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Significance and Relevance  
We successfully developed a material screening method and explored High-Entropy Alloy (HEA) 

catalysts which show higher activity for exhausted gas purification than Pd mono-metal catalyst from 
huge search space. This method is based on high-throughput screening and direct inverse analysis and 
optimizes the elemental species, composition, and synthesis conditions for the catalyst with high 
catalytic activity and durability. By using this method, the search efficiency was increased by 200 times 
compared to conventional methods. 
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Introduction and Motivations 

Automotive catalysts are essential for creating eco-friendly automobiles. Much effort has been 
devoted to enhancing their performance and reducing their costs by selecting metals and support 
materials. Recently, HEA nanoparticles have attracted much attention due to unique properties which 
do not appear in the bulk.1 Therefore, we expected that HEA can dramatically improve the 
performance of automotive catalysts. However, it is challenging to search HEA catalysts by using 
traditional search methods which rely on the researcher’s experience, intuition, and good luck, due to 
an enormous number of combinations and compositions of elemental species, and synthesis 
conditions. In this study, we conducted process informatics to obtain HEA catalysts with high catalytic 
activity for exhaust gas purification catalysts. 
 
Results and Discussion 

The process informatics platform was developed as shown in Figure 1(a). The catalysts were 
synthesized by the automatic flow reactor based on a homemade flow reactor3, and their activities 
were evaluated by a high-throughput screening (HTS) which can perform not only evaluation but also 
durability testing and pre-treatment for reduction.  Results of evaluation were used for direct inverse 
analysis which can directly predict x values by putting target y values into the GMR model to obtain 
some recipes with a high possibility to achieve the target of activity performance.2 Approximately 80 
samples were synthesized and analyzed each week, totaling approximately 1,500 samples evaluated 
over one year. Figure 1(b) shows the performance results of predicted HEA catalysts with fixed 
elemental species and varying synthesis conditions. These results show that their catalytic 
performance varies with different synthesis conditions, suggesting the importance of investigating not 
only materials but also the synthesis conditions. Detailed results of our study and future plans toward 
the product development will be discussed in the presentation.  
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Figure 1 (a) Process informatics platform and (b) results of high-throughput screening of HEA with fixed 
the elemental species and different synthesis conditions. 
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