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Stripping voltammetry is a powerful technique for determination of low levels of metal ions. The key

element in voltammetric procedures is the selection of the working electrode. The first procedures were

developed using hanging mercury drop electrodes, however their major drawback was high toxicity. In

recent years, the literature has described many different working electrodes which use the formation of

metallic films, most often on a glassy carbon substrate. In our research, we used carbon nanotubes (CNT)

to modify the working electrode thanks to which the sensitivity of the determinations of Ti(IV) iones

increased.

The preparation of the working electrode involved first mixing a multiwall carbon nanotubes with epoxy resin (in a ratio of 1:25) to a

homogeneous mass. Then, in order to remove air bubbles, the resulting mass was heated to 115 degrees Celsius and hot centrifuged. The prepared

mass was then mixed (in a 2:1 ratio) with glassy carbon powder (size 0.4 - 12 µm). The resulting paste was put under pressure into a 2 mm

diameter hole drilled in epoxy resin.

The electrode prepared in this way was polished on sandpaper with coarse grit (P120) and then with fine grit (P2000). After polishing, the

electrode was rinsed with large amounts of triply distilled water and kept in an ultrasonic bath (Sonic-3, Polsonic, Poland) for 30 s to remove any

residual polishing material.

The electrode prepared in this way was ready for measurements and ensured obtaining stable and reproducible results over a long period of time.

The research was carried out over the period of one year and during this time no changes in the obtained signals were observed.

On each measurement day, the electrode was polished using 0.3 µm alumina slurry on a Buehler polishing pad and immersed for 30 s in an

ultrasonic bath.

Electrode preparation procedure

Analytical performance of the  Ti(IV) determination:

✓ limit of detection: 1.7 × 10-10 mol L-1

✓ linear range: 5 × 10-10 - 2 × 10-7 mol L-1
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Differential pulse voltammograms obtained in the course of

Ti(IV) determination in Bystrzyca river water: diluted five-fold

(a); as (a) + 2.5 × 10-8 mol L-1 Ti(IV) (b); as (a) + 5 × 10-8 mol L-1

Ti(IV) (c); as (a) + 7.5 × 10-8 mol L-1 Ti(IV) (d).

Apparatus for voltammetric measurements
❖ μAutolab analyzer (Utrecht, The Netherlands)
❖ A three electrode system including:
 CNT modified electrode,
 Pt - auxiliary electrode 
 Ag/AgCl - reference electrode 

➢ lead film was plated and the Ti(IV)-cupferron complex was

accumulated on the CNT modified electrode simultaneously

at the potential -0.8 V for 60 s

➢ differential pulse stripping voltammogram was recorded,

after 5 s equilibration time, while the potential was scanned

from -0.62 V to -0.85 V at a scan rate of 90 mV s-1 and pulse

height of 100 mV

➢ electrochemical cleaning of the CNT modified electrode was

performed at the potential -1.4 V for 10 s and next +0.2 V for

10 s. In this step the remains from the previous

measurement were reduced to the metallic state and then

were stripped from the electrode.

Voltammetric procedure of Ti(IV) determination

[https://www.indiamart.com/proddetail/multi-
walled-carbon-nanotubes-21117659412.html]
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Composition of the solution in voltammetric cell:
 analysed sample
 0.1 mol L-1 acetate buffer (pH=6.0)
 3 × 10-4 mol L-1 cupferron
 6 × 10-5 mol L-1 Pb(II)
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