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P12| 0.12500 | 0.22500 | 0.47500 | 0.10000 | 0.20000 | 0.45000 | 0.00000 | 0.10000 | 0.35000

P13| 0.15000 | 0.22500 | 0.45000 | 0.02500 | 0.10000 | 0.35000 | 0.07500 | 0.17500 | 0.42500

P14| 0.07500 | 0.12500 | 0.37500 | 0.07500 | 0.15000 | 0.40000 | 0.07500 | 0.17500 | 0.42500

P4 P5 P6

P1 | 0.45000 | 0.67500 | 0.87500 | 0.62500 | 0.87500 | 0.95000 | 0.10000 | 0.20000 | 0.45000

P2 | 0.27500 | 0.47500 | 0.70000 | 0.47500 | 0.70000 | 0.85000 | 0.05000 | 0.12500 | 0.37500

P3| 0.17500 | 0.35000 | 0.57500 | 0.32500 | 0.50000 | 0.67500 | 0.15000 | 0.32500 | 0.55000

P4 | 0.00000 | 0.00000 | 0.25000 | 0.55000 | 0.77500 | 0.90000 | 0.07500 | 0.15000 | 0.40000

P5 | 0.32500 | 0.50000 | 0.70000 | 0.00000 | 0.00000 | 0.25000 | 0.05000 | 0.12500 | 0.37500

P6 | 0.25000 | 0.45000 | 0.70000 | 0.05000 | 0.12500 | 0.37500 | 0.00000 | 0.00000 | 0.25000

P7 | 0.42500 | 0.65000 | 0.87500 | 0.35000 | 0.57500 | 0.80000 | 0.32500 | 0.50000 | 0.70000

P8 | 0.32500 | 0.50000 | 0.70000 | 0.00000 | 0.10000 | 0.35000 | 0.17500 | 0.37500 | 0.62500

P9 | 0.32500 | 0.55000 | 0.75000 | 0.15000 | 0.30000 | 0.52500 | 0.15000 | 0.37500 | 0.62500

P10| 0.35000 | 0.55000 | 0.72500 | 0.10000 | 0.22500 | 0.47500 | 0.40000 | 0.62500 | 0.80000

P11| 0.25000 | 0.45000 | 0.67500 | 0.15000 | 0.27500 | 0.50000 | 0.20000 | 0.32500 | 0.52500

P12| 0.05000 | 0.12500 | 0.37500 | 0.05000 | 0.12500 | 0.37500 | 0.17500 | 0.30000 | 0.52500

P13| 0.07500 | 0.15000 | 0.40000 | 0.05000 | 0.10000 | 0.35000 | 0.10000 | 0.20000 | 0.45000

P14| 0.05000 | 0.15000 | 0.40000 | 0.05000 | 0.10000 | 0.35000 | 0.10000 | 0.20000 | 0.45000

OA
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P7 P8 P9

P1 | 0.57500 | 0.80000 | 0.90000 | 0.17500 | 0.30000 | 0.52500 | 0.17500 | 0.32500 | 0.57500

P2 | 0.50000 | 0.72500 | 0.85000 | 0.05000 | 0.12500 | 0.37500 | 0.10000 | 0.17500 | 0.40000

P3| 0.30000 | 0.47500 | 0.70000 [ 0.07500 | 0.12500 | 0.35000 | 0.10000 | 0.17500 | 0.42500

P4 | 0.42500 | 0.65000 | 0.82500 | 0.22500 | 0.37500 | 0.60000 | 0.15000 | 0.25000 | 0.47500

P5 | 0.35000 | 0.57500 | 0.77500 | 0.12500 | 0.22500 | 0.45000 | 0.10000 | 0.17500 | 0.42500

P6 | 0.45000 | 0.67500 | 0.82500 | 0.17500 | 0.35000 | 0.60000 | 0.07500 | 0.25000 | 0.50000

