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Development of Continuous Monitoring System with FT-IR for Gas Generation Behavior in Coke Oven

Masayuki NisHIFull, Koji KANEHASHI, Yuji FUIOKA, Koji SAITO, Makoto UEKI and Yuji ISHIHARAGUCHI

Synopsis : A continuous monitoring system for gas generation in coke oven has been established with the Fourier-transform infrared spectroscopic ana-

lyzer (FT-IR) as a detector. Coke oven gas (COG) was sampled in an ascension pipe by a pump. COG, ‘passed through traps for removing tar

and mist, was led to the detector located about 20 m from the sampling position. COG was monitored with 50 times dilution by nitrogen gas

- because the concentrations of component gases are too high for the FT-IR measurement.

Using this system, the COG of a coke oven was measured continuously for about 20 h. By monitoring the generation behavior of COG, it

was possible to characterize the details of the coking reaction in a coke oven. It was shown that different combinations of coals result in dif-

ferent COG generation behavior.
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Table 1. Gas composition of COG.

Gas concentration (viv %)
CH; 28~32
He . 42~51
CaHs trace
C2Hy 1~3
CO2 2~5
CO 5~8

Na2 3~13
02 0.1~0.3
HsS 0.75
NH3 11

HCN 0.15
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Fig. 1. Schematic diagram of experimental system.
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Table 2. Composition of standard gas for calibration.

Gas concentration (viv %)
CH. 30.1

C2Hs 1.9

CaH4 2.1

CO2 2.0

CO 8.3

N2 balance

Gas concentration (CH,) %(v/v)
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Fig. 2. Calibration curves.
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Fig. 3. Example of infrared spectrum of COG.
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Fig. 4. Result of continuous gas monitoring of the coke
oven (combination I coal).
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g. 5. Result of continuous gas monitoring of the coke
oven (combination II coal).
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Fig. 6. Comparison of the measured value of hydrogen by
a H, sensor and the value except measured gases
by FT-IR.
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Table 3. Analytical results of gas generated from coal (lab- °
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Table 4. Analytical results of gas generated from coal

oratory). (coke oven).
viv % viv %
CH, C:Hs CaHs CO CO: He CH4 CeHs CeHs CO CO2 Ha*
. Combination | 28.2 0.9 2.7 4.1 1.8 60.0
Combination [ 26.5 4.5 0.5 5.9 2.8 58.9
. . Combination I 26.9 1.1 2.5 8.2 3.5 57.5
Combination 1 24.6 6.1 0.7 7.8 3.9 56.0
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* Avalue which subtracted the rate of the gases measured from 100%
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