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Creating a New Technology & Energy Economy 
 

The link between Rare Earths, Thorium and Energy 

Self Reliance in Rare Earths 
and Energy 



Congressional Failure | Commercial Failure 

None of the current bills in Congress resolve / address 
any of the key issues related to China, rare earths, 
environment or capital formation for new producers: 

 

Å/ƻƴƎǊŜǎǎ ƛƎƴƻǊŜǎ /ƘƛƴŀΩǎ ǎƻǾŜǊŜƛƎƴ ƳƻƴƻǇƻƭȅ ǇƻǿŜǊΦ 

ÅCongress proposes additional studies, not resolutions. 

ÅCongress proposes lowering EPA / BLM standards. 

ÅCongress proposes ΨƎǳŀǊŀƴǘŜŜŘ ƭƻŀƴǎΩ for non-mining 
process technology and doesn't address the Thorium 
issue at all.  Most Jr. RE Cos have a Thorium problem. 

 



There is no shortage of Rare Earths 
Research conducted by The 
Florida Industrial  & Phosphate 
Research Institute  and USF 
confirms that the Phosphate 
mining industry in Florida 
dumps about 22,600 tons of 
rare earths* every year ς due to 
Thorium content.   
 

Assuming a 50% recovery, 
Florida alone could cover nearly  
100% of current U.S. rare earth 
requirements. 
 

*Monazite / heavy REs 

 



Pre-Mt. Pass era ς Nearly all REEs were a byproduct of Heavy Mineral Sands  

Nearly 100% of current 
U.S. demand is dumped 



Monazite is a Common Waste Product 

Thorium Bearing Monazites & other RE Phosphates are 
typically dumped as tailings by some of the following: 
 

ÅRare Earth / Bastnaesite Mines 

ÅIron Ore Mines 

ÅPhosphate Mines 

ÅHeavy Mineral Sand ς Titanium / Zircon Placer Mines 

ïCopper, Cobalt, Uranium, Aluminum  mines, etc. 
 

Resolve the Thorium issue and you have resolved the 
rare earth issue, including heavy rare earths. 

 



U.S. Thorium Policy Assures Chinese Primacy  

Monazite is the 2nd most common RE mineralization 
ŀƴŘ ǘƘŜ Ім ǎƻǳǊŎŜ ƻŦ IŜŀǾȅ w9ǎΣ ǎƻ ǿƘȅ ŀǊŜƴΩǘ ǿŜ ǳǎƛƴƎ ƛǘ Κ 
¦Φ{Φ wŜƎǳƭŀǘƛƻƴǎ ŦƻǊŎŜ w9 ǇǊƻŘǳŎŜǊǎ ǘƻ ŀǾƻƛŘ ¢ƘƻǊƛǳƳΧ 
 

Low Thorium RE deposits are typically low in Heavy REs. 
 

ÅExceptions are rare and incompatible with demand.  

ÅBastnaesite deposits do not contain economic levels of 
Heavy Rare Earths. 

Å/ƘƛƴŀΩǎ ƛƴŘƛŦŦŜǊŜƴŎŜ ǘƻ ¢ƘƻǊƛǳƳ ŀƴŘ ƛǘǎ ǎǳǇǇƭȅ ƻŦ LƻƴƛŎ 
Clays assure continued dominance in Heavy Rare Earths. 

 

U.S. policy plays into the hands of China. 

 



!ƭƭ Ψ²ŜǎǘŜǊƴΩ w9 tǊƻŘǳŎŜǊǎ !ǾƻƛŘ ¢ƘƻǊƛǳƳ 

 

  

                                                               

 
           Low Thorium, but only half of the rare earth elements                                                      
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Expected rare earth recovery from a typical Monazite deposit  

wŜƎǳƭŀǘƻǊȅ Ǌƛǎƪ ǇǊŜǾŜƴǘǎ ¦Φ{Φ ŀƴŘ ƻǘƘŜǊ ΨǿŜǎǘŜǊƴΩ ƳƛƴƛƴƎ 
companies from developing Thorium rich deposits. 

 

Expected rare earth recovery from a typical Bastnaesite deposit,                                
         such as Molycorp (Mt. Pass).                                   

          
  
 
 
                                                                                                     
 
                   Monazite is the largest geologic source for heavy REs 
but it typically contains elevated levels of Thorium so it is avoided 
ōȅ ŀƭƭ ΨǿŜǎǘŜǊƴΩ ƳƛƴƛƴƎ ŎƻƳǇŀƴƛŜǎΦ 



Regulations & Liabilities | Fear & Loathing  

Fear of the word Ψw!5L!¢LhbΩ pollutes public policy, 
creating irrational results. 

