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[a] NH,Cl Ammonium chloride
[c][d] [b] Ca(Ac), Calcium acetate
[a] [b] CaCoO; Calcium carbonate
[a] [b] [c] [d] CaCl, Calcium chloride
[b] Ca(OH), Calcium hydroxide
[b] [e] [d] Cu(Ac), Copper acetate
[b] CuCO; Copper carbonate
[a] [b] [c] [d] Mg(Ac), Magnesium acetate
[b] MgCO; Magnesium carbonate
[a] * Montan powder
[a] [b] [c] [d] KAc Potassium acetate
[b] K,COs Potassium carbonate
[a] KCl Potassium chloride
[a] FeS, Pyrite
[a] [b] [c] [d] NaAc Sodium acetate
[b] Na,COs3 Sodium carbonate
[a] [b] [c] [d] NaCl Sodium chloride
[b] NaOH Sodium hydroxide
[a] NaNO; Sodium nitrate
[a] Sujanti and Zhang, 1999; [b] Sujanti and Zhang, 2000; [¢] Watanabe and Zhang, 2001; [d] Zhang and Sujanti,

1999.
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Extraction Method: Principal Component Analysis.
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Component Matrix"

Component
Parameters 1 5 3
I -.967 -.074 042
A% 914 .019 -.078
L .887 .203 .030
P 821 219 199
A 162 -.979 .003
VM -.368 776 112
Mo -.033 370 .890
FC 012 670 -.684

Extraction Method: Principal Component Analysis.
a. 3 components extracted.
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Reproduced Correlations

Mo A VM FC P \4 L 1
Mo 931° -.365 .399 -.361 231 -.093 .072 .042
A -.365 .985° -.820 -.657 -.081 129 -.055 -.084
VM .399 -.820 751° 439 -.110 -.330 -.165 .303
Reproduced Correlation FC -.361 -.657 439 917° .OZQ .077 126 -.090
P 231 -.081 -.110 .020 761° 738 778 -.801
\4 -.093 129 -.330 .077 738 .841° 812 -.888
L .072 -.055 -.165 126 778 812 .828° -.871
1 .042 -.084 .303 -.090 -.801 -.888 -.871 .942°
Mo -.032 -113 .064 -.011 .017 -.049 -.002
A -.032 .051 -.029 .002 -.010 .027 .002
VM - 113 .051 -.143 -.098 .066 .052 -.057
Residual® FC .064 -.029 -.143 .062 -.037 -.035 .033
P -.011 .002 -.098 .062 -.145 -.006 .100
\4 .017 -.010 .066 -.037 -.145 -.101 -.094
L -.049 .027 .052 -.035 -.006 -.101 .043
1 -.002 .002 -.057 .033 .100 -.094 .043

Extraction Method: Principal Component Analysis.

a. Reproduced communalities

b. Residuals are computed between observed and reproduced correlations. There are 13 (46.0%) nonredundant residuals with absolute values greater
than 0.05.
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Rotated Component Matrix”

Component
Parameters I 5 3
I -.963 .093 .080
L 909 .035 .015
A\ 900 -.130 -.122
P .851 .035 .188
A -.020 -.980 -.159
VM =217 .800 252
FC 119 761 -.570
Mo .056 219 938

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 4 iterations.
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Component Plot in Rotated Space

Component 2
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Component Transformation Matrix

Component 1 2 3
1 .983 =177 -.053
2 183 .970 157
3 .023 -.164 .986

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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Component Score Covariance Matrix

Component 1 2 3
1 1.000 .000 .000
2 .000 1.000 .000
3 .000 .000 1.000

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
Component Scores.
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Abstract

The hazards of coal mining are one of the limiting factors in mining design. One of the
most important hazards associated with coal mining is coal spontaneous combustion.
The process of coal spontaneous combustion should be carefully considered because of
the direct impact on the safety and environmental contamination. Therefore, the subject
of this research was titled "Presentation of a quantitative and qualitative model for
evaluation of coal seam spontaneous combustion potential" to make the first
progress in this field by making a coal spontaneous combustion evaluator system. In
this thesis, the first step was to investigate the various literature reviews and then, using
coal sampling from the mines, and carrying out precise experiments, the coal
spontaneous combustion process and the effective parameters were investigated. In the
next step, a new qualitative and quantitative model was presented. These models consist
of all of the coal intrinsic characteristics to determine the coal seam spontaneous
combustion potential. Using these new indexes, we can assess the relationship between
the coal intrinsic characteristics and the results of coal spontaneous combustion. For this
purpose, the qualitative model has been developed using a combination of fuzzy Delphi
rock engineering systems method (FDRES) and decision making trial and evaluation
laboratory method (DEMATEL). This model presents an index entitled CSCSi (Coal
Seam Combustion Spontaneously index) as a classification system with accuracy and
ease of use that describes the coal seam spontaneous combustion potential in three safe,
precautionary and unsafe classes. In order to develop a quantitative model using
principal component analysis (PCA), the most important components and parameters
were identified and based on which a quantitative model was presented. To validate the
models, the laboratory data related to the 13 seams of the central Alborz coal mines
were used. It was concluded the proposed models are simple and efficient tools to

evaluate the coal seam spontaneous combustion potential.

Keywords

Coal, Coal Spontaneous Combustion Potential, Coal Intrinsic Characteristics, CPT

Method, R79 Method, Qualitative Model, Quantitative Model.
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