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Photocatalytic Activity of K,La,Ti;O, Doped with Cr
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Abstract: The layered perovskite type oxides, K,;La,Ti;0,, and K,La,Ti;0,, doped with Cr were prepared by sol-
gel method and were characterized by XRD, UV-Vis diffused reflectance spectroscopy (DRS) and XPS. The
photocatalytic activity for water splitting of K,La,Ti;0, and K,La,Ti;0,y doped with Cr was investigated with I~ as
electron donor catalyst under ultraviolet and visible light irradiation, respectively. The electronic structure of
K,La,Ti;0,5 doped with Cr was analyzed by the first principle calculation, which reveals the photo responses in
the visible region and the improvement of the photocatalytic activity for hydrogen production. The optimum
doping concentration of Cr was found to be 0.02:1 (Cr:Ti) when K,La,Ti;0,y was used as photocatalyst with I~ as
electron donor. The hydrogen production rate was 1 500 wmol -L™" +h™" under ultraviolet irradiation and 83.6
pmol - L' -h™ under visible light irradiation, which was 26 and 5 times that of undoped K,La,Ti;0,, photocatalyst,

respectively.
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1: magnetic stirrer; 2: magnetic bar; 3: 250 W high-pressure Hg
lamp or xenon lamp; 4: gas-closed inner irradiation cell; 5: cooling

jacket; 6: water channel; 7: gas collector
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Fig.1 Experimental setup for photocatalytic water splitting
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Fig.2  Supercell model of K;La,Ti;0,y and K,La,Ti;0,y doped with Cr in the present work
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Table 1 Influence of Cr-dopant concentration on the lattice parameter of K,La,Ti;0,, photocatalysts
Cr-dopant concentration (n¢ nr) 0 0.005:1 0.01:1 0.015:1 0.02:1 0.025:1
a, b 0.387 104 0.387 188 0.387 148 0.387 121 0.387 512 0.387 154
Lattice parameter / nm
c 2.978 414 2.977 767 2.978 372 2.978 443 2.978 444 2.979 682
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Fig.3 Influence of Cr-dopant concentration on the XRD
patterns of K,La,Ti;0,, photocatalysts
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Table 2 Dependence of Cr-dopant concentration on the photocatalytic reactivity of

K;La,Ti;0, for hydrogen production

Cr-dopant concentration (n¢'nr) 0 0.005:1 0.01:1 0.015:1 0.02:1 0.025:1
Rate of hydrogen evolution / | UV 57 335.4 564.3 974.8 1 500 1 407
(pmol - L'+ h™) Vis 16.5 36.3 374 53.3 83.6 76.7
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Fig.7 Cir2p-XPS spectra of K,La,Ti;0,y doped with Cr
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Cr2pos | eV 579.00 577.10 575.85
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Ratio / % 70.11 8.75 21.14
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