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Figure 1 Performance improvement strategy of catalytic perfor-
mances of mercury-free metal catalysts for acetylene hydrochlorination
(color online).
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Figure 2 The one-electron complementary redox cycle of Cu(I)/Cu
(ID) in acetylene hydrochlorination [22] (color online).
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Table 1 Effect of metal-ion doping on catalytic performance of metal-based catalysts

AL HEAL R (°C) %5 (h™) BATHIA () EALE (%) W (%) S 3CHR
Au-La/SAC 150 360 10 90 99.9 [6]
Au—Co/SAC 150 360 36 92 99.9 [7]
Au-Ni/CSs 170 900 46 96.8 99.9 [8]
Au-Cs/AC 180 50 500 99.8 99.9 [9]
Au—Cs-In/AC 180 1480 50 92.8 99.95 [10]
Au Au-Ba/AC 150 360 86 97.2 99.9 [11]
Au—Cu-K/AC 165 40 1600 89 99.7 [12]
Au-Y/AC 180 30 2300 87.8 99.9 [13]
Au-Li/SAC 180 600 48 99.4 99.9 [14]
Au—Cu/AC 160 50 200 99.5 99.5 [15]
Au-Sn/AC 170 720 48 95 99 [16]
Ru-Co/SAC 170 180 48 95 100 [19]
Ru-Co—Cu/SAC 170 180 48 99 100 [20]
Ru Ru-K/AC 180 180 20 71.6 / [21]
Ru-Cuw/AC 180 180 100 96 97 [22]
Cu-Bi/C 170 30 20 90 99 [24]
Cu Cu-Bi-Ba/C 140 90 4 66.4 / [25]
Cu-Cs/AC 200 50 200 92 99 [26]
Pd-K/HY 160 110 6 95 99 [27]
h Li-Pd/C 160 120 3 99.9 95 [28]
Mo MoTiN/AC 180 50 4 89 98.5 [29]
Li-Sn/AC 200 30 8 98.3 98 [30]
s Sn—Bi—Co/AC 170 / 100 90 95 [31]
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Table 2 Effect of ligand modification on catalytic performance of metal-based catalysts

SIE fEALF A (C) 2 (h7) ZATHIE (h) HALER (%) EREME (%) ZE R
Au-GSH/AC 170 360 10 82 99 371
Au-PPh,CVAC 170 360 200 96.3 99.5 [38]
Au-HEDP/AC 180 1200 24 93.8 99 [39]
Au-ATMP/AC 180 1200 24 97.4 99 [39]
Au Au-NMS/AC 180 160 48 98 99.5 [40]
Au-S/SAC 180 1200 50 71.89 99.5 [41]
Au-N4/AC 180 1200 24 97 99 [42]
Au-P1/AC 180 1200 24 95 99 [42]
Au-O1/AC 180 1200 24 95 99 [42]
Ru-L8/AC 180 720 48 100 97.3 [43]
Ru-Foli/AC 150 360 24 93.9 99.5 [44]
Ru-Lac/AC 170 400 28 542 / [45]
Ru Ru-Phe/AC 170 400 28 456 / [45]
Ru-Thi/AC 170 400 28 61.4 / [45]
Ru-IPr/AC 180 180 48 99 99 [46]
Pd (NH,),PdCl,/AC 100 100 10 99.7 99.5 [47]
NMP-Cw/SAC 180 180 12 92.1 99.9 [48]
Cu-HMPA/AC 180 180 100 87.25 93 [50]
c Cu-HEDP/AC 180 90 9 83.4 99 [51]
Cu-TPPO/AC 180 50 327 99.2 99 [51]
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Figure 3 Cu-NMP/AC DFT calculations on the reaction mechanism.
(a) Energy profile of the change from cu’ to Cu”. (b) Optimized
geometries of partial intermediates and transition states. Numbers in
black are distances (A) between atoms [49] (color online).
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Abstract: The development of mercury-free metal catalysts has been a hot topic for sustainable polyvinyl chloride

(PVC) production currently, but the “mercury problems” for acetylene hydrochlorination has been a major concern in

China. In this paper, the research progress of mercury-free metal catalyst modification for acetylene hydrochlorination in

recent years has been reviewed through the promotion of active sties (metal and non-metal doping, ligand and ionic

liquid regulation), the optimization of support (carbon-based and silicon aluminoxy supports) and the improvement of

material preparation methods, and the development trend was discussed.
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