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A Rapid-Scan Infrared Spectrometer and Infrared
Emission Spectra in CO-O2 Explosion
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Abstract

A rapid-scan infrared spectrometer with a low resolving power was developed by modifying
a commercial prism spectrometer. The new instrument was equipped with a rotating mirror
and a PbSe detector. The repetition time lapse of scanning was 220 msec and it required 2-4
msec to scan for a spectral range from 1 to 4.5 4. The resolving power was about 70 cm™.
In order to test the scanning performance, the instrument was used in the case of explosion
of CO-O; mixture by spark discharge. The infrared emission bands due to the vibrationally
excited CO, were observed. The decay process of the spectra was recorded by multi-trace
technique for the periods of 660 msec following the explosion.
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Fig. 1 Optical system of rapid-scan instrument. G, glober lamp; SR, sample
room; P, NaCl prism; S;, S,, slits; L,, L,, lenses; M, M,, M, Mg,
Myg, My;, Myg, plane mirrorrs; M;, M,, M;, spherical mirrors; M,
paraboloid mirrer with focal length 300 mm and 24° off-axis; My,
elliptic mirror; M,, rotating mirror; R, rail.
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Fig. 3 Near infrared spectra of reference samples. Slit width, 250 2. 0.5 msec/div., 5mV/
div. (a) The emission spectrum of the glober lamp, (b) Ammonina gas (10 cm gas
cell, 400 torr), (c) Liquid benzene (0.1 cm quartz cell), (d) Polystyrene film
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TFig. 4 Synchronization circuit for the enplosion experiment. (a) Block diagram of
apparatus, (b) Signals observed at the points a, b, ¢, d, and e in (a)
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Fig. 5 Typical oscillograms of emision
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Fig. 7 Decay curves of emission bands after the Fig. 8 Decay curves of emission bands after ex-
explosion. (O, CO 200 torr and O, 150 plosion with third gases. (O, CO 150 torr
torr; @, CO 150 torr and O, 115torr; (a) and O, ,100torr; @, CO 150 torr, O, 300
2.8 ¢ band and (b) 4.4 ¢ band torr, and H,O 5torr; -+, CO 150 torr, O,
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