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		(a) (b) Fig. 5.58 Scheme of a photogalvanic cell. The homogeneous photoredox process takes place in the vicinity of the optically transparent anode (a) or cathode (b) The two-electron oxidation of the dye is not very common; other dyes usually undergo one-electron redox reactions. The cathodic reaction (taking place in the non-illuminated cell compartment) regenerates the complementary redox system: Fe 3+ + e"- Fe 2 + (5.10.12) According to the reactions (5.10.9)-(5.10.12), we can classify this cell as a regenerative (AG = 0) photogalvanic cell based on reductive quenching (Fig. 5.58a). Good performance of the iron-thionine cell is conditioned by the generation of *Thi+ (and Leu2+) in close vicinity (below ca. 1 jum) of the anode; this can be achieved by using an optically transparent (e.g. SnO2) anode as a window (Fig. 5.58). The selectivity of the anode and cathode for the desired reactions (5.9.24) and (5.9.25) may be further increased by selecting the proper electrode materials or by chemical modification of the anode. A regenerative photogalvanic cell with oxidative quenching (Fig. 5.58b) is based, for example, on the Fe 3+ -Ru(bpy)| + system. In contrast to the iron-thionine cell, the homogeneous photoredox process takes place near the (optically transparent) cathode. The photoexcited *Ru(bpy)l+ ion reduces Fe3+ and the formed Ru(bpy)3+ and Fe 2+ are converted at the opposite electrodes to the initial state. More complicated photogalvanic cells may employ two light absorbing systems: one in the cathodic process and the other in the anodic process. An
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