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INTRODUCTION 

The battery is important power sources of 
medical devices such as pacemaker, 
neurostimulator, etc. The batteries like Li/SVO, 
Li/I2 and Li/CFx have been used as power 
sources. Li/S battery has a high theoretical 
energy density of 2600 Wh/kg, which is much 
higher than that of those batteries.[1-2] The self-
discharge property of battery is one of the 
crucial facts for commercialization. Ryu et al[3-
4]. reported the self-discharge property of Li/S 
cells at 25℃. From the view point of self-
discharge Al was more adoptable than stainless 
steel for current collector. However no 
researches were reported on the self-discharge 
of Li/S cells at body temperature.[5-7]  

In this study, we used Al foil as current 
collector of Li/S cell and investigated the self-
discharge property of Li/S cell at body 
temperature. The self-discharge mechanism is 
investigated by means of differential scanning 
calorimetry (DSC), X-ray diffraction (XRD) 
analysis, and scanning electron microscopy 
(SEM).  
 
EXPERIMENTAL 
The sulfur electrode was composed of 60 wt.% 
elemental sulfur (−200 mesh, 99.98%, Aldrich), 
20 wt.% carbon black and 20 wt.% copolymer 
of vinylidene fluoride and hexafluoropropylene 
(PVdF-co-HFP; Kynar 2801, Atochem). Sulfur, 
PVDF-co-HFP and carbon black in 1-methyl-2-
pyrrolidinone (NMP) were stirred  for 24h. The 
mixed slurry was pasted onto an Al current 
collector and dried in the air at room 
temperature and then in oven at 60℃ for 2 h. 
Lithium metal foil was used as anode electrode. 
The area and thickness of sulfur electrodes were 

approximately 0.8 cm2 and 30µm, respectively. 
Electrolyte solutions were prepared by 
dissolving 1M LiCF3SO3 in solvent by stirring 
for 6 h. The Li/S cell was assembled by stacking 
in turn the 60% sulfur cathode, the porous 
polypropylene separator (Celgard 2200) soaked 
in electrolyte and lithium anode. Li/S cells were 
packaged into the swagelok type cell and 
assembled in an argon filled glove box. The 
discharge curves of Li/S cell were obtained at 
37℃. Cell tests were carried out in galvanostatic 
way using WBCS3000 (WonA Tech Co., 
Korea) battery cycler. The cut-off voltage is 
1.5V (versus Li) and current density during 
discharge is 100mA/g-sulfur. The morphologies 
of sulfur electrode were observed using 
scanning electron microscopy(SEM, JEOL, 
JSM-5600) and the thermal stability was 
examined using the differential scanning 
calorimetry(DSC). The crystalline structure of 
sulfur electrode was characterized by using X-
ray diffraction(XRD). Cell tests were performed 
by galvanostatic way and cycle voltammertry 
measurements were performed at 37℃ by a 
scanning rate of 0.1mV/s.  
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