P7 | 0.00000 | 0.00000 | 0.25000 | 0.37500 | 0.55000 | 0.72500 | 0.35000 | 0.52500 | 0.70000

P8 | 0.45000 | 0.65000 | 0.80000 [ 0.00000 | 0.00000 | 0.25000 | 0.02500 | 0.10000 | 0.35000

P9 | 0.35000 | 0.52500 | 0.72500 | 0.07500 | 0.22500 | 0.45000 | 0.00000 | 0.00000 | 0.25000

P10| 0.45000 | 0.65000 | 0.75000 | 0.02500 | 0.15000 | 0.40000 | 0.07500 | 0.20000 | 0.45000

P11| 0.52500 | 0.72500 | 0.82500 | 0.22500 | 0.40000 | 0.62500 | 0.27500 | 0.42500 | 0.65000

P12| 0.30000 | 0.47500 | 0.67500 | 0.17500 | 0.30000 | 0.52500 | 0.12500 | 0.27500 | 0.52500

P13| 0.25000 | 0.42500 | 0.67500 | 0.17500 | 0.27500 | 0.47500 | 0.07500 | 0.20000 | 0.45000

P14| 0.22500 | 0.40000 | 0.65000 | 0.15000 | 0.25000 | 0.47500 | 0.10000 | 0.20000 | 0.45000

P10 P11 P12

P1 | 0.25000 | 0.47500 | 0.72500 | 0.40000 | 0.62500 | 0.82500 | 0.10000 | 0.22500 | 0.47500

P2 | 0.07500 | 0.20000 | 0.45000 | 0.22500 | 0.40000 | 0.62500 | 0.07500 | 0.17500 | 0.42500

P3 | 0.25000 | 0.42500 | 0.65000 | 0.20000 | 0.42500 | 0.67500 | 0.25000 | 0.47500 | 0.72500

P4 | 0.35000 | 0.50000 | 0.65000 | 0.32500 | 0.50000 | 0.72500 | 0.12500 | 0.30000 | 0.55000

P5 | 0.05000 | 0.15000 | 0.40000 [ 0.05000 | 0.15000 | 0.40000 | 0.20000 | 0.35000 | 0.60000

P6 | 0.42500 | 0.65000 | 0.82500 | 0.30000 | 0.52500 | 0.75000 | 0.55000 | 0.80000 | 0.95000

P7 | 0.47500 | 0.67500 | 0.77500 | 0.45000 | 0.65000 | 0.77500 | 0.42500 | 0.65000 | 0.85000

P8 | 0.15000 | 0.32500 | 0.57500 | 0.32500 | 0.52500 | 0.72500 | 0.60000 | 0.82500 | 0.90000

P9 | 0.15000 | 0.37500 | 0.62500 | 0.32500 | 0.52500 | 0.77500 | 0.55000 | 0.77500 | 0.90000

P10| 0.00000 | 0.00000 | 0.25000 | 0.55000 | 0.77500 | 0.87500 | 0.47500 | 0.72500 | 0.90000

P11| 0.35000 | 0.55000 | 0.70000 | 0.00000 | 0.00000 | 0.25000 | 0.25000 | 0.47500 | 0.72500

P12| 0.12500 | 0.25000 | 0.47500 | 0.05000 | 0.17500 | 0.42500 | 0.00000 | 0.00000 | 0.25000

P13| 0.07500 | 0.20000 | 0.45000 | 0.05000 | 0.17500 | 0.42500 | 0.40000 | 0.55000 | 0.67500

P14| 0.10000 | 0.22500 | 0.47500 | 0.02500 | 0.12500 | 0.37500 | 0.40000 | 0.57500 | 0.72500

AR
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P13 P14

P1 | 0.12500 | 0.22500 | 0.47500 | 0.12500 | 0.25000 | 0.50000
