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Remote Infrared Absorption Measurements of CO Gas for the Spontaneous Combustion
Forecast of Coal
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We have demonstrated successful remote infrared absorption measurements of CO gas for the forecast of spontaneous
combustion of coal. The CO gas absorption spectrum of the reflected light from a coal block at around 2334 nm made
possible evaluating the CO column concentration (detection limit: 17.5ppm * m) at a remote distance of 500 mm.
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(a) T:300K, P:1.0atm, L:2.0m (b) T:300K, P:1.0atm, L:2.0m
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Fig. 1 HITRAN simulation of infrared absorption spectrum of H20, COz2, and CO gases at (a) 1571 and (b)2334 nm.



InGaAs PD
(C10439-15,Hamamatsu)

500 mm

Lens
f=50
4 (f=s0mm) 250 mm
vZ3
| DFB Laser I ﬂ — .
Polarizer X €O Gas Cell
10 mw Coal Block
2331.3~2336.1 Lens (CO: 740 Torr,$12 mm,
: . o (f =100, 200, 500 mm) Optical pass length: 50 mm)

33 degree Celsius,
102-115 mA)

Fig. 2 Schematic diagram of the remote CO absorption measurement system by the reflected light from coal block.
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Fig. 3(a) Infrared absorption spectrum of CO gas and (b) Intensity at 2333.714 nm as a function of remote distance.
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