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Introduction

Some ground water sources are
contaminated with arsenic originating from
some minerals. The maximum allowable
arsenic level decreased recently to 10 pg/l
for drinking waters challenged the
analytical chemists to develop more
sensitive and generally available methods
for arsenic determination. The same is valid
for some heavy metals such as nickel,
chromium (VI), mercury and cadmium
entering the water sources from industrial
plants. Novel water disinfection methods
such as those with chlorine dioxide and
ozone may be sources of dangerous
disinfection byproducts such as chlorite
and bromate.

Recently, an automatic measuring system
similar to potentiometric stripping analysis
[1] has been developed for a reliable,
simple and fast determination of the above
species in water samples. The method is
based on flow-through coulometry [2-8] and
computer controlled signal processing
enabling the measurement of
concentrations down to low ppb (ug/l).

EXPERIMENTAL

Instrument:
* Flow- through system EcaFlow® model
ISTRAN Ltd.,

GLP 150,
Slovakia.

Bratislava,

* Portable Coulometric Analyser model PCA,
ISTRAN Ltd., Bratislava, Slovakia
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* Flow-throuth electrochemical
cell Eca Cell® 353b, Istran Ltd.,
Bratislava, Slovakia

I Output

1 - working electrode,

2 - reference electrode,
3 - auxiliary electrode,
4 - membrane,

5 - packing,

6 - screw,

7 - plexiglass body,

8 - space for reference electrolyte

I Input

RESULTS AND DISCUSSION

Arsenic, cadmium, mercury and nickel are
measured by making use of a stripping
technique, where the metal traces are
collected on a flow-through electrode then are
stripped by constant current. The detection
limits for As, Cd, Hg, Ni were found to be
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Analysis of ground water samples from an
earlier antimony mine.

Sample No. As(lIl) Total As
ugfl ugll
1 <LOD 043103
2 <LOD 2.43 +0.34
3 <LOD 5680 + 240
4 3.89+0.23 146+1.2
5 <LOD 6,91+0,79
6 240+0.18 4.00+0.11
9 447 + 32 480 + 15
1 3700+300 3440+ 75

LOD: detection limit (0.2 ugh)

Cr(VI), bromate and chlorite are determined by
making use of the "In-Electrode Coulometric
Titration® method based on the direct
electrochemical conversion of the analyte species
in a porous or thin-layer electrode. Chromium (VI)
can be measured down to 2 pg/l, the detection
limit for chlorites is about 5 pg/l.
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The determination of bromates was tested in
various tap and bottled water samples. The
procedure is simple and straightforward: The
stabilised water sample is boiled short and on
cooling down the reagent solutions are added.
The sample is then aspirated by the analyser
and analysed automatically. The method enables
the measurement of 0.5 to 50 pg/l bromates with
a detection limit of 0.15 pg/l. The method for
bromate determination has been adopted to
commercially available systems enabling the
measurement by means of a portable analyser,
as well as with laboratory and process analysers.
Regarding  metrological  parameters, the
developed method can compete the ion
chromatographic method but is significantly
cheaper and faster.

Measurement of Cr(V1} in
tap  water.  Working
electrode E 104C,
elecirolyte R-205, sample
volume 2 mi, standard
- (green line) 33 pgll.

Determination of bromates
in disinfected tap water.
o Working  electrode E
104C, electrolyte R-013,
sample volume 2 ml,
standard  (green  line)
50 ugll.

Measurement of chiorites
e in tap water. Working
electrode  E  104C,
- electrolyte R 001, sample
volume 4 mi, standard
(green line) 120 pgh.

Measurement of cadmium
and mercury in river
water. Working electrode
E CA/Au, electrolyle R
205, sample volume 4 ml,
standard (shadow ling)
10 pghin Cd and 5 pg/l in
- = = - o e Hg.
SUMMARY
Species Detection limit Linear range
ngll pgh
As 0.2 0.5-200
Cd 0.2 0.5- 1000
Hg 0.1 0.2 -1 000
Ni 1.0 2-500
Cr(\V1) 20 5-1000
CIO; 5.0 10 - 5000
BrO 0.2 0.5-50
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