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A Polyoxometalate Compound with 1D Chain Built up of
Lacunary Wells-Dawson Polyoxotungstate and Eu(l)
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(3School of Physics and Mechanical and Electrical Engineering, Xiamen University, Xiamen, Fujian 361005, China)

Abstract: A polyoxometalate compound built on lacunary Wells-Dawson polyoxotungstate and Eu () cation,
[Eus(Hy0)7(0t-HP,W ,06))] - SH,0 (1), has been synthesized by conventional solution method and characterized by

elemental analysis, IR spectroscopy and single crystal X-ray diffraction. Compound 1 shows a bisupporting

polyoxometalate  cluster structure where two {Eu(H,0);},** fragments are supported on the polyoxometalate

[{Eu(H,0)3(c-P,W17)}o]*~. 1 displays a 1D chain structure built up of bisupporting polyoxoanions [{Eu(H,0);},{Eu
(H,0)5(-P,W )}l and  Eu() ions. Photoluminescence measurement reveals that 1 exhibits red fluorescent

emission at room temperature. CSD: 423050.
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Hitachi F-4500 o
, 1.2
, , [Eus(H20),7(0-HP,W 1,0¢)] - SH,0O (1)
Wells-Dawson 1:1 0.38 g (1.037 mmol) EuCl;-6H,0 40 mL
[{Eu(Hy0)3(-PaW106) 1] [Ce(c-P,W1704) , 1.00 g (0.254 mmol) K,,[H,P,W,04]
(Hy0)4),) 4~ 1121122 [Lu (P, W 706),])7"  [M +24H,0, 15 min 4 mol-L™" HCI
(=P, W 1,0g)),]' " (M=Zr and Hf) [Ln(c;-P,W,04))2]"(Ln pH 3.0, 0.20 ¢(1.880 mmol) LiClO,,
=La’* ,Nd*,Eu**,Dy** or Er’)3H [Ybg( 6-0) 95 C 3h o
(3-OH)4(H,0)4] 2 Dawson ,1
ner 1, 68% ( W )o
H,50P, W ;Eus (%):H,0.90;P,1.23;Eu,9.09;
[H,P,W 150.45) ]2 {P,W 1)) Eu() W,62.30; (%):H,0.95;P,1.15;Eu,8.93;W,
, 1 62.37,
,[Eus(H20)17(a-HP,W 17:04)) |- SH,O (1) 1.3 X-
1 N o 0.203 mmx0.179 mmx0.136 mm
1 1
o Bruker Smart Apex ~ CCD
1.1 o Mo Ka(A=0.071073 nm),293 K,
K[HoP,W1,04] - 24H,0 SHELXLTL
[17]
( ) i , (073.077.078)
Bruker Bruker Smart (08,037,040 ,046)
Apex  CCD ; Alpha ,
Centraurt FT/IR , KBr , R
400~4 000 cm™; Perkin- . 1
Elmer 2400 CHN PLASMASPEC (1) 1.
ICP ; Perkin Elmer Pyris CSD 423050,
, , 10 °C+min™';
1
Table 1 Crystal data and structural refinement for compound 1
Formula HaOuPaW oEus e 78.244(1)
Formula weight 5016.43 vV / nm? 4.610 7(5)
T/K 296(2) z 2
Wavelength / nm 0.071 073 D./ (g-em™) 3.605
Crystal system Triclinic o/ mm? 23.248
Space group Pl F(000) 4350
a/ nm 1.429 92(9) Crystal size / mm 0.203x0.179x0.136
b/ nm 1.741 34(11) Goodness-of-fit on F 1.039
¢/ nm 1.982 02(12) Final R indices (I>20(])) R=0.077 9, wR»=0.207 8
al (%) 83.00 R indices (all data) R=0.105 6, wR,=0.233 7
B1(°) 73.017(1)

R=ZNEJ-EN T IF), wR={ 3 [w(F~F2 X [w(F))"
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2.1 [{Eu(H0)3(c-P,Wip)lo] 1 7
) o 1 [{EU(H20)7}Z{EH(H20)3(az-
1 ) {PaW 1o} .
P,Wi)li 1 4
’ 4  Eu(3) , Eu(3) ,
(P2Weo) ¢ ( 3). 1 Eu®
Eu(]]l) {PZWIZ}
[az-P2W17061]10_( {P2W17})o Eu(3) o) ,7 ’
tPaWoo) 1 ,EuO
14— 14— 10— © ’
[P2WuOI™  [PaWi0a ™ [P WOl 0.211~0.252 nm,0-Eu-0 64°~146.4°,
AN 2 pH
" W-0 (0.168~0.241 nm) P-O (0.152~0.155
’ P nm)
[P,Ws0e]”, pH 3.5 [2223] 1 1
2.2 ’
1 Pl ,
1 17
2 P 3 Eu , 1,
2 Eu (1) 2 {P.Wyy
1
[{Eu(H,0)5(0-P,W o) }] 7, 1 Eu(l) ,
[-P,W 11061 )
4 3 ,
1 [az'P 2W17061]10_ ’
o [{Eu (Hzo)g (az—
P,Wi)h] 2 {Eu@)(H0))™

[{Eu(H0)7} o Eu(Hy0)5(0e-PoW i) LI

All of lattice water molecules and H atoms have been omitted for
clarity
B a1 eIk E
Fig. ORTEP drawing of the compound 1 with thermal
ellipsoids at 50% probability
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Fig.2 Polyhedral representation of the bisupporting
[[Eu(Hgﬂ)y}z{Eu[Hz(})]{arPZW i))2I" annion in 1
s
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The color code is the same as in Fig.2
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Fig.3 Polyhedral view of the 1D chain in 1

2.3

1078 cm™
P-0 .
955,896,720,528 cm !

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



8 : Wells-Dawson Eu(l 1599
Dawson v, (W=0),v,(W-0-W) Eu* o I
o 3443 Cm71 (5D0H7F2)/I(5D0*)7F1)
. 1 27~317 C 21, 1,1CDy—"F)ICDy—
8.18%, 7.90% s F)) 2, Eu* o
5 17 1 Eu* o
o ( 5)0 SDO_)7F2 Ell3+
80
o
75 2200 - -
: 2000 *D—F,
70 4 1 800
= B
et a | 600
2 65 =
g o 2 1400
E 60 4 § 3200
g o 10001 ‘D—F,
& 554 E 800
| o
504 60040 —F,
4004 D F, DF,
5 4 L] g T i T T T T Ll 20“ .
4000 3500 3000 2500 2000 1500 1000 500 T T T
Wavenumbers / cm™! 550 600 650 700 750

4 1ea% 1 mashotig
Fig.4 IR spectrum of compound 1

100
98
96
S o4l
5 9
= 90:
88 4
86
84 gy —————————1——
0 100 200 300 400 500 600 700 800
Temperature / 'C
Bl s b5 1 pudh ol ih £
Fig.5 TG curve of compound 2
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Fig.6 Fluorescent emission spectrum of compound 1 in

the solid state at room temperature
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