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iso-DCE single and double dechlorination on Si(100)

[3] Imaginary vibrational frequencies of the transition states along single and
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[1] The Cartesian coordinates and electronic energies (GGA-PWO91) of
adsorption structures for single and double dechlorination of trans-DCE on

Si(100) using p(2%2) unit cell and (4%2) supercell.
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[2] Cartesian coordinates and electronic energies of adsorption structures for
single and double dechlorination of iso-DCE on Si(100)
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8.552700000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
2.212430000
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Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Cl
Cl

1.930660000
5.767650000
5.781830000
1.918670000
1.918790000
5.828590000
5.829920000
0.125300000
0.124630000
3.814050000
3.817490000
0.594320000
0.696820000
2.815280000
3.055980000
1.920450000
5.767180000
1.935760000
5.780470000
0.104550000
3.766340000
0.597100000
2.818710000
1.935390000
5.779550000
1.933960000
5.779430000
0.105450000
3.764060000
1.017510000
3.249090000
3.308520000
3.357490000

4.965860000
1.106020000
4.963350000
3.046520000
6.876210000
3.014420000
6.904850000
2.938670000
6.970050000
3.029930000
6.876440000
1.102630000
4.953040000
1.061320000
4.954170000
8.798640000
8.820170000
10.730540000
10.730320000
10.618320000
10.851110000
8.802840000
8.839950000
12.654760000
12.651870000
14.582390000
14.574750000
14.679650000
14.442570000
12.648890000
12.650600000
6.460840000
3.520130000

2.209990000
2.326340000
2.339950000
3.544820000
3.548090000
3.739480000
3.739480000
5.060480000
5.063980000
5.001580000
5.001990000
6.534380000
6.155560000
5.779520000
6.113530000
2.217010000
2.327500000
3.540350000
3.769640000
5.060100000
5.067240000
6.537800000
5.783610000
2.206340000
2.341910000
3.530000000
3.762720000
5.049580000
5.059070000
5.779260000
6.560620000
8.862230000
8.905850000

intra dimer tetra-o, ( E =-292.206039 eV)

C

T T T T T IT IO

1.919290000
1.910660000
0.980720000
2.836820000
0.000000000
0.000000000
0.000000000
0.000000000
3.847000000

4.879360000
4.637730000
4.530620000
4.526970000
0.000000000
2.280000000
3.847000000
6.127000000
0.000000000

7.520020000
8.834260000
9.397360000
9.403080000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
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3.847000000
3.847000000
3.847000000
0.000000000
0.000000000
3.847000000
3.847000000
0.000000000
0.000000000
3.847000000
3.847000000
0.000000000
0.000000000
3.847000000
3.847000000
0.000000000
0.000000000
3.847000000
3.847000000
1.916660000
1.925200000
5.766260000
5.772310000
1.927420000
1.926160000
5.767720000
5.767770000
0.070370000
0.078470000
3.767870000
3.759140000
0.745930000
0.683370000
3.153500000
3.126120000
1.916160000
5.766210000
1.946310000
5.735910000
0.055600000
3.738830000
0.744760000
3.151900000
1.926730000

2.280000000
3.847000000
6.127000000
7.701000000
9.981000000
7.701000000
9.981000000
11.548000000
13.828000000
11.548000000
13.828000000
1.140000000
4.987000000
1.140000000
4.987000000
8.820000000

12.667000000

8.820000000

12.667000000

1.117100000
4.971780000
1.111930000
4.972150000
3.014870000
6.919930000
3.028630000
6.899130000
2.974590000
6.945990000
2.981330000
6.938390000
1.088680000
4.953000000
1.054630000
4.952020000
8.818750000
8.818590000
10.724810000
10.744430000
10.686540000
10.830440000
8.834200000
8.868580000
12.659420000

0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
2.206100000
2.247520000
2.325740000
2.334690000
3.555950000
3.561650000
3.732530000
3.750900000
5.026870000
5.043520000
5.026050000
5.040720000
6.237950000
6.100790000
6.232560000
6.096380000
2.208290000
2.333150000
3.553990000
3.753470000
5.022620000
5.063510000
6.257070000
6.243990000
2.225820000
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Si
Si
Si
Si
Si
Si
Si
Cl
Cl

end-bridge (1)

