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Synthesis of CdS-pillared K;La,Tiz;O4o Catalyst via a Microwave
Assisted Process and Its Photocatalytic Property

Cui, Wenquan Qi, Yueli Hu, Jinshan Liu, Li Liang, Yinghua™
(College of Chemical Engineering, Hebei United University, Tangshan 063009, China)

Abstract CdS-pillared K,La,Ti;O,y photocatalysts were synthesized via ion-exchange reaction, bu-
tylamine pillaring and sulfuration processes under the assistance of the microwave irradiation. The structure
of the photocatalysts was determined by means of powder X-ray diffraction (XRD), scanning electron
microscope (SEM), and ultraviolet-visible diffuse reflection spectra (UV-Vis). The photocatalytic activities
of these composite compounds for hydrogen production were also investigated under UV and visible light
irradiation. The results revealed that the CdS-pillared K,La,Tiz;O;¢ photocatalysts prepared under the
assistance of microwave irradiation possess the similar crystal structures with that prepared via a traditional
waterlogging method. At the same time, microwave irradiation can greatly decrease the preparation time,
resulting in less destruction of the layered structure and improve the absorption for visible light. The photo-
catalytic activities for hydrogen production of the CdS-pillared K;La,Ti;O;y photocatalyst prepared via a
microwave assisted procedure were 221.53 mmol/(g cat.) and 3.23 mmol/(g cat.) under UV light and visible
light irradiation, respectively, after 3 h irradiation. At last, the photocatalysis mechanism was deduced.
Keywords microwave; intercalation; K;La,Ti;O,¢; CdS; photocatalysis
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Figure 1 Photo-catalytic reactor
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Figure 2 X-ray diffraction patterns of K,La,Ti;O,, after acid
exchange
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Figure 3 X-ray diffraction patterns of K,La,Ti;O;, after
C4H N intercalated
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Figure 4 X-ray diffraction patterns of CdS intercalated
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Figure 5 SEM image of K;La,Ti;049
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Figure 6 SEM image of m-CdS-K;La,Ti;O4¢
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Figure 7 SEM image of n-CdS-K;La;Ti;04g
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Figure 8 UV-vis diffuse reflectance spectra of composite semi-
conductors
(a) KoLayTi3010, (b) m-CdS-K,La,Tiz04, (¢) CdS/K,Lay Ti3019(M), (d) CdS
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Figure 9 UV-vis diffuse reflectance spectra of CdS pillared

KZLazTi3010

(a) n-CdS-K,La, Ti3010, (b) nm-CdS-K,La;Ti301, (¢) m-CdS-K,La,Tiz010, (d)
mn-CdS- K,La,Tiz010
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Figure 10 Fluorescence spectra patterns of catalysts
(a) m-CdS-KzLazTigolo, (b) CdS/KzLazTi3OIO(M), (C) KzLazTi3010
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Figure 11 The photocatalytic activities under UV-light radiation
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Figure 12 The photocatalytic activities under visible-light ra-
diation

PE4 2.10 mmol/(g cat.); CdS #HTERAK, 4 0.28 mmol/(g
cat.). HIMAI UL, K,La,Ti;0y0 2 AN CdS A
AFATE P AT W SR 4 v, X R EEAPR T CdS 2 B
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Figure 13 Electron and positive hole transition under UV light
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Figure 14 Electron and positive hole transition under visible
light
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FARLF ] WO ISCR P, L2246 R mT WO R =4
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