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RFNav solved a long-standing problem plaguing Lithium-Ion batteries.  A novel, radically 
different approach to the dendrite problem, has been invented that improves both the safety 
and longevity of lithium-ion batteries. 
 
Lithium-metal anode batteries have the potential to deliver both high specific energy and high 
energy density. Practical realization of Li-metal anode batteries, however, is plagued with 
lithium-ion dendritic growths forming during the charge cycle. Dendritic growths reduce both 
Coulombic and energy efficiency. Further, when dendritic growths bridge between anode and 
cathode the battery cell short circuits to thermal runaway and potential ignition of the 
electrolyte, Fig. 1. Lithium-ion deposition is ideally uniform across the solid electrolyte 
interphase region of the anode during the charging cycle. Dendrites formation is known to be 
initiated by surface inhomogeneities, defects, contaminants, and electro-chemical gradients that 
depart from their ideal configuration. 
 

 
Figure 1.   Illustration of anode side of a battery cell with dendritic growths.   
During charge cycling crystalline deposits can accumulate in the form of sharp 
tipped dendritic growths.   When the dendrites pierce the nanopore separator, 
the anode and cathode compartments are short circuited leading to thermal 
runaway and battery failure.  Not to scale. 

 
RFNav's solution to the dendrite growth problem is both novel and revolutionary.  No changes 
to electrolyte composition or battery chemistry are required.   The method is applicable battery 
systems based on lithium, potassium, sodium, magnesium, copper, or zinc ions. Anode types 
include bulk lithium, graphite, graphite combined with silicon-metal alloys such as SiOx, TiOx, 
and NiOx, and transition metal oxides, such as Cr2O3, MnO2, Fe2O3, Co3O4, CuO. Cathodes types 
include lithium nickel cobalt manganese oxide (NMC), lithium iron phosphate (LFP), lithium 
nickel manganese spinel (LNMO), lithium nickel cobalt aluminum oxide (NCA), lithium 
manganese oxide (LMO), and lithium cobalt oxide (LCO). 
 
RFNav's invention improves both the safety and longevity of Lithium-Ion batteries.  RFNav's 
patent pending IP is available for licensing and development.  Contact us at battery@rfnav.com 
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