ÅThorium is a low level Alpha emitter with a 12.5 B 
half-life.  The following emit more harmful forms of 
radiation: x-rays, natural gas cook tops, sun light 
(especially high altitude exposure), K in Bananas. 

Å There are hundreds of industrial and household 
ƎƻƻŘǎ ǘƘŀǘ ŀǊŜ ΨǘƘƻǳǎŀƴŘǎ ƻŦ ǘƛƳŜǎΩ ƳƻǊŜ ŘŀƴƎŜǊƻǳǎΣ 
such as anhydrous ammonia or household bleach 
(potential death on contact or via consumption). 

 

Thorium is not water soluble & cannot be metabolized  

 



Public Perception Obstructs Rationalization 

The FEAR will not go away, so the simple resolution is 
consolidation and management of Thorium 
 

ÅMove all Th-bearing rare earth production and waste 
byproducts to a centralized RE cooperative. 

ÅPass all Thorium/Actinide liability to a separate entity. 

ÅRefinery funding would come from OEM consumers 
of RE products. 

ïOff-take of oxides, metals and alloys would reflect direct 
investment  by each OEM. 

ÅProfits would be split between suppliers and OEM 
end-users. 

 

 

 



Access to Capital and Jobs to the U.S. 

¢Ƙƛǎ ǎǘǊǳŎǘǳǊŜ ǿƻǳƭŘ ōŜ ƛƳǇŜǊǾƛƻǳǎ ǘƻ /ƘƛƴŀΩǎ 
Sovereign monopoly power and: 
 

ÅEnhance access to capital for RE mines via off-take 
agreements, profit participation in finished goods 
and eliminating Thorium/Actinide liabilities. 

ÅRestore confidence in the supply chain, thus 
reducing the need for OEM producers to find RE 
substitutes. 

ÅBring jobs and direct investment back to the U.S. 

 



Such a Proposal is Before Congress 

The proposed language resolves the rare earth supply 
issue (including heavy rare earths), helps provide access to 
capital for Jr. RE mining companies, eliminates the need to 
lower environmental standards and creates a deep, broad 
and vertically integrated rare earth industry that can 
challenge China ς including attracting high tech and OEM 
manufacturing facilities back to the U.S. 
 

__________ The Rare Earth Problem is Solved __________ 
 

More importantly, the proposed language also creates a 
regulatory pathway for Thorium Energy, under a Federally 
Chartered Corporation ς open to private  U.S. and 
International investment. 

 

 



Rare Earth / Thorium Policy = Energy Policy 

The U.S. developed the next generation of safe, non 
proliferating nuclear reactors 50 years ago.  
 

The technology was abandon because it was non - 
compatible with our cold-war goals of military / civilian 
dual-use Light Water Reactors (LWRs) and the  
production of weapons grade fissile materials. 
 

ÅThe technology is a Thorium based Homogenous 
Liquid Fuel Nuclear Reactor typically called a Thorium 
Molten Salt Reactor (Th-MSR) or LFTR (Liquid Fueled 
Thorium Reactor / Liquid Fluoride Thorium Reactor). 



Why Th-MSR Will Redefine Nuclear Energy:  

Å Safe by design, Th-MSR automatically shuts down 
without human intervention ς based on physics 

Å Cannot Meltdown (operational range of 700 to 800c) 

Å Cannot Blow up ς Not under pressure 

Å Can burn  99% of Thorium Fuel into safe byproducts  

Å Can reduce existing nuclear waste by + 90%  

Å ZERO green house gas emissions 

Å Does not require water for coolant.  

Å Modular Construction / Distributed Power 

Å MW Capital Cost = Modern Coal Based Systems 
 

 

 



DoE and LWRs | its Buggy-whip Bureaucracy   

Instability by design, LWR needs constant intervention 
to prevent catastrophic failure. 
 

ÅOperates at Extreme Pressure 

ÅOperates at low Temperature (350C) 

ÅUtilizes Solid Fuel technology  
ïResulting in less than 5% of Nuclear Fuel Utilization. 

ïwŜǎǳƭǘƛƴƎ ƛƴ млл҈ ƻŦ ǘƘŜ ŦǳŜƭ ǊŜǉǳƛǊƛƴƎ  ΨƛƴǘŜǊƴƳŜƴǘΦέ 

ÅProduces large quantities of Plutonium  
ïCreating proliferation issues 
 

LWR is not an economically viable system without 
massive subsidies ς true cost are hidden from public. 

