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57910024 MAJOR: STATISTICS; M.Sc. STATISTICS)
KEYWORDS: LIGNITE/MAE MOH MINE/FACTOR ANALYSIS/

DISCRIMINANT ANALYSIS
THANVA CHAROENSIRI: CLASSIFICATION AND IDENTIFICATION

OF LIGNITE QUALITY CHARATERISTICS OF MAE MOH MINE WITH
MULTIVARIATE ANALYSIS. ADVISORY COMMITTEE: KIDAKAN

SAITHANU, Ph.D., JATUPAT MEKPARYUP, Ph.D.67 P.2016.

The purpose of this research was to classify and identify the lignite quality
characteristics of Mae Moh Mine by collecting data of chemical lignite composition

from Mae Moh power plant, Lampang since 2007 to 2014. The High Heating Value

was utilized as the criterion to divide the quality groups of lignite into 2 groups,
standard and desirable quality groups, and then built the discriminant equations to

predict the quality groups of lignite with discriminant analysis. The results of research

indicated that factor analysis was able to combine the correlated variables of chemical

lignite composition with 6 factors, slag, heat, moisture, K20, TiO2 and MnO..
Then, discriminant analysis was used. Four variables influenced to predict the group
of lignite quality were slag, heat, moisture and K>O. For corrective examination of

the equation to predict the group of lignite quality, the correction percentage in

classification of Confusion matrix were 92.80 and 85.35 in the training and validation

data set, respectively.
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probability)
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poglunguii 2 X' )= ,
| g[P(X
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A15197 4-2 mﬁwauwuﬁmmtﬁﬂiﬁmmzm p-value GUENﬂ"l'iﬂﬂﬁﬂﬂﬁﬁﬁuwu‘ﬁﬂl@%ﬁﬂ%ﬁu

Ash | Moisture | Volatile CZ?Sgn HHV | Na,0 | MgO | Al,0,
Moisture —0.069
(0.000%)
Volatile —0.566 0.511
(0.000%) (0.000%)
Fixed Carbon —0.741 —0.324 —0.098
(0.000%) (0.000%) | (0.000%)
HHV —0.978 0.086 0.563 0.726
(0.000%) (0.000%) | (0.000%) (0.000%)
Na,O —0.415 —0.239 0.077 0.393 0.381
(0.000%) (0.000%) | (0.000%) (0.000%) | (0.000%)
MgO —0.537 —0.045 0.272 0.387 0.486 0.611
(0.000%) (0.001%) | (0.000%) (0.000%) | (0.000%) | (0.000%)
Al O, 0.487 —0.216 —0.595 —0.067 | —0.448 | —0.364 | —0.503
(0.000%) (0.000%) | (0.000%) (0.000%) | (0.000%) | (0.000%) | (0.000%)
SiO, 0.546 —0.214 —0.701 —0.054 | —0.535 | —0347 | —0.427 0.774
(0.000%) (0.000%) | (0.000%) (0.000%) | (0.000%) | (0.000%) | (0.000%) | (0.000%)

8P



A1319N 4-2 (919)

Ash | Moisture | Volatile Ci';‘sgn HHV | Na,0 | MgOo | ALO, | SiO, | P,O, | SO, | K,O0 | TiO, | MnO, | Fe,0,
PO, | —o0.244 0.142 0459 | —0089 | 0228 | 0111 | 0216 | —0492 | —0.545
(0.000%) (0.000%*) (0.000%) (0.000*) | (0.000%) | (0.000*) | (0.000%) | (0.000*) | (0.000%)
SO3 —0.492 0.212 0.594 0.075 0.469 0.369 0463 | —0.855 | —0.821 0.402
(0.000%) (OM*) (0.000%) (0.000%) | (0.000%) | (0.000*) | (0.000%) | (0.000*) | (0.000*) | (0.000*)
KZO 0.263 /0-()@\ —0.159 —0.163 | —0.244 | —0.222 | —0.327 0.239 0.182 | —0.137 | —0.346
(0.000%) \ (0.523) ‘, (0.000%) (0.000%) | (0.000%) | (0.000%) | (0.000%) | (0.000%) | (0.000%) | (0.000*) | (0.000%)
TIO2 0.138 —0.027 —0.090 —0.087 | —0.125 | —0.063 | —0.139 0.183 0.117 | —0.073 | —0.168 0.076
(0.000%) (0.047%) (0.000%) (0.000*) | (0.000%) (W) (0.000*) | (0.000%) | (0.000*) | (0.000%) | (0.000*) | (0.000%) —
MnOz —0.107 0.145 0.223 —0.051 0.101// 0026\\ 0.030 | —0.234 | —0.245 0.196 0.187 —0.034{/_0-02)\
(0.000%) (0.000*) (0.000%) (0.000%) (0.000*)\\ (0.053)}’(0.026*) (0.000%) | (0.000%) | (0.000*) | (0.000%) (0.013*)\\ (0.076)/’
Fe203 —0.470 0.072 0.439 0.187 0.504 0.256 0236 | —0.402 | —0.679 0.242 0.362 | —0.084 m 0.112
(0.000%) (0.000%) (0.000%*) (0.000%) | (0.000%) | (0.000*) | (0.000%) | (0.000*) | (0.000*) | (0.000*) | (0.000%) | (0.000*) | (0.040*) | (0.000%)
CaO
free —0.155 0.331 0.517 —0.241 0.147 0.094 0.169 | —0.622 | —0.578 0.538 0.568 -0.107 | —0.091 0.258 0.172
SO,
(0.000%*) (0.000*) (0.000%*) (0.000%) | (0.000%) | (0.000%) | (0.000%) | (0.000*) | (0.000%) | (0.000*) | (0.000%) | (0.000*) | (0.000*) | (0.000%*) | (0.000%)
*p-value < 0.05
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v
v

