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Table 1. Point charges and Lennard-Jones parameters used in this work 

 

Cu-BTC 
 

Lennard-Jones parameters 
 

Atoms Charge [e-] 
ε/kB [K] σ [Å] 

Cu 1.0 2.518 3.114 
Ob -0.6 48.19 3.03 
Ca 0.7 47.86 3.47 
Cb 0.0 47.86 3.47 
Cc -0.15 47.86 3.47 
H 0.15 7.65 2.85 

Adsorbed Molecules 
Lennard-Jones parameters 

 
Atoms Charge [e-] 

ε/kB [K] σ [Å] 
O (O2) -0.112 53.023 3.045 

Dummy (O2) 0.224 - - 
N (N2) -0.405 38.298 3.306 

Dummy (N2) 0.810 - - 
Ar - 124.070 3.380 

CCl4 - 519.730 5.140 
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Figure 1S compares our computed adsorption values of carbon tetrachloride with 

experimental adsorption previously reported in several materials1. As shown in the 

figure, the amount of carbon tetrachloride that we obtain at saturation on Cu-BTC is 

higher than the obtained for other materials such as activated carbon BPL, hydrophobic 

zeolite Y and silicalite-1 and only comparable with the obtained for MCM-41. 

However, we can indicate two main reasons to prioritize Cu-BTC over MCM-41. The 

first reason is that saturation on Cu-BTC is reached at lower pressures than on MCM-

41. The second reason is that Cu-BTC is stable upon hydration /dehydration2, whereas 

MCM-41 collapses upon rehydration at room temperature, and also when it is left in air 

for three months3.   

 

 

Figure 1S: Adsorption isotherms of carbon tetrachloride over several adsorbents.  
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We have performed additional simulations to check the effect with water as competing 

molecule. Simulations were performed in what we think could be one of the worst of 

the scenarios, i.e. 100% relative air humidity (4% of water at room conditions). The 

obtained results show preferential adsorption of carbon tetrachloride over water (Figure 

2S) and demonstrate that carbon tetrachloride selectivity over N2, O2, and Ar increases 

even more with ambient humidity.   It is also interesting to note that recent experimental 

and simulation studies have also reported an enhancement of selectivity of CO2 with 

water content in this structure4.  

 

Figure 2S: Adsorption selectivity of carbon tetrachloride over the main components of 

the air in anhydrous conditions and for air relative humidity 100%. Comparison 

between the values obtained for the blocked and for the non-blocked structures.  
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