	Appendix 1 Table 1. Structural parameters of the hydration shell of REE3+ ions derived using EXAFS method

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Element
	N
	R (Å)
	2 (×10–3 Å2)
	Ref.
	Element
	N
	R (Å)
	2 (×10–3 Å2)
	Ref.

	
	
	
	
	
	
	
	
	
	

	Y
	9.3 
	2.36 
	5.8
	1†
	Eu
	8 
	2.42 
	6.8
	5§

	Y
	9.7 
	2.36 
	
	2‡
	Eu
	8.6 
	2.43 
	5.5
	8

	Y
	8.2 
	2.36 
	6.2
	3§
	Eu
	8.7 
	2.48 
	10.0
	9

	La
	9.2 
	2.54 
	
	2‡
	Gd
	8 
	2.42 
	6.1
	5§

	La
	12*
	2.56 
	8.7
	4
	Gd
	7.6 
	2.41 
	4.4
	8

	La
	9 
	2.55 
	7.2
	5§
	Gd
	8.7 
	2.41 
	8.0
	10§

	La
	9 
	2.56 
	
	6§
	Tb
	8 
	2.39 
	5.9
	5§

	La
	8.3 
	2.59 
	9.0
	7#
	Tb
	7.5 
	2.39 
	4.4
	8

	Ce
	9.3 
	2.52 
	
	2‡
	Dy
	12*
	2.37 
	7.7
	4

	Ce
	12*
	2.53 
	8.4
	4
	Dy
	8 
	2.37 
	5.7
	5§

	Ce
	9 
	2.54 
	6.4
	5§
	Dy
	8.1 
	2.37 
	4.6
	8

	Pr
	12*
	2.52 
	8.2
	4
	Ho
	8 
	2.36 
	5.5
	5§

	Pr
	9 
	2.50 
	7.7
	5§
	Er
	8 
	2.35 
	5.8
	5§

	Nd
	9.5 
	2.49 
	
	2‡
	Er
	7.8 
	2.34 
	4.1
	8

	Nd
	12*
	2.48 
	8.2
	4
	Tm
	12*
	2.32 
	7.5
	4

	Nd
	9 
	2.49 
	8.5
	5§
	Tm
	8 
	2.33 
	5.6
	5§

	Nd
	9.5 
	2.51 
	8.3
	8
	Tm
	8.0 
	2.33 
	4.4
	8

	Nd
	9.1 
	2.52 
	8.9
	9
	Yb
	8.7 
	2.32 
	
	2‡

	Sm
	9 
	2.46 
	6.6
	5§
	Yb
	8 
	2.32 
	5.3
	5§

	Sm
	9.3 
	2.45 
	5.9
	8
	Yb
	8.3 
	2.33 
	7.0
	11#

	Eu
	9.3 
	2.43 
	
	2‡
	Lu
	8 
	2.31 
	5.4
	5§

	Eu
	12*
	2.41 
	7.4
	4
	Lu
	7.7 
	2.31 
	4.1
	8

	Note: 1 = Ragnarsdottir et al. (1998); 2 = Allen et al. (2000); 3 = Lindqvist-Reis et al. (2000); 4 = Solera et al. (1995); 5 = Ishiguro et al. (1998); 6 = Näslund et al. (2000); 7 = Anderson et al. (2002); 8 = Yamagughi et al. (1988); 9 = D'Angelo et al. (2001); 10 = Bénazeth et al. (1998); 11 = Mayanovic et al. (2002).

	* Data were not used for calculation of the respective mean values summarized in Table 3.
	

	† The sample in the solution without HCl and NaCl.
	
	
	
	
	

	‡ The sample in 0.25 M HCl.
	
	
	
	
	
	
	

	§ The sample in the water solution with free REE3+ ions.
	
	
	
	

	# The sample measured at 25°C.
	　
	　
	　
	　
	　
	　
	　


	Appendix 1 Table 2. Structural parameters of the hydration shell of REE3+ ions derived using XD and ND methods

	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	XD
	
	
	ND

	Element
	N
	R (Å)
	Ref.
	　
	Element
	N
	R (Å)
	Ref.

	
	
	
	
	
	
	
	
	

	Y
	8 
	2.37 
	1
	
	Pr
	10 
	2.48 
	8

	Y
	8 
	2.37 
	2*
	
	Nd
	10 
	2.48 
	8

	La
	8 
	2.57 
	2*
	
	Nd
	8.5 
	2.48 
	9

	La
	9.1 
	2.58 
	3
	
	Nd
	8.5 
	2.48 
	10

	Pr
	9.2 
	2.54 
	3
	
	Nd
	8.9 
	2.51 
	11

	Nd
	8.9 
	2.51 
	3
	
	Sm
	8.5 
	2.47 
	11

	Sm
	8 
	2.46 
	2*
	
	Tb
	9 
	2.39 
	8

	Sm
	8.8 
	2.47 
	4
	
	Dy
	9 
	2.39 
	8

	Eu
	8.3 
	2.45 
	4
	
	Dy
	8.0 
	2.39 
	11

	Gd
	9.9 
	2.40 
	5
	
	Dy
	7.4 
	2.37 
	12

	Tb
	8 
	2.40 
	1
	
	Dy
	7.9 
	2.39 
	13

	Tb
	8 
	2.39 
	2*
	
	Tm
	8 
	2.33 
	8

	Tb
	8.2 
	2.41 
	6
	
	Yb
	8 
	2.33 
	8

	Dy
	7.9 
	2.40 
	6
	
	Yb
	7.9 
	2.33 
	11

	Er
	8 
	2.36 
	1
	
	Yb
	7.8 
	2.33 
	13

	Er
	8 
	2.36 
	2*
	
	
	
	
	

	Er
	8.2 
	2.37 
	6
	
	
	
	
	

	Er
	8.0 
	2.35 
	7†
	
	
	
	
	

	Tm
	8.1 
	2.36 
	6
	
	
	
	
	

	Lu
	8.0 
	2.34 
	6
	　
	　
	　
	　
	　

	Note: 1 = Johansson et al. (1985); 2 = Johansson and Wakita (1985); 3 = Habenschuss and Spedding (1979b); 4 = Habenschuss and Spedding (1980); 5 = Russ; A.I.et al. (1978); 6 = Habenschuss and Spedding (1979a); 7 = Johansson and Yokoyama (1990); 8 = Yamaguchi et al. (1991); 9 = Narten and Hahn (1982); 10 = Narten and Hahn (1983); 11 = Helm and Merbach (1991); 12 = Annis et al. (1985); 13 = Cossy et al. (1989).

	* The sample in the perchloride solution.
	
	
	
	
	

	† The sample in the solution without an excess of anion (ClO4A, ClA, and BrA).
	　


