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ALTERNATIVE ENERGY 8 FEBRUARY 2011 

RARE EARTH INDUSTRY UPDATE 
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Calendar period 2010A 2011E 2012E 2013E 2014E 2015E

Dysprosium Oxide (Dy) 305         375              454        504        580         672         
Dysprosium Fe (Dy) 300         369              446        496        570         661         
Gadolinium Oxide (Gd2O3) 70           73                71          78          65           55           
Lutetium Oxide (Lu2O3) 412         461              517        579        648         726         
Terbium oxide (Tb4O7) 610         778              968        1,172     1,373      1,029      
Yttrium Oxide (Y203) 78           99                121        135        163         186         
Neodymium (Nd2O3) 90           113              125        151        176         238         
Held within China
Europium Oxide (Eu2O3) 454         499              549        604        665         731         
Yttrium Oxide (Y203) 8             8                  9            10          11           12           
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LREE (Light Rare Earth Elements): HREE (Heavy Rare Earth Elements):

Element # in periodic table: Element # in periodic table:
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Rare Earths are a group of elements with unique pro perties

Rare Earth Elements Catalytic Magnetic Electrical Chemical Optical

Lanthanum (La) X X X X

Cerium (Ce) X X X X

Praseodymium (Pr) X X X X

Neodymium (Nd) X X X X

Samarium (Sm) X

Europium (Eu) X

Gadolinium (Gd) X X

Terbium (Tb) X X

Dysprosium (Dy) X X

Holmium (Ho) X

Erbium (Er) X

Ytterbium (Yb) X

Yttrium (Y) X �
�����������
�������
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Applications Elements 2005 2008F 2014F
Magnets Dy*, Nd, Pr, Sm, Tb* 17,150       18.0% 26500 21.4% 39-43,000 22.8% 10.2% 7.5% 10-15%
Metal alloys Ce, La, Nd, Pr 7,200         7.6% 22500 18.1% 43-47,000 25.0% 22.6% 12.2% 15-20%
Catalysts Ce, Nd, La 21,230       22.3% 23000 18.5% 28-30,000 16.1% 3.5% 3.9% 6-8%
Polishing Ce, La, Pr 15,150       15.9% 15000 12.1% 19-21,000 11.1% 3.1% 4.9% 6-8%
Glass Ce, Er*, Gd*, La, Nd, Yb* 13,590       14.3% 12500 10.1% 12-13,000 6.9% -0.9% 0.0% 0-1%
Phosphors & pigmentsEu*, Tb*, Y* 4,007         4.2% 9000 7.3% 11-13,000 6.7% 13.0% 4.9% 7-10%
Ceramics 0.0% 7000 5.6% 8-10,000 5.0% - 4.3% 7-9%
Other 16,935       17.8% 8500 6.9% 10-12,000 6.1% -4.7% 4.4% 7-9%
Total 95,262       100% 124,000   100% 170-190,000 100% 7.3% 6.4% 8-11%

08-14 
Growth

11-14 
Growth

% of 
Supply

% of 
Supply

% of 
Supply

9-yr 
CAGR
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Bayan Obo, China 1,460       3.9% 56 2% n/a
Kvanefjeld, Greenland 215          1.0% 2.6 14% 0.015% U3O8
Mountain Pass, USA 20            9.2% 1.8 1% 5% REO
Nechalacho, Canada 65            2.1% 1.3 20% 1.6% REO
Mt. Weld, Australia 12            9.7% 1.2 3% 2.5% REO
Nolans, Australia 30            2.8% 0.9 4% 1.2% REO
Dong Pao, Vietnam 11            6.9% 0.8 n/a 6.9% REO
Bear Lodge, USA 9              4.1% 0.4 n/a 1.5% REO
Hoidas Lake, Canada 2              2.6% 0.04 7% 1.5% REO

Cut-off GradeDeposit

Resource 
(million 
tonnes)

Grade      
(% TREO)

TREO 
(million 
tonnes)