 



Light Water Reactors are Cold War Dinosaurs 

LWRs are incompatible with Civilian Power 
 

Å[²wǎ ŀǊŜ ŀ ǘǊǳŜ ΨCǊŀƴƪŜƴǎǘŜƛƴΩ ŎǊŜŀǘǳǊŜΣ ōŀǎŜŘ ƻƴ 
military goals of Plutonium production for weapons ς 
under the political cover of civilian power. 

ÅAlvin Weinberg, the inventor and patent holder of the 
LWR, told Congress that LWRs were inherently unsafe 
and inappropriate for Civilian use. 

ï²ŜƛƴōŜǊƎ ǿŀǎ ŦƛǊŜŘ ŦƻǊ ΨǇǳǘǘƛƴƎ ǎŀŦŜǘȅ ŦƛǊǎǘΩΦ 
 

The truth is that the DoE is in the Weapons business, 
with over 60% of its budget dedicated to Nuclear Bombs 



Regulatory Risk vs. Reality 

No U.S. company is willing to develop Th-MSR within the 
existing regulatory environment. 
 

Å The NRC and DoE have a well established history of preferring 
LWR Uranium based solid fuel systems. 

Å Public statements by the NRC put initial permitting of  the Th-
a{w ŦǳŜƭ ǎȅǎǘŜƳ ƻǳǘ άол ȅŜŀǊǎ ƻǊ ƳƻǊŜΦέ 

Å Yet, all new Gen-4 LWR designs fail to resolve most key safety, 
waste and proliferation issues. 

 

China is not subject to DoE/NRC authority and is rapidly 
developing this U.S. technology.  China has publicly 
stated that it will control global IP for the Th-MSR and 
has funded its program.       ̧ŜǘΣ ǿŜ Řƻ ƴƻǘƘƛƴƎΧΚ 
 

 



The DoE - A Kodak Moment  

The DoE is living in a cold-war past.  With 65% of their 
budget tied to the production and maintenance of Nuclear 
Weapons they have an irreconcilable conflict of interest. 
 

ÅWhile the DoE and NRC push mindlessly for a new fleet of 
coldwar- centric reactors, China seeks to commercialize a 
much safer and economically sound alternative, the Th-
MSR. 

ÅChina already controls rare earths.  Continuing this mindless 
¦Φ{Φ ǇƻƭƛŎȅ ǿƛƭƭ ŀǎǎǳǊŜ /ƘƛƴŀΩǎ ŎƻƴǘǊƻƭ ƻŦ ŜƴŜǊƎȅΦ 

 

/ƻƴǎƛŘŜǊƛƴƎ YƻŘŀƪΩǎ ŦŀƛƭǳǊŜ ǘƻ ŀŘŀǇǘ ǘƻ ŎƘŀƴƎŜǎ ƛƴ ǘŜŎƘƴƻƭƻƎȅ 
and the market place, I guess you could say that the DoE and 
NRC are just having a Kodak Moment. 



The Age of Oil is Over 

Currently the U.S. is involved in military conflicts intended to 
support our antiquated petroleum-centric foreign policy. 
 

ÅOur Military and  State Department are overwhelmed with 
contradictory goals and objectives ς compromising our 
integrity, Treasury and National Security. 

ÅThe U.S. only holds less than 2% of the worlds liquid oil 
reserves domestically, with Sovereigns controlling more 
than 90% of global reserves collectively. 

 

The global per capita GDP for our petroleum based economy 
has reached its terminus. A change in U.S. policy and direction 
is long overdue. 

 

 

 



!ǎ /Ƙƛƴŀ ŀƴŘ LƴŘƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ƳƻǾŜ ƛƴǘƻ ǘƘŜ ΨLƴŘǳǎǘǊƛŀƭ 9ŎƻƴƻƳȅΩ ƻƛƭ 
ǇǊƛŎŜǎ ǿƛƭƭ ƛƴŎǊŜŀǎŜΣ ǳƴŘŜǊƳƛƴƛƴƎ ΨǿŜǎǘŜǊƴΩ ŜŎƻƴƻƳƛŜǎ ό D5t κ Ϸ hƛƭύΦ 



Low Cost Oil - $50 bbl  

High Cost Oil - $250 bbl 

Total Global 
Recoverable  

Crude Oil 
Reserves  

Global Reserves =1200 billion bbl 

Current Industrial Participation is  1.5 billion 
people, or 1200 b.bbl / 1.5 b = 800 b.bbl  

Future Industrial Participation may soon exceed 
3.5 billion, or 1200 b.bbl / 3.5 b = 340 b.bbl 

Global Markets Crash at $100 per bbl 
Yet, per capita reserves will soon fall by +50% 

