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Abstract - Fischer-Tropsch synthesis mainly produces a wax which is a viscous liquid for long
carbon chain. When a catalytic fixed-bed reactor is used for Fischer-Tropsch synthesis, the wax
generated on a catalyst surface can keep adsorbing on the catalyst surface. This liquid hold-up
causes significant pressure drop and clogging problems through the reactor. Thus, the model for
liquid hold-up is required to design the size of reactor and catalyst particles. In this study, the
liquid hold-up model considering structural and operational conditions was proposed based on
empirical equations for convective mass transfer between the syngas flow and the wax-adsorbed
catalyst. The developed model was validated by comparing with the experimental data from
Knochen’s work (2010). The influence of reactor length and coross section on the wax hold-up in
reactor were analyzed and the optimal reactor size were proposed.
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Fig. 1. Fischer-Tropsch wax and flow in reactor
of less and higher hold-up.
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Fig. 2. Thin wax film of catalyst particle.
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Fig. 3. Comparison of generation rate of wax
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Fig. 4. Calculation procedure for thickness of wax
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Table 1. Comparison of simulation result with ex-
perimental data and calculated data from
Knochen’s work

Condition | Condition | Condition | Condition | Condition
1 2 3 4 5

Parameter

Pin (bar) 23.7 232 235 235 23.5

T (K) | 473.15 478.15 483.15 488.15 491.15

UG,in

4.13 425 424 4.29 431
(cm/s)

€ bed 36.01 35.98 36.13 36.25 36.30

Experimental data

Ap (bar)| 231 229 222 2.14 2.06

Xco 0.311 0.411 0.531 0.664 0.75

Knochen’s simulation results

Ap (bar)‘ 1.7 ‘ 1.69 ‘ 1.61 1.53 ‘ 1.46
Resuts of this study
Ap (bar) ‘ 2.08 ‘ 2.01 ‘ 1.99 ‘ 1.84 ‘ 1.82
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