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Batch adsorption modeling
Freundlich equation, Langmuir equation and Langmuir-Freundlich equation were used to correlate experimental equilibrium isotherms data for pure components. The equations are as follows:

Freundlich equation                                     (1)

Langmuir equation                                   (2)

Langmuir-Freundlich equation                          (3)
Where qe is the equilibrium adsorption capacity, qm is the monolayer maximum adsorption capacity, p is the equilibrium concentration of the alkane solution(mbar), Kf and n in equation (1) are Freundlich constants, the Freundlich equation represents adsorption in an inhomogeneous sites surface. KL in equation (2) is Langmuir constant. The Langmuir equation perfectly represents adsorption in a homogeneous sites surface where a sorbate molecule occupies one active site when it has no interactions with other adsorbed molecules. Kh and n in equation (1) are Langmuir-Freundlich constants. The Langmuir-Freundlich equation is perfect to represent adsorption in an inhomogeneous sites surface where a sorbate molecule occupies one active site. A nonlinear lest-squares regression program based on Gauss-Newton method was used to fit Eqs. (1) and (2) to experimental equilibrium isotherms data. This program gave the parameters of each equation and the agreement between experimental and calculated adsorption isotherms in terms of R2. The fitting calculated constants for the three isotherms equations along with R2 values were presented in Table S1 to Table S3 with the fitting curves shown in Fig. S1 to Fig. S9. 
Table S1 illustrates that Langmuir-Freundlich model correlates experimental adsorption data of n-hexane (nHEX) with higher R2 values (above 0.99) for all three adsorbents. For 2-methylpentane (2MP) and 3-methylpentane (3MP) adsorbed on three 5A zeolites, the fitting results are also in good agreement with the Langmuir-Freundlich models (see Table S2 and S3). While the Langmuir equation fails in the prediction of experimental adsorption data of all three alkanes adsorption on ATP 5A zeolites with low R2 values due to the monolayer adsorption of Langmuir model. 


Fig. S1 Freundich model fitted curves of nHEX adsorbed on ATP 5A zeolites. 



Fig. S2 Freundich model fitted curves of 2MP adsorbed on 5A zeolites.



Fig. S3 Freundich model fitted curves of 3MP adsorbed on ATP 5A zeolites.


Fig. S4 Langmuir model fitted curves of nHEX adsorbed on ATP 5A zeolites.


Fig. S5 Langmuir model fitted linear curves of 2MP adsorbed on ATP 5A zeolites.


Fig. S6 Langmuir model fitted linear curves of 3MP adsorbed on ATP 5A zeolites.


Fig. S7 Langmuir-Freundlich model fitted curves of nHEX adsorbed on ATP 5A zeolites.


Fig. S8 Langmuir-Freundlich model fitted curves of 2MP adsorbed on ATP 5A zeolites.


Fig. S9 Langmuir-Freundlich model fitted curves of 3MP adsorbed on ATP 5A zeolites.
Table S1.	Isotherms model parameters of adsorption of nHEX on three adsorbents. 
	Adsorbent
	Freundlich equation
	Langmuir equation
	Langmuir-Freundlich equation

	
	Kf
	n
	R2
	KL
	qm
	R2
	Kh
	qm
	n
	R2

	CDA-5 %
	95.077
	9.287
	0.984
	0.301
	0.153
	0.919
	0.08
	0.103
	0.89
	0.992

	CDA-7.5 %
	32.948
	3.031
	0.946
	0.144
	0.131
	0.833
	4.39
	0.136
	0.75
	0.947

	CDA-10 %
	13.563
	2.340
	0.972
	0.074
	0.150
	0.677
	0.014
	0.097
	0.57
	0.967



Table S2.	Isotherms model parameters of adsorption of 2MP on three adsorbents.
	Adsorbent
	Freundlich equation
	Langmuir equation
	Langmuir-Freundlich equation

	
	Kf
	n
	R2
	KL
	qm
	R2
	Kh
	qm
	n
	R2

	CDA-5 %
	10.691
	3.696
	0.996
	0.268
	0.034
	0.752
	2.917
	13.583
	0.787
	0.993

	CDA-7.5 %
	7.580
	2.608
	0.997
	0.295
	0.031
	0.883
	2.598
	10.479
	0.772
	0.991

	CDA-10 %
	10.470
	2.989
	0.988
	0.426
	0.037
	0.813
	3.301
	11.967
	0.749
	0.987




Table S3.	Isotherms model parameters of adsorption of 3MP on three adsorbents.  
	Adsorbent
	Freundlich equation
	Langmuir equation
	Langmuir-Freundlich equation

	
	Kf
	n
	R2
	KL
	qm
	R2
	Kh
	qm
	n
	R2

	SDA-5 %
	8.866
	2.550
	0.987
	0.173
	0.042
	0.923
	0.015
	0.023
	0.718
	0.991

	SDA-7.5 %
	6.739
	1.962
	0.976
	0.04
	0.072
	0.948
	0.068
	0.011
	0.662
	0.977

	SDA-10 %
	16.834
	3.267
	0.993
	0.23
	0.057
	0.834
	0.069
	0.021
	0.766
	0.995
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