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Iontronics Based on 2D Nanomaterials
Di Wei
Beijing Institute of Nanoenergy and Nanosystems, CAS
weidi@binn.cas.cn

Higher energy prices due to fossil fuels have contributed to painfully high inflation, and the
pollution issues from recycling of lithium ion batteries brought additional trouble for sustainable
society. Generating energy from water, especially from osmotic power is a green method.
However, making salinity gradient energy practical is a great challenge. Despite recent progresses,
the practicality of osmotic energy harvesting for portable electronics is still in question, due to the
low power output and lack of portability. Here, optimizing the alkali metal ion transport within 2D
nanofluidic channels through experiments and simulations, together with the tailored interfacial
redox reactions, we could store the osmotic energy in a piece of paper with decent energy and
power densities. Our results open a scenario to make osmotic energy economically viable and

provide a platform to develop new generation of renewable, ultrathin and safe iontronic energy

solutions.
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In view of the urgent need for innovation and upgrading of the new generation of information
technology industry, it is urgent to carry out basic research on the design and system integration
application of new sensing and computing chips in the field of intelligent perception, with the
development of highly integrated, high-performance and low-power sensing and computing chips
and systems as the research goal. In view of the problems that need to be solved urgently in the
field of intelligent sensing, such as complex chip preparation process, high power consumption,
poor integration and performance, and low intelligence level, the author focuses on three aspects:
sensing chip design and process optimization, establishment of memory chip design system, and
design and integration of memory chip system. A series of innovative achievements have been

made in chip design, advanced processes and system integration, which will be presented in this

report.
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