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Introduction 

We have reported the photochemical properties 
(MO6+ + MO’+) of the alkylammonium molybdates 
in solids and aqueous solutions [l-2] . The exposure 
of colorless solutions to UV light led to the formation 
of the blue species as a final product. We found that 
the solutions exhibited photogalvanic behavior based 
on the photoreduction of MO@ tq MO’+ and that Hz 
formation at the counter electrode for the photo- 
galvanic cell was possible. There have been a few 
studies of molybdenum photogalvanic systems, one 
of the best known examples being Mo4* system based 
on the photo-induced disproportionation to Mo3* 
and MO’+ [3] . This letter describes the photogalvanic 
properties of the aqueous solution containing 
hexakis(isopropylammonium)heptamolybdate as the 
molybdate and the preliminary experiment for Hz 
production. 

Experimental 

Hexakis(isopropylammonium)heptamolybdate tri- 
hydrate [NH3Pr’]6[Mo7024] l 3Hz0 was prepared and 
recrystallized following our procedure [2] and its 
structure (P2/n, 2 = 4) was determined by a single- 
crystal X-ray diffraction. The working electrode was 
a bright platinum circular plate (20 mm* area) placed 
parallel to the light beam. The potential (against SCE) 
of the electrode was measured by a Takeda Riken Co. 
electrometer TR-865 1. Photocurrent measurements 
were performed under potentiostatic conditions with 
a home-made potentiostat. The solution in the 
electrochemical cell contained 13.6 mM [NH,Pr’] 6- 
[M07O24] l 3H& and 1 M NaClO, electrolyte and 
was purged with nitrogen. The pH value for the solu- 
tion was 5.2. A 500-W superhigh pressure mercury 
lamp was used as a light source. The measurement of 
the action spectrum of the photocurrent was done 
with a combination of a monochromator (Nikon 
G-250) and a 500-W xenon lamp and the signals 
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Fig. 1. Tie course of the photopotential vs. SCE upon 365 
nm light illumination. 

obtained were corrected to constant photon flux at 
each wavelength. 

The relaxation phenomena of the photocurrent 
were studied by measuring the change in current 
entering the electrode when chopped white light 
(nonfiltration) was incident on the sample, in order 
to have sufficient light intensities for this kind of 
experiments. The electrical signal was amplified 
by PAR 113 preamplifier and measured on an oscillo- 
scope (Sony-Tektronix 475). With the use of a fast- 
response photodiode placed in front of the sample, 
it was determined that the chopped light reaching 
the sample was a good approximation to the square 
wave, with a rise time less than 10% of the total open 
time. 

Results and Discussion 

Figure 1 shows the typical photopotential res- 
ponses of [NH3Pr1] 6 [Mo,O~] l 3H20 to illumination 
cycles. Upon illumination with 365 nm (3.6 X 
lo-’ E/l s), the photopotential decreases for a few 
minutes and then reaches a photostationary value 
(E,) of ---0.1 V. The signs of the quantity Em = 
l$ - Ed (photostationary potential relative to the 
dark equilibrium potential) are always negative, 
indicating that the main electrochemically active 
species are photoreduced substances. The accumula- 
tion of the blue species (X,, 730 nm, X, 620 nm) 
[2] near the illuminated electrode did not bring 
about a perfect recovery of the original value of 
Ed. When oxygen was admitted into the solution it 
could be seen that E, was restored to the original 
value (0.34 V vs. SCE) with an accompanying 
bleaching due to the oxidation of MO’+ to MO@. For 
solution saturated with oxygen by bubbling it 
through, Erd was about half of that for the nitrogen- 
bubbling and the coloration to blue was little. 





Inorganica Chimica Acta Letters w31 

This represent the C2 category (Hz0 + ?4 Hz t *OH) 
in the classification of methods for photochemical 
water decomposition [5] . 
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