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Structure of hydrated scandium ion in aqueous solution and in solid by X-ray absorption
spectroscopy and DV-Xa calculations
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Sc K X-ray absorption experiments were performed for aqueous nitrate solutions and
crystalline compounds containing scandium ion, Sc®*. The Sc K XANES spectra were
compared with those obtained by DV-Xa calculations for six to eight-fold coordination of Sc3*.
The results finally obtained showed that Sc3* is bound to six water molecules and one oxygen
atom of the nitrate ion to form seven-fold coordination of Sc®* in aqueous solution. The present
results are in good agreement with those of our X-ray experiments and empirical structure
refinement modeling.
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LOKVANE 0.98,0.3.0.1,0.050.02 mol/L & faeatiglop  Transmission mode

0.962 , 0.3 mol/L Sc(NO,); ag. solutions

[Sc(OH2)g] (CF3S0O3)s3, [Sc(OH2)e] [Sc(OSO,CHs)s]. Sc  Fluorescence mode with Lytle detector
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0.1, 0.02 mol/L Sc(NO3); ag. solutions
0.01 mol/L HNO4

Sc foil

[Sc(H,0)6][Sc(OSO,(CH5)s] (deliquescent)
Sc(CF3S03)3[H0]
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Fig. 1. Sc K spectra of the
scandium nitrate aqueous
solutions and the crystals.
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Fig. 2. Comparison of Sc K XAFS
spectra of the 0.98 mol/L scandium
nitrate aqueous solution with
theoretical peaks calculated by the
DV-Xa method.
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