I T T TITIIIITIIIIIIIITITITOO

@

Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si

5.772950000
1.945850000
5.734920000
0.054640000
3.738300000
1.060560000
3.279950000
3.890220000
3.891120000

8.114040000
7.745900000
6.656440000
7.989750000
7.694000000
7.694000000
7.694000000
7.694000000
11.541000000
11.541000000
11.541000000
11.541000000
0.000000000
0.000000000
0.000000000
0.000000000
3.847000000
3.847000000
3.847000000
3.847000000
7.694000000
7.694000000

11.541000000
11.541000000

0.000000000
0.000000000
3.847000000
3.847000000
9.624380000
9.614010000

13.478090000
13.459520000

12.657850000
14.595950000
14.572150000
14.618880000
14.480240000
12.653630000
12.657760000

8.844530000

1.064610000

3.792150000
2.290440000
2.218870000
1.818990000
0.000000000
2.280000000
3.847000000
6.127000000
0.000000000
2.280000000
3.847000000
6.127000000
0.000000000
2.280000000
3.847000000
6.127000000
0.000000000
2.280000000
3.847000000
6.127000000
1.140000000
4.987000000
1.140000000
4.987000000
1.140000000
4.987000000
1.140000000
4.987000000
1.050340000
5.004450000
1.115800000
4.969410000

2.326410000
3.548530000
3.747660000
5.015940000
5.057440000
5.767340000
6.528330000
8.202670000
8.193980000

( E =-289.773030 eV )

7.866490000
7.791050000
7.653580000
8.753030000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
2.228710000
2.206740000
2.331910000
2.332070000



Supplementary Material (ESI) for PCCP
This journal is © the Owner Societies 2011

Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Cl
Cl

9.680260000
9.551250000
13.489630000
13.461880000
7.791120000
7.726050000
11.475080000
11.468090000
8.522750000
8.346540000
10.948300000
10.702040000
1.932040000
1.915000000
5.763470000
5.759830000
1.924390000
1.914950000
5.711050000
5.777540000
0.097460000
0.089940000
3.756270000
3.737720000
0.998630000
0.622140000
3.234750000
2.853960000
6.833430000
9.701670000

inter dimer tetra-c,

C

I T T T T T T I I IO

8.248450000
8.200680000
8.187730000
8.176450000
7.694000000
7.694000000
7.694000000
7.694000000
11.541000000
11.541000000
11.541000000
11.541000000

3.040250000
6.842840000
3.038550000
6.885910000
2.982690000
6.942320000
2.890130000
7.013740000
1.340090000
4.761530000
1.159750000
4.929490000
1.121810000
4.966270000
1.090020000
4.993510000
3.041440000
6.889300000
3.023800000
6.901530000
3.143550000
6.765900000
2.909030000
6.994270000
1.105720000
4.952940000
1.102650000
4.949590000
4.665310000
3.954440000

2.984620000
2.955920000
2.020390000
3.870770000
0.000000000
2.280000000
3.847000000
6.127000000
0.000000000
2.280000000
3.847000000
6.127000000

3.421210000
3.682280000
3.736290000
3.763700000
4.737800000
5.268120000
4.984060000
5.098540000
6.266010000
6.139930000
6.544500000
5.771790000
2.204700000
2.205080000
2.314030000
2.338600000
3.535150000
3.529770000
3.668310000
3.812120000
5.051940000
5.054660000
5.049690000
5.045930000
5.777680000
6.540810000
6.546860000
5.767650000
8.830840000
8.761020000

(E =-291.667115 eV)

7.542600000
8.879600000
9.443010000
9.474380000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
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Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si

0.000000000
0.000000000
0.000000000
0.000000000
3.847000000
3.847000000
3.847000000
3.847000000
7.694000000
7.694000000
11.541000000
11.541000000
0.000000000
0.000000000
3.847000000
3.847000000
9.618800000
9.619110000
13.473450000
13.468830000
9.708500000
9.502400000
13.561860000
13.502140000
7.776460000
7.701880000
11.540770000
11.480870000
8.362920000
8.397840000
10.692870000
10.792410000
1.929610000
1.916290000
5.768160000
5.760300000
1.959170000
1.940030000
5.666540000
5.766850000
0.131100000
0.111280000
3.742770000
3.714920000

