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Table S1. Selected geometric parameters of the hexagonal β-Si3N4 unit cell using different 
dispersion corrections compared to experimental values1. 

 Volume (Å3) a (Å) c (Å) dSi-N (Å) 
DFT 149.1 7.666 2.929 1.74 

DFT-D3 148.0 7.647 2.922 1.74 
DFT-D3BJ 146.3 7.617 2.910 1.73 

experimental1 145.81 7.6093 2.9079 1.729 
 

The lattice parameters of the β-Si3N4 unit cell were optimized using a hexagonal primitive 

unit cell, while all atoms were fully relaxed until residual force were below a tolerance of 10-3 

eV/Å. Periodic boundary conditions were imposed in all three directions. Geometric parameters 

obtained from standard DFT are compared to the method of Grimme (DFT-D3)2 and the 

improved method including Becke-Johnson damping (DFT-D3BJ)3. The predicted crystal lattice 

parameters were found to agree with previous DFT-GGA4 and experimental studies1. 

Interestingly, the lattice parameters predicted via DFT-D3BJ were very close to the 

experimentally measured values, despite the expected overbinding from the combination of the 

PBE functional and the DFT-D3BJ method3. 

The choice of dispersion correction is most important in the estimation of the binding 

strength in the molecularly adsorbed configuration. Eb for a molecularly adsorbed DCS in the 

lowest-energy configuration was found to be 0.59 eV via DFT-D3BJ, close to Eb = 0.54 eV 

obtained via DFT-D3. The activation barrier Ea = 0.27 as predicted via DFT-D3BJ while DFT-
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