Disregarding ESG standards 1is
key to China’s rare earths
dominance

written by Melissa (Mel) Sanderson | July 28, 2022

Everyone knows — or, those who care about such things know —
that China produces approximately 80% of current rare earths
supply for essential “green” materials such as permanent magnets
used in electric vehicles and offshore wind turbines. US and
European governments repeatedly have stated publicly that this
degree of market dominance poses a clear and present danger to
their national security and economic development interests, and
are providing a variety of incentives to hasten rare earth
processing within their respective national boundaries while
respecting ESG (environmental, social and governance) concerns.

It is worth examining how China attained its controlling market
position. It is not because China has all the rare earth
deposits, although they do have significant amounts. Rather, the
answer lies in a variety of factors, including but not limited
to: relatively low demand, until recently, for most rare earth
elements, which meant that private mining companies were not
incentivized into this segment of the mining market; relatively
low geological exploration outside China until relatively
recently, and China’'s willingness to disregard ESG
(Environmental, Social and Governance) principles which would
have constrained its rapid production growth.

Not so long ago, the world was startled by images from major
Chinese cities, including Beijing, of air pollution so bad that
visibility was limited to feet, citizens masked up to try to
breathe (some even resorting to gas masks) and birds fell dead
from the sky, choked to death. These amazing images were
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reminiscent of the Great London Smogs written of in the 1800s,
or of the pollution in Mexico City in the mid-to-late 1980s. In
other words, not today’s normal.
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2016 air pollution in Beijing as measured by Air Quality Index
(AQI) defined by the EPA. Source: WikipediaCommons — Phoenix7777

But the willingness to forego or disregard ESG standards 1is
fundamental to China’s rare earths dominance. The majority of
known deposits coexist with highly radioactive thorium and
uranium, making both mining and production dangerous and
expensive. Storing thorium (which currently has few non-medical
uses) 1is costly. So too is storing uranium, although processed
uranium is useful for nuclear energy and certain other uses
(mostly military). This poses a particular hurdle for US
companies potentially interested in the rare earth space.
Appropriate secure storage and/or construction and maintenance
of impoundment ponds are subject to special licensing and impose
significant additional project costs as well as heightened
uncertainty that a project even could be permitted, as the
Nuclear Regulatory Commission would then become party to the
already lengthy permitting process (averaging 10 years in the US
if no significant opposition to the project arises).

Recent discussions and increasing interest in building new
nuclear power plants — particularly experimental mini-plants -
could offer a new offtake solution for uranium but this remains
years away. Similar and sometimes more restrictive regulations
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in the EU also have affected production there. All these
measures, however, reflect the responsibility felt by Western
governments to safeqguard their populations and uphold
environmental standards — in other words, balancing ESG and
national/economic security interests.

The Chinese government has allowed no such qualms to hinder its
aspirations, which is how it became the world’s leading producer
of rare earth metals materials, but new, cleaner separation
technologies being developed in the US offer hope of breaking
China’s grasp.

Hazy air quality over the Shanghai skyline in China.

Research underway at the Critical Materials Institute, a U.S.
DOE Energy Innovation Hub, Lawrence Livermore Laboratories (with
DOD financial support) and various University labs focus on
trying to develop “green separation” methodologies wusing
amoebas, bacteria, proteins etc. This strand of research is best



suited to rare earth deposits with little to no radioactivity,
such as those of junior exploration/development company American
Rare Earths Limited (ASX: ARR | OTCQB: ARRNF), which 1is
providing feedstock to the above-cited labs from its La Paz and

Halleck Creek sites. Other companies, such as MP_Materials
Corp. (NYSE: MP), the sole US-based rare earth miner, are
working on setting up production facilities in the US.
Initiatives such as these illustrate that it is possible to
realize the goals of shortening and securing supply chains for
vital rare earth processed materials while developing a “green
economy” in the US based on sound ESG principles.

