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Creation of bio-inspired dye mixture for water splitting photocatalysts
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In our previous study, it was found that the photocatalytic activity of GaN:ZnO wa
s improved by modification with porphyrin dyes. In this study, the dye mixing effect on the photocatalytic
water splitting activity was investigated. The mixture of Cr-TPPCI and coronen showed the most positive
effect on the water splitting activity of GaN:ZnO photocatalyst. The mixing effect was attributed to the e
xcitation energy transfer from coronen to Cr-TPPCI, because ﬁhoto-excited charges which can reach to the r
eaction sites of dye-modified GaN:ZnO photocatalyst, was much increased by mixing modification dyes. This
study revealed that the mixing modification dyes has a potential for the improvement of the photocatalytic
activity of inorganic semiconductor photocatalysts.
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Table 1. Dye mixing effect on the water splitting
activity of dye-modified GaN:ZnO photocatalysts.

Dye Formation rate
/mmol h
H, O,
Cr-TPPCI Coronen 428 15.9
Cr-TPPCI Capsanthin 39.4 15.2
Cr-TPPCI Cyanocobal-
amin 38.8 14.2
Cr-TPPCI - 33.4 11.7
Cr-TPPCI Hemin 26.1 7.8
None 19.6 57

Catalyst: Rh,03(0.1 wt%), NiO (0.1 wt%) /Cr-TPPCI(0.25wt%)
+Dye(0.25 wt%) /1rO; (0.1 wt%)-GaN:ZnO, 50 mg;
Light source: 300 W Xe lamp without cut off filter; pH: 11.
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Fig. 1 Molecular structure of modification dyes in this

study.
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Fig. 2 UV-vis spectra of Cr-TPPCI, coronen, and
CrTPPCIl-coronen blend film.
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Fig. 3 Fluorescence spectra of Cr-TPPCI, coronen, and
CrTPPCIl-coronen. Excitation wavelength: 295 nm.

Table 2. Fluorescence lifetime of modification dyes.

Dye 11 /ns 1, /ns
Coronen 2.9 235
(12.0%) (88.0%)
1.5 18.7
Coronen+Cr-TPPCI (46.4%) (53.6%)
Cr-TPPCI - -
X 18.6
Coronen (100%) -
Ex: 295 nm pulse laser, Em: 500 nm. “Pyridine
solution.
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