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Fig.1 Microchannel reactor
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Fig.2 Schematic diagram of experimental set up
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Fig.3 Process of mass transfer of catalytic hydrogenation of nitrobenzene in a microchannel
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Fig.4 SEM images of Pd/Al,O; catalytic coating layer on microchannel wall
(a)-The intersecting surface of microchannel: (b)-The intersecting surface of catalytic coating layer
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Table 1 Adhesion intensity of coating layer

Mass of coat and substrate/g

Methods - -

Before soaking After soaking
Washcoating-impregnation 8.163 1 8.164 1
Sol-gel 7.1038 7.103 1

FABAERTFEMENE T TRABRTTEH &MELTRERS, mB 5 iR, TARBER &K
RIS R LB BE, REGHMUNAREN 38 mg, 1% B-BEIEPTH] % M AL TIRE A5,
EHERNNR. XEHTRAER-BLEN, BRSTFENERASES, #MRGEEAD EEREIK
WwEMAEE (EETABE34mg .
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Fig.5 Images of Pd/A1,Os catalytic coating layer on microchannel wall

(a)-impregnation; (b)-sol-gel

R 2 ARRERITES & NRZEARE. BRATH, REVESFHELTIREHEILEN 89.2%, &
FHN 93.8%., MSRBUAMLL, HR-BEESH SRR BEHR CBRULER 1.2%, &#MH 423%). HEIm
TR, RAER-EERGER, BUFIRRERN, SHEELERRTREE.

R 2 TRSHFEOMIE MR

Table 2 Effect of coating methods on nitrobenzene conversion and aniline selectivity

Conversion, % Selectivity, %

Impregnation Sol-gel Impregnation Sol-gel
89.2 11.2 93.8 423
Note: Reaction condition were Oy, 10 mL/min, Q),q.a 0.2 mL/min, concentration of nitrobenzene 0.1 mol/L, temperature 333 K and pressure 0.6 MPa.
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Fig.7 Effect of support on nitrobenzene conversion and Fig.8 Effect of loading amount ot Pd on nitrobenzene
aniline selectivity conversion and aniline selectivity
Reaction condition: Qyos 10 mL/min, Qjiquia 0.2 mL/min.  Reaction condition: Qgas 10 mL/min, Qiiquia 0.5 mL/min
concentration of nitrobenzene 0.1 mol/L, Pd 2.00 mg concentration of nitrobenzene 0.05 mol/L,
temperature 333 K, pressure 0.6 MPa. temperature 333 K, pressure 0.6 MPa.
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Gas-Liquid-Solid Three-Phase Catalytic Hydrogenation of
Nitrobenzene in a Microreactor

Hu Jingjing'?, Zhao Yuchao ', Li Shulian', Yang Mei', Chen Guangwen'

(1. Dalian Institute of Chemical Physics. Chinese Academy of Sciences. Dalian 116023, China;

2. Graduate University, Chinese Academy ot Sciences, Beijing 100049, China)
Abstract: The influences of coating method, support and loading amount of Pd on the three-phase catalytic
hydrogenation of nitrobenzene in a microchannel reactor were investigated. The results showed that the activity of
catalyst prepared by coating-impregnation method was better than that of the catalyst prepared by sol-gel method,
and the nitrobenzene conversion and the aniline selectivity reached 89.2% and 93.8%, respectively. The catalyst
with the stronger acidity and larger specific surface area favored a higher catalytic activity. The catalyst with
active component Pd 2.00 mg was better. The reaction performance in single channel was better than that in
multi-channel.
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