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Fitting of Pure Component Isotherms

Dual-site Langmuir-Freundlich model was used to predict binary mixture adsorption from the 

experimental pure-gas isotherms.
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with T-dependent parameters bA and bB.
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Where p is the pressure of the bulk gas at equilibrium with the adsorbed phase (kPa), q is the 

adsorbed amount per mass of adsorbent (mmol g-1), qA,sat, qB,sat are the saturation capacities (mmol 

g-1), bA, bB are the affinity coefficient.

Calculation for C2H2/CO2 Adsorption Selectivities

The ideal adsorbed solution theory (IAST) was used to estimate the composition of the adsorbed 

phase from the data of single component isotherms and predict the selectivity of binary mixtures 

C2H2/CO2. IAST calculations for equimolar C2H2/CO2 mixtures adsorption at 278 and 298 K, 

respectively were performed by
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Figure S1. The PXRD patterns of Bi-BTC.

Figure S2. Pore size distribution of Bi-BTC.



Figure S3. Cycling test of CO2 adsorption measurements for Bi-BTC at 298 K and 1.0 

bar.

Figure S4. Dual-site Langmuir-Freundlich model for CO2 adsorption isotherm on Bi-

BTC at 278 K.



Figure S5. Dual-site Langmuir-Freundlich model for C2H2 adsorption isotherm on Bi-

BTC at 278 K.

Figure S6. Dual-site Langmuir-Freundlich model for CO2 adsorption isotherm on Bi-

BTC at 298 K.



Figure S7. Dual-site Langmuir-Freundlich model for C2H2 adsorption isotherm on Bi-

BTC at 298 K.

Figure S8. The details of virial equation (solid lines) fitting to the experimental CO2 

adsorption data (symbols) for Bi-BTC.



Figure S9. The details of virial equation (solid lines) fitting to the experimental C2H2 

adsorption data (symbols) for Bi-BTC



Table S1. Summary and cooperation of C2H2 and CO2 adsorption capacities at 298 K 

and isosteric heat of adsorption.

Adsorbent
SBET

（m2 g-1）

C2H2 uptake

(cm3 g-1)

CO2 uptake

(cm3 g-1)

Qst (C2H2)

(kJ mol-1)

IAST

Selectivity

Temperature

(K)
Ref.

SIFSIX-DPA-

Cu-i
898.74 75.59 50.17 46.53 9.3 298 1

Zn-MUC-

TRZ
696.3 46.4 42.2 33.06 1.47 298 2

Zn(adenine)(TC

PE)
180.1 48.1 33.8 35.1 4.1 298 3

[Co2(F-

PyIP)2DMF]
509.1 61.7 34.3 34 6.3 298 4

JXNU-18 622 55.2 31.5 37.4 2.81 298 5

ZNU-11 148.8 45.5 22.5 36.1 8.2 298 6

Bi-BTC 91.35 53.8 39.4 35.37 5.14 298
This 

work

ZNU-9 1623 177.9 100.8 33.1 10.3 298 7

ZNU-8 1402 113.1 58.2 27.2 3.7 298 7

Cu3(fbptc)2 432.1 119.3 56.5 27.2 3.6 298 8

NBU-7-Cl 123.7 34.3 25.0 33 3.3 298 9

FJU-83 872 123 106 26.9 2.93 298 10

SNNU-29-Mn 1077 115 50 2.9 298 11

CoV-bdc-tppy 164 87.2 2.8 298 12

Cu-AD-GA 517 74 58 2.2 298 13
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