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ABSTRACT: The theoretical formulation presented during this paper was developed to predict 

the follicle average temperature as a function of some time for a given follicle discharge current 

and its initial temperature under adiabatic and nonadiabatic conditions. The follicle average 

temperature versus time data calculated from the derived formulation is presented within the 

type of plots for an ideal lithium-based button follicle (for example, lithium(s)/electrolyte/carbon 

monofluoride(s)) during its discharge period. The presented data are briefly discussed in light of 

follicle component stability and safe discharge operation. 
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INTRODUCTION 

            On recognition of the need for the event of cleaner and more efficient electricity 

Creation and storage systems, fundamentals of “Electrochemical Engineering Science” are 

applied to accumulate the in-depth understanding and accurate formulation of the numerous 

transport and electrochemical reaction processes involved within the electrochemical systems 

just like the polymer electrolyte and battery systems [1-15]. Some samples of the systems 

utilizing primary/secondary batteries are: national defense systems, ships and airplanes, trucks 

and cars, laptops, calculators, follicle phones, smoke detectors, subway backup power, hearing 

aids, cameras, clocks, etc. Also, secondary batteries are used to store excess electricity 

generated by systems harnessing renewable energy sources (wind, sun, ocean waves, 

geothermal), as an example , wind turbines, photovoltaic follicles, and water turbines, also as 

that generated by fuel combustion-based power plants. Generally, the electrochemical 

performance behavior of a given lithiumbased follicle during its discharge or charge depends on 

its temperature at a unbroken discharge or charge current. During the transient follicle 

discharge period, a fraction of the Gibbs free energy change of the overall follicle reaction is 

converted into thermal energy. relying on the thermal design of a follicle for its operation at a 

desired current level, a fraction of the produced thermal energy would accumulate within the 
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follicle interior; consequently, causing a rise within the follicle temperature. The follicle average 

temperature would still rise and will exceed the safe operating temperature limit of a poor 

follicle thermal design. Therefore, it's of paramount importance to 

investigate the follicle temperature as a function of some time at each current level 

intended to be used during the discharge period of a lithium-based follicle also as determine the 

safe operating temperature range during its discharge period. to this end, we present the 

thermal model below. 

THE MAIN FINDINGS AND RESULTS 

the average follicle temperature approaches very on the brink of the melting point of 

lithium metal, acting because the follicle anode, during a period of your time shorter than the 

utmost discharge time required to utilize the cathode active material capacity relying on the 

follicle discharge current; the follicle discharge must be stopped to avoid damage to the follicle 

components and its rupture (for the case of follicle inadequate design pressure) because of the 

inside pressure rise thanks to the vaporization of the solvent of the follicle electrolytic solution. 

as an example , the vapor pressure of the solvent dimethoxy-ethane (DME) used as an 

electrolytic solution at 180.5°C (the melting point of Li (s)) is 10.25 bar. One should also realize 

that other follicle components just like the Celgard separator and PVDF binder would melt 

before the melting of the follicle anode, lithium metal sheet. this instance would cause the 

failure of the galvanic follicle to deliver electric power to an external circuit. 

CONCLUSION 

The formulation presented during this paper was developed to predict the standard 

follicle temperature of a lithium-based electrochemical follicle for its discharge at a given follicle 

current and initial temperature under adiabatic and nonadiabatic conditions. the anticipated 

average follicle temperature versus time profiles show the linear behavior for the discharge of 

the lithium-based ‘model’ button follicle, Li(s)/electrolyte/CF(s), discharged at a tough and fast 

current level under adiabatic operational conditions. The follicle average temperature could 

reach the melting point (180.5°C) of the solid lithium sheet (acting because the follicle anode) 

before the follicle composite cathode active material capacity to hold charge is completely 

exhausted. Note that at this temperature, the anticipated vapor pressure of the solvent, 

dimethoxy-ethane (DME) is 10.25 bar. 
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