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1. Define any FIVE of the following terms.

(@) Ore (f) Cupellation

(b) Flux (g) Bead

(c) Charge (h) Slag

(d) Fusion (i) Reducing power
(e) Lead button (j) Gangue

(5 marks)

2. (a) Briefly, discuss the cupellation process in fire assay.

(b) Discuss the rational for including blanks and duplicates in the fire
assay procedure. ‘

(c) Discuss the importance of implementing QA/QC in the fire assay
laboratory.

(Total = 10 marks)

3. (a) Describe how an ore sample size is reduced and subdivided.

(b) Define “parting” and discuss the importance of inquartation during
the parting process.

(c) Briefly, discuss the fusion process in fire assay.

(Total = 10 marks)

4. (a) Describe the main steps involved in a typical quantitative analyses of
an ore sample from sample preparation to Flame Atomic Absorption
Spectroscopic (FAAS) analysis.

(b) Differentiate between XRF and XRD spectroscopy.

(c) Calculate the weight (g) of Pb button produced when a 1g of
sphalerite (ZnS) ore was fused with fluxes (assume all S is converted
to SO3). Equation: ~ ZnS + 4PbO —» ZnO + 4Pb + SO3

(refer to page 3 for data).

(Total = 12 marks)

[4 marks]

[3 marks]

[3 marks]

[3 marks]

[3 marks]

[4 marks]

[S marks]

[3 marks]

[4 marks]
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5. Assume that the following experimental data were generated in your practical
experiment #3&4 during the Flame AAS analysis of the bead, ore pulp and a reference
sample for gold concentration.

Table 1. Sample Data

Sample

Weight (g)

Digest vol. (mL)

Absorbance

Dilution

Ore

50.0531

50.0

0.145

10

Pulp

0.9989

50.0

0.025

1

Pulp duplicate

1.0051

50.0

0.024

1

Reference

1.0021

50.0

0.031

1

Linear regression eqﬁation for the calibration: y = 0.06x

(a) Calculate the gold concentrations in mg Au/L for each of the

samples. Note that the ore sample is diluted 10 times during FAAS

analysis. Report final concentrations to 2 decimal places.

(b) Calculate the gold concentrations in mg Au/Kg for each of the
samples. Report final concentrations to 2 decimal places.

(c) Calculate the recovery of the method. Accepted value of reference

sample is 25.0 mg AwKg.

(d) Calculate the relative percentage difference (RPD) of the duplicates.

(Total = 13 marks)

[4 marks]

[4 marks]

[2.5 marks]

[2.5 marks]
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