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Figure S1. XPS deconvolution of Pt 4f on Pt/C catalyst reduced at: 250 °C (A), 300 °C (B), 350 °C (C),

400 °C (D) and 450 °C (E).
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Figure S2. XPS deconvolution of Pd 3d on Pd/C catalyst reduced at: 250 °C (A), 300 °C (B), 350 °C (C),

400 °C (D) and 450 °C (E).
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Figure S3. XPS deconvolution of Rh 3d on Rh/C catalyst reduced at: 250 °C (A), 300 °C (B), 350 °C (C),

400 °C (D) and 450 °C (E).
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Figure S4. XPS spectra of O 1s on Pt/C catalyst reduced at different temperatures.
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Figure S5. XPS spectra of O 1s on Pd/C catalyst reduced at different temperatures.
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Figure S6. XPS spectra of O 1s on Rh/C catalyst reduced at different temperatures.

Table S1. Initial conversions and selectivities to reaction products in the HDC of DCM with Pt/C
catalyst reduced at different temperatures.

T/ (°C) & (°C) Xoeu (%) CHi (%) MCM (%)
250 44 87.1 129
300 6.8 85.6 14.4
150 350 7.7 85.9 14.1
400 8.1 86.5 135
450 8.5 88.2 11.8
250 8.9 87.6 124
300 9.2 85.8 14.2
175 350 9.8 86.5 135
400 122 86.7 133
450 15.4 89.0 11.0
250 104 88.1 119
300 14.0 85.0 15.0
200 350 16.4 87.0 13.0
400 19.0 86.9 13.1
450 19.2 89.5 105
250 20.3 89.2 10.8
300 234 87.6 124
25 350 25.7 88.7 113
400 29.2 88.6 11.4
450 32.1 90.2 9.8
250 35.6 90.5 9.5
250 300 38.5 89.9 10.1

350 40.6 90.4 9.6
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400 45.3 90.7 9.3
450 50.1 91.8 8.2

*Tr: reaction temperature; Tr: reduction temperature

Table S2. Initial conversions and selectivities to reaction products in the HDC of DCM with Pd/C
catalyst reduced at different temperatures.

T: (°C) Tk (°C) Xoew (%) CHi(%) — CaHe(%)  CHs (%) MCM (%)
250 11.8 80.6 3.0 0 16.4
300 12.0 77.0 0 0 23.0
150 350 48 69.5 0 0 30.5
400 2.8 65.3 0 0 347
450 2.3 63.8 0 0 36.2
250 23.8 80.8 5.7 0 134
300 20.6 77.1 43 0 18.6
175 350 8.5 72.1 2.5 0 253
400 8.0 70.0 0 0 30.0
450 6.2 68.6 0 0 314
250 43.8 79.3 9.9 0 108
300 32.8 77.2 7.5 0 154
200 350 19.0 74.6 4.6 0 20.8
400 13.6 72.7 2.8 0 24.5
450 10.4 723 2.0 0 25.7
250 64.3 75.0 15.2 0.8 9.0
300 48.9 74.9 119 0.7 125
5 350 325 76.2 7.6 0 16.2
400 244 755 5.0 0 195
450 185 75.4 3.7 0 209
250 83.6 71.1 20.1 1.2 7.6
300 68.9 715 17.4 11 10.0
250 350 524 753 11.8 0.8 122
400 36.2 76.2 7.9 0.2 157
450 29.1 76.9 6.0 0 17.0

Table S3. Initial conversions and selectivities to reaction products in the HDC of DCM with Rh/C
catalyst reduced at different temperatures.

T: (°C) Tr (°C) Xoow (%) CHa (%) C:He (%)  CsHs (%) CsHio (%) MCM (%)
250 19.6 74.6 7.3 1.7 0.6 15.7
300 18.2 77.0 7.4 1.7 0.1 13.7
150 350 16.7 77.8 7.2 1.6 0.4 133

400 16.7 76.6 6.9 1.5 0.5 14.4
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450 17.1 772 6.3 14 0.4 147
250 33.7 74.2 113 3.1 0.8 103
300 29.7 75.6 9.4 2.6 0.7 117
175 350 33.7 77.1 102 2.6 0.7 10.0
400 316 75.9 9.9 2.5 0.7 11.0
450 33.5 76.1 9.4 2.6 0.8 11.1
250 623 715 153 4.4 11 7.8
300 57.6 733 131 3.8 1.0 8.7
200 350 60.1 75.0 136 3.8 0.9 7.6
400 57.1 74.0 129 3.6 0.9 8.5
450 59.7 74.4 12.1 3.8 11 8.6
250 90.3 68.1 19.0 5.7 14 5.8
300 85.9 703 16.6 5.1 13 6.7
25 350 87.3 72.6 16.9 4.6 1.0 5.9
400 84.8 717 16.0 47 11 6.5
450 86.2 725 14.8 49 13 6.6
250 99.4 64.8 22.1 6.9 17 46
300 98.5 67.5 19.4 6.3 1.6 53
250 350 98.7 71.0 19.1 53 11 4.6
400 97.8 69.1 187 5.8 14 5.1
450 98.0 711 16.6 5.6 15 5.2
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