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Client: Newcrest Mining Ltd 
Job number:  20_0011 
Sample: 20_0011_01 RFS 
Client ID: Newcrest DEM 
Revision:  0 
Date: 17th January 2020 
Analysis: Respirable alpha-quartz concentration analysis by x-ray diffraction (XRD) and scanning 

electron microscopy (SEM) using the modified SWeRF method¹ 
 
 
Sample Preparation 
The sample was supplied to Microanalysis Australia as a bulk solid. The sample was tested as received. 
 
A representative sub-sample was wet sieved at 150 µm, and the < 150 µm fraction (suspension) was thoroughly 
homogenized and sized by laser diffraction reporting size between 150 µm and 20 nm.  
 
The respirable fraction was abstracted by settling and decantation, and the abstracted particle size, composition 
and morphology was verified by scanning electron microscope (SEM) for equivalent aerodynamic diameter (EAD).   
 
Once the equivalent aerodynamic size was verified by SEM, the abstracted fraction was analysed qualitatively and 
quantitatively by x-ray diffraction to assess the alpha-quartz concentration. 
 
Analysis 
The wet sieving was conducted using a light-flow (approximately 1 L /min) water spray jet on a 150 µm stainless 
steel Endecotts sieve. The < 150 µm fraction was collected in a bucket for laser diffraction analysis. Each size 

fraction was then oven dried at 105 C. The dried weights of each of the fractions were noted and the fraction 
percentage calculated based on the original dried starting weight. 
 
The laser diffraction size distribution analyses were conducted using a Malvern Mastersizer MS2000 calibrated 
using QAS3002 certified reference material and certified within specification. The analyses were conducted 
following ISO13320-1:2009. 
 
For the sedimentation, the time for a specific fall height for PM4 (EAD) particles was calculated using Stokes Law. 
The samples were then homogenised and allowed to settle for the calculated time before the supernatant was 

decanted off, down to the limit of the fall height. The density and viscosity of water at 21 C, and an assumed 
particle density of 2.65 g/cc were used.  
 
The electron microscope used was a Carl Zeiss EVO50 equipped with an Oxford Instruments INCA energy 
dispersive spectrometer (EDS). All images were acquired using backscatter electrons, unless otherwise specified 
to highlight particle composition. The contrast in backscatter electron images is proportional to average 
elemental composition i.e. the brighter the particle the higher the atomic number. Some images with contrasting 
brightness particles were examined by EDS for elemental composition. 
 
The extracted fraction was deposited on a filter membrane for XRD analysis. Quantification was by the peak area 
integration method. Only crystalline material present in the sample will give peaks in the XRD scan. Amorphous 
(non crystalline) material will add to the background. The search match software used was EVA (Bruker). The ICDD 
card set was ICDD PDF4/Minerals 2018. The x-ray source was cobalt radiation. ICCD match probabilities are 
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