Application Note AN-V-223

Nickel and cobalt in drinking water

Simultaneous determination in the ng/L range on the Bi drop

electrode

The main sources of nickel pollution are
electroplating, metallurgical operations, or leaching
from pipes and fittings. Catalysts for the petroleum
and chemical industries are major application fields
for cobalt. In both cases, the metal is either released
directly, or via the waste water-river pathway into the
drinking water system. Therefore in the EU the
legislation specifies 20 ug/L as the limit value for the
Ni concentration in drinking water.

The simultaneous and straightforward determination
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of nickel and cobalt is based on adsorptive stripping
voltammetry (AdSV). The unique properties of the
non-toxic Bi drop electrode combined with AdSV
results in an excellent performance in terms of
sensitivity. The limit of detection for 30 s deposition
time is approximately 0.2 ug/L for nickel and 0.1 ug/L
for cobalt, and can be lowered further by increasing
the deposition time. This method is best suited for
automated systems or process analyzers, allowing
fully automatic determination in large sample series.
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SAMPLE

Drinking water, mineral water, sea water

EXPERIMENTAL

The water sample is pipetted into the measuring
vessel. Ammonia / ammonium chloride buffer and the
complexing agent dimethylglyoxime (DMG) are
added, and the simultaneous determination of nickel
and cobalt is carried out with a 884 Professional VA

using the parameters specified in Table 1. The
concentration is determined by two additions of a
nickel and cobalt standard addition solution.

The Bi drop electrode is electrochemically activated
prior to the first determination.

Figure 1. 884 Professional VA fully automated for VA analysis
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Table 1. Parameters

Parameter Setting
Mode SQW - Square wave
Deposition potential -0.8V
Deposition time 305
Start potential -0.8V
End potential -1.3V
Peak potential Ni -0.97V
Peak potential Co -1.12V
ELECTRODES
- Working electrode: Bi drop - Auxiliary electrode: Glassy carbon rod
- Reference electrode: Ag/AgCl/KCl (3 mol/L)
RESULTS
The method is suitable for the determination of nickel B(Ni”*) = 0.2-8 pg/L and B(Co?*) = 0.1-10 pg/L.
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Figure 2. Determination of nickel and cobalt in tap water spiked with B(Ni) = 0.5 ug/L and 3(Co) = 0.5 pg/L

www.metronm.com

3 L2 Metrohm



Table 2. Result

Sample Ni (ug/L) Co (ug/L)
Tap water spiked with B(Ni) = 0.5 ug/L and B(Co) = 0.5 ug/L 0.58 0.54
REFERENCES

Application Bulletin 440: Determination of nickel and cobalt in water samples by adsorptive stripping voltammetry

with a Bi drop electrode

CONTACT
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Industriestrasse 13
4800 Zofingen info@metrohm.ch
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CONFIGURATION

www.metrohm.com

884 Professional VA manual fir Multi-Mode-
Elektrode (MME)

884 Professional VA manual fur Multi-Mode-
Elektrode (MME) ist das Einstiegsgerat in die High-
End-Spurenanalytik mit Voltammetrie und
Polarographie mit der Multi-Mode-Elektrode pro, der
scTRACE Gold oder der Bismut-Tropfenelektrode. Die
bewdhrte Metrohm-Elektrodentechnik in
Kombination mit einem leistungsfahigen
Potentiostaten/Galvanostaten und der extrem
flexiblen viva-Software erdffnet neue Perspektiven fir
die Bestimmung von Schwermetallen. Der
Potentiostat mit zertifiziertem Kalibrator justiert sich
vor jeder Messung automatisch neu und garantiert

hochstmaogliche Prazision.

Mit dem Geradt konnen auch Bestimmungen mit
rotierenden Scheibenelektroden durchgefihrt
werden, zum Beispiel Bestimmungen von
organischen Additiven in galvanischen Badern mit
«Cyclic Voltammetric Stripping» (CVS), «Cyclic Pulse
Voltammetric Stripping» (CPVS) und
Chronopotentiometrie (CP). Der austauschbare
Messkopf ermdoglicht den schnellen Wechsel
zwischen den verschiedenen Applikationen mit
unterschiedlichen Elektroden.

Zur Steuerung, Datenerfassung und -auswertung
wird die Software viva benétigt.

Das 884 Professional VA manual fur MME wird mit
umfangreichem Zubehor und Messkopf fur die Multi-
Mode-Elektrode pro geliefert. Elektrodensatz und
viva-Lizenz sind separat zu bestellen.
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VA-Elektrodenausriistung mit
Bismuttropfenelektrode flr Professional-VA-Geréate
Kompletter Elektrodensatz flur voltammetrische
Bestimmungen von Schwermetallen. Enthalt
Bismuttropfenelektrode, Referenzelektrode, Glassy-
Carbon-Hilfselektrode, Messgefass, Ruhrer,

Elektrolytldsung und weiteres Zubehor.
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