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(57) Abstract: Provided are methods, systems and devices 
for thermodynamically evaluating electrochemical systems 
and components thereof, including electrochemical cells such 
as batteries. The present systems and methods are capable of 
monitoring selected electrochemical cell conditions, such as 
temperature, open circuit voltage and/or composition, and 
carrying out measurements of a number of cell parameters, 
including open circuit voltage, time and temperature, with ac­
curacies large enough to allow for precise determination of 
thermodynamic state functions and materials properties relat­
ing to the composition, phase, states of charge, health and 
safety and electrochemical properties of electrodes and elec­
trolytes in an electrochemical cell. Thermodynamic measure­
ment systems of the present invention are highly versatile and 
provide information for predicting a wide range of perform­
ance attributes for virtually any electrochemical system hav­
ing an electrode pair. 
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