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Electron Exclude Energy of f" Configuration and Quantitative
Structure- Property Relationship of Lanthanide Metal lons
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Abstract Electron exclude energy of " Configuration(H,), were used to be token of “tetrad effect” of
lanthanide metal ions Ln*. and aset of parameters such as H,, ionic radii r, and periodic factors, defined in
this work, were used to build the linear regression model about stability constants IgK of EDTA and NTA
and HTTA complex, hydrolysis constants pK;, hydroxides pK,, and hydration energy DH. The quantitative
Structure-property relationship were put on the lanthanide metal ions. The obtained resultsis satisfying.
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L 1.
1 Ln* logK, AH,pK; pKp
Tab.l The structural parameters of lanthanide metallic ions Ln*and their logK, A H, pK, and pK,, values
L& (12 q L H 19K Lny 19K Lnnta Lgbs AH pKy pKm
" obs™ ca. obs™ Ca. Obs™ Ca. Obs”" Ca. Obs” Ca. Obs” cal.
La* 1061 7 O 0 1550 1547 1055 1064 1260 1272 8113 8119 9.0 9.06 5.1 5.09
Ce* 1034 6 3 0 1598 16.01 1088 10.85 1314 1315 8226 8229 9.0 8.81 5.3 5.26
Pr* 1013 5 5 09115 1640 16.38 11.02 1099 1360 1350 8340 8319 8.6 8.62 53 5.37
Nd* 0995 4 6 24846 1661 1666 11.17 11.09 1378 1381 840.8 840.1 8.4 8.49 55 5.49
Pm* 0979 3 6 3.9038 — 16.91 — 1119 1418 1409 846.7 8476 — 8.39 5.6 5.59
Sm* 094 2 5 53383 17.14 17.13 1125 1127 1445 1435 8514 8549 8.3 8.34 5.7 5.68
Eu* 0950 1 3 71752 17.35 17.32 1133 11.34 1458 1460 8647 862.0 8.3 8.33 5.8 5.77
Gd* 0938 0 0 103834 17.37 17.39 1136 1136 1473 1482 8682 867.4 8.4 8.36 5.8 5.83
To* 0923 6 3 77526 17.93 17.90 1150 1146 1491 1483 8761 8747 8.2 8.27 5.8 5.73
Dy* 0908 5 5 59331 1830 1829 1162 1163 1515 1508 880.6 8826 8.1 8.11 5.8 5.85
Ho* 0894 4 6 49423 — 1861 11.75 1177 1526 1532 891.3 890.2 8.0 7.99 5.9 5.96
Er* 0881 3 6 34274 1885 1894 1183 1191 1537 1554 8969 8975 8.0 7.92 6.1 6.08
Tm* 0869 2 5 13654 1932 1928 1205 1207 1573 1575 9033 904.3 — 7.88 6.2 6.19
Yb* 0858 1 3 0 1951 1956 1220 1220 1599 1594 911.3 910.8 7.9 7.88 6.3 6.29
Lu* 0848 0 O 0 19.83 19.76 1230 1228 16.14 16.12 9175 917.0 7.9 7.92 — 6.37
R 0.9995 0.9971 0.9967 0.9990 0.981 0.993
SD 0.05 0.04 0.09 1.6 0.08 0.04
N 13 14 15 15 13 14
X L3 ( O.N) .
I o
) logK
logK = Co + ¢if + C,0 + C5H, ©)
Co™~C3 o Ln®* , . , (5
logK; = ¢ + ¢if + C,q + C3H, (6)
, AH )
AH=¢o+¢y(Un)+ c0 + GH, (7
2
, Ln* EDTA. NTA IgK, Ln* HTTA Ighs, Ln*
pK1~ PKin- AH )
Ln*-EDTA  IgK: IgK = 37.1613 - 20.5230r + 0.0113q - 0.0500H, (8
Ln**-NTA  IgK: IgK = 18.46 - 7.2858r - 0.0134q - 0.0253H, )
Ln**-HTTA  Igbs: Igh, = 28.7233-14.8632r - 0.0334q + 0.0036H, (10)
L PK pK., = 10.5255 - 4.9009r - 0.0332q - 0.0095H, (11)
Ln® pK: pK, = 3.7962 + 4.8669r +0.0142q - 0.0351L (12)
Lne* AH: AH = 399.2953 + 439.0097L/r - 0.1669q + 0.1034H, (13)
» PKy ( (12) H, . L
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1 Ln*-EDTA IgK
Fig.1 The comparison plot between calculated and experimental IgK of Ln*-EDTA
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Tab.2 Compare Ln*-EDTA logK of calculated results by the use of various parameters
(r.a.H) (rH) (r.a) Q)
R 0.9995 0.9993 0.9919 0.9910
) 0.05 0.05 0.18 0.19
dag™ 0.02 0.05 0.30 0.40
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