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Fischer-Trospch synthesis using iron-based catalyst in a microchannel reactor: hybrid
lump kinetic with ANNs/RSM

Yong Sun'®, Gang Yang 2, Lian Zhang?’, Zhi Sun*"

1 Edith Cowan University School of Engineering, 270 Joondalup Drive Joondalup WA 6027 Australia; 2
Anpeng High-tech Energy Corp, Beijing, China; 3 Monash University Department of Chemical
Engineering, VIC Australia, 3800; 4 National Engineering Laboratory for Hydrometallurgical Cleaner
Production Technology, Institute of Process Engineering, Chinese Academy of Sciences, Beijing
100190, China.

Graphical abstra

Data collectiom

ANNS/RSM Genetic Algorithm
Inputs Hidden layers outputs T WV”’SeI;é{i’dﬁ“a\
A CEEOE EE XK
X [y v e I B
& Simulated data { DD}-D OO i-x }
- | /,
& §—s I A N EE-mm — K - /

~--.___Mutation Crossover .-~

nx

- Data regression
& validation ‘ FT-1
Analysis of

K,a,b,c.d,m -
- L

Varian A )
ABCDE e sss P 7
A ABCDE ®-e®9e o s 5 0.008 -
L] W g2 e
4 ‘.n A — : o — ® O
®, 6000 ©0:0 = o0 s — -
Box Behnken o ¢ ’K" ) @ c
Design experimental e K‘H ol é
plan c Reo™ ke, 1) - 507
50 0066 T
D = o

F :)?—?%/S—S:!L: MSg/MSy,
A hybrid methodology of combining lump kinetic using GA with ANNs/RSM for modeling FT synthesis
in a microchannel reactor using iron-based catalyst was proposed in this work. The proposed method
was able to extensively analyze the effect of operating conditions including TOS (time on stream),
partial pressures of different gases in reaction system (H>, CO, CO; and H,O) on CO disappearance rate
in nonlinear noisy processes with significant changes of operational parameters in experimental design

plan during FT synthesis using iron-based catalyst in microchannel reactor.
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