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RECHARGABLE BATTERIES 

LITHIUM MANGANESE DIOXIDE (LMD) BATTERY (Li Mn2 O4)   

LMD used in batteries contain 4% Lithium, 61% manganese and 35% oxygen by 

atomic weight.  

¶ LMD batteries are currently being used in the Chevy Volt and Nissan Leaf. 

¶ LMD has low cost of production. 

¶ LMD has high power output, thermal stability and enhanced safety when com-

pared to other lithium ion battery types. 

¶ Work at the University of Illinois has achieved an advanced prototype battery, 

using Lithiated Manganese that can be recharged in as little as 2 minutes 

(equivalent to filling a gas tank). 

¶ In conjunction with the Companyôs current Pilot Plant testing to produce EMM 

Kemetco has been engaged to produce EMD and LMD oxide powder for test-

ing for the battery industry.  This will be the first production of EMD utilizing 

domestic ore in the past few decades. 

¶ EMM is produced on the cathode of the electrowinning circuit, EMD is pro-

duced on the Anode. 

American Manganese Inc. Ticker Symbol: TSX-V: AMY; PINKS: AMYZF; FRANK: 2AM, has developed an indicated 
14.916  billion lbs. and an inferred 3.538 billion lbs. of manganese at their Arizona manganese project at Artillery Peak 
Mohave County Arizona.  A  NI43-101 Preliminary Economic Evaluation has indicated a cash cost of production of $0.44 
cents/lb. Production of electrolytic manganese metal is dominated by China at 98.4% of world production.   

 

 

The Company is capable of producing Electrolytic Manganese Metal (EMM) on the cathode or Electrolytic Manganese 
Dioxide (EMD) on the anode. Currently the company has contracted with Kemetco Inc. for the production of EMD to 
make a Lithiated Manganese Dioxide (LMD) for testing in batteries.  The Company is positioning itself to be a player in 
this emerging market. 

¶ USA is largest consumer of EMD Worldwide at 41%.  Produces 23% from imported Mn ores. 

¶ Battery consumption of EMD predicted to be fastest growing segment of manganese production. 

¶ Sodium/Manganese battery being tested for battery storage. 

¶ Chairman William Clay Ford, Jr. of Ford Motor company predicts 25% of all their 
new cars will be electric by 2020. 

ELECTROLYTIC MANGANESE DIOXIDE (Batteries) 

This factsheet has been reviewed by John W. Fisher, P.Eng., C.Eng., M.I.Chem. E., a qualified person pursuant to National Instrument 43 -101  

Electrovayaôs Maya-300 will 
be a zero-emission passenger 
car with a range of up to 120 
miles per charge  

Electrolytic Manganese Dioxide Consumption TPA (tonnes per annum) 

Chevy Volt 

Nissan Leaf 

Grade 0.90% Mn Cut-off Grade   Tonnes 

2.84% 13.830  Billion Lbs. Indicated 220,943,518 

2.84%   3.531  Billion Lbs. Inferred   56,338,329 
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Types of Rechargeable Lithium Ion Batteries 

This factsheet has been reviewed by John W. Fisher, P.Eng., C.Eng., M.I.Chem. E., a qualified person pursuant to National Instrument 43 -101  

 Why Manganese Spinel? 

 Commercial Success 

Manganese Spinel is one of the preferred cathode materials for development of battery systems in electric 
vehicles 
It is also the source material for creating new higher energy cathode materials 
 
Manganese Spinel has been successfully deployed within the rechargeable battery industry: 
 
¶ In 2005, E-One Moli Energy Canada used Manganese Spinel to help Milwaukee Electric Tools revolu-
tionize the cordless power tool industry. 

¶ It is currently used by LG in their partnership with the Chevy Volt 

ϝActual discharge time for each type is dependent on the cell design. For example, you could have an energy cell and 
a power cell discharge over 8 hours. 

Energy Cells 
¶ Low current for an extended  

       period of time 

¶ Example use: 

¶ Laptops 

¶ Cellphones 

¶ Typical Cathode chemistry: 

¶ Cobalt Oxide 

Power Cells 
¶ High current for a short period of time 

¶ Example use: 

¶ Power tools 

¶ Electric vehicles 

¶ Typical Cathode chemistry: 

¶ Manganese Oxide (Spinel) 

¶ Iron Phosphate  

 
¶ Li-Manganese Spinel has twice the 

energy density as NiCd. 

 

¶ This means that a power tool using 12 

NiCd batteries can be replaced with 6 

Li-Manganese Spinel batteries and 

have twice the lifetime! 


