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Abstract : The differential pulse anode stripping voltammograms of some rare earth elements and their complexes
with catechol have been investigated in various pH and electrolytes. In a 0.1 M LiCl and pH 5.3 solution, Eu**
and Pr’* showed a single oxidation peak at -0.2 V and the oxidation currents were linearly increased with the
concentration of those ions. Tm**, Tb*", Yb** and Sm*" showed two oxidation peaks at -0.5 V and -0.2 V and
the oxidation currents at -0.5 V were increased with the concentration increase of those ions. The linear range
of those calibration curves was in 1 ppm~10 ppm. In the case of voltammograms of catechol complexes of rare
earth elements, Tb**-catechol and Eu**-catechol complex showed a single oxidation peak at -0.95 V and -0.65
V, respectively and Sm*'-catechol, Pr**-catechol, Tm*"-catechol and Yb**-catechol complexes showed two oxidation
peaks. The linear range of the calibration curves of those complex was 0.1 ppm~1.0 ppm.
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Fig. 1. Voltamogram of 0.1M LiCl supporting electrolyte.
scan rate=20 mv/sec, T=25°C. pH 5.7.
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Fig. 2. DPAS voltammogram of 2, 4 and 10 ppm Tb**. S.E=
0.1IM LiCl. scan rate=20 mv/sec, pH = 5.610.1.
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Fig. 3. DPAS voltammogram of 2, 5 and 10 ppm Yb*". S.E=
0.IM LiCl, scan rate= 20 mv/sec, pH=5.610.1.



372 AR - A7

3.1.25. Prte] AG-AF F4

Pr*e] pH7}E 9.5 ool A Prte] Ate} B-9e)e
ERA] 39k, pH 9.0~8.0 Alo]E2 @& -0.20 Vo
A Prte] Ast B2 7t vebsiTt

o] ALoNA Prre] wxZvt wEl ARk Wt
£ 24 31 tHTable 1).

3.13. EXA|Zte] st

e (Sm™, Yb*, Eu’', Tb*, Tm™, Prif)o]22] &
A A7l w2 ksl B9-2 AR WHEkE BY Fig
63 2.

-1.9 V 4 HlelA 4 Al wt Aks) 92
Ao W3lE =AW 3 AI7HS 50 secollA] 350
secE F7F AI71HAA B8 AR S AT o
5 IEE 0] 2.9] A7) w2 B9 AF e =

20F

s
wn

1.0

0.5

current, i( X 10 nA)

0.0

07 05 03

Fig. 4. DPAS voltammogram of 0.1 , 0.2 and 0.4 ppm Sm>".
S.E=0.1IM (CH;),NCI, scan rate=20 mv/sec, pH=
5.120.1.

4.0

3.0

current, i( X 10 nA)

1.0

0.0

0.4 02
potential (V)

Fig. 5. DPAS voltammogram of 0.2, 0.4 and 1.0 ppm Eu’**.
S.E= 0.1M LiCl, scan rate=20 mv/sec, pH=3.2+0.1.
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Table 1. DPASV current data for Ln(III) at first and second
peak potentials

First peak Second Peak

Ln(I1D) potential Current potential Current
(ppm) ) (nA) V) (nA)
" 2 0.50 0.25 0.10 0.75
4 0.50 0.52 0.10 0.40
10 0.50 0.81 0.10 0.80
Tm* 1 0.47 0.12 0.21 0.86
3 0.47 0.20 0.21 0.98
6 0.47 0.45 0.21 0.96
Yb* 2 0.62 0.12 0.48 0.21
5 0.62 0.16 0.48 0.41
10 0.62 0.18 0.48 0.86
Sm** 0.1 0.52 0.25 0.38 0.42
0.2 0.52 0.43 0.38 0.59
0.4 0.52 0.60 0.38 0.38
Euv" 0.2 0.19 0.12
0.4 NP 0.19 0.24
1.0 0.19 0.45
Pt 0.1 0.19 0.31
02 NP 0.19 0.62
0.4 0.19 1.19

NP =no peak
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Fig. 6. Effect for deposition time of rare earth ion. [Sm>']

and [Yb**']=10 ppm, [Eu*"], [Tb**] and [Tm**]= 20
ppm, S.E=0.1M, LiCl, scan rate=20 mV/sec.
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Fig. 7.DPAS voltammogram of [Tb*']-[catechol]. S.E=
0.1IM (CH;)NCI, scan rate=20 mv/sec, [catechol]=
0.1 ppm. A) 0.05 ppm Tb*" B) 0.1 ppm Tb*" C) 0.2
ppm Tb**, pH=5.310.1.
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Fig. 8. DPAS voltammogram of [Tm**-catechol] complex.
S.E=0.1M(CH;),NCl, scan rate=20 mv/sec, [catechol]
=0.2 ppm. A)0.06 ppm Tm*" B) 0.12 ppm Tm** C)
0.40 ppm Tm**, pH = 5.9+0.1.
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Fig. 9. DPAS voltammogram of [Pr**-catechol] complex.

S.E=0.IM(CHj3)4NCl, scan rate=20 mv/sec, [catechol]

=0.01 ppm. A) 0.01 ppm Pr** B) 0.05 ppm Pr**, pH
=5.7%0.1.
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Fig. 10. DPAS voltammogram of [Yb**-catechol] complex.
S.E = 0.1M(CHj3)4NCl, scan rate =20 mv/sec, [cat.]
=1 ppm. A) 0.1 ppm Yb*" B) 0.3 ppm Yb*" C) 0.5
ppm Yb*', pH=5.6£0.1.

QAL AEE Sk}
335. Yb¥-catecho ZE=2e| MMz =M
Yb*'-catechol Z&2] voltammograme  -1.71V<}
-1.41 VoA 7 7He] Abst E-9-2l7F vYER e, -1.40
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Fig. 11. DPAS voltammogram of [Eu**-catechol] complex.
S.E= 0.IM(CHj3)4NCl, scan ate=20 mv/sec, [catechol]
=0.1 ppm. A) 0.02 ppm Eu** B) 0.04 ppm Eu** C)
0.08 ppm Eu**, pH=5.110.1.

Table 2. DPAS current data for Ln(IIT)-catechol complex in
0.1M (CH;)4NCI supporting lectrolyte

First peak Second Peak

Ln(I1I) . Current . Current
eomy P ey P o
1 1.38 0.7 0.53 1.32
Sm** 2 1.38 1.1 0.54 1.31
3 1.38 2.3 0.54 1.31
0.05 0.99 0.53 NP NP
Tb*" 0.1 0.99 1.71 NP NP
0.2 0.99 2.92 NP NP
0.06 0.53 0.12 0.49 0.51
Tm* 0.12 0.51 0.24 0.48 0.60
0.40 0.54 0.24 0.48 1.20
1 1.71 0.12 1.40 2.36
YB3 1.72 0.13 1.38 3.12
5 1.78 0.14 1.38 4.53
0.02 0.63 0.921 NP NP
Euv¥' 0.04 0.64 1.57 NP NP
0.08 0.63 2.39 NP NP
- 0.01 0.98 2.84 0.39 0.97
0.05 0.10 4.75 0.39 0.98
NP =no peak

th Eu’" 55 F7H71WA] 063 VOl A RE &
e Az Fwo] 27t wkel Fig. 113} 7o) 213} B
2o AR/ FE FUIsIA

AF7A] & LndHZ 2HE9] 2ksk: 919} 5o
e AR whe Table 29 T SIATh Table 2°] 23}
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