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Usmg Waste Plastlc Materlals (Polylactlde), Mo!ecular Sleve, and Orgame Compound to Synthesme B
Heterogenem:s Catalysts aud Apply lt to Synthesnze Cycllc Carbonates from Carhon Dlomde and Epomdes

Pl : Prof. Man-Kit Leung

Department of chemistry, National Taiwan University.
Experience:
National Taiwan University, depattment of _ Professor 1994 ~
chemistry ' '
The Chinese Univessity of Hong Kong, department Lectorer - 1993 ~ 1964
of chemistry N o
Market Needs:
The capture and utilization of carbon dioxide is a critically irnportant issue on a
global ‘scale. Synthesizing cyclic carbonates from carbon dioxide and epoxides not
only has significant economic value but also broad applications, making it an
effective method for carbon dioxide reutilization. Additionally, this approach can be
used o process waste plastic materials. And combining the synthesized solid catalyst
with a molecular plug can improve its catalytic performance. In the industrial sector,
heterogeneous catalytic systems are widely used; therefore, developing efficient
catalysts is of paramount importance. |

Our Technology: :

This invention relates to a solid catalyst in the form of a vitrimer, composed of
recycled plastic materials (polylactic acid) combined with molecular sieves and
organic compounds. The catalyst exhibits excellent catalytic performance under mild
reaction conditions, operating effectively at just 60°C and one atmosphere of pressure.
Additionally, it can be reused more than ten times w1th a conversion rate exceeding
80%. : _ . .

Strength:

The catalyst utilizes recycled plastic materials, is reusable, employs non-toxic
compounds (such as molecular sieves, main group metals), and demonstrates high
conversion rates and high reuse counts. The synthesis process of the catalyst is simple,
and all organic solvents used can be recovered. The solid catalyst can be repeatedly
reused through simple vacuum filtration.

Competing Products:

The industry has traditional methods for making cyclic carbonate chemicals.
Intellectual Properties:

For example, CN105363490A (2016) : using ionic polymer as catalyst for making
cyclic carbonate and CN101318949A (2012) : using MCM-41 and MCM-48 as based
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of solid catalyst for synthesis of cyclic carbonate; At the same time, global related
patents include U.S. Patent US20170088535A1 (2017) : catalyst and methods for
making cyclic carbonate ; and European Patent EP2664641A1 (2013) : making cyclic
carbonate with zeolite-metal salt.
Contact (do not need to fill out):

Center for Industry-Academia Collaboration, NTU

Tel: 02-3366-9945, E-mail: ordiac@ntu.edu.tw
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