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Abstract : In order to find out proper PVdF gel polymer eectrolyte for Li/S battery, we investigated PVdF gel poly-
mer eectrolytes with various glyme type plasticizer such as polyglyme, tetraglyme, triglyme. The organic solvents
as triglyme, tetraglyme, polyglyme (Mn = 250, 500) has different chain length of ethylene oxide(EO) in solvent of
glyme system. lonic conductivity decreased as increasing chain length of EO in plagticizers. lonic conductivity of
PVdF gd dectrolyte with tetraglyme, triglyme, polyglyme (Mn= 250, 500) a room temperature was 5X 1074, 3%
10, 6X1075, 3X10°° Scm, respectively. Li/S cdl with PVdF gel polymer dectrolyte using tetraglyme plasticizer
had low interfacid resstance and the highest initia discharge capacity of 1232 mAh/g of active sulfur, which was
about 70% utilization of theoretical vaue.

Keywords: PVdF ge polymer eectrolyte, Li/S battery, Glyme type plasticizer, lonic conductivity.
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Fig. 1. Nyquist plots of Li/electrolyte/Li cell with glyme type
plasticizer of PVdF gel polymer eectrolyte. (a) Full frequence
region and (b) High frequenceregion
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Fig. 2. lonic conductivitis of PVdF gel polymer electrolyte with
glymetype plasticizer.

Table 1. Molecular structure and physical properties glymetype plasticizer for PVdF gel electrolyte.

Name/
molecular structure

Molecular structure

mp bp Viscosity
§®) () (cP)

Tri(ethylene glycol) dimethyl ether/

triglyme CH4(OCH,CH5):0CH;

Tetra(ethylene glycol) dimethyl ether/
tetraglyme CHa(OCH,CH,),0CH; s
polyglyme
(Mn = 250)

poly(ethylene glycol) dimethyl ether/
pOlygl yme CHg(OCHZCHz)nOCH:; Hao
(Mn = 500) :

fu) =]
M - -45 216 38 75

LVVIV Vv -30 275 4.05 7.9

CH,
-12 >250 >7 <5

* mp: melting point, bp: boiling point, e: dielectric constants
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Fig. 3. Interfacial resistance between Lithium/PVdF gel polymer
electrolyte with glyme type plasticizer.
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Fig. 4. Change of first discharge curve of Li/S cell using PVdF gel
polymer electrolyte with glyme type plagticizer.
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Fig. 6. Cyclelifeof Li/Scell using PVdF gel polymer electrolytewith
glyme type plasticizer.
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