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DETERMINATION OF BISMUTH IN COPPER CONSENTRATE BY
ATOMIC ABSORPTION SPECTROMETRY

Trajée Stafilov!, Borka Ristova’ and Milan Ristov?

ABSTRACT

A method for bismuth determination in copper concentrate by atomic absorption spectrometry
is presented. Investigations of the matrix interferences showed that iron increasing the bismuth
absorbance. For this reason, a mathematical relation for correction of the obtained value for bismuth
in dependence of iron content, is proposed.

INTRODUCTION

It is very important to follow the presence of bismuth in copper concentrate
because in the copper production, bismuth passcs into a metal phase, and it
contaminates the obtained copper. The bismuth determination in geological
materials is performed by different methods, but atomic absorption spectrometry
(AAS) is one of the most applied one. In addition, different technique of atomic
absorption spectrometry (AAS) are used: flame (ENDO et al., 1969; TARASEVICH
et al., 1975; cLARK and VIETS, 1981; GUSKINSKII et al., 1982), electrothermal
(LANGMYHR et al., 1974; KANE, 1979; HEINRICHS, 1979; SCHROEN et al., 1983),
and lately, hydride generation technique (DEKERSABIEC, 1980; TERASHIMA, 1984,
CROCK, 1989; ZHANG, 1990).

In this work a method for direct bismuth determination in copper concentra-
te by flame AAS is prescnted.
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EXPERIMENTAL
Instrumentation
A Perkin-Elmer M 5000 atomic absorption spectrophotometer was applicd.

A bismuth hollow cathode lamp was uscd as a source, while deuterium lamp was
uscd as a background corrector. The instrumental paranicter arc given in Table 1.

TABLE 1. Instrumental parameters for bismuth determination by AAS

Wavclength 223.1

Slit 0.2 nm

Lamp current 10 mA

Gas mixture Air-Acctylene
Procedure

5 g of copper concentrate were taken into a beaker of 400 cm’ and 45 cm’
concentrated HC1 and 15 cm’ concentrated HNO; were added. This solution was
hcated 30-40 minutes on a hot plate. Then, 25 ¢cm’ destiled water were added and
the solution was hcated for another 15 minutes. The solution was cooled and
filterred off. The viltrate was collected in a volumctricf flask of 100 ¢cm’, and
filled with dcstiled water; from this solution the determination of bismuth by AAS
was performed.

RESULTS AND DISCUSSION

In the application of AAS it is nccessary to cheque the possible interfcrences
on the determination of the investigated clement, especially when the sample is of
a complex composition. To avoid this intcrferences in the bismuth determination
by flame AAS in defferent geological samples a matrix modification (Endo ct al.,
1969) or extraction of bismuth (TARASEVICH et al., 1975; CLARK and VIETS, 1981;
GUSKINSKII et al., 1982; LANGMYHR ct al., 1974) were applicd. It was necessary
to sce the eventual influence of the elements with higher concentration in copper
concentrates (copper, iron, calcium and lead) and in the obtained sample solution,
on the bismuth determination. For this purpose a scrics of solution with constant
concentration of bismuth (10 mg. cm-3) and different concentration of the
potential intercferent elements, were prepared. The investigations show that the
presence of calcium and lead (from O to 250 mg. ¢cm-3, corrcsponding to 0.1 to
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0.5 % in the solid samplc) and copper (up to 16 mg. cm-3, corresponding to the
concentration of 32%) don't interfcre on the absorption of bismuth.

However, the presence of iron in the solution (from 7-16 mg. cm®,
corresponding to the iron concentration of 24-32%) increasc the absorption of
bismuth. It was found that there is a lincar dependency on the increcasing of the
obtained bismuth concentration from the iron concentration, Fig. 1. Applying the
lincar regression analysis, the relation for the calculation of the correct value of
the bismuth concentration was obtained from the found concentration of bismuth
and the concentration of iron:

Cpi = Cp; (found) -0.06212. Ck. - 0.3126

were the corresponding concentrations arc given in xg. cm ™ for Cy;, and in mg.
cm-’ for Cre.
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Fig. 1. The dependence of difference between Cp; (found) and Cp; (correct) from
the iron concentration

To cheque this relation, three samples of copper concentrate were analyzed
and the correct valucs of bismuth were calculated, and than these valucs were
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“compared with the values obtained by the spectrographic method, as shown in
Table 2. One can notice that the corrected values of bismuth are similar to those
obtained by spectrographic method.

TABLE 2. Results from the bismuth determination in copper concentrate samples by proposed
method and by spectrographic method

:Iz:)mple vE, % 5“_’?81%‘; method (%) v (ggggz?graphic method (%)
Bi Bi

L-1 31.81 0.089 0.079 0.077

L-3 29.75 0.165 0.147 0.140

L-11 30.05 0.160 0.142 0.140
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PE3UME

OIIPEJEJTYBAIBE HA BU3MYT BO BAKAPEH KOHIITEHTPAT CO
ITIOMOII HA ATOMCKA AIICOPITIIMOHA CIIEKTPOMETPUJA

Tpajue C'radm.uonl, Bopka PyHCTona2 u Munan Puctos’
HucturyT 3a xemuja, Ilpupoano-maremaruyxu daxyirer,

Bo TpyZOT € mpuKkaxkaHa MocTanka 3a onpenesyBaibe Ha OM3yMOT BO
fakapHH KOHIEHTPATH CO MOMOII Ha aTOMCKA allCOPMIUOHA CIIEKTPOMET-
puja. HcnuryBarsata Ha BIUjaHUETO Ha MPUCYTHUOT MATPHKC MOKaXKa J1eKa
JKeJIe30TO BJIHjae Bp3 ONpelelyBatheTO Ha OM3MYTOT CO TOA IUTO ja 3roJie-
MyBa BpeIHOCTa Ha ancopbaHuara. [TpensoxeHa e MaTeMaTUYKa KOpeKIHja
Ha nobueHaTa BpeHOCT Ha KOHIEHTpalujata Ha GU3MYT BO 3aBUCHOCT OJI
KOHIIEHTpalMjaTa Ha )eJjle30 BO MOOHeHHOT pacTBop.

2 [IpernpujaTie 3a pynapcTeo M MeTatypruja Ha bakap ,Byunm”, MakeaoHuja
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