/Ƙƛƴŀ ŀƴŘ LƴŘƛŀΩǎ ƎǊƻǿƛƴƎ ƛƴŘǳǎǘǊƛŀƭ 
participation will cause more and 
ƎǊŜŀǘŜǊ ΨtǊƛŎŜ {ƘƻŎƪǎΩΦ 



Per Capita Oil Consumption is moving towards equilibrium 

As oil demand and consumption shift to China and India 
ǘƘŜ ΨǿŜǎǘΩ ǿƛƭƭ ŜȄǇŜǊƛŜƴŎŜ ƴŜǿ ΨtǊƛŎŜ {ƘƻŎƪǎΩ ς ΨǿŜǎǘŜǊƴΩ 
GDP and living standards will fall.   
 

We have hit the ceiling of oil based GDP 

As oil prices go up relative dollar to GDP ratios will fall (Per Capita $ / GDP) 
 

Per Capita Oil Consumption by Region 

//upload.wikimedia.org/wikipedia/commons/9/9a/OilConsumptionpercapita.png


The Industrial Age Of Oil has peaked and is now in decline. 
Western per capita prosperity from oil will decline in direct 

proportion to growing Third World participation.  
 

Population Density by Region 

Global Oil Resources are shifting to the 
rapidly expanding industrial nations 

//upload.wikimedia.org/wikipedia/en/4/4e/World_population.svg


 
Future Price Shocks will intensify because supply is 

finite and production has peaked 
 
 

ΨtǊƛŎŜ {ƘƻŎƪǎΩ = economic decline   

<<  Origin of coal gasification / liquid fuels ς Circa 1800  

China and India are rapidly adding 2 billion new oil consumers 

WW2 Germany 



Petroleum Centric Policies are Outdated 

Continuation of an economic & energy policy based on oil 
is unsustainable, as global consumers will soon double. 
 

ÅThe U.S. holds less than 2% of the worlds liquid oil 
resources within our borders. 

ïAny National Policy must be based on domestic resources that 
are reliable ς in case of emergency. 

ÅThe U.S. is forced to ǊŜƭȅ ƻƴ ΨƳǳƭǘƛƴŀǘƛƻƴŀƭǎΩΣ ǿƛǘƘ ƴƻ 
allegiance to U.S. interests, who define our energy 
policy. 

 

Energy policy shapes and defines military Policy   



TH-MSR - The Future of Energy 

ÅEliminating 100% of combusted coal for electric energy 
and converting previously harmful emissions from coal 
into valuable commodities. 

 

ÅConverging continuous coal consumption into 100% of 
our Nations liquid fuel requirements. 

 

Å100% energy independence for all liquid fuels. 
 

ÅReducing global green house gas emissions by up to 40%.   
 

Resulting in Massive Positive Transfer Payments to the U.S.  
and the opportunity for clean, safe, sustainable energy in a 
new age of American/Global prosperity. 



Th-MSR/LFTR = Energy Independence 
Total Thermal Energy Generation_____________________________ 
1000 kg of thorium is 1000/0.232 = 4310.3 moles of Th232. 4310.3 moles x 6.022 exp23 atoms/mole x 
200.1 MeV x 1.6022 exp-13 J/Mev = 8.322 exp16 Joules/tonne. 1 GW-Year is 1exp9x365.25x24x3600 = 3.16 
exp16 Joules.  Thus 2.637 GW(th)-years of thermal energy in the reactor. 
 
  

One Ton of Thorium = 2.6 GW.y or 83,000,000 GJ of 
thermal energy. 
 
üOperational Temperature of 700 to 800 c 
üCapital Cost under $2 million per 2500 Thermal / MW.y* 
üFuel cost per ton = $1000 or less** 
üNEAR-ZERO EMISSIONS - Carbon Sequestration Not Required*** 
üU.S. Energy Independence 
 

It would require over 3.5 million tons of coal to provide the same 
Thermal Energy (equal to 350 100-car train loads of coal). 
 
 

*U-233 or U-235 Fissile driver and Thorium fluorination costs are included in CAPEX. 
**Thorium is a no cost byproduct of Rare Earth Mining.  Thorium does not require enrichment so actual production cost 
will be deminimus ($.0003 per kwh). 
***The coal gasification process would be segregated from the hydrogen/oxygen separation process and the hydrogen 
would then be combined directly with the syn-gas to reduce the production of CO or CO2. 



The U.S. has the largest coal reserves in the world.  Coal to 
Liquid Fuels assures total energy independence for the U.S. 

U.S. Coal can provide hundreds of years of clean liquid fuels 



Evolution | Economics | Energy 
The history of human evolution and economics are linked 
to energy.  With every advancement in energy came a 
wave of prosperity.  What is the next wave ? 
 

