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ABSTRACT. The electrochemical behavir of trivalent lanthanides [Sm(IIT) Th(III) and T(III)] com-
plexes were investigated by the use of direct current, differential pulse polarography and cyclic voltam-
metry in aprotic media. These reduction peak were irreversible one-electron processes at Epc=-0.16 V,
-0.35V, ~0.14V, and -0.03 V of trivalent lanthanide complexes vs. Ag/AgCl electrode and the behavior

of heavier lanthanides were decreased Sm>Tb>Ho>Tb order of the stability constant with decreas-
ing atomic number.
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Fig. 1. (a) Sampled current D C polarogram of 0 3 mM
Sm(18 ¢ 6) with 0.1M TEAP in DMF solution : (drop
time 1 sec, scan rate (10 mV/sec). (b) Differential pulse
polarogram of the same solution as in Fig. 1. (a).
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Fig. 2. Relationship between current and concentra-

tion : [Sm(18-c-6)].
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Fig. 3. Variation of peak current (D.P) with drop time.
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Table 1. Polarographic data for the reduction waves of Ln(IIl) Complexes

Complexes C°“Cf;‘;;a“°“ Wos f;’/ AZCD (:i) Reversibility Sz‘t:tl;z
1)-0.1 3.0 121 287

Sm18-c-6) Sx104M 22; -0.76 2.6 106 19.4
Sm(phen); 5x10-3M -0.65 0.35 104 19.3
Th{phen); 5x10-3M -0.71 0.65 120 18.6
Yh(thd)s 5% 10-3M -0.77 0.50 98 17.9

(1): 1st reduction wave, (2): 2nd reduction wave.
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Fig. 4. Correlation of the stability constant for com-
plexes with the atomic number.
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Fig. 5. Cyclic voltammogram of 3 x 10~4M Sm(18-c-6)
in 0.1M TEAP/DMF solution. Scan rate 20 mV/sec
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Fig. 6. Cyclic voltammogram of 5 x 10-3M Sm(phen)z
in 0.1M TEAP/DMF solution. Scan rate 100 mV/sec
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Fig. 7. Cyclic voltammogram of 7 x 10-3M Tb(phen);
in 0.1M TEAP/DMF solution. Scan rate 20 mV/sec
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Fig. 8. Cyclic voltammogram of 5 x 10-3M Yb(thd); in
dimethylformamide solution with 0.1M TEAP (scan
rate: 50 mV/sec).
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Table 2. Electrochemical data for lanthanide complexes in dimethylformamide

Ln(III) + e - Ln(II)

Ln(ID+e -Ln(D)

Conc® Complexes Ept Ept  Eyx ipfipe Ewd n  Epb Eubp  Eyx ipfip Ey n vb
03mM Sm(18-c-6) -0.16 -0.02 0.14 2.0 -08 1 -059 -045 0.14 1.3 -0.53 1 20
5mM Sm(phen); -0.35-0.025 0.32 1.7 -09 1 -10 -0.03 0.198 36 -093 1 100
7 mM Tb(phen); -0.14 -0.25 0.11 1.7 -0.05 1 20
5 mM Yb(thd)s -0.03 -0.28 025 12 -0.025 1 50

@Concentration of electroactive species; 0.1 M TEAP using as supporting electrolyte; Ag/ AgCL PV vs. Ag/AgCl. cmV.

ImV/sec.

Table 3. Electrochemical data for Th{phen); and Yb(thd); complexes?® in dimethylformamide

Complexes Sweep rate E, Ep, E, ip ipa ip/ipe ip/ V%
P (mV/sec) V) (V) W) (1) WA (AS®)/(v¥)
20 0.14 0.025 0.115 1.05 1.75 1.70 0.23
Thphen) 50 0.15 0.025 0.120 1.45 1.85 1.27 0.20
phenjs 100 0.175 0.03 0.145 1.75 1.80 1.02 0.17
200 0.22 0.045 0.175 2.8 1.85 0.66 0.19
20 0.02 0.26 0.24 0.54 0.95 1.75 0.120
50 0.03 0.28 0.25 1.00 1.16 1.16 0.140
Yb(thd)s 100 0.05 0.30 0.25 120 126 1.05 0.120
200 0.09 0.33 0.24 1.50 1.56 1.04 0.106

¢Concentration of electrolyte species in the range 5 mM - 7 mM; 0.1 M TEAP used as supporting electrolyte; Ag/ AgCl

electrode.
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Fig. 9. Cyclic voltammograms 7 x 10-3M Tb(phen); in

dimethylformamide solution with 0.1M TEAP. a: 20

mV/sec.b: 50mV/sec,c: 100mV/sec,d: 200 mV/sec.
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Fig. 10. Cyclic voltammograms 5 x 10-3M Yb(thd); in
dimethylformamide solution with 0.1M TEAP. a: 20
mV/sec,b: 50mV/sec,c: 100mV/sec,d: 200mV/sec.
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