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Fischer Tropsch synthesis [I-‘T‘_l isa IugJ:I:, mﬂmm: catalyzed m.mnn 10 produce a me!_!, of
hydrocarbon producis and dded with
conventional FT' reactors, utilizing high nmdu:ﬂvily atalytlc structures consisting of
microfibrous entrapped cobalt catalyst [MFECC) has been proposed to enhance heat
removal from the reactor bed. Additionally, utilization of supercritical fluids (SCF-FT) as a
reaction media with liquid-like heat capacity and gas-like diffusivity have been employed to
mitigate hot spot formation in FT reactors.

The objective of the present study is to investigate the performance of FT Fixed bed/PB
reactors operating using SCF-FT as a reaction media and MFECC structures using a
conventional cobalt-based catalyst in terms of thermal syngas and
product A 2-D G il Fluid [ i (CFD] maodel of an FT reactor was
developed in COMSOL® Multiphysics v5.3a for three systems: non-conventional \II-‘ECL Ind
and conventional P both operating under gas phase condith ((-F-r 1) and o
PB in SCF-FT media. The | of scaling-up a typical ind 115" reactor
'El.‘d toa larger tube diameter {up In 4’ ID} was studied as a Mrst step towards process
ification of the FT technol ige of increasing the tube diameter is that it
allows for the use of higher gas II:M ralts. thus enabling higher reactor productivity, and a
reduction in the number of tubes required to achieve a targeted capacity, The high fidelity 2-
D model dmlnped in this work was built on experimental data generated at a variety of FT
both in GP-FT of and in SCF-FT reactor bed.

Results showed that the MFECC bed provided excellent control and low

y toward d (CH:] znd high selectivity toward the desired
hydrocarhon cuts (Cs.). For the 4" i rise in the MFECC
bed was always 2% below the inlet » in PB the
temperature can go up to 53% higher than the inlet wmperal.um This nesniml in 100%
selectivity toward methane and 0% selectivity toward the higher hydrocarbon cuts [Cs.). On
the other hand, the CHa selectivity in the MFECC case was maintained below 24%, while the
Cs. selectivity was higher than 70%. Similarly, the i rise in SCF-FT for
the 4% ID bed was just 15 K compared to ~800 K in the GP-| FI‘ bed. The enhancement in
thermal performance in the SCF-FT reactor bed is attributed to the high thermal capacity of
SCF media (~2500 |/kg/K) compared to GP media (~1300 )/kg/K), which resulted in the

of hotspot

® TEXAS AAM

Wit UNIVERSITY at QATAR



