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Abstract

Continuous and sustainable development of science and technology through a bio-
circular-green economy model has been exploited to answer the problems concerning
convenience of life, health, economy, communication, and transportation of people.
Knowledge gained from research is the key factor to improve Thailand competitiveness on
the global stage. Therefore, analysis of research works is important in acquiring a database and
knowledge which can be used to develop and tackle problems of our country correctly.
Catalysis is the backbone of many industrial processes because catalysts could reduce
manufacturing cost and increase productivity by speeding up chemical reactions and lessen
energy consumption. In this research, catalyst research data were gathered and analyzed in-
depth in order to identify the national and international research direction and to look for the
tendency in the development of catalyst manufacturing technology from the laboratory scale
to the commercial plant scale. The data used in the analysis included the numbers of patents,
petty patents and published research on catalysts, as well as Thailand imports and exports

information. We started off by defining the keywords related to catalysis, as shown in the
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fishbone diagram, to be used as a guideline for analyzing the correlation among catalysts in
various databases. Many criteria can be used to categorize the catalysts, for example, catalytic
process, application, catalyst classification, physical appearance, synthetic process, porosity,
active site, and scaling. However, the focus of this research was primarily on catalysts grouped
by the reaction type or catalytic process and the applications because this will provide
valuable information on catalysts that should be emphasized further in future research.

The literature search reveals that the majority of catalyst research in Thailand are
based on the catalysis through redox processes and that catalysts are most applied to the
synthesis and production of chemicals. For the international catalyst research, the catalysis
through electrochemical processes is most commonly studied and the catalysts are applied
mainly to energy and environment applications. The analysis of domestic and international
patents shows that the highest number of patent applications in Thailand regarding to
catalysts fall into energy and energy storage applications, while international patents are
mainly for environmental applications. Most of the international patents on catalysts for which
Thailand has applied are based on redox process, which is corresponding to the number of
funded research projects.

Top 10 imported and exported products of Thailand are the products related to two
industries, namely petroleum and petrochemical industry and automotive industry. The main
relevant catalysts are activated carbon, metal organic frameworks (MOFs)/covalent organic
frameworks (COFs) and porous metal oxides—mainly silica, alumina and zeolite. Petroleum
and petrochemical industries principally use porous metal oxides, whereas the automotive
industry chiefly employ activated carbon. The use of MOF and COF materials has been
increased during the last three years. From data analysis it can be concluded that the catalysts
which have gained attention in Thailand and abroad are in the same direction. In terms of
policies, catalyst research can be transferred and commercialized because Thailand has strong
organizations and agencies as well as the policies which promote further development of
catalysts to the industrial sector. However, in practice, there are still limitations, for example,
our research focuses on gaining and expanding knowledge, lack of coordinators who can
extend the work to the industrial sector, lack of economic and marketing planning to support
industrial production, etc. Ultimately, for catalyst research to be commercially viable and
sustainable, the collaboration between many sciences is required. We propose two forms of
research project expansion into industry, sequence, and consortium. In this research, catalyst
research data were gathered and analyzed in-depth in order to identify the national and
international research direction and to look for the tendency in the development of catalyst
manufacturing technology from the laboratory scale to the commercial plant scale. The data
used in the analysis included the numbers of patents, petty patents and published research
on catalysts, as well as Thailand imports and exports information.
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