
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Normalized histogram of sampled BEs (in kJ/mol) for CO, fitted with a single component gaussian profile. Previously reported results of CO BE values onto water ice analogs with diverse simulation methods are given on top. See Fig. 2 for the meaning of horizontal intervals, vertical dashed lines, and the plain gray line. Ref: [1] Ferrero et al. (2020); [2] He et al. (2016) and Penteado et al. (2017); [3] UMIST; [4] Wakelam et al. (2017)/KIDA, [5] Das et al. (2018); [6] Ferrero et al. (2020) on crystalline ice.

      

    

  
    
      Fig. 5 
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        Statistical analysis of subgroup contributions using stacked histograms normalized on the global BE distribution for NH3, each subgroups representing a type of adsorbate-ice H-bond configuration. [image: equation] and σ are the respective subgroup mean BE and standard deviation.

      

    

  
    
      Fig. 7 
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        Linear correlation between the electronic BEs and the ZPE corrected values (best fit – dashed line) for NH3 (blue), CO (green) and CH4 (orange) on ASW ice.

      

    

  
    
      Fig. 10 
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        Bootstrapping analysis of mean BE and standard deviation of CH4 on LDA ice, with increasing set size. The set size is defined by the number of picked random hemispherical systems.

      

    

  
    
      Fig. A.1 
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        Intermolecular O–O, O–H and H–H RDFs from this work, Mariedahl et al. (2018) and Michoulier et al. (2018) (with Narten et al. 1976 and Finney et al. 2002 data used in Michoulier et al. 2018).

      

    

  
    
      Fig. B.1 
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        DFT-functional benchmark on the tetrameric structures; orange and blue series account respectively for results with 6-311+G(d,p) and aug-cc-pVTZ as basis set – left column: difference with respect to CCSD(T) value. CCSD(T) reference BE and BSSE correction values are given explicitly; right column: relative difference with respect to CCSD(T) value in%. Graphs are going by pairs (raw), with the first raw being attributed to NH3, the second to CO and the third to CH4. The last raw gives the MARDs over the three adsorbates.

      

    

  
    
      Fig. C.1 

      
        [image: thumbnail]
      

      
        (top panel) NH3 BEs on a first tested binding site for a growing ΔRLowLevel, going from 3 to 11 Å, for a total radius between 11 and 19 Å. 4 different basis set for the high-level treatment are tested, as given in the legend of the plot, within an ONIOM(B3LYP-D3(BJ)/basis set:xtb) framework; (middle panel) Relative BE difference with respect to BE at ΔRLowLevel equal to 11 Å, each series being treated independently; and (bottom panel) Relative BE discrepancies relative to BE at B3LYP-D3(BJ)/aug-cc-pVTZ high level of theory, with ΔRLowLevel equal to 11 Å.

      

    

  
    
      Fig. C.2 

      
        [image: thumbnail]
      

      
        CO BEs on a first tested binding site for a growing ΔRLowLevel, going from 3 to 11 Å, for a total radius between 11 and 19 Å. Four different basis set for the high-level treatment are tested, as given in the legend of the plot, within an ONIOM(B3LYP-D3(BJ)/basis set:xtb) framework. See legend Fig. C.1 for the description of each panel.

      

    

  
    
      Fig. C.3 
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        CH4 BEs on a first tested binding site for a growing ΔRLowLevel, going from 3 to 11 Å, for a total radius between 11 and 19 Å. Four different basis set for the high-level treatment are tested, as given in the legend of the plot, within an ONIOM(B3LYP-D3(BJ)/basis set:xtb) framework. See legend Fig. C.1 for the description of each panel.

      

    

  
    
      Fig. C.4 
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        NH3 BEs on a second tested binding site for a growing ΔRLowLevel, going from 3 to 11 Å, for a total radius between 11 and 19 Å. Four different basis set for the high-level treatment are tested, as given in the legend of the plot, within an ONIOM(B3LYP-D3(BJ)/basis set:xtb) framework. See legend Fig. C.1 for the description of each panel.

      

    

  
    
      Fig. F.1 
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        Full symmetric RMSD matrix results for the NH3 binding behavior study on ASW ice model – comparison only performed between systems leading to accepted BE values.

      

    

  
    
      Fig. F.4 

      
        [image: thumbnail]
      

      
        Full symmetric RMSD matrix results for the CO binding behavior study on ASW ice model – comparison only performed between systems leading to accepted BE values.

      

    

  
    
      Fig. F.5 
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        Histograms of (left) RMSD values, (right) ΔBE for comparisons between optimized configurations of different CO starting orientations on the same cut.

      

    

  
    
      Fig. F.6 
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        Histograms of (left) RMSD values, (right) ΔBE for comparisons between optimized configurations of juxtaposed cuts, including all CO starting orientations.

      

    

  
    
      Fig. F.8 
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        Histograms of (left) RMSD values, (right) ΔBE for comparisons between optimized configurations of juxtaposed cuts for CH4 as adsorbate.
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