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Figure S1. (a-f) FT-IR spectra of Fe3O4 NPs, Fe3O4@CaCO3, and Fe3O4@CMPs.



3

 
 
 

200 100 0

(b)

Chemical Shift (ppm)

 Pure CMPs

120 80 40
Chemical Shift (ppm)

 PVK

(a)

Figure S2. Solid state 13C CP/MAS NMR of PVK (a) and pure CMPs (b).
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Figure S3. TGA of Fe3O4 NPs.



4

 

200 300 400 500 600

(d)

 

 

A
bs

Wavelength (nm)

 40%Fe3O4@CMPs

200 300 400 500 600

(c)
 

 

A
bs

Wavelength (nm)

 30%Fe3O4@CMPs

200 300 400 500 600

 

 

A
bs

Wavelength (nm)

 10%Fe3O4@CMPs

(a)

200 300 400 500 600

(b)

 

 

A
bs

Wavelength (nm)

 20%Fe3O4@CMPs

Figure S4. (a-d) UV-vis absorption spectra of Fe3O4@CMPs.
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Figure S5. (a-d) Powder XRD patterns of Fe3O4@CMPs.
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Figure S6. Particle size distribution of the Fe3O4@CMPs. (a) 10%Fe3O4@CMPs, (b) 

20%Fe3O4@CMPs, (c) 30%Fe3O4@CMPs, and (d) 40%Fe3O4@CMPs.
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Figure S7. SEM images of Fe3O4@CMPs. (a) 10%Fe3O4@CMPs, (b) 20%Fe3O4@CMPs, 

(c) 30%Fe3O4@CMPs, and (d) 40%Fe3O4@CMPs.
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Figure S8. TEM images of Fe3O4 NPs core size dimension in bulk materials. (a) 

10%Fe3O4@CMPs, (b) 20%Fe3O4@CMPs, (c) 30%Fe3O4@CMPs, and (d) 40% 

Fe3O4@CMPs.
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Figure S9. TEM images of holes dimension in bulk materials after etched by acetic 

acid solution. (a) 10%Fe3O4@CMPs, (b) 20%Fe3O4@CMPs, (c) 30%Fe3O4@CMPs, and 

(d) 40%Fe3O4@CMPs.
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Figure S10. Pore size distribution calculated using nonlocal density functional theory 

of (a) Fe3O4 NPs, (b) pure CMPs and (c-f) composite materials.
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Figure S11. Hysteresis loops of Fe3O4 NPs, Fe3O4@CaCO3, and Fe3O4@CMPs.
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Figure S12. CO2 adsorption and desorption isotherms at 273 K.
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Table S1 Porosity properties of Fe3O4@CMPs compared with Fe3O4 and pure CMPs

Fe3O4 10% Fe3O4 20% Fe3O4 30% Fe3O4 40% Fe3O4 pure CMPs

BETa 102 735 680 636 518 878

pore volume b 0.26 1.43 1.24 0.95 0.78 1.00

pore size c 11.44 0.57 0.52 0.57 0.59 0.54

a Surface area calculated from N2 isotherm (m2 g-1).

b total pore volume at P/P0 = 0.99 (cm3 g-1).

c major pore size (nm).

Table S2 Adsorbing capacity of lab solvents

Solvent
10%Fe3O4

@CMPs (%)

20%Fe3O4

@CMPs (%)

30%Fe3O4

@CMPs (%)

40%Fe3O4

@CMPs (%)

THF 1167 1136 1050 967

Ethyl acetate 1180 1152 926 857

Toluene 1170 1100 1002 906

Methanol 860 834 672 640

Hexane 500 447 390 356

Dichloromethane 1480 1400 1320 1190

Chloroform 1600 1441 1364 1285

Chlorobenzene 1298 1200 1120 1030

1,2-Dichlorobenzene 1633 1540 1480 1380