duilsenounan
PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8
AU 5.9626 | 2.6416 | 1.3182 | 1.0278 | 0.9270 | 0.9020 | 0.7293 | 0.7155
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~ 1 9 g o Y A g s = 9 1 a 1 ]
131N 4-4 s Iivinvesd il sndluesndseneumaniiveouoiouriuluuaazilave

e lifimavyuilese

s Factorl | Factor2 | Factor3 | Factor4 | Factor5 | Factor6
Ash 0.791 0.464 0.334 —0.093 0.013 —0.069
Moisture —0.232 0.566 —0.421 0.336 —0.278 0.070
Volatile mather —0.752 0.360 —0.336 0.095 —0.139 —0.022
Fixed Carbon —-0.320 —0.851 —0.188 0.052 0.103 0.114
HHV —-0.771 —0.453 —-0.391 0.080 —0.014 0.054
Na,O —0.487 —0.459 0.447 —0.220 0.031 —0.037
MgO —0.626 —0.365 0.350 0.047 —0.114 0.010
AlO, 0.842 —0.223 —0.227 0.007 —0.032 0.063
SiO, 0.885 —0.224 —0.005 0.199 —0.059 0.160
P,O, —0.545 0.368 0.145 —0.135 0.103 —0.011
SO, —0.835 0.187 0.232 0.044 —0.081 —0.044
K,O 0.351 0.163 —0.352 —0.318 0.478 —0.377
TiO, 0.194 0.034 —0.158 —0.728 —0.541 0.278
MnO, —0.259 0.265 —0.062 —0.127 0.502 0.741
Fe,O, —0.599 —0.059 —0.299 —0.361 0.090 —0.272
CaO free SO, —0.565 0.576 0.197 -0.014 0.044 0.017
Variance 5.963 2.642 1.318 1.028 0.927 0.902
% Var 0.373 0.165 0.082 0.064 0.058 0.056
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A ' v ¥ o o A g I = Y 1A 1 o
AT NN 4-5 mmiﬁlwu1wuﬂﬂl’e’]ﬂﬂﬁllﬂimﬂumﬂﬂiZﬂ’t’mﬂNLmﬁUﬂﬁLﬂ1ﬂ1Uﬁu1ulmazﬂ%%ﬂ

A~ v Y asy a 4
LiJ’E]iJﬂﬁ‘l’iiguﬂ%ﬁ]ﬂﬂ’)ﬂ?ml’]ilmﬂ“]f

Variable Factorl FWZ Factor3 | Factor4 | Factor5 | Factor6
Ash —0.288 (—0.9241) —0.010 —0.153 0.057 0.035
Moisture 0.273 W ( 0.815) 0.091 —0.006 —0.011
Volatile mather 0.674 0.371 \ﬁm/ 0.044 0.020 —0.029
Fixed Carbon -0.238 ﬁ830 -0.343 0.127 —0.086 —0.033
HHV 0.269 Q.%d 0.046 0.109 —0.038 -0.027
Na,O 0.317 0?30 —0.649 0.252 0.013 0.061
MgO 0.384 0.409 —0.374 0.437 —0.089 0.095
AlO, F O.SA -0.218 0.048 -0.190 0.120 0.048
SiO, v).gs —0.344 0.002 0.048 —0.025 0.016
P,O, 0678 —0.004 0.014 —0.001 —0.007 —0.149
SO, ( 0.805) 0.235 —0.013 0292 —0.093 0.009
K,O m —0.143 0.005 (— 0.84b —0.026 0.000
TiO, —-0.105 —0.079 0.000 M ( 0.973) 011
MnO, 0.218 0.044 0.046 —0.012 W ( -0.952)
Fe,O, o0l 0.507 —0.047 —0.342 0.167 M
CaO free SO, ( 0.777) —0.147 0.166 0.092 —0.063 —0.162
Variance M 3.360 1.621 1.273 1.023 0.984
% Var 0.282 0.210 0.101 0.080 0.064 0.061
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M3 4-6 MINATDUANVLANANILHINNGUABN TNUDIDTUNU

Variable | Wilks' Lambda F dfl df2 p-value

Slag 0.938 270.940 1 4127 0.000
Heat 0.475 4566.272 1 4127 0.000
Moisture 0.999 4.599 1 4127 0.032
K,O 0.998 9415 1 4127 0.002
TiO2 1.000 .078 1 4127 0.779
MnO2 1.000 402 1 4127 0.526
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nguamnMvesn uiu 1Al 4 1 Ae Slag, Heat, Moisture wag K,O dsiaisanlaain
Aaaa 4 | =) 1 2'_, o d‘ = o 1 o 1
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M3 4-7 MINATBUNYTURUTIENINAM5Darse

Variable Coef SE Coef T P VIF
Constant 1.40095 0.00513 273.21 0.000

Slag 0.106850 0.005026 21.26 0.000 1.0
Heat 0.370582 0.005209 71.14 0.000 1.0
Moisture -0.002563 0.004694 -0.55 0.585 1.0
K,O 0.058053 0.007034 8.25 0.000 1.0
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