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Appendix A 

 

Figure 6-1 Effects of dilution and aging time on Au(I)-thiosulfate stability in water. 

Chromatograms show injections of the standard spaced 60 minutes apart with an inserted 

plot of peak heights over time. The chromatograms are y-offset at intervals of ~5000 counts. 

Mobile phase: 6: 17.5 v/v isopropanol: acetonitrile, 1 mM TBAC, 5 mM NaH2PO4/Na2HPO4, 

pH 7.  
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Figure 6-2 Effects of dilution and aging time on Au(I)-cyanide stability in water. 

Chromatograms show injections of the standard spaced 60 minutes apart with an 

inserted plot of peak heights over time. The chromatograms are y-offset at intervals 

of ~8500 counts. Mobile phase: 6: 17.5 v/v isopropanol: acetonitrile, 1 mM TBAC, 5 

mM NaH2PO4/Na2HPO4, pH 7. 
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Appendix B 

The Challenger Gold mine samples that exhibited an additional peak around 1.3 minutes 

(Section 3.4.2) were reanalysed with the modified mobile phase to determine if this peak 

could be attributed to unretained components from the matrix. The retention time of the peak 

was unchanged with the new mobile phase, indicating that this peak was from the matrix, not 

a Au(III) complex. 

 

 

Figure 6-3 Effect of HDTMAOH on the unretained peak in Challenger mine wastes. 

Chromatograms show (i) the shifted 100 mg L
-1

 of Au(III)-chloride and the unshifted 

matrix peaks at 1.3 minutes for the (ii) Challenger tailings and (iii) Challenger process 

water. Mobile phase: 6: 17.5 v/v isopropanol: acetonitrile, 1 mM ion-pairing agent 

(99:1 v/v TBAC:HDTMAOH), 5 mM NaH2PO4/Na2HPO4, pH 7.  
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Appendix C 

X-ray Diffraction (XRD) Analysis 

The natural samples listed in Table 4-2 were analysed with XRD to confirm that they were 

manganese minerals. All analyses were run by Dr. Barbara Etschmann from the South 

Australian Museum by room temperature powder XRD, using a Huber G760 100 mm image 

plate Guinier Camera with Co Kα1radiation (*λ *= 1.78892 Å). The samples were ground in 

acetone, spread uniformly on a MYLAR film and mounted on the sample oscillation unit for 

data collection. 

 

 

Figure 6-4 XRD pattern of G17606, birnessite. 

 

 23- 1046 BIRNESSITE, SYN

 46- 1045 QUARTZ, SYN

File Name: y:\...\2623-36797_g17606. birnessite.xpt

36797.  G17606. Birnessite.  As received.                                                                                       
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Figure 6-5 XRD pattern of G18130, lithiophorite/vernadite/goethite. 

 

 

Figure 6-6 XRD pattern of G13911, kutnahorite. 

 

 15- 604 VERNADITE

 29- 713 GOETHITE

 41- 1378 LITHIOPHORITE

File Name: y:\...\2623-36790_g18130. ramsdellite.xpt

36790.  G18130. Ramsdellite.  As received.                                                                                      
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 78- 1252 QUARTZ LOW, SYN

 84- 1290 KUTNOHORITE

 79- 416 MAGNETITE

 46- 1400 TAIKANITE

File Name: y:\...\2623-36798_g13911. manganese ore.xpt

36798.  G13911. Manganese ore.  As received.                                                                                    
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Figure 6-7 XRD pattern of G7678, Cryptomelane. 

 

 

Figure 6-8 XRD pattern of G31991, hetaerolite/chalcophanite/hollandite. 

 

 78- 1252 QUARTZ LOW, SYN

 74- 1451 CRYPTOMELANE

 86- 2335 CALCITE, MAGNESIAN

 84- 1713 TODOROKITE

File Name: y:\...\2623-36802_g7678. cryptomelane.xpt

36802.  G7678. Cryptomelane.  As received.                                                                                      
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 24- 1133 HETAEROLITE, SYN

 84- 1692 CHALCOPHANITE

 49- 1829 HOLLANDITE, STRONTIAN

File Name: y:\...\2623-36804_g31991. chalcophanite.xpt

36804.  G31991. Chalcophanite.  As received.                                                                                    
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Figure 6-9 XRD of G30226, Pyrolusite. 

 

 

Figure 6-10 XRD of G30226, Coronadite. 

 72- 1984 PYROLUSITE

File Name: y:\...\2623-36792_g22723. romanechite.xpt

36792.  G22723. Romanechite.  As received.                                                                                      
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 84- 2049 CORONADITE

File Name: y:\...\2623-36794_g30226. coronadite.xpt

36794.  G30226. Coronadite.  As received.                                                                                       
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Appendix D 

 

Figure 6-11 Effect of Cl
-
 ions on [(bpy)2Mn

III
(-O)2Mn

IV
(bpy)2]

3-
 and permanganate solutions. 

Chromatograms of blank oxidation reactions (containing no Au); y-offset at intervals 

of ~250 counts. Solutions were diluted 20 times in water before analysis; Mobile 

phase: 6: 17.5 v/v isopropanol: acetonitrile, 1 mM TBAC, 5 mM NaH2PO4/Na2HPO4, 

pH 7. 


