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Ni/MH

Partial Least Square M ethod Applied to the Analysis of
Effect of Rare Earth Compositions on the
Electrode Properties of Ni/MH Alloys
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Abstract

Ni/M H

The initial hydrogen capacities and capacity ratios after charge-discharge cycles for

Ni /M H alloys with different atomic ratios in La, Ce, Pr and Nd are analyzed by the pattern

recognition method, and some criteria for improving these electrode properties are obtained.
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Table 1

Rare earth composition and experiment values of

electrode properties

X
586

Atomic ratios Co S00

No.
La Ce Nd Pr (mAh/g) (%)
1 0. 317 0. 135 0.223 0.325 239. 4 0. 75
2 0. 176 0. 206 0.124 0. 494 240. 5 0. 62
3 0. 528 0. 029 0.372 0.071 244. 7 0. 63
4 0. 433 0. 04 0.433 0. 095 246. 4 0. 56
5 0. 27 0. 135 0.27 0.325 233.7 0. 76
6 0. 15 0. 206 0.15 0. 494 234. 3 0. 57
7 0. 45 0. 029 0.45 0.071 226. 9 0. 53
8 0. 649 0. 04 0.216 0. 095 244. 2 0. 63
9 0. 405 0. 135 0.135 0.325 243. 4 0. 71
10 0. 225 0. 206 0.075 0. 494 247. 2 0. 88
11 0. 675 0. 029 0.225 0.071 2481 0. 86
12 0. 288 0. 04 0.577 0. 095 228 0. 56
13 0. 18 0. 135 0.36 0.325 239. 8 0. 79
14 01 0. 206 0.2 0. 494 228. 8 0. 56
15 03 0. 029 0.6 0.071 220. 8 0.7
16 0. 794 0. 066 0. 109 0. 031 255. 6 0. 61
17 0. 831 0. 060 0.078 0. 022 270. 7 0.6
18 0. 277 0. 023 0. 545 0. 155 218 3 0. 69
19 0. 272 0.272 0.355 0. 101 248. 2 0. 78
20 0. 43 0.43 0. 109 0. 031 258 0. 56
21 0. 45 0.45 0.078 0. 022 256. 3 0. 55
22 0. 15 0. 15 0. 545 0. 155 234. 1 0. 64
23 0. 181 0. 363 0.355 0. 101 233.2 0. 68
24 0. 287 0. 573 0. 109 0. 031 257. 7 0. 59
25 03 0.6 0.078 0. 022 259. 2 0. 65
26 01 0.2 0. 545 0. 155 225. 6 0. 76
27 0. 518 0. 026 0.355 0. 101 229. 5 0.6
28 0. 819 0. 041 0. 109 0. 031 247. 8 0. 64
29 0. 857 0. 043 0.078 0. 022 259 0. 66
30 0. 286 0. 014 0. 545 0. 155 223. 5 0. 56

S200 = Cao /Co; Co G 200

Co is initial hydrogen capicity of electrode- C0is hydrogen

capicity after being run 200 cycles of charg e-discharge.

3
1 30 Co
(PLS) ., Co> 240m Ah /g
Co < 240m Ah /g )
10. 98 = 3. 81Cc+ 12 14Cnxa+  20. 08Ce: —
10.5= 0 (3)
(3), Co> 240
m Ah /g
10. 981 = 3. 81Cc+ 12 14Cva+  20. 08Cre —
105> 0 (4)
114

Cuat Coe+ Cna+ Cre= 1

2
-
1+ ° - 1
o °\"
& o \e =
> O
[
1 i
©
o
21 oL -
1 L 1 L
-2 -1 0 1 2
X
1 (Co)

Fg. 1 Classification of alloy samples with different
initial hydrogen capacities
O: Cy < 240 mAh /g;:: Cy> 240 m Ah /g.
X= 2068C,—- 1.75Cc.+ 1.94Cyg+ 3. 81Cp - 1.96
Y=- 1L 64 1,+ 4.43Cc+ 3Cn+ 2 13Cn - 1.27
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Fg. 2 Classification of alloy samples with different ca-

pacities ratios
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X= 255C,- 2.74Cc. — 0.66Cyg — 3. &p+ 0 28
Y=- 374, - 3.14Ce. — 0.93Cxg - 2 75Cp+ 2 69
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