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A green PVC dream is coming true in China: Heterogeneous non-mercury catalysts and related 
process for acetylene hydrochlorination
Guohua Luo
Tsinghua University, China

Acetylene hydrochlorination to produce VCM (vinyl chloride monomer) is the core reaction for PVC production from coal 
resource, and this process was taking about 80% market share in 2016 in mainland China. On the other hand, traditional 

activated carbon based mercury catalyst are widely used commercially and causes severe environmental pollution and social 
impact day and night. In recent years, R&D on non-Hg catalyst has drawn increasing attention in China from both academic 
and industrial fileds and even policy-makers. In the last half-century, scientists worldwide have proved that many kinds of 
metals can be active for this reaction, and among them gold is widely considered as the most active metal for replacing Hg. 
Smart non-Hg catalyst with both high activity and long lifetime, and related new process with simple design and low operation 
cost, will show the best potential for future industrial application. In the last ten years, we have proved that the reaction stability 
of Au-Cu@carbon catalyst can be dramatically enhanced by the introduction of organic ion ligands. Several ligands were 
selected and trichloroisocyanuric acid (TCCA) was proved to be the best organic ion ligand for preventing Au3+ from reduction 
by acetylene, leading to over 18000 hour’s industrial plant-trial evaluation record, and the VCM productivity reached 4.2 times 
comparing to industrial mercury catalyst. Meanwhile, DFT calculation results also show that the stability of catalyst is strongly 
related to the adsorption energy of reactants on the surface of catalysts. Finally, our previous fluidized beds process using Bi-
Cu@SiO2 catalyst will also be discussed in this talk. The dream for green PVC is coming soon in China. 
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