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Direct synthesis of carbamic a01d ester from low-concentration and low-purity of CO,
equivalent to thermal power plant exhaust gas ('AIST, 2Tosoh Corporation) O Hiroki
Koizumi,' Katsuhiko Takeuchi,! Kazuhiro Matsumoto,' Norihisa Fukaya,! Kazuhiko Sato,'
Masahito Uchida,? Seiji Matsumoto,? Satoshi Hamura,? Jun-Chul Choi'

To achieve large scale reduction of CO, emissions, it is required to directly utilize low
concentration of CO; in the thermal power plant exhaust gas for core chemicals synthesis.
Carbamic acid esters are known as intermediate raw materials for isocyanates, one of the core
chemical products, and environmentally friendly synthesis methods using CO, as a raw
material have been widely studied. However, these previously reported synthesis methods
require to use high purity and high pressure CO.. In this study, we designed direct synthesis of
carbamic acid esters from low purity and low concentration of CO; equivalent to exhaust gas
of thermal power plant using two types of CO, capture mechanism combining DBU with amine
and alcohol, respectively. As a result, various carbamic acid esters were obtained in up to 80%
isolated yield from the reaction of Ti(IV) tetraalkoxide, a recyclable agent, with carbamic acid
salt and alkyl carbonate salt, both of which were synthesized by bubbling of simulated exhaust
gas containing 15 vol% CO> into the mixture of DBU, amine, and alcohol.
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