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ABSTRACT. The chemical behavior of trivalent lanthanide (Pr** and Dy’*) and organo ligands (phen’
and terpy') complexes was investigated by the use of UV/vis-spectrophotometric, magnetization and elect-
rochemical method. The magnetitude of crystal field splitting energy, the pairing energy and spin state
was obtained from the spectra of complexes. These complexes were founded to be diamagnetics, delocali-
zation and low spin complexes. The electrochemical behavior of complexes was observed by the use
of cyclic voltametry in aprotic media. These reduction peaks were irreversible two step reduction proces-
ses by electron transfer.
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Table 1. Element analytical data and melting point of complexes

Cald %) Found (%)
C H N Metal C H N Metal

[Pr(phen))(NO:); 4980 277 1452 1624 4970 278 1436 1637 3713
(Priterpy)J(NOs); 4537 2.77 1588 1776 4562 297 1601 1781 2953
[Pr{phen)J(NQ;); 4858 270 1417 1828 4828 263 1407 1852 377.1
[Priterpy):J(NO:py  44.17 2.70 1546 1994 4407 257 1526  19.72 3736

Complex mp. (C)

Table 2. Parameters for crystal field splittings of praseodymium and dysprosium complexes

P(em™" Ligand @ (cm™") 10Dq (kJ/mol) B (cm™") ] per (B.M.) Observed spin

Pt 35587 phen 32468 388.4 1320.7 0.9 0.178 low
31056 3720
27778 332.3

30769 terpy 31348 3750 1475.7 10 0.206 low
29851 357.1
27778 332.3

Dy'* 35211 phen 32415 387.7 1355.2 0.9 0.980 low
31056 3715
27933 334.1

30769  terpy 31250 3738 1849.7 10 0.347 low
29762 356.0
29586 353.9

P: metal frequency (cm™"), Q: complex frequency (cm '), B: inter-electronic repulsion parameter, B: nephelauxe-
tic coefficient, p.;: magnetic moment, 10 Dq: crystal splitting energy.
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Table 3. Electrochemical and molar conductivity data for prasedymiuvm and dysprosium complexes

C.V. D.C. An
Complex p ; ; : - -
Sweep rate —Ey, —Epy, iy day  bo/t"? 50" —Ewx iy logk P Conductivity
(mV/sec) V) (pd)
[Pr(phen) J{NQ,): 20 029 105 014 050 0031 0112 0420 035 975 6 370
50 030 110 021 075 0030 0106
100 031 113 0356 130 003 0.130
200 032 115 043 155 0030 0110
500 034 123 062 220 0028 0098
[Pr(terpy). J(NOs)s 20 039 121 005 100 0011 0224 0445 015 932 6 340
50 042 124 089 130 0011 0184
100 046 128 012 170 0012 0170
200 051 133 018 235 0012 0166
500 057 139 025 315 0011 0.141
{Dy(phen);J(NOs); 20 030 133 020 055 0045 0123 0430 055 92 6 400
50 035 135 035 083 005 0117
100 040 138 050 110 0050 0.110
200 045 140 085 175 0060 0124
500 055 151 060 350 0072 0157
[Dy(terpy).J(NO4); 20 035 130 015 060 0034 0134 0470 045 858 6 350
50 040 132 030 115 0042 0.163
100 045 136 045 170 0045 0170
200 048 138 060 220 0042 0.159
500 057 143 095 320 0043 0.143
o, [Pr{phen}:]J(NOs): = 1.412 cm” '(16.89 kJ/mol),
— [Pt(terpy). JINOs)s= 1,497 cm (1791 kJ/moD) 2 v}
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Fig. 1. Energy level diagram for energy' transition
excited state of d° configuration.
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Fig. 2. Effect of ligands on magnitude of ligand field
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Fig. 3. Cyclic voltammograms for reduction process
of 1 mM [Pr(phen),JINO2); in EtOH (0.1 M LiCIO, su-
pporting electrolyte) at static mercury dropping elect-
rode. (1} 20 mV/sec, (2) 50 mV/sec, (3) 100 mV/sec,
(4) 200 mV/sec, (5} 500 mV/sec.

Curzent (pA)

E va- Ag/AgCT
Fig. 4. Cyclic voltammograms for reduction process
of 1 mM [Dy(terpy):J(NO;); in EtOH (0.1 M LiCIO,
supporting electrolyte) at static mercury dropping ele-
ctrode. (1) 20 mV/sec, (2) 50 mV/sec, (3) 100 mV/sec,
(4) 200 mV/sec, (5) 500 mV/sec.
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Fig. 5. Plots of peak current ps. square root of scan
rate; Cyclic voltammograms for the second (f,) redu-
ction process of 1 mM. (1) {Pr(phen)l(NOs); (00), (2)
[Priterpy):JINOs); (A) in EtOH (0.1 M LiClO, suppo-
rting electrolyte).
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Fig. 6. Plots of peak current vs. square root of scan
rate; Cyclic voltammograms for the second (i) redu-
ction process of 1 mM. (1) [Dy(phen);J(INO); (O), (2)
[Dy(terpy).J(NOs); {A) in EtOH (0.1 M LiCIO, suppo-
rting electrolyte).
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