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Preparation of CdS-K,La,Tis,Pb,O,9 and Its Photocatalytic Property
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Abstract: K,La,Ti;.,Pb,O,, powder was synthesized via a stearic acid method. CdS-intercalated K,La,Ti;..Pb,O;,
composite photocatalysts were synthesized via ion-exchange reaction, butylamine pillaring and sulfuration proc-
esses under the assistance of the microwave irradiation (designated as CdS-K,La,Ti; Pb,O,y). The photocatalysts
were determined by X-ray diffraction (XRD), scanning electron microscope (SEM), X-ray energy dispersive spec-
troscope (EDS), ultraviolet-visible diffuse reflection spectra (UV-Vis), X-ray photoelectron spectroscopy (XPS),
and photoluminescence measurement (PL). The photocatalytic activities of CdS-K,La,Ti;..Pb,O¢ for hydrogen
production were also investigated under UV and visible light irradiation. The results reveal that the Pb ions doping
and CdS-intercalated K,La,Ti;.,Pb,O;¢ photocatalysts can widen the range of absorb visible light and greatly en-
hances the photocatalytic activity. The photocatalytic activities for hydrogen production of the CdS-intercalated
K,La,Ti; .Pb,Oy prepared via a microwave assisted procedure are 230.15 and 3.35 mmol/(g cat) under UV light and
visible light irradiation, respectively, after 3 h irradiation. The mechanism photocatalysis is deduced as well.
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Fig. 1 XRD patterns of K,La,Ti; Pb,O,y with different Pb
ions dopants
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Fig.2 Photocatalytic activities of K,La,Ti3.,Pb, O} with different Pb dopants under UV light (a) and visible-light radiation (b)
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Fig. 3 XRD patterns of K,La,Tiz;O,, series catalysts
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Flg 4 SEM images of KzLazTi3010(a), KzLazTi2'975Pb0‘025010 (b) and CdS-KzLazTi2'975Pb0'025O10 (C)
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Fig. 5 UV-Vis diffuse reflectance spectra of K,La,Ti;O,
K;La,Ti;.975Pbg.025010 and CdS- K;La;Ti;.975Pbg.025010

7 J2 TR BRSVE F T sE o 2, AR T e ffh 2%
P, XM E R A AL AIAE T WL N A et
HIEPER J R, CdS-K,La,Tiz 975Pbo.asO10 B G WY,
AR B 2R CdS B Ph &1 4B AL [FAE
R, oaE T RORHR IR OBCR I, B T AR R T
TG g i e,
26 fEXFISFRARIESR

K] 6 4w il T R ORI KR 210 nm FDGAE R
ok WK X CdS-K,La,Tiz059 « KyLa,TizOg -
KoLayTis 975Pbg 025010 F CdS-KoLay Tis 975Pbg 025010 FF:
i BEAT 73 1R NOGIE A O B w6 Pros,
KsLa,Ti300 £ 470 nm A& H a8 3 %6 1) KOS =,
FE KT KyLayTis0n0 AL K 517, A th
K,La,Tis0 #80A, BB NS % Bl 5 2
LA TR kA CdS AP NN, & A A
ff) CdS-K,La;Ti;059 Fl KyLa,Tip975Pbg 025010 ) PL
JERRE K TR, XA 1 TB 2 TiY e 1
B Pb A HUAR, TEESERT AL S A T A fy rh
BT IR FL AT, S R R IR AT 1) % S R e A T, A
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Fig. 6 Fluorescence spectra of K,La,Ti30,¢ series catalysts
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Fig. 8 Photocatalytic activities of different samples under UV light (a) and visible-light radiation (b)
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KoLy Tis 975Pbg 025010 A CdS-K,La,TizOg FF i 7™ &
T PEAR T CdS-KaLa,Tis 975Pbg 025010 HEAL T, 43731
24 3.20 mmol/(g cat) /2 1.13 mmol/(g cat). CdS Hik2Z
FeBR T R T R SRR AR IR A, AL
W JERE TIPS, FTLL CdS e Efbig ek, A
0.28 mmol/(gcat). HULA WL, B8 FHB 40
K,La,Ti;0 JZHIIEAN CdS ME ARG LA
B A3 &, X FEEIHBT Pb B it AR R
(1) Af A 2 AP ARES 70 1) T B 2B e B, 5%
KoLay TisOy HEAT I 45 G RE, At o A2 1 iy il e v
DL R 6 AR W R 3 0, A6 AR e 1 (1) 77 i 4
Koy TMIHE)JZ AR R CdS 17 47 Bo6E AT e 4 v
N Ya L F A, CdS St ST BRI E W
O IE ) KoLy Tis040 1247 (CB) b, A 24l 1
A A, TR . Rk
ARG AT WO g PR R, RIR AL 2
A WG R, CdS-KaLagTiz075Pbo.0asOr0 FE ity H T4 2
TAE S B R P R g v A L, AR CdS
SRECTE MRS ZAR A 8], AEGK CdS gk
RN 5 JZRA e A ) 3L FAE R, ST R
e Pk
2.9 CdS #fiZ K.La,Ti;01 8 & AL TEMER
R T

