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Analysis of Thermal Decomposition Behavior of Coals Using
High Temperature Infrared Spectrophotometer System
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Abstract

Thermal decomposition behavior s of coals were measured by high temperatureinfrared (IR) spectro-
photometer system. It isimportant to know the thermal decomposition process of coalsin order to
under stand their chemical properties during coking reaction. The coal sampleswere heated from 500
up to 6000 in a N, ambience, and IR spectra were measured in transmission mode every 100 . The
changes of IR spectra as sample heating were well obtained. Especially, high temperature region over
4000 , a peak intensity based on aliphatic C-H bond was decreased. While a peak intensity based on
aromatic C-H bond was stable below 6000 . At least, two type's hydroxyl groups were obtained in coal
samples. Onetypeisdehydrate below 4000 , another typeisstablein high temperatureregion over 400
O . Additionally, dehydrate behavior of kaolin which ismineral matter in coal waswell obtained. Dehy-
drate temperature of kaolin isused for good monitor of sample temperature. The high temperature IR
system can measure of functional groups during high temperatureregion, and useful for analysis of

thermal decomposition behavior of coals.
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Elemental composition and fluidity property of sample coals

Coal Ultimate analysis (dry base, mass%o)
samples C H N O S
Coal A 79.0 411 0.76 411 0.40
Coa B 73.4 4.44 1.81 10.25 0.85

Coal Ash H/IC Fluidity
samples  (mass%) (O) ST(O) MFT(O) RT(O)
Coal A 11.5 0.62 450 484 505
Coa B 9.1 0.72 394 434 460

ST: Softening Temp., MFT: Maximum Fluidity Temp.,
RT: Resolidification Temp.
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1: FT-IRO2: Light source, 3: Interferometer, 4. Sample room, 5: He-
Ne laser, 6: FT-IR detector, 7: IR microscope, 8: Cassegrain optical
system, 9: Sample stage, 10: Detector for IR microscope

OD00OUOODFT-IROOOO
Schematic diagram of FT-IR microscope
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1: Sample stage, 2: BaF, window, 3: Heat body, 4: Heater, 5: Sample,
6: Purge gas-in, 7: Purge gas-out, 8: Cooling water-in, 9: Cooling water-
out, 10: Thermocouple.
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Outline of the sample heating unit
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Original IR spectra of Coal A and B
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Changes of IR spectra of the coal accompanying sample heating
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Changes of peak intensities based on C-H stretching. Intensities are

normalized by aliphatic C-H peak at 500
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Temperature dependency of a aromatic/aliphatioc C-H peak intensity
ratio
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Temperature dependency of various O-H peak intensities
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