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Table S1: Hydrogenation of chlorinated intermediates on different Pd facets

Elementary Step Ea (kJ/mol) Erxn (kJ/mol)

CHCl-CCl2* + H*  CH2Cl-CCl2* 110 -22

CHCl-CCl2* + H*  CHCl-CHCl2* 130 -8

CHCl-CCl* + H*  CH2Cl-CCl* 87 -1

CHCl-CCl* + H*  CHCl-CHCl* (cis) 106 -15

CHCl-CCl* + H*  CHCl-CHCl (trans) 106 -31

CH-CCl* + H*  CH-CHCl 75 -13

Pd (111)

CH-CCl* + H*  CH2-CCl* 69 -28

CHCl-CCl2* + H*  CH2Cl-CCl2* - -

CHCl-CCl2* + H*  CHCl-CHCl2* 115 -17

CHCl-CCl* + H*  CH2Cl-CCl* - -

CHCl-CCl* + H*  CHCl-CHCl* (cis) 84 -19

CHCl-CCl* + H*  CHCl-CHCl (trans) - -

CH-CCl* + H*  CH-CHCl - -

Pd (211)

CH-CCl* + H*  CH2-CCl* 68 -27

CHCl-CCl2* + H*  CH2Cl-CCl2* 88 -23

CHCl-CCl2* + H*  CHCl-CHCl2* 99 -14

CHCl-CCl* + H*  CH2Cl-CCl* - -

CHCl-CCl* + H*  CHCl-CHCl* (cis) 94 -29

CHCl-CCl* + H*  CHCl-CHCl (trans) 77 -39

CH-CCl* + H*  CH-CHCl - -

Pd (100)

CH-CCl* + H*  CH2-CCl* - -

CHCl-CCl2* + H*  CH2Cl-CCl2* - -

CHCl-CCl2* + H*  CHCl-CHCl2* - -

CH-CCl* + H*  CH-CHCl - -

Pd (110)

CH-CCl* + H*  CH2-CCl* - -

 



Table S2. Comparison between ethylene desorption energy and ethylene hydrogenation to ethyl species on different 

Pd facets

Sr. No Pd facets Ethylene desorption 

energy (kJ/mol)

Ethylene hydrogenation barrier 

to ethyl species (kJ/mol)

1. Pd (111) 143 85

2. Pd (211) 106 77

3. Pd (100) 110 80

4. Pd (110) 92 56



Figure S1. Mechanistic routes for hydrodechlorination of trichloroethylene



 
Figure S2. The π-binding modes of trichloroethylene on different Pd facets



Figure S3. Reactant, transition and product state structures for the first hydrogenation step on the Pd (111), Pd (211), 

Pd (100) and Pd (110) surfaces. The Pd atoms are displayed in blue, C atoms in grey and H atom in white color 

(Distances are marked in Å).



Figure S4. Reactant, transition and product state structures for the second hydrogenation step on the Pd (111), Pd 

(211), Pd (100) and Pd (110) surfaces. The Pd atoms are displayed in blue, C atoms in grey and H atom in white 

color (Distances are marked in Å).



Figure S5. Reactant, transition and product state structures for the third hydrogenation step (ethylene formation) on 

Pd (111), Pd (211), Pd (100) and Pd (110) surfaces. The Pd atoms are displayed in blue, C atoms in grey and H atom 

in white color (Distances are marked in Å).



Figure S6.  Reactant, transition and product state structures for the hydrogenation of ethylene on the Pd (111), Pd 

(211), Pd (100) and Pd (110) surfaces. The Pd atoms are displayed in blue, C atoms in grey and H atom in white 

color (Distances are marked in Å).



Figure S7.  Reactant, transition and product state structures for the hydrogenation of ethyl (ethane formation) on Pd 

(111), Pd (211), Pd (100) and Pd (110) surfaces. The Pd atoms are displayed in blue, C atoms in grey and H atom in 

white color (Distances are marked in Å).

 



Figure S8. The transition state scaling for the hydrogenation steps on the Pd (111) (■), Pd (211) (●), Pd (100) (▲) 

and Pd (110) (♦) surfaces.



 
Figure S9. The energy diagram for formation of hydrogen chloride on the Pd (111), Pd (211), Pd (100) and Pd (110) 

surfaces.


