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The limit of detection (LOD) is the minimum detectable quantity of the analyte of interest
(Skoog & West, 1985). In order to determine the LOD in fire assay by lead collection, the
minimum mass that an assay microbalance is capable of weighing (m in micrograms, and the
original test sample mass, Massassay in grams) determines the LOD (Table 1). The smallest
prill mass most assay microbalances can measure is 1μg or 0.001mg. Even with a microscope
it may be difficult to locate and pick up a prill weighing ten times that amount (i.e. 0.01mg or
10μg) and weigh it. If an analyst can weigh a prill of 1μg then the LOD becomes 1μg. However,
the concentration factor would be 50 times for a 50-gram assay sample and therefore the LOD
in g/t becomes 1μg divided by the original mass of the sample in grams taken for fire assay [1].
Therefore, the LOD in gravimetric fire assay is computed as:
𝐿𝑂𝐷 =

𝑚 (𝜇𝑔)
𝑀𝑎𝑠𝑠𝑎𝑠𝑠𝑎𝑦 (𝑔)

(g/t)

[1]

And, the limit of quantitation (LOQ), is simply the LOD multiplied by 10 (Long &
Winefordner, 1983):
𝐿𝑂𝑄 = 10 ∙

𝑚 (𝜇𝑔)
𝑀𝑎𝑠𝑠𝑎𝑠𝑠𝑎𝑦 (𝑔)

(g/t)
[2]

Therefore, with a sample mass of 50g taken for fire assay, the limit of detection would be
0.02g/t. i.e., 1µg = 1g/t, therefore 1µg/50g = 0.02g/t. If no prill was found to be weighed then
the LOD result would be <0.02 g/t or “not detected”. Table 2 gives a recommended reporting
scheme for LOD and LOQ.
Table 1. Mass of assay sample and corresponding limit of detection and limit of quantitation
for an assay microbalance capability of smallest prill mass of 1μg or 0.001mg.
Mass Assay Sample
(g)
30
50
100

LOD
(g/t)
0.03
0.02
0.01

LOQ
(g/t)
0.3
0.2
0.1
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Table 2. Recommended reporting scheme for LOD and LOQ in fire assay.
Data
<LOD
<LOQ
≥LOQ

Report as
Not detected
Detected
Report assay result
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