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Activity Report -Science Dialogue Program- 

- Fellow’s name : David Weston Burke ID No. P22034  

- Name and title of the accompanying person 
Ryohei Yoshida

- Participating school : Fukui Prefectural Wakasa High School

- Date : 13/06/2023 Date/Month/Year: / /  

- Lecture title :
Design and Applications of Nanoporous Materials 

- Lecture format :
Onsite  Online (Please choose one.)   

Lecture time    90  min , Q&A time    20  min 
Lecture style ex.: used projector, conducted experiments

 

PowerPoint presentation, followed by hands-on experiments for the high school students

- Lecture summary : Please summarize your lecture within 200-500 words.

The Furukawa Group’s research is broadly focused on designing and synthesizing nanoporous 
materials for a variety of applications, including molecular separations, gas storage, catalysis, 
drug delivery, and sensing. To communicate these possibilities to the high school students, I first 
defined the term ”nanoporous material,” as ”a molecule or collection of molecules (material) 
containing molecule-sized (nanoscale) empty space (pores) within its structure” and described 
why we are interested in building porous materials (possibilities include selective molecular 
recognition, transport, and separation). I then described the design principles for assembling 
porous materials. Most importantly, the geometry of the molecular building blocks should be 
carefully selected such that their condensation can afford a geometrically-defined pore. 
Furthermore, the molecular building blocks should be rigid rather than flexible, as flexible 
monomers will create materials more susceptible to pore collapse. I also described the three types 
of bonds that can be used to construct porous materials (covalent bonds, coordination bonds, and 
intermolecular forces), and what the differences are between them. Finally, I described four 
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examples of how porous materials have been designed to solve real-world problems in molecular 
separations, pollutant remediation, catalysis, and hydrogen gas storage. At the end of each 
section of the presentation, Ryohei gave a brief summary in Japanese to help the students to 
follow along. Once the PowerPoint presentation was finished, we opened the floor for questions, 
which lasted for ~20 minutes. At the end of the Q&A time, we had the students perform two 
experiments. The first involved growing a single crystal of sodium chloride, as crystallizing small 
molecules is one method to assemble a porous material through intermolecular forces. After this, 
experiment was completed, we gave each student a pack of nanoporous silica gel beads and 
asked them to immerse the beads into water. Though the beads appear solid and transparent to 
the naked eye, they contain 2-3 nanometer pores filled with air. When water enters the pores, the 
trapped air is displaced, such that the beads begin to bubble vigorously. This activity is therefore 
an excellent way for the students to visuallize nanoscale porosity. Once the experiments were 
completed, we gave the students one more chance to ask questions, then concluded the lecture. 
 
 
  Other noteworthy information :  
 
Overall, the lecture went went very smoothly, so I don t have any other noteworthy information to 
share. 
 
 
- Impressions and comments from the accompanying person 
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