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ABSTRACT

To check the feasibility of SMART(Steam Methane Advanced Reforming Technology) system, an
experimental investigation was performed. A fluidized bed reactor of diameter 0.052m was operated
cyclically up to 10th cycle, alternating between reforming and regeneration conditions. FCR-4 catalyst
was used as the reforming catalyst and calcined limestone(domestic, from Danyang) was used as the
CO, absorbent. Hydrogen concentration of 98.2% on a dry basis was reached at 650C for the first
cycle. This value is much higher than H, concentration of 73.6% in the reformer of conventional SMR
(steam methane reforming) condition. The hydrogen concentration decreased because the CO, capture
capacity decreased as the number of cycles increased. However, the average hydrogen concentration at
10th cycle was 82.5% and this value is also higher than that of SMR. Based on these results, we could
conclude that the SMART system can replace SMR system to generate pure hydrogen without HTS
(high tempeature shift), LTS (low temperature shift) and CO, separation process.

KEY WORDS : hydrogen(54), SMR(W&37]704), carbon dioxide(®]2F3}EFA), CO,
absorbent(©] A3} A FA), limestone(2] 3]4)
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Table 1 Properties of Danyang limestone

Limestone composition Value
MgO (%) 1.03
CaO (%) 52.94
Na,O (%) 0.01
SiO, (%) 1.55
ALO;s (%) 0.9
Fe,03 (%) 0.29
KoO (%) 0.32
TiO; (%) 0.05
P,0s (%) 0.01
MnO (%) 0.03
Cr0s (%) 0.001
Ba (ppm) 0.17
Ni (ppm) 12
Sr (ppm) 185
Zr (ppm) 7
Y (ppm) 5
Nb (ppm) 5
Sc (ppm) 1

Bulk density (before calcination) 1317

Weight loss by calcination [-] 0.4267

Particle size 106~300 um
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Table 2 Experimental conditions

Parameters Values
Total mass of particles [g] 770
Catalyst/calcined limestone mass ratio [-] 2.5
Bulk density of mixture [kg/m3] 980.5
Static bed height [m] 04
Catalyst particle size range [um] 106 ~ 300
Limestone particle size range [um)] 106 ~ 300
Reforming temperature [C] 650
Superficial gas velocity [m/s] 0.045
Steam-to-carbon molar feed ratio [-] 3
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