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1. Protonic solid
We have been consuming huge energy for the production of essential chemicals. Minimizing energy 

consumption for the chemical production, eco-friendly production of chemicals,  would essentially decrease 
environmental load such as greenhouse gas. Amorphous carbon with a high density of sulfonic acid groups, 
a protonic solid developed by our group, functions as an insoluble and stable solid sulfuric acid catalyst, 
minimizing energy consumption for the production of industrially important chemicals.

2. Biofuel
Biofuels such as bioethanol and biodiesel is currently in fashion as carbon 

neutral liquid fuels. The production of these fuels, however, is not environmentally 
benign, resulting in huge energy consumption. We are trying to develop 
innovative catalyst minimizing environmental load for the production of biofuels.

3. Solar-cell
Semiconductors synthesized from abundant natural resources with low 

energy consumption would innovate solar-energy conversion by solar-cell.
We have just succeeded in the development of carbon solar-cell readily 
produced by abundant resources.

A protonic solid “sugar 
catalyst”: amorphous carbon 
with a high density of 
sulfonic acid groups
Sugar catalyst function as a 
innovative solid catalyst for the 
production of industrially important 
chemicals and biofuels.
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