Å Irrigation and Yoking of Animals for Agriculture ς Mesopotamia 
ÅFire ς Bronze to Iron to Steel 
ÅWind for Ships ς Phoenicians 
ÅWindmills ς Dutch 
ÅWater ς England / U.S. (Industrial Revolution Begins) 
ÅCoal / Steam ς England / U.S. (Industrial Revolution) 
ÅOil ς U.S. / First World (Industrial to Technological Rev) 

 

The age of oil is over and the ΨbǳŎƭŜŀǊ 9ƴŜǊƎȅ !ƎŜΩ Ƙŀǎ ƴƻǘ 
happened yet!   A Thorium Energy Age based on a liquid 
nuclear fuel cycle is coming ς   
 

Who will control this Technology, China or the U.S.  

Industrial Age based 
on coal, NG and oil 



The U.S. as a global exporter of Energy 

The U.S. needs to become a producer and exporter 
again. Energy is the largest market in the world. 
The global electric energy and liquid fuels market 
exceeded $3.5 trillion in 2010.  

 

ÅWhoever controls Th-MSR controls global energy. 
 

ÅUnder U.S. control Th-MSR could usher in a new era of 
Prosperity. 
 

ÅTh-MSR would produce Carbon-Free energy and move     
our Nation towards total energy independence. 



Rare Earth & Thorium = Energy Independence 
The U.S. needs a new Energy Policy 

 

End of Public Presentation 
 

Public Policy Issues Follow 

 

DoE | Agency Failure 



If Th-MSR is so great why does DoE reject it? 

ÅDoE policy is frozen in time to the cold-war culture, 
policies & infrastructure of the past 

ïDoE is primarily in the nuclear weapons business with 65% 
of its budget related to Nuclear Weapons. 

ïOnly 15% of the actual energy budget is related to energy 
solutions, but 44% of that funding is, again, for Nuclear. 

 

ÅDoE and NRC Bureaucratic Self Preservation 

ï{ǘŀǘǳǎ ǉǳƻ μ ǇǳǘǘƛƴƎ 5ƻ9Ωǎ ƛƴǘŜǊŜǎǘ ōŜŦƻǊŜ bŀǘƛƻƴŀƭ ƛƴǘŜǊŜǎǘ 

ïIƛŘƛƴƎ рл ȅŜŀǊǎ ƻŦ ŦŀƛƭǳǊŜΧ 
 

ÅRegulatory capture by all non-ŘŜŦŜƴǎŜ ΨŎƭƛŜƴǘǎΩ 

ïTendency to promote non-viable base-load technologies 

 

 

 

 

 

 

 

 



U.S. Energy Policy Undermines our Economy 

The Global Energy market is the only market in the 
world large enough to impact the current U.S. fiscal, 
monetary and trade imbalances, yet:   

 

ÅDoE shows no interest in developing Th-MSR 

Å5ƻ9 ƛǎ ŀǿŀǊŜ ƻŦ /ƘƛƴŀΩǎ ƛƴǘŜƴǘƛƻƴǎ ǘƻ ŘŜǾŜƭƻǇ ¢Ƙ-MSR 

ÅDoE continues to promote the build-out of a new fleet of 

 Uranium based Solid Fuel Light Water Reactors   
ïThese reactors would only compound the already massive 

legacy cost related to nuclear waste and decommissioning 

ïThese reactors are not economically viable, even with massive 
subsidies, and are already obsolete on paper (pre construction) 

 

DoE is clearly disconnected from economic reality 



U.S. Energy Policy = Bureaucratic Self-Preservation 

ÅThe DoE continues to protect, preserve and promote 
Solid Fuel & LWR Systems -- Why: 

 

ïThe DoE is primarily in the nuclear weapons business 
ÅTh-MSR is not compatible with a nuclear weapons program 

ïThe DoE is a άŎŀǇǘǳǊŜŘ ŀƎŜƴŎȅέ that influences / controls  
research and regulators for the benefit of its ΨŎƻƴǎǘƛǘǳŜƴǘǎΩ 
ÅConsequently, DoE, NRC and National Lab careers ebb and flow 

with the private sector. 

ï¢ƘŜ 5ƻ9Ωǎ ƴƻƴ ƳƛƭƛǘŀǊȅ constituents, the existing energy 
industry, are opposed to any new viable alternative base-
load energy systems 
ÅWind and solar do not threaten the status quo. 

ÅTypical DoE projects such as the Tocamac Fusion Reactor are 
eventually found to be technically / economically non-viable   



 DoE is just a front for Military Spending 


