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Fig. S1 Powder X-ray diffraction patterns of UTSA-16. Experimental powder diffraction

pattern of a) as-synthesized UTSA-16 sample (grey line) and b) after activation over night at 363
K. (violet line). ¢) Simulated powder diffraction pattern obtained from the structure reported in

Ref.1.

Tab. S1 UTSA-16 elemental analysis by means of energy dispersive X-ray spectroscopy

(EDX).

Analysis parameters:

Magnification: 30000 X
Accelerating voltage (kV): 300.00

Tilt (deg): 0.0

Elevation (deg): 17.8

Azimuth (deg): 0.0

Specimen K ato.% Co ato.% K:Co ato. ratio
1 5.51 7.61 1.38
2 5.44 75 1.38
3 4.04 5.19 1.28
4 6.6 8.78 1.33
5 6.28 8.68 1.38



6 5.41 7.24 1.34
7 3.83 5.3 1.38
8 4.05 5.52 1.36
9 3.82 5.09 1.33
10 4.71 6.37 1.35
11 4.92 5.74 1.17
12 4.22 5.58 1.32
13 4.38 6.05 1.38
14 3.24 4.3 1.33
15 5.53 7.1 1.28
16 3.23 4.23 1.31
17 4.35 5.8 1.33
18 4.09 5.55 1.36
19 5.37 7.28 1.36
20 4.49 5.86 1.31
21 5.85 8.8 1.5

The average value of K:Co found in 21 UTSA-16 particles is 1:1.34.
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Fig. S2 DR-UV-VIS spectra of as-synthesized and activated UTSA-16 (grey and violet lines

respectively).



Tab. S2 Review of CO, uptakes by some relevant MOFs at the typical CO, partial pressure in
post-combustion CCS.

CO, uptake at

Adsorbent 0.15 bar (wt %) Temperature (K) Reference
Ni-CPO-27 16.9 298 23
HKUST-1 11.6 293 4
UTSA-16 11.1 298 Present work
mmen-Cu-BTTri 9.5 298 5
MIL-47 1.1 298 s
ZIF-100 1.0 208 6
IRMOF-3 0.6 298 3.7
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Fig. S3 Comparison of specific heat capacity of UTSA-16 with other MOFs. From top to

bottom, Mg-BTC (m black)?, Co-BTC (A red)?, DWCNT (@ magenta)'?, Ni-BTB (» dark cyan)'1,
UTSA-16 (@ violet, bold line), Mn-BDC (@ olive)?, LaBTB (O navy)'!, MOF-177 (# blue)!, IRMOF-
1 (% cyan)". It is evident as UTSA-16 shows suitable Cp for CCS applications.
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Fig. S4. FTIR spectra of activated UTSA-16 probed by CO and CO,. a) Spectrum

recorded in presence of 20 mbar of carbon monoxide (grey line). The inset shows the effect
of progressive ougassing in the v(CO) region. b) Effect of 10 mbar of CO, (grey line). The
inset reports the effect of progressive ougassing in the v3(CO,) region. Spectra reported in
the insets are background subtracted. In both (a) and (b) parts, the IR spectrum of activated
UTSA-16 is reported (violet line).

Tab. S3 Dual-site Langmuir model fit parameters for CO, adsorption isotherms of UTSA-16
at 273, 298 and 313 Kand 1 bar
T=273K:

qsat,AbAp n qsat,Bbe
1+b,, 1+bgp

q=q,+qg=

G5t = 5005 mmol g~ !

Isat3 = 0.05mmol g~ 1

b, =2.094554 % 10~ *Pa™!

by=35%10"*Pa~!

T=298 K:

qsat,AbAp n qsat,Bbe
1+bp,  1+bgp

q=q,+qz=

1

Gsqen = 5-015mmol g~




Gsqep = 0.5mmol g~ !

b, =6.29836 + 10 °Pa"!

by =1.81628+10""Pa"?

T=313K:

qsat,AbAp n qsat,Bbe
1+byp 1+bgp

q=q,+q5=
Q5qt.4 = 5401714 mmol g !
Qoqep = 0.05424 mmol g !
b,=1228x 10-5pg-1

by=219%10"°Pa~!

Variables index:
g = adsorbed quantity of CO, by site A (B) at pressure p.
Gsat.a) = Maximum adsorbed quantity of CO, by site A (B) at saturation pressure.
bae) = Langmuir constant for the site A (B).

Tab. S4 Zero-coverage heat of CO, adsorption on some selected MOFs. All Q4 values were
originally determined by a fitting to the published adsorption isotherms.

Adsorbent -Qg; (kJ/mol) Technique Reference
Ni-CPO-27 42 Clausius-Clapeyron 12
UTSA-16 39.7 Clausius-Clapeyron Present work
HKUST-1 35 Clausius-Clapeyron 13
IRMOF-1 34 Clausius-Clapeyron 14
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