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Abstract

A liquid phase method combined with the freeze-drying technique was developed to synthesize
Li4SiO4 materials using LiOH-H20, LiNO3, Li.CO3 and silica sol as the lithium and silicon sources,
respectively. The weight loss behaviors of the prepared Li4SiO. precursors were investigated by
the thermal gravimetric analysis (TGA). The structure and morphology of the prepared LisSiO4
materials were characterized by XRD and SEM, respectively. The CO, absorption properties of
prepared LisSiO4 were investigated by thermal gravimetric analysis (TGA). The results show that
the LisSiO4 material prepared using LiOH-H;O as the lithium source presents the best CO; absorp-
tion property among the prepared LisSiO, materials. The CO. absorptions at different tempera-
tures and different CO; partial pressures have been performed on the optimized Li;Si04 material.
The absorbed amount of CO; reaches 24.1 wt.% within 5 min and an equilibrium amount of 29.9
wt.% is achieved within 10 min at 550°C and a partial pressure of 0.25 bar. Additionally, after five
absorption-desorption cycles, the sorbent still maintains its original properties in terms of cap-
ture rate and absorption amount.
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I NETZSCH STA 449 C B3 i SCE ER RIS BRI CO, it 78 Hh (1) 3 B A SR AT MR iR
CO, M sl file M ik 2 i 2k . RSO AR AESRAE N AU BATHEE N 10°C/min T2 7 75 1R OSCIR B2
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IR FIA ) LIOH A1 LiINO; fiT 5, 1ML Li,COg NERYEHIFF AL T, IR 221 55 W] 55 /) Li,CO,
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Figure 1. TG curves of precursors prepared from different
lithium sources in an air flow
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Figure 2. XRD patterns of the Li,SiO, sorbents prepared
from different lithium sources
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Figure 3. SEM images of the Li,SiO,4 sorbents synthesized from different lithium sources. (a) LiOH-H,0;
(b)LiNO3; (c) Li,CO3
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Figure 4. CO, uptakes of Li,SiO4 prepared from dif-
ferent lithium sources at a CO, partial pressure of 0.25
bar and 550°C
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Figure 5. CO, uptakes of the Li,SiO, at different CO,
partial pressures and 550°C.
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Figure 6. CO, uptakes of the Li,SiO, at different temperatures
and a CO, partial pressure of 0.25 bar
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Figure 7. Five cycles of CO, capture-regeneration in Li;SiO,
sample. Absorption at 550°C and a CO, partial pressure of 0.25
bar and regeneration at 600°C and in a pure N,
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