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Abstract — To produce high concentration of hydrogen, steam-methane reforming reaction was carried out by using sorption
enhanced reaction process. Cahn balance was used to cheekisoption capacities of the g@dsorbents which could be
applicable to the sorption enhanced reaction process at high temperatureCégihydrotacite was selected as the most suit-
able CQ adsorbent at the high temperature. ThE®/hydrotalcite showed a high G@dsorption capacity as much as 0.575
mmol/g at 450C and 0.3 atm of CQOpressure because of its increased basicity and pore structure modificatigE®y K
impregnation. In the steam-methane reforming reaction using JOi{Alatalyst without CQadsorbent at 50%C, there was
catalyst deactivation due to excess amount of steam in case of 6:1 steam and methane ratio, but there was a suitable catalyst
activity such as 40.9% §148.4% CH, 10.7% CQ, and 0.35% CO of product composition for 3:1 reactants ratio. In the sorp-
tion enhanced reaction process using a reactor packed with the catalyst ang #ws@®Bent simultaneously, high concen-
tration of hydrogen above the éifarium was generated via G@dsorption by the adsorbent, and the maximum concentration
of hydrogen was 84.8% and the hydrogen yield was 67.1% until by-prodydbroke-through.
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Fig. 1. Process scheme showing the reaction and regeneration steps for
adsorptive reformer [2].
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Fig. 2. Schematic diagram of the experimental apparatus for adsorp-
tive reformer.
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Fig. 4. Catalytic activity of Ni/Al,O5 in the steam-methane reforming.
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Fig. 5. Activities of adsorptive reformer depending on the reactants
ratios (H,O/CH,)(H, conc. by using only catalyst was also dis-
played in a dashed line). Reactants; CjH250 ml/min, H,O 750,
1,000, 1,250 ml/min, Cat.; Ni/AJO; 70 g, Adsorbent; K,CO4/
Hydrotalcite 70 g, 473°C, 69 psia.
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Table 2. Activities of the adsorptive reformer depending on the reactants flow rates
Reactants flowrate (ml/min)  Creak-through time (min)  Max.fdonc. (%) Effluent Hconc. (%3 Effluent flowrate (ml/min} ~ H, yield (%}
150 118 82.3 67.8 39.5 71.4
200 112 76.9 65.2 50.7 66.1
300 53 84.8 66.4 75.8 67.1

aValues were averaged data until {liPoke-through.
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Fig. 7. Effluent H, concentration depending on the reactants flowrate
in the adsorptive reformer (H, conc. by using only catalyst was
also displayed in a dashed line). Reactants; GH5%, H,0 75%,
Cat.; Ni/Al,O4 138.4 g, Adsorbent; KCO4/Hydrotalcite 138.4 g,
475°C, 69 psia.
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