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ABSTRACT. The effects of the various ligands on the oscillator strengths of the hypersensitive

transitions of Nd(III) and Ho(III) have been studied in aqueous solution. The ligands used in

the study are furoate, anthranilate, and squarate. The covalent character of the metal-ligand

bond in the complex is discussed on the basis of the correlation diagram between pKa of the lig-

ands and the oscillator strengths of the complexes previously reported.
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Table 1. Typical experimental results of Ho(IlI)-Squarate solutions. I=0.1 M, T=25°C, M7=0.0100M,

L7=0.0100M
Concentration (M)
pH Pps. (X108) JSu Jm
M ML L
1. 590 0.0100 0. 0000 0. 0000 6.013 1. 0000 0. 0000
2.320 0. 0061 0. 0039 0.0009 11. 664 0.6077 0.3923
2. 695 0. 0049 0. 0051 0. 0015 12.199 0. 4888 0.5112
3.061 0. 0041 0. 0059 0.0021 13,677 0. 4070 0. 5930
3.302 0. 0037 0. 0063 0. 0024 14.705 0.3717 0. 6283
3.775 0. 0033 0. 0067 0.0028 14. 939 0.3338 0. 6602
4.206 0. 0032 0. 0068 0. 0030 14.731 0. 3199 0. 6801
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Fig.3. The absorption bands for the hypersensitive tra-
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Fig.4. The plot of fur/fum vs. Pope. /fm for Ho(IID-

squarate system.
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Table 2. Oscillator strengths(x10%) of the complexes
in aqueous solution for the hypersensitive transions.

(q1o/2%Gsss  Grse for NA(ID) and 535G, SF,
for Ho(II)).
Furoate Anthranilate Squarate
(I=2.0M) (I=0.1M) (I=0.1M)

Nd(I{II) Ho(ID|Nd(III) Ho{ID|NA(III) Ho(IIl)
Py 3.8 6.09 8.14 6. 06 8.60 609
Py 10.04 7.64 | 12.43 6.59 | 20.46 19.14
pKa 3.11 2.00 1.10
pK.: — 4.84 3.05
Estimated error, *0.38 for Nd(III) and #0.25 for Ho

(IIx).
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