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SYNOPSIS

Some problems in the determination of trace impurities in complex matrices by stripping
voltammetry was investigated. Two separate analyses were studied, namely the
determination of cobalt in a zinc electrolyte and the determination of arsenic in high
purity gold. In both cases matrix exchange was employed, thus flow systems were
designed which included an on-line deoxygenation system. In the former case, a flow
cell containing a hanging mercury drop electrode with perpendicular mercury and
solution flow was designed. Cobalt was complexed by dimethylglyoxime (DMG) and
determined by adsorptive stripping voltammetry. Interference from zinc was removed by
chelating it with citrate. In the latter case, a walljet cell was used with a gold film plated
onto a glassy carbon substrate as the working electrode. Arsenic was determined by
anodic stripping voltammetry. Interference from the large excess of gold present was
prevented by forming the kinetically inert gold () complex. The pH of the solution was
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adjusted to 3 to prevent electrode passivation, while avoiding decomposition of the gold
() cyanide complex. However, copper was found to be a major interference in this
analysis. This project demonstrated that electroanalytical techniques could be used for

the determination of trace elements in complex matrices.
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SAMEVATTING

Enkele probleme met die bepaling van spoor onsuiwerhede in komplekse monsters is
met stropingsvoltammetrie ondersoek. Twee verskillende ontledings is bestudeer;
naamlik, die bepaling van kobalt in 'n sink elektroliet en die bepaling van arseen in hoé
suiwerheid goud. In albei gevalle is matrysuitruiling gebruik, waarvoor vioeisisteme
ontwerp is wat ook aanlyn-suurstofonttrekking ingesluit het. Eerstens is 'n viceisel met'n
hangende kwikdruppel elektrode ontwerp waar die kwik- en oplossingvloei loodreg op
mekaar is. Kobalt is met dimetielglioksiem (DMG) gekomplekseer en bepaal deur
middel van adsorptiewe stropingsvoltammetrie. Die steuring van sink is oorkom deur
die sinksitraatchelaat te vorm. Tweedens is n muurspuitsel gebruik waar die werkende
elektrode 'n goudfilm glasagtige koolstof elekirode was. In die bepaling van arseen met
anodiese stropingsvoltammetrie is sianied gebruik om die goud te komplekseer as die

goud(l)sianiedkompleks. Steuring deur die groot oomaat goud is voorkom deur die
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vorming van die kineties inerte goud(l)sianiedkompleks. Die pH van die oplossing was 3
om passivering van die elektrode te verhoed, terwyl dit terselfdertyd voorkom dat die
goud(l)sianiedkompleks ontbind. Die projek het aangetoon dat koper erg steur in hierdie
bepaling. Dit bewys dat elektroanalitiese tegnieke vir die bepaling van spoor elemente

in komplekse monsters gebruik kan word.
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