P2 | 0.07500 | 0.17500 | 0.42500 | 0.07500 | 0.17500 | 0.42500
P3| 0.30000 | 0.50000 | 0.70000 | 0.27500 | 0.47500 | 0.67500
P4 | 0.22500 | 0.42500 | 0.67500 | 0.27500 | 0.50000 | 0.72500
P5 | 0.25000 | 0.40000 | 0.62500 | 0.10000 | 0.22500 | 0.47500
P6 | 0.42500 | 0.65000 | 0.85000 | 0.25000 | 0.42500 | 0.67500
P7 | 0.37500 | 0.60000 | 0.82500 | 0.30000 | 0.52500 | 0.77500
P8 | 0.62500 | 0.85000 | 0.90000 | 0.60000 | 0.82500 | 0.90000
P9 | 0.52500 | 0.75000 | 0.87500 | 0.27500 | 0.42500 | 0.65000
P10| 0.40000 | 0.62500 | 0.85000 | 0.30000 | 0.52500 | 0.77500
P11| 0.25000 | 0.45000 | 0.70000 | 0.07500 | 0.25000 | 0.50000
P12| 0.55000 | 0.77500 | 0.85000 | 0.55000 | 0.77500 | 0.90000
P13| 0.00000 | 0.00000 | 0.25000 | 0.52500 | 0.72500 | 0.85000
P14| 0.47500 | 0.65000 | 0.77500 | 0.00000 | 0.00000 | 0.25000
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P1 P2 P3

P1 | 0.00000 | 0.00000 | 0.01070 | 0.02460 | 0.03422 | 0.03850 | 0.01176 | 0.01818 | 0.02674

P2 | 0.02032 | 0.02995 | 0.03743 | 0.00000 | 0.00000 | 0.01070 | 0.00107 | 0.00428 | 0.01497

P3 | 0.00749 | 0.01390 | 0.02353 | 0.00214 | 0.00856 | 0.01925 | 0.00000 | 0.00000 | 0.01070

P4 | 0.01176 | 0.02032 | 0.03102 | 0.01070 | 0.01818 | 0.02781 | 0.00321 | 0.00856 | 0.01925

P5 | 0.01711 | 0.02674 | 0.03422 | 0.01818 | 0.02781 | 0.03636 | 0.00963 | 0.01604 | 0.02567

P6 | 0.00856 | 0.01497 | 0.02460 | 0.00535 | 0.01070 | 0.02032 | 0.01176 | 0.02139 | 0.03209

P7 | 0.02139 | 0.03102 | 0.03850 | 0.01925 | 0.02995 | 0.03636 | 0.01070 | 0.02032 | 0.03102

P8 | 0.00749 | 0.01390 | 0.02460 | 0.00321 | 0.00963 | 0.02032 | 0.00535 | 0.01283 | 0.02353

P9 | 0.01176 | 0.01925 | 0.02995 | 0.00321 | 0.00642 | 0.01711 | 0.00642 | 0.01711 | 0.02781

P10| 0.00428 | 0.00749 | 0.01818 | 0.00428 | 0.00642 | 0.01604 | 0.01604 | 0.02460 | 0.03316

P11| 0.01604 | 0.02353 | 0.03316 | 0.00535 | 0.00963 | 0.02032 | 0.01070 | 0.01925 | 0.02781

P12| 0.00535 | 0.00963 | 0.02032 | 0.00428 | 0.00856 | 0.01925 | 0.00000 | 0.00428 | 0.01497

P13| 0.00642 | 0.00963 | 0.01925 | 0.00107 | 0.00428 | 0.01497 | 0.00321 | 0.00749 | 0.01818

P14| 0.00321 | 0.00535 | 0.01604 | 0.00321 | 0.00642 | 0.01711 | 0.00321 | 0.00749 | 0.01818
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P4

