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Table S1: Distance between listed atoms for molecular adsorption of cis-DCE on Fe(110).

Cis-DCE 110 Distance (A)
C-C 1.34
C-H 1.09
C-H 1.09
Cc-Cl 1.73
C-Cl1 1.73

Table S2: Distance between listed atoms for molecular adsorption of cis-DCE on Fe(211).

Cis-DCE 211 Distance (A)
C-C 1.46
C-H 1.10
C-H 1.09
Cc-Cl 1.92
Cc-Cl 1.82

Table S3. Distance between listed atoms for molecular adsorption of ¢is-DCE on HC-Fe(110).

Cis-DCE HC 110 Distance (A)
C-C 1.34
C-H 1.09
C-H 1.09
C-Cl1 1.73
C-Cl1 1.73

Table S4. Distance between listed atoms for molecular adsorption of cis-DCE on HC-Fe(211).

Cis-DCE HC 211 Distance (A)
C-C 1.33
C-H 1.09
C-H 1.09
C-Cl1 1.73
C-Cl1 1.73

Table S5. Distance between listed atoms for molecular adsorption of PCE on HC-Fe(110).

PCE HC 110 Distance (A)
C-C 1.35
c-Cl 1.72
c-Cl 1.72
c-Cl 1.72
c-Cl 1.72




Table S6. Distance between listed atoms for molecular adsorption of PCE on HC-Fe(211).

PCE HC 211 Distance (A)
C-C 1.35
C-Cl 1.72
C-Cl 1.72
C-Cl 1.72
C-Cl 1.72

Table S7. Distance between listed atoms for molecular adsorption of cis-DCE on LC-Fe(110).

Cis-DCE Low Coverage 110 (1) Distance (A)
C-C 1.34
C-H 1.09
C-H 1.09
c-Cl 1.73
c-Cl 1.73
C1-S 3.56

Table S8. Distance between listed atoms for molecular adsorption of cis-DCE on LC-Fe(110).

Cis-DCE Low Coverage 110 (2) Distance (A)
C-C 1.34
C-H 1.09
C-H 1.09
C-Cl 1.73
C-Cl 1.73
CI-S 3.47
CI-S 3.61

Table S9. Distance between listed atoms for molecular adsorption of cis-DCE on LC-Fe(211).

Cis-DCE Low Coverage 211 (1) Distance (A)
C-C 1.34
C-H 1.09
C-H 1.08
C-Cl 1.73
C-Cl 1.73
C1-S 3.74




Table S10. Distance between listed atoms for molecular adsorption of cis-DCE on LC-Fe(211).

Cis-DCE Low Coverage 211 (2) Distance (A)
C-C 1.34
C-H 1.09
C-H 1.09
C-Cl 1.73
C-Cl 1.73
CI-S 3.74
CI-S 3.93

Table S11. Distance between listed atoms for molecular adsorption of PCE on Fe(110).

PCE 110 Distance (A)
C-C 1.36
C-Cl 1.72
C-Cl 1.72
C-Cl 1.72
C-Cl 1.72

Table S12. Distance between listed atoms for molecular adsorption of PCE on Fe(211).

PCE 211 Distance (A)
C-C 1.36
c-Cl 1.72
c-Cl 1.72
c-Cl 1.73
c-Cl 1.72

Table S13. Distance between listed atoms for molecular adsorption of PCE on LC-Fe(110).

PCE Low Coverage 110 (1) Distance (A)
C-C 1.36
C-Cl 1.72
C-Cl 1.71
C-Cl 1.72
C-Cl 1.72
CI-S 3.56
CI-S 3.52
CI-S 3.60
CI-S 3.50




Table S14. Distance between listed atoms for molecular adsorption of PCE on LC-Fe(110).

PCE Low Coverage 110 (2) Distance (A)
C-C 1.36
c-Cl 1.72
c-Cl 1.72
c-Cl 1.72
c-Cl 1.72
C1-S 3.45

Table S15. Distance between listed atoms for molecular adsorption of PCE on LC-Fe(211).

PCE Low Coverage 211 (1) Distance (A)
C-C 1.35
C-Cl1 1.72
C-Cl1 1.72
C-Cl1 1.72
C-Cl1 1.73
CI-S 3.60

Table S16. Distance between listed atoms for molecular adsorption of PCE on LC-Fe(211).

PCE Low Coverage 211 (2) Distance (A)
C-C 1.35
C-Cl 1.72
C-Cl 1.72
C-Cl 1.72
C-Cl 1.72
CI-S 3.86
CI-S 3.77

Table S17. Charge Transfer Analysis of cis-DCE and PCE on Fe Surfaces.

