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Application of 183W NMR Techniquein the

Study of Polyoxometalates
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(Department of Chemistry, Yantai Normal College, Yantai 264025 “*Faculty of Chemistry, Northeast Normal University, Changchun 130024)

Abstract The W nuclear magnetic resonance technique has played an important role in the
investigation of polyoxometalates. The compounds with different structure and different composition exhibit
very different NMR spectrum. Therefore the W NMR spectrum can be used as a powerful tool for
examining the products and their purity, and distinguishing the isomers and new structure in solution. The
investigation of the origin of chemical shifts and the relationship between chemical shifts and structure of the
compounds are also presented.
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Tab.1 Chemical shifts of the constituents
ddls dcon ddlpM dtilpL dobs
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Tab.2 Chemica shifts of some polyoxometalates
-d( )
] X: P S B Zn Co (Ho)*
a-XW 3,0, T, 3,6
99.4 103.8 130.8 95.8 882.0 113.0
b-SiW,,0," Cs 103.5, 104.0, 120.2(1:2:1) 4
g-SIW,0,0" Ca 104.7,116.8,127.4,160.1(2:1:2:1) 17
a-SiWy,05> C, 100.9,116.1,121.3,127.9, 143.2,176.2, (2:2:2:1:2:2) 6
a-SiTiW, 00" C, 104.8, 105.6, 107.4, 117.5, 129.5, 131.9(2:2:2:1:2:2) 13
a-1,2-SiV,W, 0™ Ca 80.8,82.2,91.9, 106.7, 116.7, 128.8(2:2: 1:2:1:2) 8
A-1,2,3-SIVW0,," Ca 91.5, 136.7(2:1) for a-POM, 115.4, 120.0(2:1) for b-POM 11,8
[(NbONb)5(SiW¢Ogy),] Da, 114.0, 189.0(1:2) 15
[ZNny(H,0),(PWg03,),1* Ca 90.7, 105.5, 117.8, 130.5, 135.6(1:2:2:2:2) 16
a-PW 05" Da, 128.1, 173.8(2:1) 6
b-P,W 406" Cy 111.6,131.1,171.1, 191.2(1:1:2:2) 6
FASW, 06> Da, 110.0, 166.0(1:2) 7
a-1-P,W,;05'* 200.1, 203.7, 210.3, 214.3, 214.6, 225.5 6
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a-2-P,W,;05,"" C, 6
242.3(2:2:2:2:12:2:2:2)
2P NBW..O c 108.1, 129.2, 141.9, 1725 1761, 1789, 1813, 1852, 189.5 18
- s (2:2:1:2:2:2:2:2:2)
a-1,2,3-P,V W50 Ca 157.3, 180.6, 228.5 (1:2:2) 1
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TeWs0,,> 115.8 21
WeO,e> O, 59.0
VW;0,5~ Cu 76.4, 75.9(4:1)
V,W,0,6" D 70.3, 69.4(2:2)
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