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Fig.1 Flow sheet of the experimental apparatus

1 — Compressor; 2 — Liquid flow meter; 3 — Liuid tank; 4 — Liquid pump; 5 — Hydrogen flow meter

6 — Preheater; 7 — Reactor; 8 — Gas liquid separator; 9 — Back pressure control valve; 10 — Computer

D] - Valve ®- Pressure
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Fig.2 Schematic diagram of reactor
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Fig.3 Bed axial temperature profiles corresponding

to different inlet temperatures
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Fig.4 Transient axial temperature profiles

under steady-state operation

p=1. 0 Mpa; 6,=150 T3 L=1.23 kg/h; G=15.5 L/min;

Bi=36.4%
=0cm; Z;=5cm; Z3=15 cm; Z, =25 cm; Zs=35 cm;

Z¢=45cm; Z;=55cm; Zg=65cm; Zy=75 cm; Z,y=85 cm;
Z,1=95 cm; Z;,=105 cm;
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Fig.5 Transient axial temperature profiles

under dynamic operation
Switch Time: 5 min; 6;,=160 T; p=1.0 Mpa

Z,=0cm; Z;=5cm; Z3;=15 cm; Z,=125 }:m; Zs =35 cm;
Z¢=45cm; Z;=55cm; Zg=65cm; Zg=75 cm; Zy=85 cm;
Z1=95 cm; Z;;=105 cm;
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Table 1 Relation between operation conditions with baenzene conversion
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Table 2 Effects of hydrogen flow rate

on outlet conversion
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Fig.6 Axial temperature profiles at deferent lig-

uid flow rates
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A Novel Benzene Hydrogenation Reactor

A. M. Anter, Cheng Zhenmin, Xiao Qiong, Hu Jinsong and Yuan Weikang
(UNILAB Reearch Center of Chemical Reaction Engineering, East China University
of Science & Technology, Shanghai 200237, China)

[Abstract] In this work, the evaporation of the liquid cyclohexane is used to remove the heat of reaction in a
novel phase transition reactor for hydrogenation of benzene to form cyclohexane under elevated pressure up to
3.0 MPa. The reactor is of fixed-bed with Pd catalyst, 20 mm in diameter and 100 cm in height. The opera-
tion conditions are 150 C in inlet temperature, 1.1~6.9 h™! in LHSV and 330~1910 in volume ratio of hy-
drogen to liquid. The experimental results show that the conversion of benzene is over than 99.99% and the
yield of cyclohexane also over than 99.9% .

A mixture of benzene (accounting for 15% ~25% ) and cyclohexane is used as feed to prevent the abrupt
temperature rise in the bed. The bed axial temperature distribution indicates the phase transition behavior of the
liquid feed which varies from the liquid state, via the mixed phase, and eventually to the gaseous state. So
there exists a three phase’s regime in the catalyst bed.

[Key words]  phase transition reactor; benzene; hydrogenation; cyclohexane
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