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Table |. Thermodynamic parameters of L-pyroglutamic acid
u=0.1 M NaClO,, T=25.0°C

pKa —AGp(kJmol™") AHp(kJmol™) ASp(JK™'mol™)
332 18.97 64.78 281.02
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Fig. 1.Plot of [L7] vs #/(1-7) for Eu**-L-pyroglutamic
acid.
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Fig. 2. Correlation of logof the Eu** complexes and pKa of
the ligand. 1. L-pyrogutamic acid, 2. L-thioproline”, 3. trans-
4-hydroxy-L-proline®, 4. L-proline”, 5. pyrazine-2-carboxy-
late®, 6. a-picolinate-N-oxide”, 7. gluarate”, 8. a-picol-
inate”, 9. malonate”, 10. 1,4-cyclohexandicarboxylate”

W& A o|ER o] F= FAlE fu=ds I
4> 9luh.! L-thioproline®] 73-¢-°e] Aol Blejut 2
HAEARPE HoiFrt, o] & Axje| vl AR
3} gehd S F4571) AP Adeakge 2a=
A=A

FehdZE AAEL LaolA Gdoll o] 2% AHAvPAS
4(lighter lanthanides)?} Tbol|A Luol o| 2% F=
ehJZE QA (heavier lanthanides)® #-F& 4 ot
YehdEe] AGgke]l 73S 7ieetE APt(gadolinium
break)o]2} B2l BH4AAE W dub ez A
el 2] A9 zk=e] Sl s o vt
A 5ol ZHagel wet g4 o] 23 Bizk=e] A7)
Az Atgo] Z71h ol < =Akgkel ke A
& Holth}l Gdg #7]Hdes U=Ee] Ffel w
2} eh mAbpo| o2 EAE et} o] BA2 =
A FRE o] Az 2 gid (1) A-RdES
Ao} rE IR 2 QAP 57} F71] et QP =AY
7} F7Vhe A% (2) Gd*-Lu™Atelell A2 A&
e FR8AY (3) Dy FH7HA] S7kske Hdizks
olF ¥ Lu*7HA Zasle A% o= vrth Fig
3¢ E L-pyroglutamic acidel #ebdF F4719
logBl AEE AFH (HE WL & 5 U+ 4
A (12 A= g 7 o] Aee|E 1E 7}
e A9 E3] E 5 e SR ol#T
S 79} vlabiR 2 342 o] 2 WixFe
Zhaglel| whE AA7IMel Q1] Fke HANE &
ot




598 B - AN - Sk

20 -

- 2AGy(kJmol )
[}
S

T T T T T i T
* La Nd Eu Gd Dy Ho Er Yb

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
pu=0.1 M NaClO,, T=25.0°C

Volume of titrant Qo Quoees [LIr X 10°
(ml) (ml]) (ml) 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 3.430
1.9 285 1156 3.620
2.0 300 1217 3.811

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 NaClO,,T=25.0 °C

Metal -AG, AH, AS,
(kJmol™) (KJmol™ (K 'mol™)
La 13.82 7.90 72.9
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 79.3
Ho 14.66 9.49 81.0
Er 14.71 17.80 109.0
Yb 15.64 5.97 72.5
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Table 4. Thermodynamic parameters of the europium complexes

Ligand —AG, (kJmol™) AH, (kJmol™) AS, (JK'mol™) Ref.
L-pyroglutamic acid 15.03 10.9 87 this work
L-thioproline 19.06 1.8 70 )
trans-4-Hydroxy -L-proline 15.58 22 60 (6)
L-proline 13.23 11.7 84 1)
cyclopentane-carboxylic acid 12.83 44 58 (€))
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