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Abstract

A solvent evaporation induced self-assembly (EISA) method followed by calcination was employed
to prepare porous Li4SiO4 materials by using LiOH-H;0, TEOS, deionized water, and CTAB + PAA as
lithium source, silicon source, solvent, and composite template, respectively. X-ray powder dif-
fraction (XRD) and scanning electron microscope (SEM) were applied to characterize the structure
and morphology of the as-prepared LisSiO4 materials. The pore structures of the Li,SiO4 materials
were investigated by the N, adsorption-desorption analysis. CO; uptakes and recycle stability of
the prepared LisSiOs materials were investigated on a thermogravity (TG) analyzer. The sample
synthesized by the EISA method at 60°C displays CO; uptakes up to 22.5 wt% within 5 min. Addi-
tionally, an absorption equilibrium of 28.8 wt% can be available within 10 min at 550°C and a CO;
partial pressure of 0.25 bar. After five absorption-desorption cycles, the Li4SiO4 material keeps its
original CO; absorption properties, indicating a good cycle stability.
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Figure 1. XRD pattern of precursor sample 1, 2, 3 (table 1)
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Figure 2. The precursor of Sample 3 in an air atmosphere
from room temperature to 800°C TG curves
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Figure 3. SEM images of the samples Li,SiO,
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Table 1. Different temperature of the solvent evaporation induced self-assembly prepared Li,SiO4 materials
= 1 TEIRE FATELISESBEERESE Li,Sio, #Rt

Sample Lithium source Silicon source Solvent Template Evaporation temperature Sger m?g*
1 LiOH.H,0 TEOS H,O CATB + PAA 40°C 1.14
2 LiOH.H,0 TEOS H,O CATB + PAA 50°C 1.79
3 LiOH.H,0 TEOS H.O CATB + PAA 60C 2.46
4 LiOH.H,0 TEOS H,O CATB + PAA 70°C 0.83
5 LiOH.H,0 TEOS H,O CATB + PAA 80°C 0.39

Table 2. CTAB, CTAB + PAA as templates and without template prepared Li,SiO4 materials contradistinction
F 2. LLCTAB. CTAB +PAA ARIRFT 5 A INARRTFrdl & Li,SiO, 4RI EE

Sample Lithium source Silicon source Solvent Template Evaporation temperature Sger m% g™
3 LiOH.H,0 TEOS H,0 CATB+PAA 60°C 2.46
6 LiOH.H,0 TEOS H,O ——— 60°C 0.07
7 LiOH.H,0 TEOS H.0 CATB 60°C 161
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Figure 4. XRD patterns of Li,SiO, samples
& 4. Li,SiO, #am#9 XRD &



M6 FTLABR A, X 3 AMFEMAERT 3 min W ITRICE AR —S,  HFEM 3 19 CO, I E i, 1
A 6 MR BRI R EIASSRR R A NN 235 52 /& 1 LigSiOq M EHE) CO, Wil s, H. CTAB + PAA &R
FIRIVERITE B35 . seAh I BET WAL, 3 54 1 LL R IARAR X B

4 7 J& CO, 43 JE A 0.25 bar., S 3t A 40 mi/min B, £ 3 BEIEE IR CO, R LE.,
MR %, il % 1 LisSiOq A RHE 450°C Z RTRISCE ARG, A\ 500°C 4R CO, MR it BH i 4 &1 ; 530°C Y,
CO, MR ISCHE R IA 31| £z K (~3.3 wt.%/min), fxZ& Li,SiO, M EHE 670°Cak 2 i KN 28.4 wt.%. 4%
1T 670°CHf CO, FFURAR, FFTE 740°C IR 564 o X UL B A4 R 1 212805 L) LigSiO, AR AT LA
£ 450°C~670°C it CO, Siffk, FFAERIT 670°C IR .

P4 8 NEERL 3 7E 550°C AN[A CO, 20 I N HIMR IS HI 2k o BRI AT %1, LiySiOq #1BHE CO, 43 15N 0.5 bar
I, RO AR, 10 min L FIA BRI, FPERcE D 28.8 wit%. BEE CO, 73 s IS,
CO, W ST i ZE 18 . 24 CO, 43 4 0.1 bar I, 78 10 min I W g & A7 7] ik 22.8 wit%% 2 T4 1 i & (27.85wt%)
1) 81.87%, MK IH o H I (1 R S P

30

N
(4]

N
o

-
(4]

-
o

Amount CO2 absorbed/wt%

0 L Il L 1 L 1 s | L 1 L
0 10 20 30 40 50 60

Time / min

Figure 5. Uptake profiles of CO; in the Li,SiO,4 at CO, partial
pressure CO, of 0.25 bar and 550°C
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Figure 6. Uptake profiles of CO; in the samples 3, 6, 7 at CO,
partial pressure of 0.25 bar and 550°C
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Figure 7. Absorption-desorption profiles of CO; in the Li,SiO,
as a function of temperature in the B-3 Sample, CO, partial
pressure: 0.25 bar
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Figure 8. Uptake profiles of CO, in the Li,SiO, at different
CO, partial pressure and 550°C in the B-3 Sample
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Figure 9. Five cycles of CO, capture-regeneration in the B-3
Sample: (1) Capture at 550°C and a CO, partial pressure of
0.25 bar; (2) Regeneration by heating (10°C/min) to 600°C in
a pure N, flow of 40 mL/min
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