Surface Bader Charge — PCE (¢) Bader Charge — cis-DCE (e’)
110 0.02 0.08

110LC 0.13 0.12

110LC 0.07 0.13

110HC 0.05 0.02
211 0.14 0.50

211LC 0.03 0.12

211LC 0.09 0.23

211HC 0.00 0.04




Table S18. Distance between listed atoms for dissociative adsorption of PCE on Fe(211).

211 PCE Distance (A)

Fe-Cl 2.33,2.34

Fe-Cl 2.29,2.35

Fe-Cl 2.32,2.34,3.64
C-Cl 1.72

C-Fe 1.84,1.77

C-Fe 1.92, 1.80, 1.99, 1.80

Table S19. Distance between listed atoms for dissociative adsorption of cis-DCE on Fe(211).

211 cis-DCE Distance (A)
Fe-Cl 2.32,2.35
Fe-Cl 2.41,2.29
C-C 1.33

C-H 1.10, 1.09

Table S20. Distance between listed atoms for dissociative adsorption of PCE on LC-Fe(211).

211 LC PCE Distance (A)
Fe-Cl 2.42,2.40
Fe-Cl 2.39,2.32
C-C 1.38

Table S21. Distance between listed atoms for dissociative adsorption of cis-DCE on LC-Fe(211).

211 LC cis-DCE Distance (A)
Fe-Cl 2.33,2.34
Fe-Cl 2.33,2.34
C-C 1.43

C-H 1.10, 1.12




Table S22. Distance between listed atoms for dissociative adsorption of PCE on Fe(110).

110 PCE Distance (A)
Fe-Cl 2.33,2.34
Fe-Cl 2.33,2.34
C-C 1.43

C-H 1.10, 1.12

Table S23. Distance between listed atoms for dissociative adsorption of cis-DCE on Fe(110).

110-cisDCE Distance (A)

Fe-Cl 2.34,2.60,2.34, 2.80
Fe-H 1.79,1.79, 1.78

C-C 1.38

C-H 1.10

Table S24. Distance between listed atoms for dissociative adsorption of cis-DCE on LC-Fe(110).

110 LC cis-DCE

Distance (A)

Fe-Cl
Fe-Cl
C-C
C-H

2.33,2.45,242
2.38,2.39,2.44
1.40

1.10, 1.10

Table S25. Distance between the listed atoms (stayed in molecular form) after AIMD simulation of

cis-DCE on HC-Fe(211).

Cis-DCE HC 211

Distance (A)

C-C
C-H
C-H
C-Cl
C-Cl

1.34
1.09
1.09
1.73
1.73




Table S26. Distance between the listed atoms (stayed in molecular form) after AIMD simulation of
PCE on HC-Fe(211).

PCE HC 211 Distance (A)
C-C 1.35
C-Cl 1.72
C-Cl 1.72
C-Cl 1.72
C-Cl 1.72

Table S27. Distance between the listed atoms (stayed in molecular form) after AIMD simulation of
cis-DCE on HC-Fe(110).

Cis-DCE HC 110 Distance (A)
C-C 1.34
C-H 1.08
C-H 1.09
c-Cl 1.73
c-Cl 1.73

Table S28. Distance between the listed atoms (stayed in molecular form) after AIMD simulation of
PCE on HC-Fe(110).

PCE HC 110 Distance (A)
C-C 1.35
c-Cl 1.72
c-Cl 1.72
c-Cl 1.72
c-Cl 1.72

Table S29. Adsorption energy in eV of water, cis-DCE and PCE on clean, low coverage and high
coverage sulfur Fe(110) and Fe(211).

Adsorbate water Cis-DCE PCE
Fe(110) -0.57 -0.51 -0.74
LC Fe(110) -0.59 -0.42 -0.66
LC Fe(110) -0.03 -0.44 -0.46
HC Fe(110) -0.09 -0.43 -0.62
Fe(211) -0.70 -1.64 -0.65
LC Fe(211) -0.53 -0.44 -0.65
LC Fe(211) -0.08 -0.37 -0.56
HC Fe(211) 0.22 -0.45 -0.65
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Figure S1. Snapshots of remediation process for cis-DCE on the Fe(110) surface

Figure S2. Snapshots of remediation process for PCE on the Fe(110) surface
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Figure S3. Snapshots of remediation process for cis-DCE on the Fe(211) surface

Figure S4. Snapshots of remediation process for PCE on the Fe(211) surface
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Figure S5. Snapshots of remediation process for cis-DCE on the LC-Fe(110) surface
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Figure S6. Snapshots of remediation process for PCE on the LC-Fe(110) surface



shsity madls $aah0 Saned RRais

Figure S7. Snapshots of remediation process for cis-DCE on the LC-Fe(211) surface

Figure S8. Snapshots of remediation process for PCE on the LC-Fe(211) surface
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Figure S9. Molecular water adsorption on the clean, low and high coverage Fe(110) and
Fe(211) surfaces