HREE 
Content 

(% TREO)
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Mount Weld Australia/Malaysia Lynas Corporation Ltd mid 2011
Mountain Pass USA Molycorp Minerals, RCF, Goldman Sachs and Traxys mid 2012
Nolans Australia Arafura Resources Ltd. 2013
Dubbo Zirconia Australia Alkane Resources Ltd. 2014
Thor Lake Canada Avalon Rare Metals Inc. 2015
Bear Lake USA Rare Element Resources Ltd 2015
Hoidas Lake Canada Great Westerns Minerals Group 2015+
Kvanefjeld Greenland Greenland Minerals & Energy Ltd. 2015/2016
Strange Lake Canada Quest Rare Minerals Ltd. 2016

Project Location Owner
Potential 

Production
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Ticker

Inferred 
Resource 
(mt, 000s)

Measured 
& 

Indicated 
Resource 
(mt, 000s)

Reserve 
(mt, 000s)

Inferred 
Grade 
(TREO)

Measured 
& 

Indicated 
Grade 
(TREO)

Inferred 
Grade 
(TREO)

Measured 
& 

Indicated 
Grade 
(TREO)

Inferred 
Inventory 
(mt, 000s)

Measured 
& 

Indicated 
Inventory 
(mt, 000s)

Total 
Mineral 
TREO 

(mt, 000s)
Pre-Tax 

IRR 

Mkt Cap/ 
Inferred 

Resources 
($/tonne)

Mkt Cap/ 
Measured 

and 
Indicated 
Resources 
($/tonne)

Mkt Cap/ 
Total 

Inventory 
Value         

($/ tonnes)

Lynas Corp - Mt. Weld LYC-AU 5,294     12,200     2,040     8.30% 7.96% 8.30% 7.96% 439        971         1,410     6,698       3,032       2,087        
Molycorp - Mt. Pass MCP-US - - 48,375    7.00% 7.00% - - 3,386     n/a n/a 1,256        
Alkane Resources - Dubbo Zirconia ALK-AU 35,700    37,500     - 0.90% 0.90% 0.90% 0.90% 321        338         659        899          856          439          
Arafura Resources - Nolans ARU-AU 12,800    17,400     - 2.60% 2.92% 2.60% 2.92% 333        508         840        18% 1,469       963          582          
Great Western Minerals - Hoidas Lake GWG-V 287        2,561       - 2.14% 2.43% 2.14% 2.43% 6            62           68          65,219     6,428       5,851        
Greenland Minerals & Energy Ltd. - Kvanefjeld GGG-AU 92,000    365,000   - 1.01% 1.01% 1.01% 1.01% 929        3,687      4,616     24% 416          105          84            
Avalon Rare Metals Inc - Thor Lake AVL-T 226,880  88,130     12,001    1.30% 1.53% 1.30% 1.53% 2,949     1,348      4,298     23%** 209          457          143          
Rare Element Resources - Bear Lodge RES-V 15,876    - - 3.46% 3.46% 549        - 549        40%*** 1,101       n/a 1,101        
Quest Rare Minerals Ltd - Strange Lake QRM-V 114,823  - - 1.00% 1.00% 1,148     - 1,148     36% 316          n/a 316          
Frontier Rare Earths FRO-T 20,810    22,920     - 1.99% 2.32% 1.99% 2.32% 414        532         946        671          523          294          
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Company Ticker 1 Month 3 Months 6 Months 1 Year 
Lynas Corp LYC-AU -5 40 111 236
Molycorp MCP-US -6 44 288 -
Alkane Resources ALK-AU 18 41 180 280
Arafura Resources - Nolans ARU-AU -5 8 78 82
Great Western Minerals GWG-V 83 159 444 293
Greenland Minerals & Energy Ltd. GGG-AU 1 32 189 114
Avalon Rare Metals Inc - Thor Lake AVL-TSX -2 64 148 182
Rare Element Resources RES-TSXV -3 31 380 334
Quest Rare Minerals Ltd QRM-TSXV 11 32 117 135
Frontier Rare Earths FRO-TSX -8 - - -
Pele Mountain Resources Inc GEM-TSX -10 80 341 120
Quantum Rare Earths Development Corp QRE-TSX 2 6 113 34
Ucore Rare Metals Inc. UCU-TSX 24 78 138 172
Commerce Resources Corp. CCE-TSX -9 27 202 135
Rare Earth Metals Inc RA-TSX -5 -8 44 -32
Stans Energy Corp RUU-TSX 169 264 1131 841
Dacha Strategic Metals DSM-TSXV -7 -6 7 -20
Neo Material Technologies Inc NEM-TSX 14 54 113 112

