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Abstract : Voltammetric behavior of some light lanthanide ions(La**, Pr'*, Nd*", Sm™
and Eu'") in acetonitrile(AN) and dimethylformamide(DMF) has been investigated by di-
rect current, differential pulse polarography and cyclic voltammetry. The reduction of La*",
Pr** and Nd*" in 0.1M TEAP proceeded directly to the metallic state through three-elec-
tron charge transfer of irreversible process where as Sm™ and Eu*" proceeded by charge
transfer of two steps. As the results of the cvclic voltammetric investigation, the first step
reductions of Sm’" and Eu'" were a quasireversible reaction, the second step reductions
were an irreversible reaction. The cathodic peak currents of the differential pulse polaro-

gram showed adsorptive properties at lower sweep rates and high concentrations of these
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metal ions. The peak potenital was shifted to a negative potential and the peak current
decreased with the increase of percentage of water in AN, On the other hand, the peak po-
tential was shifted to a positive potential and the peak current decreased with an increased

percentage of water in DMF.
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Fig. 1. DC and DP polarograms of light lanthanide
a) 7.0x107*M La™, b) 7.0x
107*M Pr**, ¢) 7.0x107*M Na**

ions in acetonitrile :
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Fig. 2. DC and DP polarograms of light lanthanide
jons in acetonitrile : a) 9.0%x107'M Sm*', b) 7.0x

107*'M Eu**
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Fig. 3. Relationship between the limiting current and
the concentration of La®' ion : a) in AN, b) in
DMF.



364 W - FMER - BRX - KWE - 28X

18

Ev™l x 107'M

Fig. 4. Relationship between the limiting current and
the concentration of Eu™ ion: a) st wave in DMF,
b) 1st wave in AN, ¢) 2nd wave in DMF and d) 2nd
wave in AN.
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Table 1. Polarographic data for light lanthanide ions
in AN and DMF. a) AN solution, b) DMF solution

" ] Temp. coff.

Ln? slop id(pA) (%/%c)
a) La* 15.4 5.90 1.61
Prit 12.5 4.10 1.7
Nd*+ 13.7 5.30 1.74
Eu(Il) 53.2 3.20 1.70
Ew(1l) 27.0 7.00 1.05
b} La** 21.0 1.94 1.53
Prit 15.0 1.40 1.32
Nd#** 18.0 2.50 1.65
Eu(1l) 46.0 3.10 1.67
Eu(l) 33.0 5.70 1.20

0.1M TEAP, [Ln*" 1=3.0x10"*M
Eu(lll)=1st wave, Eu( ll ) =2nd wave
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Tuble 2. The value of E;;» and K’y for 5.0x107'M
La®* in Acetonitrile at various temperature.

Temp Iq —Ei 2 K’n(em’/ sec)
() (uA)  (V s, Ag/ AgCl) (x107%)

5 7.40 1.67 2.229
10 7.60 1.66 3.077
15 7.80 1.64 4.500
20) 8.30 1.64 6.438
25 9.50 1.62 11.48
30 10.2 1.62 14.28
35 12.0 1.60 26.17
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2. 5 Cyclic voltammograms of Sm™" ion.
Scan rate 100mV /sec : a) 9.0x107'M Sm*" in
AN b) 5.0x107*M Sm®" in DMF.
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Fig. 6 Cyclic voltammograms of Eu"™ ion.
Scan rate 100mV /sec : a) 9.0x107*M Eu** in
AN b) 5.0x10'M Eu"" in DMF.
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Table 3. Cyclic voltammetric data for light lanthanide ions in AN and DMF

