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Na, WO, - 2H,0 il Na,SiO, - 9H,0 EIEABHI &, idH XW, (X A P Si; LATRE),
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Table 1 Characterization of the samples

IR,o/cm ! UV,A/ nm

Sample L (P—0.)  »u(S—0,) v.(W—0,) v (W—0,—W) v (W—0.—W) 0,-W 0, . —W *'P NMR 8
PW,, 1 080 982 893 793 194 250 -14.23
PW,, 1 086,1 043 951 902,858 805,731 194 248 -9.84
PW,Sn?  1107,1050 957 875 811 195 252 -11.93
SiW,, 925 981 886 785 192 262
Siw,, 893 91 - 796,742 193 247
SiW, Sn! 889 950 - 805 195 257

R1HEAEFN,P.Si X2 MRFCEDHEFOLIEYFE 195 1255 nm £HARBGEHR | X 2
Keggin Z5HMHREIE, 2 5110R T 0,—»W fl 0, —W 1)) pm—dm T BRAT , IS A N By 450
o, FIER A HEREM, 0, ~WiHEALER, Sn"5IAF,0, »WikH X RETH, ZHHAE
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Fig. 1 Photocatalytic activities of different Fig.2 Photocatalytic activities of SiW,, Sn'
polyoxometalates for the degradation of MO for the degradation of different dyes
¢(MO) =20 mg/L, Dosage of catalyst:! g/L; c(dye) =20 mg/L, Dosage of catalyst:1 g/L;
Power of light; 18 W Power of light 18 W

BT A SCEE T IE MR 8 SiW,, Sn " xR Ykl AR TG B R TR 2, B A, BR H 2R
b, SiW,,Sn" 5T B ALK AL IE R EEE H—E R E R Z F B Eai . SiW,, Sn " Xt ERHE SR AT
ik B R GE R —E AT,

AR SiW, Snt LR, BB T RN AGEIRL N, RFRW BN R  ORE BRI B
B3R i ot S N TE P B R, R AL R RN, R IS Rk, R R N T v S TE A W
BLIE W s SR T X AR 33 ML M R B IR AN E 1. 0 o/L LA b IS MR R K, BD, X R B YR N
20 mg/L B RHFEW 1. 0 g/L BIREAL I E AN 5 JAd v VB M JE X 18 P 0 B W 204 2 - YR BE AR, Y
BRI, X B AR M AR R E 10 mg/L B ,45 min BPATREAR T 2 R BBRE (0L
BYi%) WEma+0HE, BESA, R EEBR, 500 WEERT, RFNLES min, B ERH
R AR R T 34 94. 4% ; T £ 1A P (RSB YA RN ) B 55 min B, B 548 AU REMRELRN 6. 73%
2.2.2 BRBE(EHSL)SLROAMELEE XW, S RUELIMDET ERESMELTEE, WA
BIMEiE B N B R (%) T3 3048 PRt A AR EF ALV Al . B3 Bon TILRE RSN T AL
EHNELREMBEARB N THORMEEN, TR, EHEHSET XW, LFRA M 4E M, B
XW, S, JE R SiW,, Sn" MOAMALTEYEARES KU 7 h, AR AT 3K 93.2% , & EM5h,SiW, Sn" X
B2 A RERCHERIENE EMGREEELZER(E4), KM 2 h, BEERERE 71.3% ; R10 R
Pi—E A5, MR 5 B R, X S AN T SR —EL
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Fig.3 Photocatalytic activities of different polyoxo--
metalates for degradation of MO under the sunlight

c(MO) =20 mg/L, Dosaga of catalyst:1 g/L
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Fig.4 Photocatalytic activities of SiW,,Si! for

degradation of different dyes under the sunlight
Dosage of catalyst:1 g/L, c(dye) =20 mg/L
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Fig.5 UV-Vis /DRS spectra of several polyoxometalates

