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Water and sunlight the formula for
sustainable fuel

August 21 2014

Dr. Kastoori Hingorani is shown in her lab at the Research School of Biology at
Australian National University. Credit: Stuart Hay, ANU

An Australian National University (ANU) team has successfully
replicated one of the crucial steps in photosynthesis, opening the way for
biological systems powered by sunlight which could manufacture
hydrogen as a fuel.
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"Water is abundant and so is sunlight. It is an exciting prospect to use
them to create hydrogen, and do it cheaply and safely," said Dr Kastoori
Hingorani, from the ARC Centre of Excellence for Translational
Photosynthesis in the ANU Research School of Biology.

Hydrogen offers potential as a zero-carbon replacement for petroleum
products, and is already used for launching space craft. However, until
this work, the way that plants produce hydrogen by splitting water has
been poorly understood.

The team created a protein which, when exposed to light, displays the
electrical heartbeat that is the key to photosynthesis.

The system uses a naturally-occurring protein and does not need batteries
or expensive metals, meaning it could be affordable in developing
countries, Dr Hingorani said.

Co-researcher Professor Ron Pace said the research opened up new
possibilities for manufacturing hydrogen as a cheap and clean source of

fuel.

"This is the first time we have replicated the primary capture of energy
from sunlight," Professor Pace said.
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Dr. Kastoori Hingorani and Professor Ron Pace are at Australian National
University. Credit: Stuart Hay, ANU

"It's the beginning of a whole suite of possibilities, such as creating a
highly efficient fuel, or to trapping atmospheric carbon."

Professor Pace said large amounts of hydrogen fuel produced by
artificial photosynthesis could transform the economy.

"That carbon-free cycle is essentially indefinitely sustainable. Sunlight is
extraordinarily abundant, water is everywhere — the raw materials we
need to make the fuel. And at the end of the usage cycle it goes back to
water," he said.

The team modified a much-researched and ubiquitous protein, Ferritin,
which is present in almost all living organisms.
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Ferritin's usual role is to store iron, but the team removed the iron and
replaced it with the abundant metal, manganese, to closely resemble the
water splitting site in photosynthesis.

The protein also binds a haem group, which the researchers replaced
with a light-sensitive pigment, Zinc Chlorin.

When they shone light onto the modified ferritin, there was a clear
indication of charge transfer just like in natural photosynthesis.

The possibilities inspired visionary researcher Associate Professor
Warwick Hillier, who led the research group until his death from brain
cancer, earlier this year.

" Associate Professor Hillier imagined modifying E. coli so that it
expresses the gene to create ready-made artificial photosynthetic
proteins. It would be a self-replicating system — all you need to do is
shine light on it," Dr Hingorani said.

More information: Kastoori Hingorani, Ron Pace, Spencer Whitney,
James W. Murray, Paul Smith, Mun Hon Cheah, Tom Wydrzynski,
Warwick Hillier, "Photo-oxidation of tyrosine in a bio-engineered
bacterioferritin 'reaction centre'—A protein model for artificial
photosynthesis," Biochimica et Biophysica Acta (BBA) - Bioenergetics,
Volume 1837, Issue 10, October 2014, Pages 1821-1834, ISSN
0005-2728, dx.doi.org/10.1016/].bbabi0.2014.07.019.

Provided by Australian National University

Citation: Water and sunlight the formula for sustainable fuel (2014, August 21) retrieved 2 May
2024 from https://phys.org/news/2014-08-sunlight-formula-sustainable-fuel.html

4/5


http://dx.doi.org/10.1016/j.bbabio.2014.07.019
https://phys.org/news/2014-08-sunlight-formula-sustainable-fuel.html

PHYS 19X

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.

5/5


http://www.tcpdf.org