P5

P6

P1

0.01925

0.02888

0.03743

0.02674

0.03743

0.04064

0.00428

0.00856

0.01925

P2

0.01176

0.02032

0.02995

0.02032

0.02995

0.03636

0.00214

0.00535

0.01604

P3

0.00749

0.01497

0.02460

0.01390

0.02139

0.02888

0.00642

0.01390

0.02353

P4

0.00000

0.00000

0.01070

0.02353

0.03316

0.03850

0.00321

0.00642

0.01711

P5

0.01390

0.02139

0.02995

0.00000

0.00000

0.01070

0.00214

0.00535

0.01604

P6

0.01070

0.01925

0.02995

0.00214

0.00535

0.01604

0.00000

0.00000

0.01070

P7

0.01818

0.02781

0.03743

0.01497

0.02460

0.03422

0.01390

0.02139

0.02995

P8

0.01390

0.02139

0.02995

0.00000

0.00428

0.01497

0.00749

0.01604

0.02674

P9

0.01390

0.02353

0.03209

0.00642

0.01283

0.02246

0.00642

0.01604

0.02674

P10

0.01497

0.02353

0.03102

0.00428

0.00963

0.02032

0.01711

0.02674

0.03422

P11

0.01070

0.01925

0.02888

0.00642

0.01176

0.02139

0.00856

0.01390

0.02246

P12

0.00214

0.00535

0.01604

0.00214

0.00535

0.01604

0.00749

0.01283

0.02246

P13

0.00321

0.00642

0.01711

0.00214

0.00428

0.01497

0.00428

0.00856

0.01925

P14

0.00214

0.00642

0.01711

0.00214

0.00428

0.01497

0.00428

0.00856

0.01925

P7

P8

P9

P1

0.02460

0.03422

0.03850

0.00749

0.01283

0.02246

0.00749

0.01390

0.02460

P2

0.02139

0.03102

0.03636

0.00214

0.00535

0.01604

0.00428

0.00749

0.01711

P3

0.01283

0.02032

0.02995

0.00321

0.00535

0.01497

0.00428

0.00749

0.01818

P4

0.01818

0.02781

0.03529

0.00963

0.01604

0.02567

0.00642

0.01070

0.02032

P5

0.01497

0.02460

0.03316

0.00535

0.00963

0.01925

0.00428

0.00749

0.01818

P6

0.01925

0.02888

0.03529

0.00749

0.01497

0.02567

0.00321

0.01070

0.02139

P7

0.00000

0.00000

0.01070

0.01604

0.02353

0.03102

0.01497

0.02246

0.02995

P8

0.01925

0.02781

0.03422

0.00000

0.00000

0.01070

0.00107

0.00428

0.01497

P9

0.01497

0.02246

0.03102

0.00321

0.00963

0.01925

0.00000

0.00000

0.01070

P10

0.01925

0.02781

0.03209

0.00107

0.00642

0.01711

0.00321

0.00856

0.01925

P11

0.02246

0.03102

0.03529

0.00963

0.01711

0.02674

0.01176

0.01818

0.02781

P12

0.01283

0.02032

0.02888

0.00749

0.01283

0.02246

0.00535

0.01176

0.02246

P13

0.01070

0.01818

0.02888

0.00749

0.01176

0.02032

0.00321

0.00856

0.01925

P14

0.00963

0.01711

0.02781

0.00642

