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1. Heat of adsorption

Isosteric heat (enthalpy in this case) of adsorption was calculated using the Virial
equation. This method involved the simultaneous fit of two adsorption isotherms with
the same fitting parameters a: and bj (see equation 1). The number of fitting parameters
must also be optimized during the fit. So, several simulations have to be carried out in
order to achieve the optimum fitting trying to use the minimum number of 4 and b; pa-
rameters. In practice, five ai and two bj parameters are a good option to start for the fit and
more parameters should be added until the final fit does not improve more [1,2].

1 m n
InP = lnn+fz ant +ijnj (S1)
i=0 =0

Where, P is the pressure, n in the adsorbed amount, T is the temperature and ai and b; are
the fitting parameters.

The isosteric heat of adsorption (Qst) can be calculated from the ai parameters (Equa-
tion 2):

Qs =—R Z an' (S2)
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Figure S1. Some of the different simulations carried out using the Equation S1 to achieve the optimum fitting employing
the minimum number of ai and bj parameters. The isotherms were measured at 0 and 25°C using (A) 5ai and 2b;j parameters;
(B) 7ai and 3b;j parameters; (C) 10ai and 5bj parameters and (D) 8ai and 3bj parameters.



2. CO:2 adsorption/desorption isotherms
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Figure S2. CO2 adsorption/desorption isotherms at 0, 25 and 50°C for pristine and functionalized
SiO:2 nanoparticles of 50 and 200 nm.

3. FT-IR spectra
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Figure S3. IR spectra of 50 nm size (a,b) S5iO2(50nm), before (navy blue) and after (green) CO2/N2
cycles, and (c,d) SiO2(50nm)@APTES, before (red) and after (pink) CO2/Nz cycles.

4. Selectivity

Table S1. Henry’s constants corresponding to the lineal fit of the N2 adsorption isotherms at 25 and
50°C on pristine and functionalized SiO2 nanoparticles of 50 and 200 nm of size.

Sample

N2 at 25°C N2 at 50°C
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Figure S4. Prediction of the amount of CO2 and N2 adsorbed as a function of the CO2 mole fraction
in the gas phase (ycoz) in CO2/N2 mixtures at 750 mmHg and at 25 and 50°C.
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Figure S5. Variation of the selectivity factors, S1,2, of CO2 over N2 in a mixture of both gases as func-
tion of the gas composition at 25 and 50°C and different pressures. Smin = minimum value of Si2 at
ycoz2 =1 and Smax = maximum value of Si2 at yco2=0. .



900 -
8004 !
I
7004
i \

L6004 || - - - APTES@SiO,(200nm), 25°C
w1\ —— APTES@Si0,(200nm), 50°C
5 5004 \! - - - APTES@SiO,(50nm), 25°C
I 1\ —— APTES@SiO,(50nm), 50°C
£ 400 A
é\ ]

2 300 1
[9) i
[}
T 200 A
m B
100 -
0 % T X T X T ¥ T ¥ T
0.0 0.2 04 0.6 0.8 1.0
YCO2
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CO2 (ycoz) at 750 mmHg and at 25 (dashed line) and 50°C (solid line) on the functionalized nano-
particles.
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