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The amount of lead-in a sample of yellow paint pig-
ment was determined using the Controlled Growth
Mercury Electrode (CGME) and Differential Pulse
Stripping Voltammetry (DPSV).

Electrochemical methods' provide numerous advan-
tages for the determination of trace metals in a wide
variety of matrices. Unlike other methods, such as
atomic absorption spectroscopy (AAS) and induc-
tively coupled plasma mass spectrometry (ICP-M3),
electrochemistry is relatively space- and cosi-efficient
[1]. As demand for on-site and point-source environ-
mental analyses increases, so too does demand for
portable, reliabie instrumentation that can be oper-
ated by non-specialists. Electrochemical techniques
are more than capable of meeting many of the needs
of the environmental market. Products are currently
being developed and tested in many environmental,
industrial, and clinical settings [2]. Electrochemical
methods, such as anodic stripping voltammetry
(ASV), compare favorably with spectroscopic meth-
ods for both plant and animal tissue, blood, ground
water and drinking water analyses [3,4].

One of the most discussed and insidious metals is
lead. Introduced into the environment by many differ-
ent means, it persists in nature and continues to con-
taminate living organisms in both rural and urban

" settings. A cumulative toxin, lead has been indicted
in many cases of child poisoning, with effects rang-
ing from miid retardation to death. In 1917, the medi-
cal community discovered that most cases of child-
hood fead poisoning are caused by the ingestion of
paint chips [5].
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Determination of Lead Using Differential Pulse Stripping
Voltammetry: Lead in Paint

Method

All lead determinations were made with the BAS.CV-
50 Voltarnmetric Analyzer or the BAS 100B/W Elec-
trochemical Workstation using the Differential Pulse
Stripping Voltammetry (DPSV) technique. DPSV dif-
fers from conventional linear sweep voltammetry by

its potential excitation waveform. This difference.

translates to increased sensitivity and lower detection
limits.
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A sample of hardened nitroceliulose lacquer pigment
(0.0046 g) was placed in a clean flask (soaked in 0.3
M nitric acid, rinsed with D.l. water) with 2 mL of 12
M hydrochloric acid {(Ultrex™ I1, J.T. Baker). The con-
tents of the flask were stirred vigorously with a mag-
netic stir bar for approximately 4 hours, The contents
were transferred to a 100-mL. polypropylene volumet-
ric flask and diluted to the mark with D.l. water. A
blank of 0.24 M hydrochloric acid solution was used
to generate a background voltammogram.

The working electrode was a BAS CGME, placed in
the static mercury drop electrode (SMDE) mode. The
CGME and Ag/AgCl reference and platinum wire
auxiliary electrode were connected to the 100B/W
Electrochemical Workstation. All solutions used in
this experiment were deaerated by sparging with ar-
gon for 10 minutes. All glassware and plastic were
soaked in 0.3 M nitric acid and rinsed with D.l. water
prior to analysis. Experimental parameters are shown
in T1.

_/

A G
BB /0 Kent Aves\W Lafayette, IN 47906 @ (317) 463-4527 @ TEL: 276141 @ FAX (317) 497-1102




DEPOSITION E (mV) -650
FINAL E (mV) +100
SCAN RATE (mV/s) 4

DEPQOSITION TIME (s) 120

PULSE AMPLITUDE (mV) 50
PULSE WIDTH (ms) 50

PULSE PERIOD (ms) 250
T1. Experimental Parameters for DPSV

No lead was found in the background solution. The
amount of lead in the pigment solution was deter-
mined by use of a standard addition curve. After the
initial voltammogram was recorded, an addition was
made by micro-pipetting 10 pL of lead atomic ab-
sorption standard (1 mg Pb(II)/mL, Aldrich) into the
sampie solution. After stirring the solution thoroughly,
the voltammogram was recorded for this and all sub-
sequent standard additions (F1). By processing the
data with the standard addition software on the
100B/W, the sample concentration was obtained with
the curve shown in F2.

Results and Discussion

The duration of the acid digestion of the pigment
sample was determined by muitiplying the length of
time needed for all of the yellow color to fade from
the pigment (2 hours) by two. Although this was an
arbitrary time, other samples that were digested for
longer periods showed no significant increase in lead
concentration. The concentration of lead in the sam-
ple was determined to be 1.1 ppm. Considering that
0.0046 g of pigment was used, the total amount of
lead released by acid digestion was 0.00012 g. The
paint pigment used was 2.4% lead, in the form of the
yellow chromate salt.
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F1. Voltammogram overlay of sample and three slandard
additions.
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F2. Standard addition curve using BAS 100 BW analysis

software.






