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Fig. 1 Flow chart of experimental device for breakthrough curve measurement
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Fig. 2 Morphology of foamed nickel and structured SA molecular sieves
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Fig. 5 N, adsorption-desorption curve and pore size differential distribution of samples
with different solid content ratio of silicon/aluminium sol at 77 K
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Table 1 Effect of 5A molecular sieve content on pore structure and bonding strength of adsorbent

FEAS TR Eik/%  Syed/(m®g) Spie/(m*g ™) Sel(m*g™) V(e g™) - JBE /%
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S3 84 554 451 103 0.174 3.39
S4 89 569 466 103 0.180 5.42
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Table 2 Adsorption properties of N, on packed bed with different SA molecular sieve adsorbent structure

B HEHA /om HE T H/MPa 3% 12 if []/min W B2 /(mmol-g ™) ARSI B /(mmol g7
SASYFRER 20 0.4 22 0.81 0.81
RIS AT 20 0.4 14 0.50 0.74
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Abstract  Structured SA molecular sieve adsorbent was prepared with foam nickel as matrix. The effects of
calcination temperature, solid content ratio of silicon/aluminum sol and raw powder content of 5SA molecular
sieve on the properties of structured SA molecular sieves were discussed. The microstructure and bonding
strength of the samples were analyzed and characterized by SEM, TG, XRD, BET, ultrasonic vibration. The
adsorption breakthrough curves of N, in the structured material were measured by using the mixed gas of H, and
N, as the adsorbate. The results show that the foam nickel skeleton with high strength was embedded in the
molecular sieve layer, and the micropores and mesopores coexisted in the structured adsorbent material. SA
molecular sieve could maintain its original crystal structure at the calcination temperature up to 550~650 °C. The
structured 5A molecular sieve had the largest microporous volume when the solid content ratio of
silicon/aluminum sol was 1:1. The mass loss rate of structured 5A molecular sieve was less than 0.75% when
the raw powder content of molecular sieve was 79%. The structured 5A molecular sieve had appreciable
adsorption capacity up to 544 m*-g'. Compared to the spherical adsorbent, the structured adsorption material
had smaller mass transfer zone and mass transfer resistance.

Keywords 5A molecular sieve; loading; structuration; adsorption material
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