‘ Scan rate ipe ipa . 12 L. 4E,
Ln (mV/sec) '_Epc (“A) (#A) 1pc/v lpa/lp(: ('\(v)
a) La™" 20 1.57 0.67 0.150
50 1.59 0.99 0.140
100 1.61 1.26 0.126
200 1.64 1.40 0,099
Eu** 20 0.14 1.65 1.2 0.370 0.730 0.070
50 0.16 2.48 1.6 0.350 0.640 0.110
100 0.18 3.20 2.2 0.326 0.690 0.157
200 0.20 3.75 2.7 0.265 0.720 0.263
Eu** 20 1.72 4.75 1.060
50 1.73 7.00 0.990
100 1.75 9.55 0.950
200 1.78 12.30 0.870
a) La** 20
50 2.10 0.84 0.120
100 2.11 1.41 0.141
200 2.15 2.20 0.155
Eu** 20 0.80 0.66 0.60 0.134 1.000 0.090
50 0.82 0.88 0.88 0.124 1.000 0.122
100 0.84 1.17 1.12 0.117 0.957 0.165
200 0.87 1.40 1.38 0.099 0. 986 0.230
Eu’* 20 2.14 2.64 0.059
50 2.17 3.48 0.492
100 2.20 3.9 0.39
200 2.25 4.22 0.298

a) :in AN, [La**]=1.0x107*M, [Ed™" ] =7.0x10"*M
b) ; in DMF, [La"]=5.0x10"'M, [Eu**1=7.0x10"*M
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Table 4.1,/ C values at different lanthanides concentration and scan rate

[Ln] x107*M Scan rate, mV / sec
10 20 50 100 200
a) Eu'™ 3 0.13 0.206 0.306 0.386 0.426
5 0.16 0.216 0.300 0.396 0.440
7 0.17 0.235 0.354 0.457 0.535
9 0.20 0,238 0.366 0.450 0.530
Eu™ 3 0.32 0.410 0.606 0.810 0.910
5 0.36 0.484 0.736 0.820 0.988
7 0.52 0.670 1.000 1.360 1.470
9 0.55 0.720 1.220 1.616 1.742
b) Eu** 5 0.086 0.124 0.166 0.180
7 0.088 0.126 0.167 0.200
9 0.090 0.136 0.166 0.212
11 0.091 0.136 0.174 0.218
Eu** 5 0.316 0.492 0.596 0.692
7 0.377 0.497 0.566 0.603
9 0.462 0.467 0.644 0.702
11 0.432 0.582 0.673 0.727
a) in acetonitrile, b) in DMF
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Table 5. Effect of the addition of H:O on the reduction of Eu*" in acetonitrile by cyclic voltammetry.

E-W - HMEE - WK - EHE - 8%

H.0 —E,(Vus. Ag/AgCl)  —E,. ipe(uA) ipa(gA) ipa/ ipe 4E,
(%) Ist 2nd 1st 2nd (mV)
0 0.18 1.75 0.10 3.20 9.55 2.20 0.69 80
0.3 0.28 1.77 0.09 2.35 9.23 1.89 0.80 180
1 0.43 1.79 0.08 1.96 8.92 1.62 0.83 350
5 0.68 1.87 0.06 1.76 8.50 1.48 0.84 620
10 0.85 1.91 0.07 1.60 8.42 1.37 0.86 780
20 0.86 1.94 0.07 1.60 8.40 1.37 0.85 780
40 (.88 1.95 0.08 1.55 8.35 1.35 0.87 800
[Eu**]=7.0x10"*M, 0.1M TEAP, Scan rate=100mV / sec
Tuble 6. Effect of the addition of HzO on the reduction of Eu** in DMF by cyclic voltammetry.
H.0 —Ep(V vs. Ag/ AgCl) —E;a ipe( 4A) ipa(uA) ipa/ ipe 4E,
(%) 1st 2nd 1st 2nd (mV)
0 0.84 2.20 0.69 1.17 3.96 1.12 0.9 150
0.2 0.79 2.15 0.65 1.12 3.80 1.05 0.95 140
1 0.76 2.11 0.62 1.07 3.72 1.02 0.95 140
5 0.79 2.08 0.64 0.98 3.46 0.98 1.00 150
10 0.79 2.07 0.65 0.85 334 0.95 1.10 140
20 0.80 2.04 0.65 0.80 2.84 0.84 1.05 150
40 0.79 2.03 0.64 0.76 2.78 0.78 1.02 150
50 ‘ 0.78 2.02 0.57 0.88 3.12 0.83 0.94 210

[Ed*T]=7.0x107*M, 0.IM TEAP, Scan rate=100mV / sec
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