Price Change (%)
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(Metric Tonnes) 2008 09/1H 09/2H 2009 10/1H 10/2H 2010 11/1H
Foreign 8,211      6,685      10,160    16,845    5,978      1,768    7,746      3,746      
Local 34,156    15,043    18,257    33,300    16,304    6,208    22,512    10,762    
TOTAL 42,367    21,728    28,417    50,145    22,282    7,976    30,258    14,508    

Foreign 105% -11% -83% -54% -37%
Local -3% 8% -66% -32% -34%

TOTAL 18% 3% -72% -40% -35%

Y/Y % Change
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2008 2014 CAGR REE Used
293,000 529,000 12.50% Nd, Pr, Sm, Tb, Dy
23,000 100,000 34.20% Nd, Pr, Sm, Tb, Dy

527 2,717 38.80% La, Ce, Pr, Nd
527 2,717 38.80% Nd, Pr, Sm, Tb, Dy

102,200 375,000 29.70% Eu, Y, Tb, La, Ce
1,055 58,000 122.90% Nd, Pr, Sm, Tb, Dy

1,222,245 2,250,000 13.00% Nd, Pr, Sm, Tb, Dy
81 239 24.10% Nd, Pr, Sm, Tb, Dy

Mobile phones
Wind turbines

Electric vehicle batteries
Electric vehicle motors
LCD displays
Moblie CE

Unit Shipments (000s)
End Use
Computers
Electric bicycle motors
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Calendar period 2010A 2011E 2012E 2013E 2014E 2015E

Dysprosium Oxide (Dy) 305         375              454        504        580         672         
Dysprosium Fe (Dy) 300         369              446        496        570         661         
Gadolinium Oxide (Gd2O3) 70           73                71          78          65           55           
Lutetium Oxide (Lu2O3) 412         461              517        579        648         726         
Terbium oxide (Tb4O7) 610         778              968        1,172     1,373      1,029      
Yttrium Oxide (Y203) 78           99                121        135        163         186         
Neodymium (Nd2O3) 90           113              125        151        176         238         
Held within China
Europium Oxide (Eu2O3) 454         499              549        604        665         731         
Yttrium Oxide (Y203) 8             8                  9            10          11           12           �
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Operator

Weighted Average Price/KG Nechalacho Mt Weld Mountain Pass Nolans Bear Lodge Stra nge Lake Frontier/ZC1

Europium 2.6 2.3 0.6 2.1 2.9 1.1 3.2
Gadolinium 2.2 0.6 0.1 0.6 0.7 1.6 0.9
Terbium 3.4 0.5 0.0 0.5 1.1 3.8 1.1
Dysprosium 8.1 0.4 0.0 1.0 1.2 12.3 2.3
Holmium 3.6 0.0 0.0 0.0 0.2 6.8 1.0
Erbium 2.1 0.0 0.0 0.0 0.1 4.6 0.5
Thulium 4.3 0.0 0.0 0.0 0.0 12.5 1.0
Ytterbium 4.5 0.0 0.0 0.0 0.1 13.1 1.0
Yttrium 10.5 0.3 0.1 1.2 0.7 25.3 3.7
Lutetium 0.6 0.0 0.0 0.0 0.0 1.6 0.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0
Lanthanum 9.3 15.0 19.6 11.7 18.4 7.8 15.0
Cerium 22.1 28.9 30.5 29.5 29.3 17.0 27.4
Praseodymium 3.0 3.5 2.9 3.8 2.7 2.0 3.0
Neodymium 16.0 16.6 10.8 19.1 10.7 9.6 14.2
Samarium 1.4 0.8 0.3 0.8 0.8 0.9 0.8
Price/KG 93.9 68.8 64.9 70.4 69.1 119.9 75.1

Rare Element 
Resources

Quest Rare 
Minerals

Frontier Rare 
EarthsAvalon Lynas Corp Molycorp

Arafura 
Resources
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 Date Supplier Off-taker Price ($ mm)
5/11/2010 Molycorp W.R. Grace (U.S. Chemical Producer) undisclosed
24/11/2010 Lynas Corporation Sojitz Corporation (A Japanese Trading House) 250
12/10/2010 Molycorp Sumitomo Corp 130 �
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