
Chemical Analysis of Copper and Cobalt with 
the Thermo Scientific NITON® XL3t 500 Series
NITON XL3 Series Handheld Mining Analyzers – Simply Superior XRF

Application
Rapid turnaround on grade control samples for 
any mining operation can help increase production 
and process efficiencies if the resulting data proves 
to be both accurate and reliable on a wide variety 
of samples. This Application Study reports on data 
obtained using a Thermo Scientific NITON XL3t 500 
Series analyzer on samples provided by an undisclosed 
African copper (Cu) and cobalt (Co) mine. 

Open pit grade control is typically determined by 
collecting 1 kg samples either during grade control 
drilling or blast hole sampling.  Samples then are 
assayed at an on-site mine laboratory or sent to an 
off-site commercial laboratory. Lab turnaround times 
present a limiting factor in grade control decisions and 
productivity. Results from on-site labs generally take 
2 to 7 days, depending on sample throughput and mill 
demand. Off-site labs can take considerably longer 
when transportation and additional sample volumes 
from other sites are considered.

Given the economic value of copper and cobalt, 
mining exploration, mine mapping, and the use of 
grade control during mining operations is extremely 
important to the overall economy of a mine site. For 
example, the high variability of mineral distributions in 
certain areas demands that chemical data is accurate, 
detailed, and scientific. The same benefit can also 
be applied to the needs of Cu/Co traders, especially 
in remote areas such as the Democratic Republic of 
Congo (DRC). The hazards of buying and selling 
expensive ores in these regions depend on access to 
reliable assay data.

Now, with handheld Thermo Scientific NITON XL3t 
500 Series XRF analyzers, users can conduct rapid 
field screening for quantitative and qualitative analysis 
with the simple pull of a trigger.  

Method
For the purposes of direct comparison with laboratory 
data, samples were obtained from the mine and 
subjected to full laboratory preparation (dried, 
crushed, and pulverized). The samples then were split 
into three sub-samples. One-third were placed in 
plastic bags and individually labeled. Another third 
were placed into small XRF samples cups, and the 
remaining samples were sent to an external laboratory 
for analysis.

Bagged and cupped samples were analyzed using the 
NITON XLt3 500 Series analyzer for a minimum 
of 120 seconds per sample.* Two measurement 
techniques were used to assess any impact that the 
plastic bag may have had on the quality of the data 
produced by the handheld XRF. Sub-sampling into 
plastic bags is a quicker and, therefore, a far more 
cost-effective technique than placing all samples 
in XRF sample cups, which is typically required to 
achieve the highest precision. Particle size, sample 
homogeneity, and the presence of materials (Mylar®, 
plastic) between the sample and the instrument are 
the most significant factors determining instrument 
accuracy and precision. Other studies have been 
undertaken to assess the performance of the NITON 
500 Series XRF analyzer directly at the mine face and 
on blast hole samples to report instrument accuracy 
prior to sample preparation. Ask your local NITON 
Analyzers representative for this data.

Measurement
Technique

R2 for Copper (Cu) R2 for Cobalt (Co)

XRF sample cup 0.990 0.900
Direct sample bag 0.988 0.903

Table 1: Coefficient of determination for Cu and Co based on 
measurement technique.
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Results
Results from the external laboratory were compared 
against the results from the NITON XL3t 500 Series 
analyzer.  The coefficient of determination (R2) for each 
element and corresponding measurement technique is 
provided in Table 1 and Figures 1 through 4.  The R2 
is a measure of how closely the data sets correlate with 
each other.  A perfect correlation is 1.0.
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Clients Using Thermo Scientific NITON Analyzers for 
Cu Applications in the Mining Industry

COMPANY                                                          COUNTRY
Xstrata (Ernest Henry Copper Mine)..........................Australia
Placer Dome (Osborne Copper Mine)........................Australia
Sterlite (Thalanga Copper Mine).................................Australia
Perilya Exploration.........................................................Australia
Exco resources...............................................................Australia
Elatsite...............................................................................Bulgaria
Comisa....................................................................Zambia/Congo
Luanshya Copper Mines..................................................Zambia
Noranda...............................................................Quebec Canada
Bwana Makubwa (First Quantum).................................Zambia
Phelps Dodge..........................................................................USA
NU World Mining................................................................Congo
Sharma Bros International................................................Congo
Yingkou BL Mining Co. Ltd.................................................Africa

Conclusions and Comments
Results achieved using the Thermo Scientific NITON 
XL3t 500 Series analyzer demonstrate excellent 
correlation with laboratory results.  Both measurement 
techniques, i.e., measuring directly onto bag samples 
and measuring from XRF sample cups, indicate 
accurate results can be obtained with either method.**  

These results provide clear evidence that the 
performance of the Thermo Scientific NITON 
XL3t 500 Series instruments can produce data that 
approaches laboratory performance – in terms of 
accuracy – in a fraction of the time required for 
traditional laboratory methods.

To discuss your particular applications and 
performance requirements, or to schedule an on-site 
demonstration and see for yourself how Thermo 
Scientific NITON analyzers can help save you time and 
money, please contact your local NITON Analyzers 
representative or contact Thermo Fisher Scientific 
directly by e-mail at niton@thermofisher.com, or visit 
our website at www.thermo.com/niton.
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Figure 1: Sample bag technique – Laboratory vs. Thermo Scientific 
NITON analyzer for cobalt

Figure 2: Sample bag technique – Laboratory vs. Thermo Scientific                      
NITON analyzer for copper

Figure 3: XRF sample cup technique – Laboratory vs. Thermo 
Scientific NITON analyzer for cobalt

Figure 4: XRF sample cup technique – Laboratory vs. Thermo 
Scientific NITON analyzer for copper

*The performance data presented is representative of results from a single 
instrument

**The bagged samples were fully prepared; Cu and Co x-rays are not 
affected by the thickness of the plastic bags used in this study.


