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NN\ 3. Diaphragm (salt bridge)
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Solar light
Solar lig

A. Fujishima, K. Honda, Nature (1972)
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STEP TOWARD A CARBON-FREE FUTURE
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It is nov widely known thar the  fncurring any  cose Although
glase pyramid in the conryard  phococaralysis hos been: widely
of the Lotivee Muteum b Paris developed-and put Inwo praceical
has 2 eanspacent coalag ihar  wse in che areas of anrilouling and
exhibizs  an andfonling effece  annfogging research on arnficinl
upoil expesutd o el lght  phoosvnthesis—he process of
Dr.  EUJISHIMA  Akira. 2 eviracciog  hydogen  dhrough
Tapanese researcher pioneercd che  pliorocacabysis—has  alse  been
discovery of thar phomeulysis  garnesing signifisane sreendon i
reactlan,  which dnvolves the  résenc years 25 a wechnology wich
pringiple of brezking down dirc  the porendial ™ conrriburte @ 2
witholit usitg any energy or  decarhonized soctery.
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Ir was in 1967, while he was
ar 3 geoduswe scheol  pnder
the: supervision of the laee
e HONDA Rertelf, dae
B Fujishima,  alongside  his
supervisor, discovered the
phowocanlysis  reacelon.  This
phenamenot produces hydingen
anl oygen when tiraniom oxide
is exposed to Highe under warern;
it effeer reproducing the redoy
{or oxidation-reduceion) waction
gmilar to thar of phorosynthesis
i planm S0 excired was Do
Fujishima with his discovery—
the lnowledge that exyzen could
be cxmmaced simply  through
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D Pujishimas paper, written
jointly with Dr Hopdie, was
publislicd in the journal Naturee
in 1972, lollowing which the
photocatulysis  reaction became
known as the Hondu-Fujishine:
eflect. Toer since the oil crisis
of t;‘l_:
Lieing able ro exteact hydrogen
through photocatalysts has been
greatly anticipated as & socce of
alternative encegy to replace oil,
atul rescarchers around the world
huawve been working on an efficient
means to cxerct hydrogen via

19705, the proces of

arsificial  photasynthesis  asing
that principle.
With the United Nations

Sustainuble Development Goals
(5DGs)  aiming o reduce
greenhouse  gases, rescarch on
artificial  photasyn thesis  has
heen increasingly guining pace,
though many challenges  seill
remuin. Dr Fujishima sayy, “To
achieve the practical applications
of hiydiogen  production  using
artificial photosynthesis, che high
cfficiency of hydrogen extraction
is, of course, the basic key factor
However, the other key factors are

gfidudians (Lett) coniduesltis se e
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whether we can finda caealyse that
satisfics the remaining  yarious
candittons; this includes whether
the marerials used as camlyses cn
be ::.x-.ii|y abtained, whether o lage
sorfice aren photocatulyse can be
mi |1ufaa.‘t‘nrcd. ;md whether any
hirmiful substances are contained
in the materinl. We arc waiting for
i bredkehroush for those things in
the farire”

Along wich the shift to replace
fossil  Fucks  with  rencwable
:r'\crgii.'-_f.s;udtm: h}'dﬂ:gcﬂ.tmuﬂ:lcr
important mesite to schivving a
decrbonized sociery ix carbon
recyeling, cHeetively using CO»
as a resotiree, Inconsiderution of
that viewpoint, Dr. Fujishima has
prapased the following method;
fimt, extract hydmpen through
clectrolysis  wsing  the
clectricity produced frem highly
elficient solar cells. Next, combine

wator

the  extricred  hydoogen  with
the €O emitted from power
plants and | factories to praduce
methanol, which can be used ox
an energy source, [ this provess is
realized, gases containing curbon,
such ay CO: will ne longer
contriboee e
effece. Rather, those gases will
become “resources” to replace oil
and natural gas.

D Fujishima currently heads
the Photoceslysis International
Rescarch Cenrer ot the Tokye
University of Sciencg, where he
is leading research on furcher
progress of photocamlysic in the
ficlds of the environment and
encrgy. 1 think its imporrant
for science o contribute to the
world? he wys. Baged on his
discovery, u decarhonized socicty,

the gresnhouse

where even CO: in ussd ag a

eesonree, will soon be realized. @

Converting COa2
into a resaurce
toward a
decarbonized
society
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