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Figure S1. XPS deconvolution of Pt 4f on Pt/C catalyst reduced at: 250 ºC (A), 300 ºC (B), 350 ºC (C), 
400 ºC (D) and 450 ºC (E). 
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Figure S2. XPS deconvolution of Pd 3d on Pd/C catalyst reduced at: 250 ºC (A), 300 ºC (B), 350 ºC (C), 
400 ºC (D) and 450 ºC (E). 
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Figure S3. XPS deconvolution of Rh 3d on Rh/C catalyst reduced at: 250 ºC (A), 300 ºC (B), 350 ºC (C), 
400 ºC (D) and 450 ºC (E). 
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Figure S4. XPS spectra of O 1s on Pt/C catalyst reduced at different temperatures. 

 

 
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. 

Tr* (ºC) TR* (ºC) XDCM (%) CH4 (%) MCM (%) 

150 

250 4.4 87.1 12.9 

300 6.8 85.6 14.4 

350 7.7 85.9 14.1 

400 8.1 86.5 13.5 

450 8.5 88.2 11.8 

175 

250 8.9 87.6 12.4 

300 9.2 85.8 14.2 

350 9.8 86.5 13.5 

400 12.2 86.7 13.3 

450 15.4 89.0 11.0 

200 

250 10.4 88.1 11.9 

300 14.0 85.0 15.0 

350 16.4 87.0 13.0 

400 19.0 86.9 13.1 

450 19.2 89.5 10.5 

225 

250 20.3 89.2 10.8 

300 23.4 87.6 12.4 

350 25.7 88.7 11.3 

400 29.2 88.6 11.4 

450 32.1 90.2 9.8 

250 

250 35.6 90.5 9.5 

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. 

Tr (ºC) TR (ºC) XDCM (%) CH4 (%) C2H6 (%) C3H8 (%) MCM (%) 

150 

250 11.8 80.6 3.0 0 16.4 

300 12.0 77.0 0 0 23.0 

350 4.8 69.5 0 0 30.5 

400 2.8 65.3 0 0 34.7 

450 2.3 63.8 0 0 36.2 

175 

250 23.8 80.8 5.7 0 13.4 

300 20.6 77.1 4.3 0 18.6 

350 8.5 72.1 2.5 0 25.3 

400 8.0 70.0 0 0 30.0 

450 6.2 68.6 0 0 31.4 

200 

250 43.8 79.3 9.9 0 10.8 

300 32.8 77.2 7.5 0 15.4 

350 19.0 74.6 4.6 0 20.8 

400 13.6 72.7 2.8 0 24.5 

450 10.4 72.3 2.0 0 25.7 

225 

250 64.3 75.0 15.2 0.8 9.0 

300 48.9 74.9 11.9 0.7 12.5 

350 32.5 76.2 7.6 0 16.2 

400 24.4 75.5 5.0 0 19.5 

450 18.5 75.4 3.7 0 20.9 

250 

250 83.6 71.1 20.1 1.2 7.6 

300 68.9 71.5 17.4 1.1 10.0 

350 52.4 75.3 11.8 0.8 12.2 

400 36.2 76.2 7.9 0.2 15.7 

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. 

Tr (ºC) TR (ºC) XDCM (%) CH4 (%) C2H6 (%) C3H8 (%) C4H10 (%) MCM (%) 

150 

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 

350 16.7 77.8 7.2 1.6 0.4 13.3 

400 16.7 76.6 6.9 1.5 0.5 14.4 
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450 17.1 77.2 6.3 1.4 0.4 14.7 

175 

250 33.7 74.2 11.3 3.1 0.8 10.3 

300 29.7 75.6 9.4 2.6 0.7 11.7 

350 33.7 77.1 10.2 2.6 0.7 10.0 

400 31.6 75.9 9.9 2.5 0.7 11.0 

450 33.5 76.1 9.4 2.6 0.8 11.1 

200 

250 62.3 71.5 15.3 4.4 1.1 7.8 

300 57.6 73.3 13.1 3.8 1.0 8.7 

350 60.1 75.0 13.6 3.8 0.9 7.6 

400 57.1 74.0 12.9 3.6 0.9 8.5 

450 59.7 74.4 12.1 3.8 1.1 8.6 

225 

250 90.3 68.1 19.0 5.7 1.4 5.8 

300 85.9 70.3 16.6 5.1 1.3 6.7 

350 87.3 72.6 16.9 4.6 1.0 5.9 

400 84.8 71.7 16.0 4.7 1.1 6.5 

450 86.2 72.5 14.8 4.9 1.3 6.6 

250 

250 99.4 64.8 22.1 6.9 1.7 4.6 

300 98.5 67.5 19.4 6.3 1.6 5.3 

350 98.7 71.0 19.1 5.3 1.1 4.6 

400 97.8 69.1 18.7 5.8 1.4 5.1 

450 98.0 71.1 16.6 5.6 1.5 5.2 
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