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Preparation and photocatalytic activity of K,La,Ti3019

YANG Ya-hui , CHEN Qi-yuan, YIN Zhou-lan, LI Jie

(College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: An ion-exchangeable layered perovskite type oxide, K,La,Ti;049, was prepared by polymerized complex
method and sol-gel method and characterized by XRD, DRS and SEM, et al. The influence of preparation method on the
photocatalytic reactivity of K,La,Ti;O0;¢ for hydrogen production was studied while I was used as electron donor. The
optimum condition for water splitting was investigated when K;La,Ti;O,, prepared by sol-gel method was used as
photocatalyst. The results show that, the sol-gel method has superiority compared with the polymerized complex method.
When K,La,Ti;Oy, prepared by sol-gel method is used as photocatalyst for water splitting, the hydrogen production rate
is twice of that prepared by polymerized complex. The preparation condition is kind and it is easy to get single phase
K,La,Ti;04 photocatalyst with sol-gel method. When K,La,Ti;O is used as photocatalyst with I as electron donor, the
optimum water splitting condition is obtained as follows: pH value is 11.5, the amount of loading RuO, on K,La,Ti;0q
photocatalyst is 0.2%—0.3%.
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Fig.1 Device for photocatalytic water splitting: 1—Magnetic
stirrer; 2—Magnetic bar; 3—250 W high-pressure Hg lamp;
4—~Gas-closed inner irradiation cell; 5—Cooling jacket; 6—

Water channel; 7—Gas collector
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Fig.2 TG-DTA curves of K,LaTi;O,, precursor prepared by

polymerized complex method
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Fig.3 XRD patterns of K,La,Ti;O;, precursor prepared by
polymerized complex method and calcined at different

temperatures
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Fig.4 Relationship between hydrogen content and reaction
time of K,La,Ti;0; photocatalyst prepared by polymerized

complex method and calcined at different temperatures
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Table 1 The rate of hydrogen evolution and BET specific
area of K,;La,Ti;O;¢ photocatalyst prepared by polymerized

complex method

BET specific
area/(m* gfl)

Content of hydrogen

Photocatalyst . i
evolution/(umol-L )
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3 2.59 758
(at 900 C)
K2La2T13nOm 242 890
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Fig.5 TG-DTA curves of K,La,Ti;O;, precursor prepared by

sol-gel method
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Fig.6 XRD patterns of K,La,Ti;O;, precursor prepared by

sol-gel method calcined at different temperatures
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Fig.7 Relationship between hydrogen content and reaction

time of K,La,Ti;O;, photocatalyst prepared by sol-gel method
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and calcined at different temperatures
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Table 2 Rate of hydrogen evolution and BET specific area

prepared by sol-gel method

BET specific
area/(m>g ")

Content of hydrogen

Photocatalyst . i
evolution/(umol-L )

KzLazTi3O 10

\ 4.03 1583
(at 900 C)
KaLa,TizO19 2.79 1853
(at 950 C) :
KaLa,TizO1 231 1616

(at 1000 C)
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Fig.8 Diffuse reflection spectra of K,La,Ti;O,, photocatalysts

prepared by sol-gel method and polymerized complex method

and calcined at 950 C
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Fig.9 SEM photographs of K,La,Ti;O¢ photocatalysts
prepared by sol-gel method (a) and polymerized complex
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method (b) and calcined at 950 C
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Fig.10 Influence of pH value on K,La,Ti;O;, photocatalytic

reactivity of K,La,Ti;0, for hydrogen production
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Fig.11 Influence of amount of loaded RuO, on photocatalytic

reactivity of K,La,Ti;0,, for hydrogen production
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