CHAPTER 3
ANODIC STRIPPING ANALYSIS OF ARSENIC (III)

The literature on the polarographic reduction of
arsenic in various media was reviewed in reference 12. The
mechanism of polarographic reduction of As (III) in organic
acids (acetic, oxalic, tartaric, lactic, citric, succinic acid
and citrate-phosphate buffer solutigns) (13), in weakly acid
unbuffered solutions (HClOu-Na0104 and HZSOL}---Na\ZSO,+ at ionic
strength 0.1)(14), in NH3 solution with the presence of
0.005% gelatin (15) and in strong phosphoric acid (16) had
been investigated. The effects of organic surfactants on polaro-
graphic reduction of As (III) in 1 N H,S80,, HF and HC1l were
studied (17). Direct pulse polarographic determination of As
(III) in water and agueous extracts of garbage dumps in 2 M
HZSOQ and 2 M NaCl had been reported with a detection limit 6f
20 ppb of As (II1)(18). Using superimposed sinusoidal voltage
and a high Hg drop rate, polarographic reduction of moly%oarse-
nate in 1 M.Na0104-0.5 mM Na2M004-0.057 M HCth in 10% methyl
ethyl ketone gave a detection limit of 0.7 pM As (19). In addi-
tion, reduction of molyﬁoarsenate Sn o M NaClOu-O.B nM Na2M00h~
0.3 M HC10, in 50% methyl ethyl ketone by using superimposed

sinusoidal voltage and a natural low Hg drop rate resulted M %
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detection limit of 107'M (20). The O PR
(IIi) in (NHq)asou, Licli, HC1 Qere éxamined (21) and the optimum
conditions for obtaiﬁing a well-defined»oscillopolarogram of
As (III) in 04008 = 0.1 N (NH,).50,(20) and in 0,00k N(NH, )80,
(22) Qere reported. Moreover, the -reproducibility and sensitivity
of osciilopolarogfaphic determination of arsenic in heat-resistant
alloys were illustrated‘(Z}).» Arsenic in Te, Se, and metals
forming solution ammine complexes was polarographically deter=
mined in the supporting electrolyte containing 0.08 - 0.12 M HI,
63 = 72‘mM Fe (III); and 26 = 30 mM ascofbic acid (24). Recently,
differential pulse polarography of As (III) in a number of »
supporting electrolytes were studied and 1 M HCl was found to
give the grecatest sensitivitys the detection limit is caes 4 X 10-9M-
(25)

' Anodic stripping analyses of As (III) in some supporting
electrolytes at a Pt electrode were investigéted and 1,0 N HGl
was fqund to be the most suitable medium wifh the'sensitivify of
2,00 X 10-7M As; the anodic peak current is-linearly related to
the timevof'electrolysis in the range 1 = 20 minutes (26). The
determination of less than 2.00 X 1077M As (III) in 1 N HC1 by
the method of addition, using inverse voltammetry with amalgam
accumulation was described (27). Kaplin and his coworkers had
studied anodic strippipg analysis of As on graphite, Pt and Au
electrode and the sensitivity of As determination on a graphite

electrode was reported as 10—7gén?when'0u, Au, Pd or Pt ions
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were simultaneously electrodeposited (28). In addition, anodic
stripping analysis of‘As (III) by codeposition with Cu (II) in
0.24 M HC1 and stripping out in 4 M HCl was claimed with a rela-
tive deviation of more than 0% for determining 1-20 pg As/cm3
(29).

In this chapter the conditions for anodic stripping
analysis of As (III) in various electrolytes are described,

The optimum conditions for stripping analysis and the sensitivity

of As (III) in the electrolyte chosen is reported.
3«1 Evaluation of Electrolyte

Cathodic voltammograms of As (III) in the following
supporting electrolytesare tried and no voltammetric peak is
observed; 0.1 M HCl and 2 M sodium acetate buffer solution,

PH 1.15, 254 37, 5.05 and 8.65 of 0.1 M HC1l and 0.1 M NHQOH
buffer solution, and 1-3 M HCl. A cathodic voltammetric peak °

of 8.00 X 10~

M As (III) is shown in 4-6 M HC1l and its peak cur=-
rent is very smallj hafdly to observe. It is evident that As
(ITI) in 6 M HC1l results a better cathodic voltammogram and gives
higher sensitivity for stripping voltammogram (anodic voltam=-
mogram)e. The cathodic voltammogram of As (III) and the anodic

voltammogram of arsenic in 6 M HCl are shown in Figure 1. The

cathodic peak potential of As (III) is ca.-0.60 V and the anodic
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Figure 1

Voltammograms of
voltammoéram of
voltammogram of
As(III)for 3 min,

-E (V)

-0.50

arsenic in 6.M HCl; A is ‘
5.,00X10™ %y As(III) and B is the anodic /
arsenic after deposition of 3.00X10™ M .

"‘1.00

the cathodic



to the concentration of As (III) a#s shown in Figure 2. These

peak potential of arsenic is ca.+0.40 V. Owing to the limita-

tion of potential scan of the equipment used (=3.00 V to +O.SQ‘V)'

the anodic voltammogram shows a spike at +0.50 V.

%¢2 Stripping Analysis

Since the cathoﬁac peak potentlal of As (III) in 6 M HCl
is ca.=0.60 V the depeszﬁlon potent1a1 of =0.60 V is chosen.
The time for deposition of As (III) is varled, corresponding to
the concentration of As (III) in the test solution. The condi—
tions for dep051tlon of Aa (III) in 6 M HCl, data of stripping
analysis and thg\detection limit ar¢ given in Table 3. The
anodic peak curféﬁt”iﬁ;éﬁéﬁ”éﬁhditién is directly prOportionaI

<l’

lines are calculated least squares lines.
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Table 3 Conditions for deposition of As (III) and data of

stripping analysis of arsenic in 6 M HC1

Bapasition Conce of As (III) i;,a Detection
Potential (V) ftime (min) (M) (na) limit (M)
-0.60 3 1400 X 10~ 37453 + 3.48
5.00 X 1077 [19.17 + 1.31
4.00 X 1077 16433 + 1.89
3,00 X 1072 [12,18 & 1.18
2.00 X 1077 6.78 + 0419
5.00 % 107° 1481 + 0.11 | 5,00 X 10™ |
=0.60 10 5.00 X 1070 6652 + 0,49
4,00 ¥ 1070 5.02 + 0.42
3.00 X 107° 4,08 + 0.29 !
2.00 x 107° 2436 + 0.25
1,00 X 1070 1.38 + 0.08
5.00 X 1077 0.73 + 0.09 | 5,00 X 1077
-0.60 20 1.00 X 107° 215 + 0.23
5.00 X 10~7 1,02 + 0411
4,00 X 1077 0.77 + 0,07
3.00 X 1077 0.56 + 0,04
2400 X 1077 0.35 £ 0.02 |2.00 X 1077

i

a g : o
average anodic peak current.+ average deviation of morec than 4 trialss
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Figure 2 The linear dependence of anodic peak current on con-

centration for anodic stripping analysis of As(III)
using electrodeposition time: A) 3 min, B) 10 min
and C) 20 min.
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