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Fig. 1 Infrared spectrum of title compound

& 1AW, 7 600~ 1100 em™ "L T Br
Capped Keggin 45 ¥J [ 4 4> H5 40 3% 4y, HD 48
1059, 1004, 767, 542 cm™ "HIBL T 23 BN T P —
0.0, ATUTHAS) -V —04(04 NiH4) « V—
O, —V (0, NFEAMHE) . V-0,V (0, NIiLMH
) BBk shug, B IS5 TS Br Capped

Keggin 454101 . MORHR I Rl A 25 A BB Fo A R PO W0 A
SH, A O B AR T PV 1403 LERH
AR F .

M P B R B B Cr — 04 AR AE W i
e, XREFNERGRAEWHLER T V—04 K
B KKZ T Cr—04 WISy, Cr—0q4 W13
W V —0, KW BT HE 55, DRI 76 3% 1 L B
AN TEAL R BRI O (BRI T EE S V 04 5 Cr—
04 LRI U)

5 SCHERHRIE ) Br Capped-Keggin 45 #4111 2% 2 1k
HH KoPV 1504 " HT KoPV 1,Mo,04! 7 A, A4
BV —0, —V FV —0, —V $EShIE A7
O3 Sl AR B0 1] #5020 100 1200 em™ ', X 0] AE
FERCh et BUR VG, BB T 7 1) S B 2
JE (2% 2 1857 (0 F rL A 20 2% 22 9T 07 v R B
THHEZ) #K, 2087 1A R IR, sk
ADTHEM RS, AR V —0, —V AV -0, —
V IR R BT A s L TR, BT 2
PRS0 8 S, AR S R Hh i 40 5 2% )
M e HE (AN AT AR 3 o Bk 1 B B i R R
JEBFR— =& B EMHE O ¥k 0, HZ ),
X 4 B T BT A AR 2 S Y L TR S5 A )
KoPV 1404 A1 K7PV 12 M 0,04, H A 54T 148 AL 8 4L
PERE .

KAk 2 G YT H P —0, KIS gL E
SR (2 1060 em™ Y AR, X AN E 4%
AP T P —O0, BB, X5 Keggin
45t F B Capped-Keggin &5t 1#) PO, DU [ 44 4b T
TERIAERI N B, b 2% FREE AR O e 1 s — 5K
MV 0y HE 1 8l W 5 7] 25 849 1 KoPV 1404 Al
K7PV 12M 0,040 WA W] =1 3 20 % 8 T 50~ 70
em™ ', R ATAE R V7 B ort B, B
T BT R B A AR Ak 2 T B T AR T, A AR
AT O, A AR LR 2 A
SRR, V04 B HON R, PR A AN

e P A

2.3 EIMNATIAEE

Keggin it 42 2 AL S HILE 200 A1 260 nm 4bF7
PR BT 047 M(M= Mo, W 2%)
Z BRI B BRIT, 15 o, AN B 40 AR
(5% M), AH 52 9 v AN R H A 5T B s S A
0y, 0. M KITIBERIT, AZHE T 5 /e
W, ERZUEY VR IEE T . MK 3PV 5Cr0y4



+ 814 -« A R AR R

2002 4 8 H

[ Ah—nr WO (& 2) v, P i A P0AE 200
nm A1 260 nm IR PN BRCEAHE) R AT 5~
10 nm WIZLH o 3X X — UL AR A A 1™ 4 v i s
HH Keggin 5500 . & T LIMRBEIALFE, AT
BEAEIRA VO 4 ot BUVA, HR P F
PuEReEA A . TR R E TR R Z
T 4AHF, AR PV 1,05 3B B B T 3
5> FiE, 2R FERBREAME .

0.8

0.6}

< 0.4}

0.27

0

200 250 300 350 400
Wavelength/nm

2 AR AP SR G 1
Fig.2 U V-vis spectrum of title compound
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Table 1 Binding energy of relative

elements(eV)

Compound (U0 Vo Ks, Py, Cry, Mosq

Ki3PV,Cr,04 530.8 517.9 293.0 133.7 577.6

K7PV12Mo0,04 531.0 517.9 293.2 133.6 232.9

Cr,0; 531.5 576.9

Mo0; 531.6 232.6
(NH4) 2M 07044 232.7

V20s 530.5 517.4

KNO3 292.9

K;PO, 133.2

A . Vo, T4 &R LT —HE, 10 O HL 7455 REAH
721k 0.2 eV, KUl 2% 2 B 7 B9 SR s 2 P2 )
e O MV By, [F] It B T XA 2 LA
W& KR BRVE AR, HAEAS[R] B4k 2 36 855 o
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Ji 7 ERI TR R T, XERE N Cr( 1) XV
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ZW BT AR, 7430 T EAEZ R
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P —O %5 {8 58 FE 5 KPPV 12M 0204 71 F B 5 75 AR
55, BEREMD, LLANGIEM BAIH, ey ki AL R
IS, 1 Af A S SE R S I th, DA T SR AL A A 1 e
s R ARG RE Co, BT A
e 5 HAMLY Cr05 FHLL, SiA AT m, XE
DR B R T L TR R RS, TN R T
FITEHAE FSS - 22 G K ST %5 KNO;
T K TR A SR, R EEBD . 3
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Fig.4 TG curves of title compound
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Hydrothermal synthesis and characterization of

novel bi-capped Keggin heteropolychromovanadophosphate

HE Ze qiang', LI Xirhai', ZHANG Ping-min’, GAO Xiao hui’
(1. School of Metallurgical Science and Engineering, Central South University,
Changsha 410083, China;

2. College of Chemistry and Chemical Engineering, Central South U niversity,
Changsha 410083, China)

[ Abstract] The Cr* -substituted vanadophosphate (K 3PV 5Cr;04,°21. 2H,0) was synthesized by hydrothermal synthesis method

for the first time and characterized by elementary analysis, IR and UV-Vis spectra, X-ray diffraction( XRD), X-ray photoelectron

spectroscopy( XPS) and T G analysis. T he results show that the heteropolyanion (PVIZCrZO}l% ) has a novel br capped Keggin struc

ture and there is a great possibility that the two vanadium( V) atoms in the poles of PV 4,03, are substituted by two low valence

chromium ( II) atoms. In addition, the substitution may lead to better catalytic performances of the title compound.

[ Key words] heteropolychromovanadophosphate; brcapped Keggin structure; hydrothermal synthesis; characterization
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