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Subtopic 3: Alternative Solar Technologies
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Using micro-fibrous Red Phosphorus to Produce Clean Fuel
(Hydrogen) from Water with High Efficiency

RIEEZUZ Professor Jimmy Yu
,3;?1;. ¥ FJEBPXKEB{EE % Department of Chemistry, CUHK

i@ Email: jimyu@cuhk.edu.hk
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The research team of Prof. Jimmy Yu found a way to create clean fuel by simply exposing water (laced with a
secret ingredient) to sunlight. The key ingredient is red phosphorus. Their research discovered that the
hydrogen yield by a particular type of red phosphorus (micro-fibrous phosphorus) is much higher than that of
other types, and is the highest among elemental photocatalysts at a much lower cost.
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£1 %4578 Problem to be Solved
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micro-fibrous red phosphorus a




The fast-growing demand for energy and the recognition of man-made global climate change underscore the
urgency of developing clean and renewable energy resources to replace fossil fuels. A photocatalyst operates

much as chlorophyll does in a plant, absorbing energy from li
of photocatalysis is simply a form of artificial photosynthesis.

materials that can be used as photocatalysts. But most of them are heavy-metal oxide compounds that are

expensive and complicated to produce. Very rare elements a
chemists have been searching for a single element that can p
abundant in the earth’s crust and can be extracted fairly easi
capacity and creates more energy than other chemical fuels.
by-product, not toxic gas.

ght and causing a chemical reaction. The process
There are hundreds, if not thousands, of

re often used to enhance their efficiency. So
erform the same function. Red phosphorous is
ly. At the same time, hydrogen has a high fuel
The process of conversion leaves only water as a
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Traditional Photocatalysts Micro-fibrous Red Phosphorus _
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Most are heavy-metal oxide Abundant in the earth’s crust and can be extracted
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Expensive and complicated
production process
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Need rare elements to enhance
efficiency
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High fuel capacity and creates more energy than
other chemical fuels
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The process of conversion leaves only water as a
by-product,

not toxic gas
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Hydrogen gas produced is collected by glass
tubing system.
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Experiment designed by the team.

Fibrous phase phosphorus with a Record High Hydrogen Evelution Efficlency
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Mirco-Fibrous Phosphorus/SiO, Smashed-Fibrous Phosphorus
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Diagram showing the production of hydrogen
from water via micro-fibrous phosphorus/SiO,.
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The hydrogen yield by micro-fibrous
phosphorus/SiO2 is much higher than that of other
red phosphorus, and is the highest among
elemental photocatalysts.
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Professor Yu is a leading scientist in the field of photocatalysis. He is selected by Web of
Science as a most cited researcher in both chemistry and materials science in 2016 (Highly
Cited Papers are defined as those that rank in the top 1% by citations for field during the
previous 11 years in Web of Science.). Photocatalytic water treatment and air purification
systems based on Prof. Yu’s inventions have been commercialized. He holds several
patents for his inventions, and was named as the “World‘s Most Influential Scientific
Minds” in 2014 by Thomson Reuters.
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https://sse.erg.cuhk.edu.hk/sse/node/96
http://v.youku.com/v_show/id_XMzM5OTk3NTg3Mg==.html?spm=a2hzp.8244740.0.0
http://goo.gl/JS0zUh
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