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Development of Room Temperature Na/S Secondary Batteries
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Abstract >> High temperature sodium/sulfur battery(Na/S battery) has good electrochemical properties, but, the
battery has some problems such as explosion and corrosion at al. because of using the liquid electrodes at high
temperature and production of high corrosion. Room temperature sodium/sulfur batteries (NAS batteries) is
developed to resolve of the battery problem. To recently, room temperature sodium/sulfur batteries has higher
discharge capacity than its of lithium ion battery, however, cycle life of the battery is shorter. Because, the sulfur
electrode and electrolyte have some problem such as polysulfide resolution in electrolyte and reaction of anode
material and polysulfide. Cycle life of the battery is improved by decrease of polysulfide resolution in electrolyte
and block of reaction between anode material and polysulfide. If room temperature sodium/sulfur batteries (NAS
batteries) with low cost and high capacity improves cycle life, the batteries will be commercialized batteries for

electric storage, electric vehicle, and mobile electric items.
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Fig. 1 The schematic model and photo of high temperature
NAS battery™
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Fig. 2 Schematic diagram of electrochemical reaction in the
high temperature NAS battery
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Exploding Sodium
Sulfur Batteries
From NGK Energy
Storage

Exploding—and not in the good
way. An emerging market faces
growing pains as
address the globe's largest challenge.

Diagram 1 Cause of Fire
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Fig. 3 News of NAS battery explosion and region of
explosion
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Table 1 Discharge behaviors of room temperature NAS batteryw

Area Description

Electrochemical reaction

2.20V (plate region)

1) : Solid — liquid reaction from solid sulfur to the dissolved polysulfide

(Nazsg)

S8 + 2Na' + 2¢ — Na,Ss

2.20~1.65V (slope region)

NasSs + 2Na” + 2¢ — 2NaS,
Various reactions such as

?2) : Liquid — liquid reaction between dissolved polysulfides (Na,Sg and | Na,Sg + 2/3Na’ + 2/3¢ — 4/3Na,Ss
Nazss) Nazs(, + 2/51\1214r + 2/567 e 6/5Na2$5
NaSs + 1/2Na” + 1/2e°  — 5/4NaS;

1.65V (plate region)

3) : Liquid — liquid reaction from the solved polysulfide (Na;Ss) to the
undissolved polysulfides (Na,Sg and NaxS,) or sulfide (NaxS) Na2S; +

Na2S; + 2/3Na’ + 2/3e — 4/3Na,Sg
Na2S; + 2Na' + 26 — 2Na,$S,
6Na' + 6e — 4Na2S

1.65~1.20V(slope region)

4 : Solid — solid reaction between the undissolved polysulfides (Na,S,) or

sulfide (NaxS)

NaS; + 2Na+ + 2e— — 2Na,S
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