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UNIST research team has developed a cost-effective and scalable technique for
synthesizing SiNSs, using natural clay and salt. From left are Prof. Jae Sung Lee,
Prof. Soojin Park, Doctoral researcher Jaegeon Ryu of UNIST, and Researcher
Youn Jeong Jang of POSTECH. Credit: UNIST

Owing to their unbeatable electro-optical properties and compatibility
with existing silicon technology, silicon nanosheets (SiNSs) are one of
most exciting recent discoveries. They have been the most promising
candidate for use in various applications, such as in the process of
manufacturing semiconductors and producing hydrogen.

A joint research team, led by Prof. Jae Sung Lee and Prof. Soojin Park
of Energy and Chemical Engineering at UNIST, South Korea has
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developed a cost-effective and scalable technique for synthesizing
SiNSs, using natural clay and salt. Through this research, UNIST has
taken a major step towards mass production of this ground-breaking
material with relatively low cost.

In their study, published in the current edition of NPG Asia Materials,
the research team reported an all-in-one strategy for the synthesis of high-
purity SiNSs through the high-temperature molten salt (for example,
NaCl)-induced exfoliation and simultaneous chemical reduction of
natural clays.

According to the team, these newly synthesized Si nanosheets are key
components in the production of ever smaller electronic devices due to
their ultrathin (thickness of ~5nm) body. Prof. Park states, "As the
electrical and electronic devices are getting smaller and smaller, there is
a great demand for manufacturing their individual componants to be
nanoscale." He continues, "Our new technique uses inexpensive natural
clays and salt for preparing high-quality nanosheets, thereby cutting
down production costs greatly."

"Through the simultaneous molten-salt-induced exfoliation and chemical
reduction of natural clay, both the salt and clay start to melt at a reaction
temperature, ranging from 550°C to 700°C. The molten salt is, then,
dissolved in the clay layers and disintegrated into individual nanosheets,"
said Mr. Jaegeon Ryu, a doctoral researcher in Prof. Soojin Park's lab
and the first author of the study. He continues, "Using the
metallothermic reduction, metallic oxides inside clays can be exchanged
with silicon."

The team reports that these nanosheets have a high surface area and
contain mesoporous structures derived from the oxygen vacancies in the 
clay. They add, "These advantages make the nanosheets a highly suitable
photocatalyst with an exceptionally high activity for the generation of
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hydrogen from a water-methanol mixture."

Provided by Ulsan National Institute of Science and Technology

Citation: Cost-effective production of hydrogen from natural resources (2016, April 5) retrieved
25 April 2024 from
https://phys.org/news/2016-04-cost-effective-production-hydrogen-natural-resources.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/news/2016-04-cost-effective-production-hydrogen-natural-resources.html
http://www.tcpdf.org

