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Effect of Na-Doping on Properties of Lithium Zirconate as CO,-absorbent
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(Department of Applied Chemistry, College of Chemisiry & Molecular Engineering, Peking University, Beijing 100871)

Abstract: By using Li,CO;, ZrO,, and Na,COj; as starting materials, sodium-doped Lis;_yNa,ZrO; absorbents were
prepared by high-temperature solid-state reaction. The crystal structure of the lithium zirconate material was ana-
lyzed using a X-ray powder diffractometer (XRD), the microstructure of all the samples was observed using the
method of scanning electron microscopy (SEM) and the CO,-absorption ability of the lithium zirconate material
was studied using a thermogravimetric analyzer (TG). It was found that Liy;_Na,ZrO; absorbent with x=0.02 pos-
sesses the best performance. As much as (25 + 0.4)% (wt) of CO, was absorbed by such an absorbent in an atmo-
sphere consisting of 20% (wt) CO, and 80% (wt) air at 500 °C within 3 h. After 10 cycles of absorption-desorption
this absorbent lost only 0.9% of its CO,-absorption capacity. No remarkable change in particle size and pH was

observed.
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Fig.1 Influence of Na-doping on the CO,-absorption

ability of lithium zirconate
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Fig.4 SEM photographs of Liy;_,Na,ZrO;
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Table 1 pH values of lithium zirconate

x 0.005 0.015 0.02 0.025 0.035 0.06
pH 12.70 12.50 12.43 12.37 12.43 12.51
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Fig.5 Cyclic behavior of Liy_,Na,ZrO; (x=0.02)
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(3) after 20 cycles (CO,-absorbed)
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(4) after 20 cycles (CO,-desorbed)
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Fig.6 SEM photographs of the samples
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lithium zirconate
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