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Fisher discriminant analysis to the classification of spontaneous
combustion tendency grade of sulphide ores

HU Han-hua' > LIU Zheng' * LI Zi§un' % CUI Tian-ian'’

(1. School of Resources & Safety Engineering Central South University Changsha 410083 China;2. Nation Research Center of Safety Science and Technology
for Metal Mines Central South University Changsha 410083 China)

Abstract: Based on the principle of Fisher discriminant analysis a classification model of spontaneous combustion
tendency of sulphide ores was established including four indexes reflecting the spontaneous combustion tendency of
sulphide ores: compositions and contents of mineral’ velocity constant of oxygen absorption spontaneous heating point
and spontaneous combustion point. Linear discriminant functions were obtained through training thirteen experimental
data of ore samples from Xingiao pyrite.Based on this spontaneous combustion tendency of sulphide ores from Tian—
mashan high sulfur gold were discriminated. The results show that the classification model of Fisher discriminant analy—
sis has excellent performance and a good applicability and statistic significance of classifying is explicit from which we
can see that it has a good prospect for the identification and classification of spontaneous combustion tendency of sul-

phide ores.
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Table 3 Training samples of FDA of spontaneous combustion tendency of sulphide ores
X;/°C X, /C Fisher
X, 1% X,/(mL+ (geh) ")
1 70 2.3715 146 239 il| ii|
2 45 1.394 9 60 296 1 I
3 80 0.6253 230 437 I |
4 75 0.161 9 127 453 I I
5 97 0.3114 270 422 I I
6 48 1.1753 140 270 I I
7 90 0.450 0 414 I I
8 80 0.622 8 122 436 I |
9 32 0.529 0 243 301 I I
28
10 96 0.556 6 430 I I
11 82 0.178 8 297 385 I I
12 95 0.406 5 425 I I
13 93 2.803 7 56 233 il| I
4
1 2 Table 5... The variance of discriminant equation
y, == 5.407X, - 0.293X, +0.016X, + and its significance
0.016X, — 7. 947 1% 1%
y, =—-4.021X, -2.015X, +0.013X, + 12.579 0. 962
0.008X, — 8.285 -865 0.681
1
(X)) Il
60. 5% o
. 40% N
20
13 N
4 1
Table 4 The results of discriminant equation A A
1 2
X, ~5.407 4.021
X, ~0.239 2.015 °
X5 0.016 0.013
X, 0.016 0. 008 FDA
~7.947 -8.285 6.
5 1 1)
93. 6% G, G, ;@D
2 1113 )
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Table 6 The results of discriminant analysis spontaneous combustion tendency of sulphide ores for Tianmashan
X, 1% X, /(L - (- h) 1) X;/°C X, /C Fisher
1 96 2.3715 146 239 i} I
2 32 0.6253 230 437 I I
3 97 0.1619 127 453 ] I
4 20 0.3114 270 422 | i}
72
5 66 1.1753 140 270 I I
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