
 

 

 

 

 

APPENDIX 1 

  



 

1 Introduction 

 

 AME contacted the Geological Survey of Norway (NGU) in June 2013. 

After some discussion, it was decided to approach the beneficiation of the quartz as per standard 

application for high purity. The first stage is, as reported here, the preparation and classification of 

the fluid and mineral micro inclusions. Subsequent stages then targeted the potential to remove any 

micro fluid and mineral inclusions if various beneficiation techniques are to be adopted. 

 

Accordingly, a total of ~80 kg of +100 mm rocks, representative of the main ore body, was supplied 

to NGU for characterisation work.  

 

2 Experimental methods 

 

2.1 Characterisation Methods 

Characterisation work included particle sizing, micro inclusions, optical, electron microscopy, 

Laser ablation spectrometry. 

 

2.1.1 Initial Sample Treatment 

Petrological thick sections were prepared at the Dettmar dissection Technology 

GmbH & Co KG in Bochum, Germany. Petrological sections are surface-polished rock 

slabs (ca. 20x30x0.3mm) in our case quartz slabs with a thickness of 300um 

mounted with epoxy on a 4.8c2.8x0.2cm glass slide. 

 

2.1.2 Sizing Procedure 

A sample of crushed quartz (NGU samples 1-7 ) was sized using a standard 

laboratory sizing procedure. A known weight of sample (between 50 and 100 g) was 

first wet screened at 38 μm with the undersize collected in a bucket. Both the +38 

μm and -38 μm size fractions were then dried in an oven overnight at 60°C. The +38 

μm fraction was then placed on a standard series of Tyler test sieves ranging in size 

from 2360 μm down to 38 μm and placed in a rotary shaker for 20 min. The 

individual size fractions were weighed to produce a weight distribution by size. 

 

2.2 Analysis 

 

2.2.1 Inductively Coupled Plasma (ICP) Analysis 

Inductively-Coupled Plasma (ICP) chemical analysis was used to chemically analyse 

the samples using either Optical Emission Spectroscopy (OES) or for lower detection 

limits, Mass Spectrometry (MS). The submitted solid samples were digested using a 

mixture of HNO3 and HF acids. The digested solutions were made and analysed 

using either the ICP-OES or the ICP-MS. 

 

2.2.2 X-Ray Fluorescence (XRF) Analysis 

Known weights of pulverized sub-samples from the head sample and test products 

were fused into boro-silicate glass beads for X-Ray Fluorescence (XRF) analysis. The 

samples were analysed to determine the composition of the product for up to a 

total of twenty three elements or their oxide equivalents using a chemical analysis 

program suitable for this type of material. 

 

 

  



 

2.2.3 X-Ray Diffraction (XRD) Analysis 

Qualitative X-Ray Diffraction data was collected from pulverized sub-samples using a 

PANalytical X’Pert PRO Multi-Purpose Diffractometer with a cobalt target tube. 

Mineral phases present were identified by comparison of the peak positions and 

intensities with data published by the International Centre for Diffraction data 

(ICDD), Database Set 50, and with the aid of XPLOT for Windows, Version 1.34. 
 

2.2.4 QEMSCAN 

QEMSCAN is the world’s leading technology for rapid mineral analysis. The 

technology, developed by CSIRO, provides rapid identification of minerals and ores, 

improving the efficiency of mining operations and providing mining companies with 

a deeper understanding of their ores and refining processes. 
 

QEMSCAN involves the automation of a scanning electron microscope. Mineral 

identification is based largely on chemical composition information obtained from x-

ray emissions, which are generated as an electron beam scans over the sample. Four 

large rocks, said to be representative of the ore body, were supplied. Polished thin 

sections of selected hand samples were prepared These thin sections were coated 

with carbon to prevent charging during analysis. 
 

2.2.5 Scanning Electron Microscopy (SEM) 

Samples of the ore were analysed using a Scanning Electron Microscope in order to 

see whether the surface impurities could be identified. Analysis was by Energy-

Dispersive x-ray Spectroscopy (EDS). EDS is an analytical technique used for the 

elemental analysis or chemical characterization of a sample. It relies on the 

investigation of an interaction of some source of X-ray excitation and a sample. Its 

characterization capabilities are due in large part to the fundamental principle that 

each element has a unique atomic structure allowing unique set of peaks on its X-ray 

spectrum. 
 

2.2.6 Optical Microscopy 

Samples of ore were examined with a petrological microscope in order to document 

the frequency and type of fluid and mineral micro inclusions>2um. 

Microphotographs were taken with an AxioCam digital camera attached to the 

microscope using magnification to 1000x.  
 

2.2.7 Laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) 

Raster ablation was applied in the centre of the quartz crystals on an area of 

approximately 250x500um at a depth of 40 and 100um depending on 

crystallographic orientation and absorption behaviour.  
 

2.3 Leaching tests 

Preliminary leaching tests were conducted to determine whether it was possibly to quickly 

and simply beneficiate the ore to a purity higher level. The aim was to do this in such a 

manner as could be readily done at a mine site without the need for expensive capital and 

operating expenditure. The tests were conducted on ~4 kg riffled sub-samples of the ore 

which had been crushed to -20 mm.  
 

The Silica is to undergo further testing with different leaching methods to determine which 

process is the most efficient and cost effective.      
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