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Figure S1. (a) Diamines with an ethylene linker. (b) Diamines with a propylene linker.   
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Figure S2. IR spectra of as-prepared and MeOH-exchanged Mg2(dobpdc). The characteristic 

peak at 1665 cm-1, assigned to C=O vibration of DMF, disappeared when as-prepared 

Mg2(dobpdc) was soaked in MeOH. This indicates that DMF molecules in the pores and 

coordinated to Mg2+ ions were replaced by MeOH.  

 

 

0.01 0.1 1 10 100 1000

0

1

2

3

4

5

6

1000 ppm

C
O

2
 a

d
s
o
rb

e
d

 /
 m

m
o
l 
g

-1

Pressure / mbar

 

 

 1-den

 1-dmen

 1-en

 1-ipen

 1-men

 1-mmen

 1-nmen

400 ppm

 

Figure S3. CO2 isotherms of diamine-functionalized 1 with ethylene links at 25 oC.1-5  
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Figure S4. Adsorption of selected EDA-grafted 1 at 1000 ppm CO2 with increasing 

temperature.     
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Figure S5. IR spectra of diamine-functionalized Mg2(dobpdc) samples.    
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(b) 

Figure S6. N2 isotherms of (a) 1-Nmpn and (b) 1-epn at 77 K.    
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(b) 

Figure S7. CO2 isotherms of (a) 1-Nmpn and (b) 1-epn at the indicated temperatures. 
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Figure S8. Adsorption of 1-Nmpn, 1-epn and 1-pn at 1000 ppm CO2 with increasing 

temperature.     

 

 

S-8

0 100 200 300 400 500
-4

0

4

8

12

16

 

 

 

T
e
m

p
e

ra
tu

re
 / oC

C
O

2
 a

d
s
o
rb

e
d
 /

 w
t%

Time / min

1-epn

20

40

60

80

100

120

140

160

180

200

220

 

0 100 200 300 400 500
-4

0

4

8

12

16

 

14.47 wt%

 

 

T
e
m

p
e
ra

tu
re

 / 
oC

C
O

2
 a

d
s
o
rb

e
d
 /
 w

t%

Time / min

20

40

60

80

100

120

140

160

180

200

220

 

0 100 200 300 400 500
-4

0

4

8

12

16

C
O

2
 a

d
s
o
rb

e
d
 /

 w
t%

 

 

 

T
e
m

p
e

ra
tu

re
 / oC

Time / min

20

40

60

80

100

120

140

160

180

200

220

 

1-pn

1-Nmpn 



 

 

 

 

 

 

 

 

 

 

 

(a)                                    (b) 

 

 

 

 

 

  

                (c)                                    (d)            

Figure S9. Synchrotron powder X-ray diffraction pattern of 1-epn (a) after activation, (b) 

after CO2 adsorption, (c) after regeneration at 70 oC. (d) Comparison of cell volume of 1-epn 

under different conditions.   
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Figure S10. IR spectra of PDMS, 1-epn, and PDMS-coated samples.   
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Figure S11. XPS data of 1-epn and 1-epn@PDMS60.    
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Figure S12. (a) STEM image, (b) elemental mapping analysis, and (c) cross-sectional area-

scan profile of 1-epn.    
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Figure S13. PXRD patterns of 1-epn and PDMS-coated samples.    
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Figure S14. N2 isotherm of 1-epn@PDMS60 at 77 K. 

 

 

 

 

 

 

 

 

 

Figure S15. CO2 isotherm of 1-epn@PDMS60 at 298 K. 
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Figure S16. Water adsorption isotherms of 1-epn and 1-epn@PDMS60 at 25 oC. 
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Figure 17. Variation of CO2 removal capacity in weight percentage by (a) 1-epn and (b) 1-

epn@PDMS60 under dry (25% RH) and humid conditions (60% RH) for 1 h. Regeneration 

was conducted at 70 oC for 1 h.   
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Figure 18. (a) Variation of CO2 adsorption capacity in weight percentage by 1-epn. The 

sample was pre-treated in a stream of N2 at 140 oC for 2 h. Adsorption occurred in a stream of 

1000 ppm CO2 for 12 h. (b-g) Variation of CO2 adsorption capacity in weight percentage by 

1-epn from (b) 1st cycle to (g) 6th cycle. The sample was exposed to 98% RH for 12 h and 

then was regenerated in a stream of 1000 ppm CO2 at 70 oC for 30 min. For the 1st cycle, 

adsorption occurred in a stream of 1000 ppm CO2 for 6 h. The next cycles followed the same 

procedure. 
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Figure 19. (a) Variation of CO2 adsorption capacity in weight percentage by 1-

epn@PDMS60. The sample was pre-treated in a stream of N2 at 140 oC for 2 h. Adsorption 

occurred in a stream of 1000 ppm CO2 for 12 h. (b-g) Variation of CO2 adsorption capacity in 

weight percentage by 1-epn@PDMS60 from (b) 1st cycle to (g) 6th cycle. The sample was 

exposed to 98% RH for 12 h and then was regenerated in a stream of 1000 ppm CO2 at 70 oC 

for 30 min. For the 1st cycle, adsorption occurred in a stream of 1000 ppm CO2 for 6 h. The 

next cycles followed the same procedure. 
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Figure S20. PXRD patterns of 1-epn and 1-epn@PDMS60 before and after 6 cyclic 

exposures to 95% RH.     
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Table S1.  Adsorption capacities at 400 and 1000 ppm CO2, and the difference between two 

values. Data was obtained from adsorption isotherms at 25 oC. 

 

Materials Uptake amount 

at 400 ppm (wt%) 

Uptake amount 

at 1000 ppm 

(wt%) 

Difference Ref. 

BaMFI 3.5 3.93 0.43 6 

SrMFI 3.38 3.77 0.39 6 

CaMFI 2.38 2.59 0.21 6 

NaMFI 1.69 2.81 1.12 6 

TRIPE-MCM-41 4.58 5.3 0.72 7 

Mg-MOF-74 0.58 1.47 0.89 8 

Zeolite 13X 1.93 3.34 1.41 8 

SIFSIX-18-Ni-β 1.57 3.54 1.97 8 

UIO-66-NH2 0.69 1.77 1.08 8 

TIFSIX-3-Ni 4.91 7.17 2.26 8 

NbOFFIVE-1-Ni 5.5 7.53 2.03 9 

1-epn 7.75 10.95 3.2 This work 

1-pn 7.75 12.23 4.48 This work 

1-Nmpn 7.75 12.67 4.92 This work 

1-en 11.26 13.99 2.73 This work 

1-ipen 0.28 4.13 3.85 This work 

1-men 1.82 9.66 7.84 This work 

1-nmen 3.38 7.83 4.45 This work 

1-mmen 10.02 13.44 3.42 This work 
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Table S2. Adsorption capacities at 40 oC and 70 oC, and difference between the two values. 

Data was obtained uising TGA under 1000 ppm CO2.  

 

Materials Uptake amount 

at 40 oC (wt%) 

Uptake amount 

at 70 oC (wt%) 

Difference 

1-ipen 5.22 1.32 74.77 

1-nmen 8.71 4.19 51.89 

1-den 6.41 3.20 50.08 

1-men 10.88 7.70 29.23 

1-Nmpn 12.96 0.63 95.17 

1-pn 9.43 0.75 92.03 

1-epn 11.74 0.27 97.68 
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