0.01070

0.02032

0.00428

0.00856

0.01925

£\
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P10 P11 P12
P1 | 0.01070 | 0.02032 | 0.03102 | 0.01711 | 0.02674 | 0.03529 | 0.00428 | 0.00963 | 0.02032
P2 | 0.00321 | 0.00856 | 0.01925 | 0.00963 | 0.01711 | 0.02674 | 0.00321 | 0.00749 | 0.01818
P3 | 0.01070 | 0.01818 | 0.02781 | 0.00856 | 0.01818 | 0.02888 | 0.01070 | 0.02032 | 0.03102
P4 | 0.01497 | 0.02139 | 0.02781 | 0.01390 | 0.02139 | 0.03102 | 0.00535 | 0.01283 | 0.02353
P5 | 0.00214 | 0.00642 | 0.01711 | 0.00214 | 0.00642 | 0.01711 | 0.00856 | 0.01497 | 0.02567
P6 | 0.01818 | 0.02781 | 0.03529 | 0.01283 | 0.02246 | 0.03209 | 0.02353 | 0.03422 | 0.04064
P7 | 0.02032 | 0.02888 | 0.03316 | 0.01925 | 0.02781 | 0.03316 | 0.01818 | 0.02781 | 0.03636
P8 | 0.00642 | 0.01390 | 0.02460 | 0.01390 | 0.02246 | 0.03102 | 0.02567 | 0.03529 | 0.03850
P9 | 0.00642 | 0.01604 | 0.02674 | 0.01390 | 0.02246 | 0.03316 | 0.02353 | 0.03316 | 0.03850
P10| 0.00000 | 0.00000 | 0.01070 | 0.02353 | 0.03316 | 0.03743 | 0.02032 | 0.03102 | 0.03850
P11| 0.01497 | 0.02353 | 0.02995 | 0.00000 | 0.00000 | 0.01070 | 0.01070 | 0.02032 | 0.03102
P12| 0.00535 | 0.01070 | 0.02032 | 0.00214 | 0.00749 | 0.01818 | 0.00000 | 0.00000 | 0.01070
P13| 0.00321 | 0.00856 | 0.01925 | 0.00214 | 0.00749 | 0.01818 | 0.01711 | 0.02353 | 0.02888
P14| 0.00428 | 0.00963 | 0.02032 | 0.00107 | 0.00535 | 0.01604 | 0.01711 | 0.02460 | 0.03102

P13 P14

P1 | 0.00535 | 0.00963 | 0.02032 | 0.00535 | 0.01070 | 0.02139
P2 | 0.00321 | 0.00749 | 0.01818 | 0.00321 | 0.00749 | 0.01818
P3| 0.01283 | 0.02139 | 0.02995 | 0.01176 | 0.02032 | 0.02888
P4 | 0.00963 | 0.01818 | 0.02888 | 0.01176 | 0.02139 | 0.03102
P5 | 0.01070 | 0.01711 | 0.02674 | 0.00428 | 0.00963 | 0.02032
P6 | 0.01818 | 0.02781 | 0.03636 | 0.01070 | 0.01818 | 0.02888
P7 | 0.01604 | 0.02567 | 0.03529 | 0.01283 | 0.02246 | 0.03316
P8 | 0.02674 | 0.03636 | 0.03850 | 0.02567 | 0.03529 | 0.03850
P9 | 0.02246 | 0.03209 | 0.03743 | 0.01176 | 0.01818 | 0.02781
P10| 0.01711 | 0.02674 | 0.03636 | 0.01283 | 0.02246 | 0.03316
P11| 0.01070 | 0.01925 | 0.02995 | 0.00321 | 0.01070 | 0.02139
P12| 0.02353 | 0.03316 | 0.03636 | 0.02353 | 0.03316 | 0.03850
P13| 0.00000 | 0.00000 | 0.01070 | 0.02246 | 0.03102 | 0.03636
P14] 0.02032 | 0.02781 | 0.03316 | 0.00000 | 0.00000 | 0.01070
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P1

