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Cerium Catalyzed Photodecomposition of Water by Sunlight

The cerium catalyzed photodecomposition of water by sunlight is
shown to be potentially capable of converting more of the energy of sun-
light into chemical energy than the natural photosynthetic process.

The main reactions* are given for the production of hydrogen by the
light absorbed by the cerous ions and for the production of oxygen by the
light absorbed by the ceric ions. Given in detail will be the influence of
perchloric acid upon the absorption of light by the cerium ions.

Suggestions will be made for studies of the luminescence of the
cerium ions and quantum yields.

The main intermediate species for the production of hydrogen appears
to be the hydrogen molecule ion, H , by the light absorbed by the pro-
tonated cerous ion followed by the thermal oxidation of other cerous ions
to produce H and ceric ions as CeOH .

The main intermediate species for the production of oxygen appears
td be H O produced by the light absorbed by the ceric dimer (CeOH )
ions followed by thé thermal reduction of any other ceric ions to produce
O and cerous ions. |

Tables .will be given of the percent of sunlight as a function of wave-
length reaching the surface of the earth as given by Thekaekara and
Drummond (Natural Physical Science Vol. 229 No.l page 4-9 (1971))..
The wavelength range 260-400 nm contains 8.5 % of the energy and the
range 550-680 nm contains 15.5 % of the energy but only 10 % of the
visible light is converted by the natural photosynthetic process into
carbohydrate material under the best conditions.

+4 'o+3
*Ce +%HzOlE>Ce +%02+H+

+3 +4 -
Ce +H,0 ™5 Ce + %4 H.+ OH
(Lawrence J. Heidt)
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