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Deve:opment of all-solid-state rechargeable battery using zeolite frame work as
template
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We focused on a microporous structure of zeolite and developed a positive
electrode, a negative electrode for the rechargeable battery. Sodalite framework (SOD) zeolite is
used as the material for the positive electrode instead of the conventional materials. As the
negative electrode material, we tried to synthesize a carbon material having a three-dimensional
structure and porosity of zeolite was synthesized in an organic solvent by -in-liquid plasma method.

GIS framework was used as the electrolyte material. From a series of studies, it was found that the
capacity of Si-Fe-based SOD zeolite was that can be calculated from the amount of charge per unit
mass exceeds 406 Ah / kg for the Fe and 1000 Ah / kg for the Mn.
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Fig. 1 Equipment for synthesizing Zeolite

110 7 Table 1
Tablel Mother liquor for synthesize
Fig. 2 Si-Al+Si zeolite
150 Deionized water 300 mL
Sodium Hydroxide 100g
Ion(III) nitrate nonahydrate 1359
EDS Sodium bromide 154.3 ¢
Colloidal Silica 309
Aluminum hydroxide 11.79g
Table 2 . Center bolt
150 __ Outer cvlinder lid
Pressure receiving plate
-~ Inner cylinder
2 “ Inner cvlinder bodv
- Outer cylinder body
Internal small container
EDS — Pressure receiving plate

Fig. 2 Autoclave for synthesizing

zeolite
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Fig. 3 Analysis result of Si-Al+Fe Zeolite by XRD
Table 2  Analysisresult of X-lay reflection position, d-spacing and relative strength
Si- Al zeolite Si — Al + Fe zeolite
d-spacing Relative Intensity d-spacing Relative
Pos. [20] Pos. [20] )
[A] (%] [A] Intensity [%]
14.0001 6.32064 7.68 13.9633 6.34246 10.28
19.8287 4.47392 8.75 19.8106 4.48165 7.79
22.0682 4.02469 1 22.0102 4.03851 1.66
24.3676 3.64988 100 24.3387 3.65716 100
[200] d=4.4[ 1]
[110] d=6.3[ 1 d [110]
d=6.3[ 1]
XRF
1 2
@
Al
Si Al
1.0
1.0 1.0
MAP  Maximum Aluminum P type
1.0
0.55 1.07
150 x 14 XRD
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Fig. 4 XRD resultsfor synthesized product from mother liquor of Si/Al=0.55
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Fig.5 XRD resultsfor synthesized product from mother liquor of Si/Al=0.81
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Fig. 6 XRD results for synthesized product from mother liquor of Si/Al=1.07
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