0.000000000
2.280000000
3.847000000
6.127000000
0.000000000
2.280000000
3.847000000
6.127000000
1.140000000
4.987000000
1.140000000
4.987000000
1.140000000
4.987000000
1.140000000
4.987000000
1.054110000
5.042600000
1.105310000
4.965070000
3.044010000
6.907270000
3.036530000
6.868460000
3.031660000
6.856790000
3.043080000
6.803430000
1.472200000
4.526750000
1.123820000
4.854130000
1.117720000
4.959560000
1.075090000
5.004090000
3.045190000
6.872450000
3.031300000
6.884640000
3.134870000
6.748020000
2.971590000
6.924970000

0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
0.930000000
2.217940000
2.222860000
2.324880000
2.312020000
3.387050000
3.724990000
3.703240000
3.747860000
4.622580000
5.401830000
4.911280000
5.039590000
6.263730000
6.295550000
5.878730000
6.216890000
2.225880000
2.207150000
2.327010000
2.336770000
3.541920000
3.535470000
3.644620000
3.858390000
5.053410000
5.058380000
5.058700000
5.058130000
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Si
Si
Si
Si
Cl
Cl

1.024430000
0.689930000
3.245870000
3.122660000
4.009120000
11.560280000

inter dimer tetra-o,

T T T T T T T I ITIOO

Cl
Cl

3.307830000
3.376850000
3.399810000
3.403030000
0.000000000
0.000000000
0.000000000
0.000000000
3.847000000
3.847000000
3.847000000
3.847000000
0.000000000
0.000000000
3.847000000
3.847000000
1.921340000
1.921160000
5.770730000
5.769900000
1.779140000
2.035770000
5.776880000
5.744670000
0.019920000
0.126320000
3.692790000
3.807310000
0.713080000
0.717500000
3.109100000
3.112890000

-0.049770000
-0.046140000

1.091690000
4.938880000
1.100320000
4.944910000
4.933240000
4.851880000

5.741230000
6.487590000
6.453860000
6.216720000
8.128660000
8.163890000

( E=-162.721577 eV )

3.011110000
2.997760000
2.066000000
3.917230000
0.000000000
2.280000000
3.847000000
6.127000000
0.000000000
2.280000000
3.847000000
6.127000000
1.140000000
4.987000000
1.140000000
4.987000000
1.048770000
5.030050000
1.069570000
5.013790000
3.037180000
6.881550000
3.037610000
6.883220000
3.026010000
6.869310000
3.026380000
6.872380000
1.145150000
4.895870000
1.490160000
4.546420000
4.890550000
1.130460000

7.517700000
8.853460000
9.421940000
9.441050000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.000000000
0.930000000
0.930000000
0.930000000
0.930000000
2.214300000
2.214470000
2.318880000
2.320090000
3.374950000
3.688750000
3.603220000
3.854760000
4.953500000
5.038940000
4.615840000
5.394420000
6.194380000
6.200480000
6.264380000
6.275790000
8.144930000
8.141750000
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[3] Imaginary vibrational frequencies of the transition states along single and
double dechlorination processes of trans and iso-DCE dissociation on Si(100) are
shown in Figure S1 and S2

TSY (v=92icm™) TS* (v=233icm™)

TS  (v=20licm™) TS (v=187icm™)

Figure S1 The vibrational mode of imaginary frequency in each transition state along the reaction
pathways of trans-DCE dechlorination on Si(100) plotted in Figure 2.
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7
> N N 4
7 \ g

TS!' (v=214icm™)

) 9 b
=276icm™)  TS,% (v=303icm™)

TS)? (v= 229 cm™) TS, (v=154i cm™)
Figure S2 The vibrational mode of imaginary frequency in each transition state along the reaction
pathways I, Il and I’ of iso-DCE dechlorination on Si(100) plotted in Figures 4 and 5.