Jack Lifton on the real
challenge of China
Incorporated on the global
supply of rare earths

written by Jack Lifton | July 28, 2022

China’s recent re-enactment of its export “prohibition” 1list
illustrates the differences between the impact of the West'’s
“financial globalization” and of China’'s approach to
globalization under “Socialism with Chinese Characteristics” on
the individual nations’ security of supply of critical materials
(rare earths) as enabled by what are the two principal competing
economic systems in today’s world, “free market” capitalism and
state-controlled capitalism (also known as Socialism with
Chinese characteristics).
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It’s easy to say that China’s recent revisions to and the
republication of the law that makes the export of named
technologies from China either subject to governmental approval
or simply illegal, is retaliation for the American (Trump[?])
(and now also the Japanese and EU) administrations’ technology
import and use bans applied recently to Chinese cybertechnology,
but for the Rare Earths these restrictions have been in place
for more than a decade, and their updating and reaffirmation in
Chinese law tells a much more nuanced and worrisome story.

Looking carefully at those of China’s export restrictions that
are focused on rare earth “processing” technology, they show
that China does not want any of its companies, state-owned or
“private”, to give any assistance to foreign entities to develop
any aspect, at all, of a total rare earth supply chain.

I have been told that China originally acquired rare earth
separation (by solvent extraction) technology from the first
Molycorp in the early 1980s when that company was seeking to
lower 1its costs by exporting the rare earth separation
technology it had developed in the 1960s and 70s to China where
bastnaesite, the same mineral as was being mined at Mountain
Pass by Molycorp, was being recovered in large quantity as a
byproduct of iron ore mining in Baotou, Inner Mongolia. I
believe that Molycorp also then began sending some ore or ore
concentrates from California to China at that time for
separation in China. I have been told that the “blueprint” for a
rare earth separation plant supplied by Molycorp was stolen and
illegally “sold” into alleged operatives from China in the first
Chinese “rare earth processing rush” in the 1980s during which
dozens of dedicated solvent extraction systems for rare earths
were built outside of Molycorp’s control.

Deng Xiaoping, the real founder of modern China’s economic
system famously said during this period of rapid growth for



China’s rare earth “processing” industry that rare earths were
to China what oil was to the middle east. Besides encouraging
the development of a rare earth industry and to support it, this
pronouncement also encouraged the creation in Chinese
universities of departments of “separation science” 1in
departments of chemistry and chemical engineering. Today, in
2020, thousands of Chinese chemists and chemical engineers
specialize in rare earth “processing.” The State Key Laboratory
for Separation Science at Peking U., alone, has four locations
with more than 400 researchers, more than 150 of whom hold PhDs'!
It is estimated that several thousand Chinese researchers are
dedicated today to the field of rare earth studies in China.

All of the raging commentary about Chinese intellectual property
theft from the West, America in particular, has masked the fact
that regarding rare earth processing downstream of ore
concentration China has an existing and growing advantage
technologically over all of the West. While it is certainly true
that we do not know the true costs of mining and refining rare
earths in China, because China doesn’t seem to capitalize health
and safety concerns that are both significant and also highly
regulated in the USA and almost all other Western countries, we
must also concede the advantage of extensive experience to China
in the effective production of rare earth metals, alloys, and
magnets. The current method of choice, for example, for the
production of rare earth metals, the electrolytic reduction of
molten salts, has never even been practiced commercially in the
USA.

The unfortunate truth is that the US and the West needs
technological help. Particularly in scale-up, from China’s large
reservoir of downstream (of mining) rare earth processing
knowledge and experience if, and only if, the goal is global
competition with China for the 150,000 mta rare earth permanent
magnet markets. If the goal 1is regional or national
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self sufficiency and security of supply then governments will
have to either subsidize or get much smarter, with regard
to economics and the selection of companies that have the
necessary skill sets, about (re) establishing total domestic
supply chains for critical materials and, especially,
the components manufactured from them.

The American federal bureaucracy 1is an assembly of the
industrially inexperienced but well credentialed (not
necessarily well educated!) who first and foremost speak with
each other, and, when and if they must reach outside of their
group, go only to academics for advice on policy.

Implementation of policy is simply not considered, and the
excuse for that is it would look like overstepping their
authority, favoritism, or worst of all, a mistake might be made
that would reflect badly on the bureaucrat.

