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Figure S1. Hg intrusion pore size distributions versus pore diameter data of all LZ-supported 
adsorbents. The volume of the big pores was measured as the volume belonging to the pore size of 
the pore entrance.
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Figure S2. The absorption profiles of CO2 in the nanoporous lithium zirconate at 400, 550, 575, 
and 600 °C When PCO2= 1 bar.
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Figure S3. CO2 capture capacity over nanoporous lithium zirconate under different flow rates at 
575 °C
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Table S1 A direct comparison of the experimental data obtained in this work with data previously 
reported.
Material Maximum 

absorption 

rate

(wt% min-1)

CO2 uptake

(wt%)

Capture 

Time

(min)

BET 

surface 

area

(m2 g-1)

Temperatur

e

references

27.1 30LZ-NP 10.28

25 4

62 575°C This work

23.6 30LZ-HN 6.08

16.2 4

39 575°C This work

16.3 30LZ-CS 1.45

3.3 4

4 575°C This work

nanocrystalline Li2ZrO3 

prepared via an sol-gel 

process

/ 21 60 / 550°C 1

Li2CO3/K2CO3-doped 

Li2ZrO3

/ 8.3 90 / 525°C 2

Li2ZrO3 prepared from 

surfactant-template/ultraso

und-assisted Method

1.4 22 / / 575°C 3

K-Doped Li2ZrO3 prepared 

from starch-assisted sol–gel 

method

/ 22 20 / 550°C 4

K-doped Li2ZrO3 prepared 

from citrate route

/ 23 15 6.61 550°C 5

Li2ZrO3 nanotubes / 26 60 57.9 550°C 6

K-doped Li2ZrO3 prepared 

from solid-state reaction

/ 4.0 183 <1 420 to 

460 °C

7

Li2ZrO3 prepared by 

soft-chemistry route

0.83 29.87 ~300 10.87 485 ◦C 8

nanocrystalline Li2ZrO3 9.18 19 30 2 575°C 9

TOS-900 0.31 26.28 ~400 / 450°C 10

TOS-U700 0.58 20.04 ~200 / 450°C 10

K-doped Li2ZrO3 23 ~35 / 575°C 11
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Figure S4.  CO2 capture and regeneration experimental results at 0.75 bar. Absorption conditions: 
575 °C, 100 mL/min CO2. Regeneration conditions: 690 °C, 100 mL/min Ar.
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Figure S5.  CO2 capture and regeneration experimental results at 0.5 bar. Absorption conditions: 
575 °C, 100 mL/min CO2. Regeneration conditions: 690 °C, 100 mL/min Ar.
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Figure S6.  CO2 capture and regeneration experimental results at 0.25 bar. Absorption conditions: 
575 °C, 100 mL/min CO2. Regeneration conditions: 690 °C, 100 mL/min Ar.
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Figure S7. SEM images of LZ-HN absorbents after 60 absorption/desorption cycles.
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Figure S8. SEM images of LZ-NP absorbents after 60 absorption/desorption cycles.
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