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Study on the Bond Valence Parameters for Tungster oxygen Bonds
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Abstract Based on the equation sj = exp[ ( Ro— rj) /B] of bond valence approach and 329 W —O bond length data
in literature, linear equations of bond valence parameter Ro with oxidation state n in different B for W—0 bonds
were established. The new bond valence parameters Ro= 0. 1896 nm and B= 0.028 nm independent of n were also

derived. The parameters fitted in this work were proved to be more suitable for the bond valence calculations.

Applications of these parameters to some examples were illustrated.
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Table 1 Bond valence parameters Rog, B and N (nm) for W—0O bonds
Date Author w¥'—0 w'—0 w"—0 Ref
1975 Allmann 0. 191 ( 0. 0356) [12]
1976 Brown et al. 0.1904 (6.0) [13]
1978 Zachariasen 0.1898 (0.0315) [ 14]
1985 Domenges 0.1903 (0.0330) 0. 1903 (0. 0330) [ 15]
1985 Brown et al. 0. 1917 (0.037) [3]
1991 Brese et al. 0.1921 (0.037) [16]
1991 0 Keeffe et d. 0.1932 (0.037) [17]
1999 Tytko 0.1916 (0.041) [ 18]
This work 0. 1906 (0.037) 0. 1881 (0. 037) 0. 1851 (0.037)
0. 1896 (0.028)
¢ N B
2 B n  Ro (nm)
Table 2 R (nm) fitted in diferent oxidation states n with selected B values
B n Ro 6
0.037 4,5 6 0.1851, 0. 1881, 0. 1906 0.074, 0.130, 0. 130
0.034 4,5, 6 0. 1866, 0. 1886, 0. 1903 0.091, 0.147, 0.141
0.028 4,5 6 0. 1896, 0. 1894, 0. 1896 0.211, 0.194, 0.176
0.027 4,5 6 0. 1900, 0. 1896, 0.189%4 0.242, 0.205, 0.184
0.024 4,5, 6 0. 1914, 0. 1901, 0. 1889 0.356, 0.245, 0.218
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Table 3 Bond valence sun calculations with different bond valence parameters (nm)
Pammeter n Ro B 5
Browrd s 6 0.1917 0.037 0.194
Zachariasen s 4,5, 6 0.1898 0.0315 0.282, 0.216, 0.143
Domenges s 5,6 0.1903 0.0330 0.292, 0.130
This work (n dependent) .5, 0.1851, 0.1881, 0.1906 0.037 0.074, 0. 130, 0.130
This work (7 independent) .S, 0.1896 0.028 0.211, 0.196, 0.176
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4 Hs[HaWi204]
Table 4 Bond valence sum analysis for Hg| HoW 12040] 4
Bond - Parametfer by . This work
Brown Zacharisen  Domenges - indepen dent/ d ependent
w"'—0 0.232, 0.1905, 0. 197 5. 982 5. 745 5.810 5.779/ 5.807
0.1905, 0.197, 0. 169
w"—o0 0.188, 0.204, 0.204 5. 846 5.542 5.628 5.506/ 4. 891
0.18, 0.18, 0.213
XS 5. 936 5. 677 5.749 5.688/5.502
5 P4WgOxp
Table 5 Bond valence sum calculations for W atoms in P4WgOs»
Parameter by This work
Bond rj/ nm - .
Brown Zacharisen  Domenges - independent/ d ependent
w(1) —O 0. 1876, 0.1876, 0. 1975 6. 447 6. 159 6.242 6. 148/ 6.258
0.1950, 0.1878, 0. 1811
W(2) —O 0.1958, 0.1807, 0. 1870 5. 794 5. 450 5.549 5.373/5.257
0.2029, 0.2038, 0. 1933
2.3 [((H3)4N]:H2[ ZnWy SnOy] © 9H20, P21/ m, W(5) 0 Sn
a= 1.3164(3) nm, b= 2.1502(4) nm, c= 1.3234(3) Zn , 6.
nm, B= 91. 70(3)°*? W —0 Zn, Sn Brown (3
[ (CH3)4N] Hy[ZnW ;5n05] * H 0 W W :Zn Sn
+6 0 W . W(9 ) 6. )
5.11, (Réfcode PALQOI) P2,
W—0 5 . W0
, W(1) —0 , Sn 5. M4,
, W w
, W(7 ,W(10), W(11) . >
6 [( CH3)aN]2Ho[ ZnW11SnO30]* OH2 0 W—0 (nm)
Table 6 Bond length data and bond valence analysis for [ (CH;) [N] ,H,[ ZnW;;SnO4 ] 9H,0
Bond rij/ nm X si
w(1) —O 0.1725 0.1816  0.2191  0.1958  0.2052  0.1797 6.21
Ww(2) —O 0.2172  0.1716  0.1945  0.2010 0.1995  0.2110 5.18
W(3) —O 0.2034  0.2225 0.1989  0.1689  0.1791  0.2035 5.82
W(4) —O 0.1961  0.1919  0.2041 0.1792  0.1782  0.1522 8.14
Ww(5 —0 0.2476  0.1844 0. 1724 3.06
w(6) —O 0.1850 0.1910 0.2159  0.1867  0.1868  0.1697 6.61
W(7) —O 0.1829 0.1859  0.1931 0.2142 0.1816  0.1696  0.2064 7.632
Ww(8 —O 0.1893 0.2177 0.1735  0.2054 0. 1801 0. 1981 5. 865
W(9) —O 0.2149 0.1773  0.1940 0.1839  0.1731  0.2392 6.010
W( 10) —O 0.1912 0.2218 0.1774 0.1914 0.1756  0.1730  0.1145  0.2391 21.99
Ww(11) —O 0.2178 0.1947  0.1900 0.1798  0.1937  0.1747  0.1338  0.2182 13.87
n—0 0.1885 0.1867  0.1845  0.1966 0. 1700 3.443
Sn—O0 0.2045 0.1950 0.1974  0.2197 0.1615 0.2217 0.2120  0.1853 10. 68
0.1471  0.2393
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