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Fig. 12 Development of fixed-bed reactors. {a) Single-bed adiabatic packed-bed reactor; (b} adiabatic reactor with interstage gas feed {ICl
concept); (c) multi-bed adiabatic fired-bed reactor with interstage heat exchange.
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batic packed-bed reactor; B) Disk reactor; C) Radial-flow reactor.
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d) Recirculation compressor; e} Separation device.
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Figure 16. Heat transfer medium control in tube-bundle fixed-bed reactors. A) Cross flow; B) Parallel flow; C) Multiple cooling sections.
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Figure 17. Application ranges for common heat transfer media.
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Figure 19. A) Design concept of the Linde isothermal reactor
rounded by catalyst pellets (from (26]).
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Figure 20. Influence of the coolant flow direction and flow
velocity o, on the reaction temperature profile. A) Isothermal, B) Figure 21, Influence of the heating strategy on the temperature
Cocurrent flow; C) Countercurrent flow. and concentration profiles in styrene synthesis. A) Adiabatic;

B) Isothermal; C) Countercurrent heating. EB =ethylbenzene,
St =siyrene.
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Figure 24. Autothermal reaction control with direct (regenerative) heat exchange for an irreversible reaction [14]. A) Basic arrangement;
B) Local concentration and temperature profiles prior to flow reversal in steady state; C) Variation of outlet temperature with time in
steady state.
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Fig-2 Reaction cycle for synthesis reactions with incomplete corversion. (a) Fired-bed reactor; (b) feed preheater; (c) exit cocler;
(d) recirculation compressor; () separation device.
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Figure 19. Gas-phase polymenzation of ethylene (Unipol pro-
cess) [2]: (a) compressor; (b) cooler; (c) catalyst feed hopper; (d)
reactor; () separator.

Figure 15. Flud catalytic cracking process ( Kellogg-Orthoflow
system; according to Refs 74 and 75: (a) reactor; (b) regenerator.
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Figure 17. Synthesis of acrylonitrile (Schio process) [2]: (a)

cooler with internals; (b) distributor. Figure 18, Fischer-Tropsch synthesis in the Synthol reactor

[2, 78): (a) hopper: (b) standpipe; {c) riser; (d) cooler {coil); (e
reactor; (f) gooseneck.
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Figure 1. Slurry reactors classified by the contacting pattern and
mechanical devices: {a) slurry (bubble) column; (b) countercurrent
column; (¢} co-current upflow; (d) co-current downflow; () stirred
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