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A Study on Syngas Production By Noncatalytic
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ABSTRACT

Noncatalytic partial oxidation of methane for producing synthesis gas was studied in a lab-scale
experimental apparatus. Partial oxidation developed for high-temperature, fuel-rich combustion and it is
exothermic process. but Steam reforming and Caron reforming is highly endothermic process to need much
energy. Noncatalytic partial oxidation of methane is affected by temperature and equivalent ratio, so we
studied effect about composition of synthesis gas at lab scale reactor. We used electronic heater to control
the temperature of reactor. The quality of synthesis gas is improved and reduced heat value to require at
Noncatalytic partial oxidation because the reacting temperature is lower at oxy condition.

KEY WORDS : Synthesis gas(3+4 7}2~), Noncatalytic(5-Z:1l), Partial oxidation(F-4t3sh
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cx, Thermocouple {R-type)

Blectric beater
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(a) Schematic diagram

(b) Picture

Fig. 1 Schematic diagram(a) and picture(b) of the syngas reactor.
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Table 1 Experimental cases (Air)
°%k((%/min.) ‘rOT"—;T‘(m/s)‘ ;LE; wreh)
CH, Air CH Air | F=(%)
5 15 2.5 6.6 21 0.31
5 20 25 8.7 21 0.42
5 25 2.5 109 21 0.52
5 30 2.5 13.1 21 0.63
5 35 25 153 21 0.73
5 40 2.5 17.5 21 0.84
Table 2 Experimental cases (Oxygen-enriched air)
- oz
CH, acF(A{ir/mlmOz CH, (()I:::Z)lzer %}\‘é—(/:;‘) e
5 10 1 25 48 282 0.31
5 10 2 25 53 342 041
5 10 3 2.5 5.7 393 0.51
5 10 4 2.5 6.1 436 0.61
5 10 5 2.5 6.6 474 0.71
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Fig. 2 Distribution of reactor temperature for various equi-
valent ratios (oxdizer : air, fifront, m:middle, r:rear, front,
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