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Study of reaction mechanism in pre-reforming for MCFC
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Abstract  In this study, the reaction mechanism of ethane and the reaction rate equation suitable for
hydrocarbon reforming were studied. Through the reaction mechanism analysis, it was confirmed that three
reactions (CO2 + H2, C2H6 + H2, C2H6 + H20) proceed during the reforming reaction of ethane, each reaction
rate (CO2+H2(r = 3.42 x 10-5molgcat.-1 s-1), C2H6+H2(r = 3.18 x 10-5 mol gcat.-1s-1), C2H6+H20(r = 1.84
x 10-5 mol gcat.-1s-1)) was determined. It was confirmed that the C2H6 + H2O reaction was a rate
determining step (RDS). And the reaction equation of this reaction can be expressed as r = kS *
(KAKBPC2H6PH20) / (1 + KAPC2H6 + KBPH20) (KA = 2.052, KB = 6.384, kS = 0.189 x 10-2) through
the Langmuir-Hinshelwood model. The obtained equation was compared with the derived power rate law
without regard to the reaction mechanism and the power rate law was relatively similar fitting in the narrow
concentration change region (about 2.5-4% of ethane, about 60-75% of water) It was confirmed that the LH
model reaction equation based on the reaction mechanism shows a similar value to the experimental value in
the wide concentration change region.
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[Figure 3—1] Power rate law kinetics ZH
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[Figure 3—5] Langmuir—Hinshelwood model
equation vs, observed reforming reaction rate.
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[Figure 3—-6] Power rate law kinetics model ,
Langmuir-Hinshelwood model G|O|E{ H|x ’é"?:*:;
Eafl 92 HI0|E|2 AlM E|0{Z] Power rate law
kinetics model).

4. Conclusions
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gk &= A S Aleketgleh. ¥ mechanism 4
S 53 ethaned MHE  wE F (WGS,
Hydrogenolysis, C;H¢+H,0)371¢] Hk-g-0] X
S I 4 d%leH, Z7e uk &=
(COH,(1=3.42x10"molges.'s™),CoHe+Ha(1=3.18%
“molge's™),CaHetH,0(r=1.84x 10 molges's™))
TelTh ol S8 CHetH,0WH-8-¢] RDSYS &
1, L-H model& %8| o] w&eo whg4
r=ks*(KaKsPc2n6Pn20)/(1+KaPc2ustKpsPu20)
(Ka=2.052,K5=6.384,ks=0.189x107) 2 L}ebd &= gl
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