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Energy is needed in all areas of life. For this, it is very 

important to convert the electrical energy of the batteries into 

electrochemical energy. If desired stored energy can be used 

as electric energy. Lithium batteries are very popular because  

they have long-life high-capacity and high energy density. 

Nevertheless , li-ion batteries cannot meet the demand of  

electric vehicles and smart grid systems. 

Lithium-Sulfur (Li-S) batteries are considered the most 

suitable candidate with their high energy density (2500 Wh / 

kg). However, despite the advantages of Li–S batteries, they 

exhibit ignitability, toxicity, liquid leakage, and volatilization 

because of their organic liquid electrolyte components. 

Moreover, Li dendrites form during cycling, resulting in 

internal short circuit that leads to combustion and even cell 

explosion. In Li–S cells, various soluble polysulfide (Li2Sx, 4 

≤ x ≤ 8) intermediates formed on the cathodes can dissolve 

into and diffuse through the organic electrolyte and to the Li 

metal anode, where they are reduced to insoluble Li2S and 

Li2S2, which then accumulate on the Li surface. The insoluble 

Li2S and Li2S2 compounds eventually form lower polysulfide 

compounds, which then transfer to the cathode where they 

are reoxidized before they finally return to the anode.The 

iterative parasitic process generates a  undesired “shuttle 

effect.” These problems result in poor cycle and rate 

performance, preventing the practical application of Li–S 

batteries. One of the optimal methods to offset these 

disadvantages is developing solid-state Li–S batteries and 

replacing conventional organic electrolytes with solid 

electrolytes, such as inorganic and polymer ones.Overall, 

solid-state Li–S batteries present many attractive 

advantages.[1] 

Solid state batteries eliminate the mentioned problems caused 

by liquid leakage and volatilization. Furthermore solid 

electrolytes prevent the risk of combustion and explosion of 

organic compounds. When adopted in Li–S batteries, solid 

electrolyte layers can effectively prevent the “shuttle effect” 

because soluble polysulfide compounds cannot permeate the 

solid electrolytes. 

Therefore, using solid electrolytes in solid-state Li–S 

batteries can fundamentally solve some inherent problems 

and thus may greatly contribute to the development of Li–S 

batteries. 

The ideal solid-state electrolyte must have exceptional 

chemical and electrochemical stability, lower interfacial 

resistance ,high ionic conductivity, and high active material 

utilization. Li7P3S11 (LPS) solid electrolytes have significant 

advantages, such as high lithium-ion conductivity, and can 

easily fabricate to make bulk-type all-solid-state lithium 

batteries. [2] However, LPS has a disadvantage because of 

large interfacial resistance with lithium, which give a 

limitation for all-solid-state battery. Therefore, in this study 

the crystallization temperature of Li7P3S11 has been compared 

to obtain desired ionic conductivity.  

Five different temperatures (230°C ,240°C , 250°C ,260°C 

270°C) and 3 different times (2h, 3h, 4h) were used in the 

production of Li7P3S11. Electrochemical tests of the product 

at every temperature value  was performed.. Our ionic 

conductivity results are measured in the range of 1x10-3 S.cm-

1 to 4x10-3 S.cm-1. As a result, we determined the optimum 

crystallization temperature and time. And we synthesized 

solid electrolytes with good electrochemical performance for 

solid lithium sulfide batteries. 
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