings of all
sizes.”

“Solutions to our energy crisis do not come only from using renewables; smarter technology
that eliminates energy waste is absolutely vital.” says Bhaskaran.

Composed of relatively inexpensive vanadium dioxide, the self-regulating coating is just 50-150
nanometers thick which is approximately 1,000 times thinner than a human hair.

Developments by University College London (UCL) with support from EPSRC, prototype samples
confirm that vanadium dioxide “smart glass” can deliver three key benefits:

Self-cleaning: The window is ultra-resistant to water, so rain hitting the outside forms spherical
droplets that roll easily over the surface — picking up dirt, dust and other contaminants and
carrying them away. This is due to the pencil-like, conical design of nanostructures engraved
onto the glass, trapping air and ensuring only a tiny amount of water comes into contact with
the surface. This is different from normal glass, where raindrops cling to the surface, slide down
more slowly and leave marks behind.

Energy-saving: The glass is coated with a very thin (5-10nm) film of vanadium dioxide which
during cold periods stops thermal radiation escaping and so prevents heat loss; during hot
periods it prevents infrared radiation from the sun entering the building. Vanadium dioxide is a
cheap and abundant material, combining with the thinness of the coating to offer real cost and
sustainability advantages over silver/gold-based and other coatings used by current energy-
saving windows.

Anti-glare: The design of the nanostructures also gives the windows the same anti-reflective
properties found in the eyes of moths and other creatures that have evolved to hide from
predators. It cuts the amount of light reflected internally in a room to less than 5 per cent -
compared with the 20-30 per cent achieved by other prototype vanadium dioxide coated,
energy-saving windows — with this reduction in ‘glare’ providing a big boost to occupant
comfort.

Vanadium dioxide-coated “smart windows" are also being developed by scientists around the
world from:

% Royal Melbourne Institute of Technology

University College London

% School of Materials Science and Engineering, Nanyang Technological University
% Department of Electro-Optical Engineering, Ben-Gurion University of the Negev
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% Institute of Chemistry and center for nanoscience and nanotechnology, Faculty of
Science, The Hebrew University

% Optical Society of America

% Chinese Academy of Science

% US Department of Energy

% Lawrence Berkeley National Laboratory

About VanadiumCorp - The energy of tomorrow will be radically different than the past.
Innovation will prove essential to meeting the world’s growing energy needs sustainably.
Vanadium electrolyte is the key to sustainable energy storage and the wide-spread deployment
of renewable energy. VanadiumCorp-Electrochem Process Technology is the world’s first
environmentally sustainable, high yield, high efficiency process for recovering vanadium from
virtually any vanadium bearing source including waste — the key to energy storage, renewables,
and a sustainable energy future. VanadiumCorp and Electrochem are changing the way the
vanadium, titanium and iron is made to support a sustainable energy future. VanadiumCorp
owns 100% of a significant vanadium-titanium-iron resource base in Quebec, Canada.
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