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Properties of Perovskite-Type Sorbent for High-Temperature Production
of Oxygen-Enriched Carbon Dioxide Stream
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Abstract: Perovskite-type BagosCagpsCogsFegsO;5s(BCCF) and  SryesCaggsCopskeg,055 (SCCF)  sorbents have been
prepared by solid state reaction method. The XRD patterns show that both samples formed pure perovskite phase
structure. The theoretical oxygen sorption capacity, oxygen sorption/desorption rates and the cycle behavior of the
sorbents were investigated by TGA. The results show that the theoretical oxygen sorption capacity of SCCF is
higher than that of BCCF, duo to the oxygen vacancy disorder-order phase transition at 785 °C for SCCF. At a
range of 700~900 °C, the oxygen sorption/desorption conversion rate increases with increasing temperature, but
the oxygen desorption is not completed in the whole tested temperature range, the highest oxygen desorption
conversion rates are only 59.44% , 38.36% for BCCF and SCCF, respectively. At the test temperature range,
optimal temperatures for oxygen desorption processes are 850 and 800 “C, and optimal sorption temperatures
should be higher than 900 and 800 °C for BCCF and SCCF, respectively. Multiple sorption and desorption cycles
indicate that BCCF sorbent has high activity and cyclic stability, while the conversion rates of SCCF decrease

significantly after three cycles.
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Fig.1 XRD patterns of (a) fresh BCCF calcined at 1 000

°C, and (b) reduced sample in Ar atmosphere at

800 C for 5 h
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Fig.3 DSC/TGA curves of BCCF and SCCF adsorbents

in Ar during heating process
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Table 1 Equilibrium weight (mg) of BCCF at initial conditions, and particular temperature

in air and Ar, repectively

Temperature / °C 500 600 700 800 900
W/ mg 43.792 38.657 40.564 37.217 42.698
Wy | mg 42.718 38.606 40.519 37.190 42.637
Wo /! mg 44.364 39.262 41.249 37.891 43.538
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Table 2 Equilibrium weight (mg) of SCCF at initial conditions, and particular

temperature in air and Ar, repectively

Temperature / °C 500 600 700 800 900
W/ mg 38.697 46.860 31.032 46.126 41.929
Wi ! mg 38.322 46.476 30.862 45.891 41.741
Wo/ mg 38.989 47.362 31.473 46.895 42.754
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Fig.4 Theoretical oxygen sorption capacity of BCCF
(without phase transition) and SCCF (with phase
transition) with surrounding gas changed

between Ar and air at different temperatures
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(b) the reverted products after carbonation at 800

°C, 24 h for desorption or sorption, respectively
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Fig.6  XRD patterns of: (a) solid desorption products of
SCCF with CO, as desorption gas at 800 °C, and
(b) the reverted products after carbonation at 800

°C, 24 h for desorption or sorption, respectively
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Table 3 Oxygen nonstoichiometry 6 of BCCF and SCCF at different temperature in air, respectively

Temperature / °C

Sample

500 600 700 800 850 900
BCCF 0.547 0.580 0.600 0.616 0.629 0.639
SCCF 0.377 0.412 0.452 0.478 0.507 0.532
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Fig.7 Oxygen desorption on BCCF at different temperature
with CO, as the pure gas. The isobars labelled a~d

correspond to the oxygen desorption temperature of

700, 800, 850 and 900 °C, respectively
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Fig.8 Oxygen adsorption on BCCF at different temperatures
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Fig.9 Oxygen desorption on SCCF at different temperature
with CO, as the pure gas. The isobars labelled a~d
correspond to the oxygen desorption temperature of

700, 800, 850 and 900°C, respectively
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Fig.10  Oxygen adsorption on SCCF at different temperatures
in air atmosphere. The isobars labelled a~d correspond

to the oxygen adsorption temperature of 700, 800,

850 and 900 °C, respectively
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Fig.11  Multiple sorption/desorption cycles of BCCF and
SCCF oxygen sorbent with CO,, air as the pure

gas
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