China’s mandarin bureaucrats are chosen primarily for their
experience and skills as well as their education and (Chinese
Communist) Party connections. The China “State Council” sets
the nation’s industrial policies. The bureaucrats implement
those policies. Those bureaucrats, speaking with the authority
of the State Council and President, have a great influence on
the lending policies of the People’s Bank of China.

The current Chinese “President” has decreed (not recommended)
that by 2025 China will be independent of the rest of the world
in 10 key high technologies. Several of these technologies are
critically dependent upon rare earth enabled components,
especially rare earth permanent magnets.

China is today cleaning up its rare earths industry to meet
global standards of health and safety. This has necessitated a
sharp restriction on rare earth mining within China. China 1is
today, in 2020, on a track to import nearly 40% of its needs for



rare earth bearing ores for ALL of the rare earths.

In fact, heavy rare earth production from so-called ionic clays
has essentially halted within China. Yet, notwithstanding the
rare earth mining pollution “problem” the implementation of
China 2025 is advancing rapidly.

What does this mean for Western rare earths mining, refining,
metal and alloy making, and rare earths enabled products’
manufacturing? It means that China, Incorporated, is your
competitor at every stage of the total supply chain. It means
more importantly that as China’s consumer economy grows and as
along as China requires outside raw materials the rest of the
world will be completely subjugated to Chinese pricing and
export policy.

Neither the US (or any other allied) defense establishment can
take the risk of having its rare earth permanent magnet and
alloy supply cut off or curtailed by the Chinese government.
Even more dependent upon China today, in permanent magnet volume
alone, are the global OEM automotive and consumer appliance
industries.

Investment outside of China in a total rare earths supply chain
is a necessity for US defense and the continuation of an
independent American manufacturing base for high technology
consumer products. It is certainly not wise to put all of your
eggs in one basket, but it is also very unwise to plan on just
one company or one technology to solve America’s (and the
West’'s) dependency on the Chinese rare earth industry. The
solution is to choose only those participating companies that
understand the need to manage or have a total rare earth supply
chain in view. The poor economics of some of the component
operations of the total rare earths supply chain can be solved
by legislation (e.g., the Cruz rare earth components tax relief



bill) or by the distribution of costs among the supply chain
components so that the whole is profitable.

It'’s time for a serious discussion of the rare earths supply
problem. China 1is not planning to assist the development of
competitors in this field.

The Rare Earths War

written by InvestorNews | July 28, 2022

Technology Metals Show host Tracy Weslosky moderates a timely
discussion on how China poses a serious threat to the rare
earths supply chain security of the United States, talking to
international rare earths expert Jack Lifton and the Editor of
“The Rare Metals War” Guillaume Pitron. Guillaume observed that
Donald Trump as the President has been tackling the rare earths
supply chain issue like no one ever done in this role. He added,
“If he is re-elected, I believe, that is going to impact in a
good way the US production of rare earth minerals and rare earth
metals.”

Jack agreed with Guillaume and added, “Trump is the first
president to refocus on globalization, and he is trying to de-
globalize critical materials for the security of the United
States.” Highlighting the seriousness of the rare earths supply
chain problem, Jack said that Shin-Etsu and Hitachi, two large
Japanese companies that supply rare earth magnets to the US
military, have most of their production in China.

Jack also revealed that China recently announced that they would
cut off Northrop Grumman, an American defense technology
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company, from all Chinese rare earth materials. “What Americans
don’t seem to be paying attention to,” Jack continued, “is
Grumman is the producer of the F-35 fighter plane, the greatest
air superiority weapon in history. Grumman needs those rare
earths to build those planes. This 1is going to bring real
pressure on the defense department.”

To access the complete interview subscribe to the Technology
Metals Show and get exclusive access to members-only content
through this exclusive site. Or Log-In Here for the latest
conversations, debates, updates and interviews with the leaders,
thought leaders and investors focused on issues relating to
sustainability in the critical materials sector.

For more information on the Technology Metals Show email us
at info@technologymetals.com or reach us direct at +1 (416)
546-9233
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