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Introduction Results

The National Metrology Institute of South Africa (NMISA) is expanding its capabilities in the field of the __ Conc’;ﬁi‘r‘:j;ﬁemg,g Con?ee:tur::i:ol\::'\g/g
analysis of trace and ultra-trace levels of toxic and minor elements in environmental samples, with a 1 1600 1

special focus on soils to support University of Pretoria (UP) projects in the field of veterinary geology . 1400 1

for the One Health Platform. I I 1200 |

The purpose of this study was to compare the accuracy of three different calibration strategies for the T

analysis of trace elements in soil using inductively coupled plasma sectorfield-mass spectrometry (ICP- 350 | 1

SFMS). The most accurate strategy employed in the laboratory is isotope dilution analysis and the 250 | T

other two strategies used are gravimetric external calibration with gravimetric internal standardisation o0 | i
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and gravimetric standard addition with gravimetric internal standardisation.
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The results and uncertainties for all the elements across all three calibration strategies
Gravimetric standard addition with gravimetric internal standardisation compare well with the certified values or the comparison reference values of the soil
R. samples. The estimated uncertainties of the results for the external calibration and
t standard addition methods can be improved by increasing the number of replicates.
Solvent
i-th This study shows that external calibration and standard addition methods can be applied
Soluti i .. i . i : i
SN . m,, oution with comparable precision to isotope dilution analysis. It opens doors to routine analytical
pi laboratories that require higher precision and accuracy for reporting results, but do not

have access to the expensive instrumentation required for isotope dilution analysis.

These approaches will be best suited to homogeneity and stabllity studies where many of
> the same samples are analysed. Due to the fact that many replicates of essentially the

Vessel
same samples are analysed, measurement precision comparable to the IDMS method that
will typically be used for the characterisation study can be obtained. In the case of these
Expen mental set u P studies the experimental design will be simplified compared to the study presented here
Microwave digestion ggfnrgniimples were analysed over an extended range of concentrations for the different

Reagents: Future work is planned to simplify the experimental design of the standard addition method
Step 1: 8 mL HNOg, 5 mL HCI, 3 mL HF by spiking the samples before digestion. This approach will reduce the amount of
gravimetric sample preparation required.
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Step 2: 1 mL HF, 15 mL 5% H;BO,

We measure what matters




