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CH4H,0 = 1:1.

The catalytic filling impeded two-chamber circulating fluidized bed reactor meant for
methane steam reforming synthesis gas production has been described. Experimental data
conform satisfactorily with the process simulation.

Optimum parameters of the analysed reactor were found on the basis of the heat bal-
ance equations, set for two chambers and the dependence between methane steam
reforming products equilibrium concentrations and temperature with the ratio of

© 2016 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.

Introduction

Hydrogen is used for the production of ammonia and fertil-
izers, in internal combustion engines, and in uranium ore
recovery [1-3].

The catalytic conversion of methane by water steam in a
heated pipe is carried out most often for the production of
hydrogen [4]. In this publication, a dual-chamber reactor with

a circulating fluidized bed inhibited with catalytic granules is
used for this purpose.

Getting the necessary heat by the combustion of natural
gas in one chamber and transferring it by inert solid particles
into another one designed for converting methane by the
water steam and heating the reaction products can be used for
the preparation of the syngas (a mixture of hydrogen and
carbon oxide).
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H, hydrogen Fig. 1 — The reactor with inhibited circulating fluidized bed
CcO carbon monoxide for the steam conversion of natural gas. 1 — stub pipe to
CH, methane remove full combustion products; 2 — feeler for measuring
CO, carbon dioxide the velocity of the released movement of the coolant; 3,4 —
H,0 water upper grates in the chambers of conversion and
Opt optimal parameter combustion; 5 — heat insulation; 6 — support grid in the

Experimental system

The principal scheme of the reactor is presented in Fig. 1. Both
chambers are filled with the cylindrical granules from the
catalyst KSN-2 with the particle size of 15 x 15 mm, stable to
abrasion resistance and disperse intermediate heat transfer,
viz., electrocorundum with the size of 500 um. Due to the
difference of hydraulic resistances of the column of solid
electrocorundum particles, descending in overflow pipes 13
and the circulating fluidized bed inhibited by the catalytic
granules of the same height, the stable directional circulation
of the solid particles of the heat carrier between the chambers
is established.

The electrocorundum particles heated in the combustion
chamber falls in the overflow pipe under the chamber of
conversion. Moving between the catalytic granules in the di-
rection of movement of the gas—vapour mixture (i.e., up),

chamber conversion; 7- catalyst supporting grid in the
combustion chamber; 8— baffle plate; 9 — gas—air grid; 10 —
stub pipe for supplying gas-air mixture for combustion; 11
— steam and gas grid; 12 — stub pipe for the gas mixture on
the conversion; 13 — overflow pipes; 14 — catalytic
granules; 15 — wall of the chamber of the steam conversion
of methane; 16 — wall of the combustion chamber; 17 —
fluidized bed of electrocorundum particulate; 18 — tube for
measuring the temperature along the height of the
chamber of conversion; 19 — stub pipe for removing
products of the steam conversion of methane.

particles give heat to endothermic reaction, heating conver-
sion products. Further, cooled particles in the overflow pipe
fall again under the annular combustor for further heating.
The flowrate of electrocorundum particles was regulated
by baffle plate 8, and determined the product of the speed of
lowering movement of the feeler 2, area of the overflow pipe
13 and bulk density of electrocorundum. The temperature
according to the height of the chamber of conversion was
measured by the thermocouple placed in the tube 18 at the
lower end and located in the catalyst bed. The composition of
syngas of steam conversion of the full combustion at the exit
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