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Fig. S1 PXRD spectra of complex (a)1, (b)2 and (c)3
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Fig. S2 TG and DTG curves of (a,b)1, (c,d)2 and (e,f)3
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Fig. S3 FT-IR spectrum of complex 1, 2 and 3
Calculation of IAST using Langmuir-Freundlich (L-F) model
Derived by Myers and Prausnitz[1], the Ideal Adsorption Solution Theory (IAST) is a method for predicting the adsorption equilibria for components in a mixture, using only single-component adsorption data at the same temperature and on the same adsorbent. IAST is based upon three assumptions: (i) that the same surface area is available to all adsorbates, (ii) that the adsorbent is inert, and (iii) that the multicomponent mixture behaves as an ideal solution (such that the mean strength of interaction is equal between all molecules of the solution) at constant spreading pressure and temperature.
Using a mathematical fitting of the single-component isotherms the mole fraction of each species in the adsorbed phase can be calculated by solving the expression

where xi and yi are the adsorbed and bulk phase mole fractions of component i, respectively, and p is the total pressure. To determine the amount adsorbed in the mixture, as opposed to the mole fraction, the following equation can be used:

where, at a given pressure, ntotal is the total number of moles adsorbed in the mixture and  is the amount of pure component i adsorbed per gram of adsorbent.
The experimental isotherm data for pure H2O, MeOH and EtOH were fitted using a Single Site Langmuir-Freundlich (SSLF) or Double Site Langmuir-Freundlich (DSLF) model:

Or:

Where, N is the adsorption amounts (mmol/g), p is the pressure (kPa), A is the saturation adsorption amount (mmol/g), B is the affinity coefficient (kPa-1 or kPa-C), and C is the Langmuir-Freundlich index (dimensionless). The corresponding parameters A, B and C can be obtained by the least square method, and the experimental adsorption isotherm data can be functionalized.  
The adsorption selectivities for binary mixtures defined by:

were respectively calculated using IAST. Where  is the mole fraction of component i in the adsorbed phase and  is the mole fraction of component i in the bulk.
Table S1 Parameters obtained from DSLF model fitting of 1 adsorption isotherms at 293K
	293 K
	H2O
	MeOH
	EtOH

	A1
	9.0003e+02
	4.0003e+02
	2.9999e+02

	A2
	3.4823e+00
	1.4798e+00
	4.3059e-01

	B1
	8.3636e-06
	5.1496e-08
	9.0896e-04

	B2
	1.3494e+00
	9.9746e-01
	9.7088e-01

	C1
	7.1093e+00
	4.7463e+00
	6.4154e-01

	C2
	1.2011e+00
	1.1552e+00
	5.2288e-01

	Chi^2
	0.03449
	3.1290
	0.001310

	R^2
	0.9989
	0.8526
	0.9995
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Fig. S4. Adsorption isotherms of 1 fitting by L-F model.




Table S2 Parameters obtained from SSLF model fitting of 2 adsorption isotherms at 293K
	293 K
	H2O
	MeOH
	EtOH

	A1
	6.468815e+02
	7.2215e+02
	2.4753e+02

	B1
	4.088192e-03
	1.5538e-03
	1.7274e-03

	C1
	5.338894e-01
	3.7844e-01
	1.4230e-01

	Chi^2
	0.09902
	0.2099
	0.002982

	R^2
	0.9967
	0.9833
	0.9815
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Fig. S5. Adsorption isotherms of 2 fitting by L-F model.
Table S3 Parameters obtained from DSLF model fitting of 3 adsorption isotherms at 293K
	293 K
	H2O
	MeOH
	EtOH

	A1
	7.5000e+02
	3.9942e+00
	1.6938e+00

	A2
	9.2657e+00
	1.7646e+02
	8.8306e+00

	B1
	5.3969e-03
	1.4133e-05
	1.7639e+03

	B2
	1.4982e-07
	7.1871e-03
	3.6726e-01

	C1
	4.9362e-01
	9.5176e+00
	1.9260e+00

	C2
	2.3421e+01
	2.7729e-01
	1.6208e-01

	Chi^2
	365.2223
	0.3796
	0.0005828

	R^2
	0.9691
	0.9970
	0.9999
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Fig. S6. Adsorption isotherms of 3 fitting by L-F model.

Selectivity at different humidity
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Fig.S7 Selectivity at different humidity of (a)1, (b)2 and (c)3
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Fig. S8 Adsorption density contours of H2O, MeOH and EtOH in channel of (a)1, (b)2 and (c)3 at 293 K


GCMC Simulation Methodology
Grand Canonical Monte Carlo (GCMC) simulations were performed to assess adsorption performance. The 2×2×2 supercell was used for the simulations. The partial charges for atoms of the framework were derived from QEq method [2]. All the parameters for atoms of 1, 2 and 3 were modeled with the Universal forcefield [3,4]. A cutoff distance of 10Å was used for L-J interactions, and the Coulombic interactions were calculated by using Ewald summation. For each run, the 5 × 107 equilibration steps, 5×107 production steps were employed.
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