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Abstract—The effect of different crystal structures of MnO, depolarizer on the discharge characteristics of
Li/MnO, was investigated. Six MnO, samples were tested. Anmong them were: EMD heat treated at 300°C and 450°C,
respectively, acid digested EMD, 1.C. No. 6 MnO, and acid digested 1.C. No. 6 MnO,.

Through x-ray diffraction pattern analysis, it was found that the EMD sample heat treated at 300°C had crystal
structure of ¥ -8-MnO,, and the rest of them had all that of 8-MnO,. The XRD patterns for all the samples started from
EMD had broader peaks while those for the samples started from 1.C. No. 6 sample had sharper and better defined
peaks.

Test cells made from the EMDs showed higher discharge operating voltage and better utilization of active material
than thuse from 1.C. No. 6 MnO,.

It was attempted to explain these results in terms of the crystal structure, particle size distribution, SEM picture as
well as other physico-chemical properties of MnO, samples.
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Table 1. Preparation condition of Mn(), samples

Sample Preparation condition
1 300°C heat treated EMD
2 450°C heat treated EMD
3 acid digested EMD
4 1.C. 6
5 acid digested [.C. 6
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Fig. 1. X-ray diffraction spectra of (a) EMD, (b)
300°C HT-EMD, (¢) 450°C HT-EMD, (d)
AD-EMD, (e) L.C.6, () AD-1.C.6.
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2522 MnO, %39 4% 72 9 & FE7F wH 54 vlAe 4 723
Table 2. Particle size distribution of Mn(), samples
Diameter Relative intensity (%)
(¢m) EMD 300°C HT-EMD 450°C HT-EMD AD-EMD 1.C.6 AD-1.C.6
50-60 31 69
40-50 42 92
30-40 56 99 11
20-30 100 75 60 77 20
15-20 62 100 100 64 26
10-15 62 99 22 55 40
8-10 42 76 44 43 47
6-8 32 65 - 19 34 63
5-6 33 45 46 24 18 54
4-5 31 - 17 20 28 47
3-4 I 3 16 11 22 55
2-3 11 36 53 94 15 58
1.5-2 11 — 18 - 9 40
1.0-1.5 9 8 11 32 6 39
0.8-1.0 7 18 16 16 7 33
0.6-0.8 9 8 30 30 2 61
0.5-0.6 5 13 5 22 7 71
0.4-0.5 9 37 49 8 30
0.3-0.4 21 22 50 8 100
0.2-0.3 88 70
0.15-0.2 100 75
0.1-0.15 83 57
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Fig. 2. EM photographs of (a) EMD, (b) 300°C 1i'1-
EMD, (c) 450°C HT-EMD, (d) AD-EMD, (e)

1.C.6, () AD-L.C.6.
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Fig. 4. Constant current discharge curves of (a)
300°C HT-EMD, (b) 450°C HT-EMD, (¢} AD-

EMD, (d) I.C.6, (e) AD-1.C.6.
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NOMENCLATURE

rs : time constant for diffusion in insertion com-
pound particle

r : particle radius

Ds : solid state diffusion coefficient

Sa : total apparent surface area

W . weight of sample

d : density of the oxide
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