CdS 1 KyLayTiz 0y 3417 Ui A B AT & AL 73
filR K I 25 A1 (>1.23 eV). CdS A K,La;Tiz0y 347 1 HL
W LA LU AR HE SR (E0=0 V, pH=0) 5 11, T 417 HL
fr BB AR A (B = +1.23 'V, pH=0)#iE, FTLL
CATAT AR Bk P A e A T A O B cds
N KoLa,yTi3040 #B8-H A 7 fid /K 1 g

K,La,Tis0q0 I A 5 47 Bl =3.50 eV, J& T 54k
i AR, BB AN G R N A Bk, xR
SeBA MNP SEEE ], B 7B A DU KA
AR 6 N L, i AL AT DG A TS 1. X
TR B Tit 8 A RN A8 i
HAR, Ao 00 R R B 1) i A R TR R A e, A i B
Fa T Bk B SROG AR HL T, BEAS G AR FE - A R
TR GO0, AF A L R ey 2l By
A RAARA, AR WG B RS, i
K, La,Tiz00 BEW M N AT WL, SR & T 544
REAZ AL KoLayTisOq0 M N 0] WO, WG KA. Pt

DUIE 545 224 Rl o KRR S TR 8 i e 70 () D' R i i
73, wRAGGH RN, $E A A AR ).

HERGHSZEEMHARN, w2522
SS00VEF D), BB TT, KA AR A 1 S A4S N 2
HA ARG 1 KoLayTis  Pb,Oyo Y, (HIEARH AR
SERIARFFANAS . PR AS ) ot 92 m AR A )
APFAET, BB ANE R 2 AL EAET, P
TR LI 3 RN o e 22 7, R b BRI Y6 A=
HLF- 5 28 M S G, AR OR B v i A R0 A A
SEPL AT WL DX A e, bR T AR e AT
JEIX (138 Y L

CdS 1 KyLa,Tiz. Pb,Oyo #B 1T LA 2 A1 S m L
JEWOR P AR LA O, RS T IO R
T, K,La,Ti3019 E%ﬁ%%?ﬁﬂ”ﬁﬁﬁ?&ﬂu%ﬁ&
A AR BT, AR LT () I A (VB) BRAE 2 3
H#H(CB).L, 74 H VB LB F=/X(h"). fiT CdS 5
KoLayTis Pb,Oyo 25 [ I 5 %5 45 5 B A R T AR 7
(13, KoLayTi; Pb,Oyo ) CB Lk CdS HL#ATE IF,
CdS i) e 2x it — 1] KoLa,TisPbyO1o Y CB [ #KiT;
[F#E H T KyLa,Tis PbOo ) VB Lt CdS HL#AH 471,
K,La,TisPbOyo K] h' 7] CdS [¥) VB iT#. XHEHEAE
B REA CdS WS B, S g T
K,La,TisPb,Oyo HIMY I, FROAERE T4+
ROy, W THAE R TS R ESHLE,
AR S T, 32 5 A& OB AL
A, TGk RS CdS i KyLa,Tis Pb,Oy, )2
B2 18], A6 AR T RS O 20 B, CdS i 2
K>La,TisPbOg E A GMALFNGEN Y 7] WG, SZI
K,LayTiz0q0 75 T WG R 6 fhe A 75 12

MO OB R REH K T A T B RMW
KyLa,Tis 975Pbo 025010 B A ME I, I 80 Ak ™~
ST R 15 2% 50 0.025 1, Pb457% KoLa, TizO49
HE A TR L AT A5 R TR TG A A T M T e O A B vk
i) CdS il 4 T CdS-KsLayTis075Pbg.025O10.
ik XRD. SEM. XPS “5RAET7 070117 4 1) it
T 25 K B 0] o' (R W Wi AR, AR SR AN TR il
W PEN 230.15 mmol/(g cat), £ B LA LG R A
3.35 mmol/(g cat).
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