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Electrolytic Manganese Dioxide

Of various oxides of manganese used for dry cells, electrol

ized by its excellent discharge performance.

quality is highly evaluated among dry cell m

facturing processes, crystal structures, and electrochemical characteristics
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Table 1

1.
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akers at home and abroad.

Junji KOSHIBA

ytic manganese dioxide (EMD) is character-

Toyo Soda produces 2,000 tons per month of EMD and its

In this article, existing manu-

of EMD are briefly described.
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2.

Crystallographic Data for Selected Oxides of Manganese

Mineral or . Crystal Class Cell Parameters Structural
Compound Approximate Formula (Space Group) A Features
Pyrolusite MnO, tetragonal (P4,/mn2) 29=4.39; ¢9=2.87 [1x1] tunnels
(8-MnO,)
ramsdellite MnO, orthorhombic (Pbnm) 8y=4.53; by=9.27; [2x1] tunels
cp=2.87
nsutite (Mn?*, M3+, Mn*+) (O, OH)?  hexagonal 2;=9.65; ¢;=4.43  domains of
(7-MnO,) [1x1]ana[2x1]
tunnels; cations
disordered
e-MnQO, MnO, hexagonal a,=2.80; c,=4.45
hollandite (Ba, K),_,Mng0,4-xH,0 tetragonal (I4/m) 27=9.96; ¢,=2.86
(a-Mn0,) or
monoclinic (P2;/n) 2,=10.03; by=5.76;
€=9.90; p=90°42"
cryptomelane K;-2MngOy4-xH,0 tetragonal (I4/m) 29p=9.84; ¢,=2.86 [2x 2] tunnels
or
monoclinic (12/m) 2,=9.79; b,=2.88;
co=9.94; p=90°37"
romanéchite (Ba, K, Mn?*, Co), monoclinic (A2/m) 8)=9.56; by=2.88; [3x 2] tunnels
(psilomelane) Mn;O,-xH,0 or cp=13.85; $=92°30’ and higher
orthorhombic (P2,2,2) a,=28.254 ; by=13.40 ; dimensions

Cco=2.864

(153)




208

HHEETRHE M29% H2 5 (1955

2
]
L‘-::«; e S

b rams delite

B VT Yy

¢ . nsutite

Vet it aae

Vireoia
-
Ty

3y

i

f—
o
T

R : e
* :

[y:

d . hollandite
e . psilomelane

Figure 1 Tetravalent manganese oxides with tunnel structures. Infinite chains of linked

[MnOs] octahedra form networks of tunnels or holes of different dimensions in
these ideal structure-types.
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pyrolusite [1x1] tunnels

ramsdellite, [1x2] tunnels

nsutite, random intergrowth of [1x1] and [1x2] tunnels
hollandite, [2x2] tunnels with Ba+* or K+

psilomelane, [3x2] tunnels with Bat+, K+, Mn*+ or Co++
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Fig. 2 Sketch of EMD structure.

tunnel direction.
chain of octahedra.
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The structure is viewed from the
Each diamond-shaped box represents a single
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Fig. 3 Flow diagram of EMD production process from MnCO; or MnO, ore

(1) Ore treatment process
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(8) Electrolysis process
(4) Finishing process
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Fig. 4 Discharge diagrams of LR14 batteries

Table 2 Chemical compositions of manganese dioxides

No. Mn | MnO, | Ca+K |Ca+Mg | M8V | ¢ | si0, | 5O, | —H,0|+H,0
1 | Matural 53.8 | 81.1 | 0.32 | 0.26 | 0.24 | 0.26 | 897 | 0.01 | 0.74 | 2.69
2 | Chemical 60.4 | 929 | 0.13 | 033 | 0.04 | 0.23 | 0.10 | 0.29 | 232 | 214
3 | Electrolytic | 60.1 | 920 | 0.22 | 0.02 | 0.02 | 0.06 | 0.02 | 0.8 | 2.48 | 3.16

—H;0 : adsorbed water
+H,0 : Combined water
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