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Research Progress in Metal-Organic Framework Materials Used for Catalytic

Reaction of Carbon Dioxide Cycloaddition

Gao Wensen, Xu Tong”, Bai Jie, Li Chunping

(College of Chemical Engineering, Inner Mongolia University of Technology, Hohhot, 010051)

Abstract A large amount of CO, is produced from the burning of fossil fuel, which is responsible for ecological
and environmental problems, such as greenhouse effect. CO, is a renewable source of carbon and can be used to
produce a variety of important chemical materials. Cycloaddition of CO, to epoxide is an important way for its
utilization, and the product (cyclic carbonate) can be widely used in industry. However, CO, is inert and not easily
activated. Therefore, the search for efficient and stable catalyst becomes the key to achieve CO, rapid conversion.
Metal-organic frameworks ( MOFs) with unsaturated metal sites and porosity have been used for many kinds of
reactions. Meanwhile, MOFs with plentiful Lewis acid-base sites, have outstanding catalytic effect on the
cycloaddition reaction of carbon dioxide and epoxide, so they also have excellent performance in the reaction system,
but the reaction conditions are harsh. Activation of epoxides is an important step in the cycloaddition reaction, and
halides have a good effect on the activation of epoxides, but there is a problem of difficult recovery. In addition,
halide anions can cause ferrous metal corrosion, which is an issue for large-scale industrial implementation.
Therefore , many researchers have devoted themselves to finding ways to reduce the use of such additives, improve the
catalytic system, and promote various methods on the modification of MOFs. This review lists the utilization and
modification methods of MOFs in catalytic cycloaddition reaction of carbon dioxide and epoxide, and forecasts the
development prospect of MOFs materials in the field of catalysis.
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Scheme 1 Cycloaddition reaction of CO, and epoxides'*’
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Scheme 2 Reaction mechanism of CO, cycloaddition'®’
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