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Analysis of Methane Conversion Rate and Selectivity of Methane
Pyrolysis Reaction in Ceramic Tube According to Temperature and
Reaction Time
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TCorresponding author :
yskim@kimm.re.kr Abstract >> Interest in hydrogen productions that do not emit carbon dioxide and

' can produce hydrogen at a low price is increasing. Reforming and electrolysis are
gz\clies'::d ;ig:;?:;%ggzl widely used, but they have limitations, such as carbon dioxide problems and
Accepted 8 February, 2022 costs. The methane can be decomposed as hydrogen and solid carbon without

carbon dioxide emission at high temperatures. In this research, the methane py-
rolysis experiment was conducted at 1,200°C and 1,400%C in a ceramic tube.
The composition of the produced gas was measured by gas chromatography be-
fore carbon blocked the tube. The methane conversion rate and hydrogen se-
lectivity were calculated based on the results. The hydrogen selectivity was de-
rived as 60% and 55% at the highest point at 1,200°C and 1,400°C, respectively.
The produced solid carbon was expected to be carbon black and was analyzed
using scanning electron microscope.

Key words : Methane pyrolysis(H &t @ £3{), Decomposition(£3f), Hydrogen
production(4= A A A, Solid carbon(Z &| Et A ), Ceramic tube(A| 2t 2!
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Table 1. Comparison of hydrogen production technologies

. Minimum energy
Ch 1
Method re:$t§ demand
(kJ/molH,)

Methane

steam | CH, +2H,0— CO, +4H, 63
reforming

Water 1

H,O0——-0,+H, 2
electrolysis 2 2 2 2 86

Methan? CH, 21, 37
pyrolysis -
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Fig. 1. Gas concentrations of methane pyrolysis reaction at
equilibrium condition
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Table 2. Experimental conditions

Parameters Value
Reactor AlLLOs tube
Reactor inner diameter (mm) 23
Reactor outer diameter (mm) 30
Reactor heated length (cm) 65
Furnace temperature (C) 1,200 1,400
Pressure (bar) 1
CH4 flow rate (Lpm) 1
N2 flow rate (Lpm) 0.1
GC measuring time (min) 5
Total measuring time (min) 118 53

N, MFC
CH, MFC
Heater i
1400°C !
+— T L:'
Cooling

water

(b)

Fig. 2. (a) Picture and (b) schematic of methane pyrolysis performance experimental device
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Fig. 3. Concentrations during methane pyrolysis experiment at
(a) 1,200, (b) 1,400°C
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Fig. 4. Methane conversion rate
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