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Background and motivation.

ElectroThermal Fluidized Bed reactors (ETFB) are a promising technology for the electrification of high-
temperature endothermic reactions. However, modeling efforts on ETFBRs are scarce, and to our
knowledge, no basic differential heat balance model for it is available in the literature. Consequently, the
objective is to develop a basic design tool for ETFBRs, utilizing available solvers at minimal computational
cost.

Materials and methods.

COS decomposition into CO and elemental S in an ETFB with a coaxial electrode configuration (Figure 1
(left)) is simulated as a case study. The mass balances of a two-phase bubbling fluidized bed are detailed
elsewherelY, and the kinetics of COS decomposition are derived from previous works'?. The resistive
heating term of an adiabatic ETFB, isothermicity between low and high-density phases, radial uniformity,
and steady state conditions was derived from conceptual electric resistances in the annulus (CAR) and
below the tip region (TCR) of the bed (Figure 1 (middle)).

Results and discussion.

The resistive heating term (dQu dz* Ac?) for each conceptual resistor is incorporated into the heat

balance, resulting in the following expression for a one-dimensional adiabatic ETFBR:
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The model captures the impact of electrode position on bed temperature and reaction conversion as seen
in Figure 1 (right) while maintaining the applied voltage constant. Future work includes developing a 2-
phase heat balance with resistive heating occurring in the high density phase as well as capturing non-

ideal hydrodynamics.

(1)

100

Insulating wall : — W— 1000 30
H $  Coaxalresistor & 0 B0
s 950 83e*C

Central N A = S8 o

I g i =z

r, 2 =
e . = 00 saneC, Z e

‘ ‘ o 2 . E
_ ‘ ; 2 sl ® 50

Side electrode ' A= =AM — I =50 837G, g
B Y ; Truncated cone [ = 813°C, I a0

= &
e z resistor

[
z
| iz, 800 787 a0
| car 759°7, 20
; ; . 750 /
A

. . . . i i o . B . i i
Conductive 000 0.02 D84 006 008 010 0.12 014 0.16 0.00 002 0.04 005 008 010 012 014 0.1

Distributor

Length {m)

Figure 1. Left: Coaxial ETFBR configuration. Middle: Equivalent mixed resistors circuit. Right: Impact of the
electrode position on Temperature and COS Conversion
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