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Table 1. Thermodynamic parameters of L-pyroglutamic acid
p=0. M NaClO,, T=25.0"C

pKa  -AGp(kJmol™) AHp(kJmol™} ASpUK 'mol™)
3.32 18.97 64.78 281.02
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Fig. 1. Plot of [L) vs R/(1-7) for Eu™-L-pyroglutamic
acid.
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Fig. 2. Correlation of logof the Eu™ complexes and pKa of
the ligand. I. L-pyrogutamic acid, 2. L-thioproline™, 3. trans-
4-hydroxy-L-proline™. 4. L-proline'’, 5. pyrazine-2-carboxy-
late®, 6. o-picolinate-N-oxide™, 7. gluarate”, 8. o-picol-
inate”, 9. malonate™. 10. | 4-cyclohexandicarboxylate™
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Fig. 3. The variation of the free energy of theL-pyroglutamic
acid complexation across lanthanide series.
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Tuble 2. Enthalpy titration data for Eu™ -L-pyroglutamic acid
1=0.1 M NaClO,, T=25.0"C

Volume of titrant Qe Quorecee [LIr X 107
(ml) {ml} (mJ) (M}
1.0 150 609 1.906
1.1 165 669 2.096
1.2 180 730 2.287
1.3 195 791 2477
1.4 210 852 2.668
1.5 225 913 2.858
1.6 240 974 3.049
1.7 255 1034 3.240
1.8 270 1095 3430
1.9 285 1156 3.620
2.0 300 1217 381

initial volume=50.00 ml, [M]:=5.115x10°M. initial {H]
=2.133x10"*M. final [H*]=7.014x10"°M

Table 3. Thermodynamic parameters for the formation of lan-
thanide-L-pyroglutamic acid p=0.1 M NaCl0,T=25.0"C

Metal -AG, AH, AS,
kmol™)  (Kmol™y (K 'mol™)
La 13.82 7.90 729
Nd 14.40 6.52 70.2
Eu 15.03 10.93 87.1
Gd 13.98 8.12 74.1
Dy 14.76 8.88 793
Ho 14.66 9.49 81.0
Er 14.71 17.80 109.0
Yb 15.64 597 725
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Table 4. Thermodynamic parameters of the europium complexes

Ligand -AG, (kIJmol™) AH, (kImol™") AS (JK 'mol™) Ref.
L-pyroglutamic acid 15.03 139 87 this work
L-thioproline 19.06 1.8 70 5)
trans-4-Hydroxy -L-proline 15.58 2.2 60 6)
L-proline 1323 1.7 &4 (n
cyciopentane-carboxylic acid 12.83 4.4 58 (7)
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