BR,EHAT 0-W HRIBEKT, BIFBIIFRERE/N, MELTX— &5, AXMRAT L L4BEE
FREEMY UV-Vis/DRS i (B 5) , ML, BT A #RE& D XW,, Sn " (TR i B 55, RS M 3 AT LXK, JL
M& & RERE T, RUGHABBER TIIIFHE A XW,, <XW, Sn" <XW, <XW,Sn" ZREE

AL A AL T8 A BT — B, R WG T B 18 4

x2

FEREMBRE"KE (AD)

HOMO-LUMO [a]#) “ 254" S /R T % 2, ¥ a] Table2 The band gap of the polyoxometalates ( AD)
D—ILa ,iilj%ﬂ:é‘% EF' XW“ Tﬁﬁﬁ}f%’ﬁ‘éﬁﬁk , Sn I ﬂ Polyoxometalate

A RE IR R B/, SR AR RO Rt v Mk
HOMO HEZR L BYH T, 7 4R 6 A i F F 23 o,
5 H,0 MIEMETEK P H O 48, 51L& ML RS,

AD/eV Polyoxometalate ADseV

SiW,, 3.51 PW,, 3.08
Siw,, Sn" 3.33 PW, Snl 2.31
SiW ), 3.09 SiW,,Snl 2.29

B, XW,,Sn" W HE 2 &R A RREL N ML E YR , 3 2 R WOEREAT 51 % B, 3 8 T M AERI AR,
L, TE XW, Sn ' AR T ROLREALSIRE B, 16t 7 A 0] R 31 RO R R -

I hl/ I +
XW,,Sn"—— XW,;,Sn" (e + h")
XW,Sn"(e + h*) + H,O——> OH - + H" + XW,,;Sn" (e)
XW,Sn"(e) + 0,— 0; + XW,,Sn"

(1)
(2)
(3)
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XW,Sn"(e) +2H* + 0;,—> H,0, + XW,,Sn" (4)

XW,Sn"(e) + H,0,— OH -+ OH™ + XW,,Sn°" (5)

XW,,Sn " ZHBE =4 A BT XW, S (e + h* ) TER BB s 8L SR E K XW, Sn" [ H

AR T T RN, £ MM 0, OH - RABREYE, "SR T IR, X Sn" B

R Z & REREE, RN (1) A8 E N AT LR ESME, ol LR AT BXt A A HE £
ERERE, oI WEARGET | R R A,
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Synthesis of Sn"-Substituted Keggin-type
Polyoxometalates and Their Photocatalytic Performance

DENG Ling-Juan, YANG Chun”
( College of Chemistry and Environment Science , Nanjing Normal University , Nanjing 210097 )

Abstract The Sn"-substituted Keggin-type tungstophosphate and tungstosilicate were synthesized. The
samples were characterized by means of IR, UV-Vis spectroscopy and >' P NMR measurement. It is shown that
the synthesized compounds are pure Sn'-substituted polyoxometalates, and no Sn" -substituted species are
included. No Sn’* enters the central position of vacant octahedron in the lacunary structure, thus the symme-
try of the polyoxoanion lies between the saturated and the lacunary structures. Furthermore, the photocatalytic
activities of these polyoxometalates for the degradation of aqueous dye were also investigated. It is demons-
trated that the Sn" -substituted compounds are of high photocatalytic activities. which are higher than those of
often employed PW,, and SiW, compounds. The Sn" -substituted tungstosilicate even showed a high photo-
catalytic activity for methyl orange and methylene blue under the scattered sunlight. The degradation percen-
tages of these dyes are over 90% after a reaction progress for 7 h. Study on photocatalytic mechanism shows
that no high energy for 0—W charge transfer is needed for Sn" -substituted polyoxometalates. The radiation of
lower energy can excite the electrons at HOMO level and ignite the photocatalytic reaction. Therefore Sn' -
substituted polyoxometalates can greatly increase the utilization of light energy.

Keywords polyoxometalate , Keggin structure ,Sn " -substitution , photocatalysis , degradation of dye



