CHAPTER 4
ANODIC STRIPPING ANALYSIS OF LEAD (II)

Lead (II) in various samples are determined by anodic stripping
voltammetry and a list of applications is shown in Table 4, Since
lead metal forms azilgam with mercury, a one step process which can
be used to improve the senSlIiIIty pf 1ead determination is mercury
plating "in situ" (28), Mgzéur// i RS e added £0 the test solution
and a simultaneous dep051f(/ /{s;madq for both mercury and lead in the

4
sample. This results in e/f“cmeiy %ﬁin film with a thickness depending

onh plating time and mercuric¢ nlféhte concentratlon.

The study of the cathodfefand anodlc stripping voltammetry of
lead (II), mercury (II) qpﬁ:mlziure of Jead (II) - mercury (II) are
reported in this cha ptera'fﬁhe cathodic peak potential of Pb(II), Hg 'II)
and Pb(II) - Hg(II) in 0.10 M KNqsare listed in Table 5. Since the
cathodic peak of lead (IT) in 4.00 X 107N g (NG), and 0.10 M in KNG,
showed at -0.52 V, the potentlal of -0.,80 V was chosen for the deposi-
tion, After deposition, the anodic voltammetry of Pb, Hg and Pb(Hg)
were studied. The conditions and results of this study are shown in
Table 6. The anodic voltammogram from this study - showed a very well
peak separation of lead (-0.47 V) and mercury (+0.28 V) (see Table 6
and Figure 7).

The sensitivity for Jctermination of lead (II) wes studied in

010 M KNQBand in 1,00 X 10-5M Hg (Ng;% -0.10 M KNgf As seen in Table 7,
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Table 4 Summary of eelected ASV application of lead (II) in samples.

Workiﬁg electrode used®

Reference

Sample
Sea water HMDE 15
Atmospheric particulate HMDE 16
Natural water HMDE 17, 18
Estaurine waters \\1;;“JAQ2f/HMDE 19
Blood :—? //'/V'HM'VDE 20
Atmospheric particulat{§j€§?7v; HMDE 21
Atmospheric particulagééi;;'?ifﬁi MTFE 22
Natural water /////i /Véfgj , MTFE 23
Blood gk “3 (' MTFE 2y @5
Natural water _jﬁif?%%ji}/MTFE 26, 27
Natural water and }if———;irdfaftn%;glgssy carbon 28
reagents - electré&é mercury plated
in situ
Natural water, blood MTFGC 29
and urine
Natural water, blood MTFGC 30
and biological tissue
Environmental water MTFGC 31
In an acetate buffer mercury-coated 32
wax ~impregnated

graphite electrode
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Table 4
(continued)
Sample Working electrode used”®  Reference
In unstirred KNO3 solution MTFE o5
at pH 3.5
In 10'4M HNq5 rotaéigg Hg-amalgumnted 34
"“Eu > di electrode
a
HMDE = &eo&;odes,
MTFE = ro

MTFGC = mercury thln—fllm bn g@aﬁsy carbon.

the anodic peak current aFTPb(Hg) is hi than the one of Pb(II).,

These results insist the sensitivity improvement of amalgamated formation.
The concentration ratio of \Pb(II) to Hg(II) was also studieé. It has

been noticed that the anodic peak of Hg is not given in the anodic

stripping voltammogram if the coﬁcentration ratio of Hg(II) to Pb(II)

is less than 1000, Though, this concentration ratio is higher than

1000 and the anodic peak of Hg is shown, its anodic peak current does

not interfere the anodic peak current of Pb; since they are about 0.7

volt separated.
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Figure 7 The anodic voltammogram of 1,00 X 10-5M Pb(II)

and 8,00 X 10™°M Hg (II) in 0,10 M KNG »
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Table 5 Cathodic voltammetric data of metal ion in 0.10 M KN%S’

using the scan rate of 0,8 V/minute.

using the scan ;qtg g

Table 6 Anodic stripping Vﬁ;f//#eﬁf

/
/

{

,B,Vymlnuteo

Metal ion Concentration, M E (v)
R, €
N -2
Pb(1I) 1,00 X 10 0,57
Hg(II) 8,00 X 107 40,20
Pb(II) + Hg(II) 5.00 ¥ 10”3+/uuoo X 1072 -0.52, +0.20
NN
’—’_/

ic data of metal ion in 0.10 M KN

/ o AL Deposi tion
e oK concentratf%}ﬂ/'\;ggéentlu:(\') Time(min) EB’ a(V)
Pb(IT) odi 3c **5-~- —8lgo 5 047
Hg(II) 1700 1% GH 2 -0,80 10 +0,28
PB(II) +Hp(11) | 2.50%46%% mooij -0,80 10 -0.47, +0.28

-6

Table 7 Comparison of anod’c stripping voltammetric data of 1.50X 10 "M

Pb(II) in 0,70 M KNO} and in 1.00 X 16X Hg(No5)2— 0, 10M KNOE s

using the scan rate of 0,8 V/minute.

1.50 X 16° % Hg(N%)2~-O.1O M KNo5

Deprsition
e e Electrolyte p o 9“3)
Potential (V) Time {(min) at -0.48 Vv
~0,80 20 0.10 M KNQ; 1.46

2,60
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It is this thesis purpose to determine trace amount of lead

(II) as small as possible. Thus, a series of concentration less than

2 X 10‘6M Pb(II) in 1400 X 10™7M Hg(Noj)z and 0,10 M in KNo3 was investi-

gated by anodic stripping analysis (see Table 8). The suitable time
for deposition of this amount of Pb(II) is 20 minutes at =0.,80 V. The
stripping voltammogram shows a single peak at ca. =0.48 V which is the
anodic peak of lead (II). As seen) in Figure 8, the anodic peak current

J////

is directly proportional to‘gB(II)

1.50 X 10~0M to 2.00 X 10’7/ i&)‘ >

entration in the range of

The sensitivity /taﬁhnlque seemed to be improved if a

rotating glassy carbon pﬂ%xﬁércury pl ted in situ and higher

scan rate were used (28).

Table 8 Condition for deposxfio ng'Pb(II) and data of stripping
A

andlysid of :Le@.—nr:ﬁﬁé’—?ﬂo’% HG(NO, ), and 0.10 M in KNG,

at pH 145, using the scan rate 0.8 V/minute.
{ ) d

Deposition HUL Concentrétion of Pb(II) ;;’ .
Potential (V)|Time (min) (1) (ma)
-0,80 20 1450 X 107° 2,60 + 0,13
| 1.00 x 107° 1665 + 0413
8.00 x 1077 1,27 + 0402
6.00 X 1077 0489 + 0.05
4,00 X 1077 0451 + 0405
2,00 X 1077 0.13 + 0.03

a : : . .
average anodic peak current + mean deviation of more than 4 trials,
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concentration for anodic stripping analysis

of Pb(II) using electrodeposition time of

20 minutes and scan rate 0.8 V/minute, The

line drawn is the calculated least squares
1ine.
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