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Fig. S1. VCM selectivity in acetylene hydrochlorination over (a) Ru-Foli/AC catalysts 
and (b) Ru-amide/AC catalysts. Reaction conditions: T = 150 °C, GHSV(C2H2) = 360 h−1, 
and VHCl/VC2H2 = 1.15. 
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Fig. S2. N2 adsorption-desorption isotherms of fresh catalysts 

Table S1 The texture properties of fresh catalysts 

Catalysts SBET (m2∙g-1) VP
d (cm3∙g−1) 

AC 1435.6 0.90 

10%Foli/AC 1123.5 0.67 

Ru-10%Foli/AC 1138.6 0.71 

Ru-15%Foli/AC 897.48 0.55 

 

 

 



3 

 

 

Fig. S3. UV-vis absorption spectroscopy of Ru, amide ligands, and Ru-amide ligands 

solution. 

The UV-vis absorption spectroscopy of RuCl3 solution shows a peak at 398 nm which 

corresponds to d-d transition of Run+. As can be seen from Fig. S3(a), formamide shows 

no peak, while an absorption peak at 340 nm appears in the spectrum of Ru-Fo 

solution, which is the blue shift of the Run+ peak. In Fig. S3(b), there is an absorption 

peak at 242 nm in the spectrum of formanilide, which shifts to 239 nm in the spectrum 
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of Ru-Foli solution. Besides, the absorption peak of Run+ in Ru-Foli solution also shifted 

to 343 nm. As for Fig. S3(c), same to Fig. S3(b), the absorption peaks of benzamide 

(from 225 to 223 nm) and Run+ (from 398 to 353 nm) are blue-shifting. Because of the 

complexation between Run+ and amide ligands, the charge transition requires more 

energy so that the absorption peak moves to the short wavelength. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

 

 

Fig. S4. Solutions of different samples. 

RuCl3 and amide ligands were dissolved in ethanol respectively, and Ru-amide 

solutions with the same ruthenium concentration as Ru solution were configured. It 

can be seen from Fig. S4 that the colors of Ru-amide solutions have changed compared 

with Ru solution, and the ligands themselves are colorless, which proves that the 

ligands may interact with ruthenium. 
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Fig. S5. XRD patterns of fresh and spent Ru-based catalysts. 
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Fig. S6. Statistical data of particle size distribution of fresh and spent catalysts: (a) Fresh 

Ru/AC, (b) Spent Ru/AC, (c) Fresh Ru-Fo/AC, (d) Spent Ru-Fo/AC, (e) Fresh Ru-Be/AC, (f) 

Spent Ru-Be/AC, (g) Fresh Ru-Foli/AC, (h) Spent Ru-Foli/AC. (About 100 particles were 

measured for all samples.) 
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Fig. S7. XPS spectra of Ru 3p for fresh and spent Ru-based catalysts. 



9 

 

 

Fig. S8. N2 adsorption-desorption isotherms of fresh and spent catalysts. 
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Fig. S9. TGA and DTG profiles of fresh and spent catalysts of (a) Ru/AC, (b) Ru-Fo/AC, 

(c) Ru-Be/AC and (d) Ru-Foli/AC. 
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Fig. S10. Electrostatic potential statistics on molecular surfaces near atoms of (a) 

benzamide, (b) formanilide, and (c) benzanilide. 
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Fig. S11. Scatter graph of RDG function versus electron density multiplied and 

integration result of domains of (a) Ru-Be, (b) Ru-Foli, and (c) Ru-Beli. 
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Fig. S12. Reaction paths of acetylene hydrochlorination over (a) Ru-Be/AC and (b) Ru-

Foli/AC catalysts. 
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Table S2 Hirschfeld charge of RuCl3 in Ru-Amide complexes 

Ru-Amide complexes Ru binding to O in amide 

ligands (e) 

Ru binding to N in amide 

ligands (e) 

Ru-Be -0.25 -0.23 

Ru-Foli -0.26 -0.24 

Ru-Beli -0.30 -0.27 
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Table S3 Acetylene conversion over different Ru-based catalysts 

Catalysts Ru loading Reaction 

condition 

Acetylene 

conversion 

Ru/AC-NHN1 1 wt% 180°C, 360h-1 93.2% 

Ru1-Co3/SAC2 1 wt% 170°C, 180h-1 95.0% 

Ru/SAC-N7003 1 wt% 170°C, 180h-1 99.5% 

Ru-in-CNT4 1 wt% 170°C, 90h-1 99.1% 

Ru/SAC-C3005 1 wt% 170°C, 180h-1 96.5% 

Ru1K1/SAC6 1 wt% 170°C, 180h-1 93.4% 

Ru1Co3Cu1/SAC7 0.1 wt% 170°C, 90h-1 99.3% 

Ru-10%DMPU/AC8 1 wt% 170°C, 900h-1 87.6% 

1%Ru@15%TPPB/AC9 1 wt% 170°C, 360h-1 99.7% 

Ru-L1/AC10 1 wt% 180°C, 180h-1 96.5% 

Ru-L8/AC10 1 wt% 180°C, 180h-1 99.0% 

IPr–(Ru)/AC11 1 wt% 180°C, 180h-1 99.0% 

Ru-Thi/AC12 1 wt% 170°C, 400h-1 85.1% 

0.5%Ru10%Foli/ACThis work 0.5 wt% 160°C, 600h-1 89.1% 

0.5%Ru10%Beli/ACThis work 0.5 wt% 160°C, 600h-1 92.1% 

0.2%Ru10%Beli/ACThis work 0.2 wt% 160°C, 240h-1 95.1% 
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