P2

P3

L

m

u

L

m

u

L

m

u

P1

0.00265

0.00676

0.02702

0.02627

0.03894

0.05216

0.01308

0.02267

0.04065

P2

0.02177

0.03406

0.05025

0.00169

0.00447

0.02275

0.00213

0.00783

0.02667

P3

0.00880

0.01809

0.03704

0.00329

0.01222

0.03126

0.00096

0.00360

0.02300

P4

0.01362

0.02543

0.04574

0.01223

0.02259

0.04092

0.00451

0.01278

0.03255

P5

0.01851

0.03084

0.04745

0.01934

0.03134

0.04802

0.01036

0.01899

0.03722

P6

0.01022

0.02003

0.03988

0.00663

0.01487

0.03375

0.01287

0.02547

0.04575

P7

0.02372

0.03751

0.05604

0.02104

0.03519

0.05178

0.01235

0.02571

0.04677

P8

0.00911

0.01871

0.03907

0.00447

0.01366

0.03313

0.00635

0.01672

0.03657

P9

0.01333

0.02407

0.04482

0.00455

0.01073

0.03051

0.00742

0.02107

0.04126

P10

0.00621

0.01286

0.03318

0.00560

0.01062

0.02911

0.01713

0.02855

0.04633

P11

0.01768

0.02831

0.04760

0.00686

0.01405

0.03339

0.01189

0.02333

0.04096

P12

0.00638

0.01294

0.03233

0.00505

0.01125

0.02979

0.00075

0.00719

0.02598

P13

0.00724

0.01243

0.03049

0.00184

0.00679

0.02498

0.00377

0.00988

0.02838

P14

0.00407

0.00819

0.02723

0.00381

0.00863

0.02684

0.00371

0.00972

0.02819

P4

P5

P6

L

m

u

L

m

u

L

m

u

P1

0.02136

0.03483

0.05336

0.02873

0.04275

0.05504

0.00556

0.01267

0.03236

P2

0.01331

0.02476

0.04323

0.02179

0.03399

0.04837

0.00296

0.00819

0.02673

P3

0.00876

0.01924

0.03837

0.01489

0.02489

0.04109

0.00729

0.01697

0.03493

P4

0.00195

0.00563

0.02611

0.02486

0.03729

0.05176

0.00437

0.01019

0.02958

P5

0.01525

0.02561

0.04348

0.00178

0.00481

0.02363

0.00294

0.00824

0.02714

P6

0.01231

0.02447

0.04550

0.00368

0.01019

0.03031

0.00138

0.00442

0.02415

P7

0.02063

0.03478

0.05544

0.01725

0.03084

0.05054

0.01540

0.02619

0.04476

P8

0.01523

0.02600

0.04457

0.00145

0.00877

0.02847

0.00867

0.01980

0.03910

P9

0.01530

0.02835

0.04725

0.00788

0.01739

0.03634

0.00750

0.01977

0.03946

P10

0.01650

0.02839

0.04588

0.00587

0.01417

0.03386

0.01824

0.03037

0.04664

P11

0.01255

0.02460

0.04396

0.00812

0.01662

0.03510

0.00976

0.01783

0.03502

P12

0.00318

0.00894

0.02851

0.00293

0.00818

0.02702

0.00821

0.01545

0.03276

P13
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Abstract

Recognizing the factors affecting gas emissions from coal layers, in order to increase
the safety of underground workshops, prevent the occurrence of methane gas
explosion, self-immolation and fire, collapse of the extraction workshop, economic
use of methane gas from coal, cost reduction Ventilation systems and mitigation of
harmful environmental effects are necessary. In order to implement degassing
systems in coal mines, this research is presented to first affect the factors that affect
the gas emission of methane emitted from coal layers; Identify and in the next step,
determine the relationship between each of the parameters by determining the impact
and effectiveness of each of the factors affecting gas emissions. Finally, by
determining the weight of the effect of each parameter on the gas emission of methane
emitted from the coal layers, an indicator should be determined to assess the gas
emissions of the coal layer. With studies; Fourteen parameters affecting the
gasification process were identified. Fazzy DEMATEL method was used to
determine the effect of the parameters. Based on this, the opinions of experts and
experts active in the field of coal mining have been used. After collecting survey
tables from experts, ten questionnaires were approved. The comments applied in the
survey tables were converted into primary matrices using fuzzy numbers, which were
finally determined by applying the Fazzy DEMATEL method to the weight of the
impact of each of the parameters affecting the gasification process. Then, in order to
calculate the gasification evaluation index based on the weight of the parameters, a
point was assigned to each of the parameters affecting the gasification, based on the
Impact on the gasification process. This score is based on the impact of each
parameter on gas consumption. By determining the weight of each parameter and the
score corresponding to its quantitative range, the gasification evaluation index is
calculated. The gasification index obtained indicates the intensity of gasification
under certain conditions of a particular project with technical specifications of the
coal layer or a mine. The higher the value of this index, the closer it is to 100; This
means that the methane gas emission rate in the project is so high that it needs to be
degassed. For this purpose, by classifying this index, coal gasification is evaluated.

Keywords
Coal, gasification, classification, fuzzy multi-criteria decision making method, Fazzy
DEMATEL
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