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EXAFS observation of vanadium oxide complex solutions
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Solid and solution state structures of vanadium oxide nano-molecules have been studied through EXAFS
observation. The single crystal structures of (EtyN)n[Ln"'(VO3),] (Ln = Nd, Sm, Eu, Gd, Th, Dy, Ho, Er,
Tm, Yb, Lu) complexes are: n =9 (CN = 8) for Ln = Nd~Dy; n =8 (CN = 6) for Ho; n=8 (CN =7) for Ln =
Er~Lu, respectively. First and second coordination sphere peaks corresponding to Ln-O and Ln--V were

clearly observed in EXAFS spectra and the retention of the structures in solution was confirmed.
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Fig. 1. X-ray crystal structures for a series of
[Ln"™(VO,),]7"* anions showing a general trend of the
decreasing coordination number on the lanthanide period
from left to right. Tetrahedrons represent {VO,} and a
sphere at the center represents a Ln cation. The
additional red sphere for Ho is a water molecule.
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Fig. 2. Ln Ly;-edge EXAFS functions (left: solid
sample in red line; acetonitrile sample in blue line) and
radial structural functions (right: experimental data in
dotted lines and simulated data in solid lines).
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Fig. 3. The Ln—0 bond lengths estimated from EXAFS
(circles with error bars) and from X-ray crystal structure
(squares: mean values).

o XBREHT HREED S NI ST
72V Eu, G $E K2 oW T8 EXAFS 705 Ln-0
A BB 241.8, 240.1 pm, Ln-V i A BEEEHS
ZNEFI 376.4,372.0pm THDH Z L ZFEER
KHREbDZ N TE,

F 7 BAL 5y 1D EXAFS it L fyk &
B > 7O &I L., S HICHEMS
X GO/ R ZE R BB L, FrIZH R
NMEOA A FEEFERSHI T2 L
MBEREHOENILDT 4 A7 HEDEIC
Lo E RS Z N TE, IR & FEEREE
W—BT 5 2 LR T E o, ARITER
RESO RS % DOHEE AL ORI 2SR & 72 D
X B
[1] K. Domae, D. Uchimura, Y. Koyama, S.
Inami, Y. Hayashi, K. Isobe, H. Kameda, and T.
Shimoda, Pure Appl. Chem. 81, (2009) 1323.

[2] S. Inami, M. Nishio, Y. Hayashi, K. Isobe, H.
Kameda, and T. Shimoda, Eur. J. Inorg. Chem. 34,
(2009) 5253.

[3] Y. Hayashi, Coord. Chem. Rev. (2011), doe
10.1016.

ML - ERERR

[1] M. Nishio, S. Inami, Y. Hayashi, M.
Katayama, K. Ozutsumi, H. Nakai, K. Isobe, The
7" International Vanadium Symposium, Jul. 28,
2010, Toyama (poster).

[2] M. Nishio, Y. Hayashi, M. Katayama, K.
Ozutsumi, Pacifichem 2010, Dec. 2010, Hawaii,
USA (poster).

[3] WUBIER, AREAZ, FILERE IR,
%5 13 [A] XAFS i, 6P-24, 2010 (A8 A & —).




