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Design of a Six-channel Fixed-bed Reactor and
Its Application in Anthraquinone Hydrogenation Reaction
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Abstract: A six-channel fixed-bed high-throughput reactor was designed and the hydrogenation of
anthraquinone was used as the test reaction to verify the feasibility. The results showed that the relative
error of each parallel channel was less than 3%. And Pd/AL,O5 catalyst for anthraquinone hydrogenation
was studied in this reaction system. Different Pd concentrations and calcinations temperature were
investigated, under optimal Pd concentration 1.2 g/L and temperature 450°C, the catalyst hydrogen
efficiency and selectivity were 8.29 g/L and 97.2%, respectively.
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Fig.1 Schematic diagram of six-channel reactor
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Tab.1 The hydrogenation efficiency and selectivity of catalyst

D in different reaction channels

SR S E A/ (g/L) HREE %
1 8.29 97.2
2 8.15 98.6
3 8.29 96.9
4 8.22 98.1
5 8.40 95.4
6 8.18 97.8
R 8.29 975
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Tab.2 The hydrogenation efficiency of catalysts prepared by

different Pd impregnation concentrations

Bepn R i O e,
W /(g/L) /(g/L)
A 0.30 1 7.65 98.2
B 0.60 2 7.79 96.7
C 0.90 3 8.10 98.5
D 1.20 4 8.29 97.2
E 1.50 5 8.04 93.7
2 2.70 6 7.93 89.2
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Tab.3 The hydrogenation efficiency of catalysts D with

different calcinations temperature

FERREE/C  RPDEE AR AgL)  IEEMN%
350 1 7.25 98.9
400 2 7.82 93.6
450 3 8.29 97.2
500 4 8.50 92.1
550 5 8.30 95.4
600 6 8.16 90.2
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B 1 A T R 0 S AR PP B S
EIPM R E, &@E R AT, a] U Y
6 MEMGT. FIFZEEE SR TSR Kk
T FEE XA TR I & T B g2, AR R BE A 1.2
g/L, KRR 450°CRY, AL FIE AR e mr A
8.29 g/L, I&FENE 97.2%.
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