
 
 
 
Client: Wodgina Lithium Date received: 22/7/2024 
Job number:  24_1255 Date analysed: 29/7/2024 
Lab ID: 24_1255_001 Date reported: 29/7/2024 
Client ID: Spodumene Concentrate SC6.0  
Analysis: Fibre characterisation by scanning electron microscopy (SEM) with elemental analysis by 

energy dispersive spectroscopy (EDS) following AS 4964-2004 (modified for SEM) 
Revision number: 0 
Comments: None 
 
Executive summary 
The sample was determined to contain < 0.01 wt % asbestos mineral fibre. 
 
 
Sample preparation 
The sample was supplied to Microanalysis Australia as a bulk sample. The sample was screened at 10 mm and 2 
mm, and each size fraction was inspected visually (both with the naked eye and with a low-powered microscope) 
for fibrous material.  
 
As no fibrous material was visually apparent for immediate pre-selection, a representative sub-sample of the <2 
mm fraction was disaggregated and was placed on top of at least one double-sided carbon tab before being 
carbon coated. Non-conducting samples require coating prior to SEM analysis to prevent charging whilst being 
analysed by the electron beam. 
 
 
Analysis 
The sample was analysed using a Carl Zeiss EVO50 scanning electron microscope (SEM) fitted with an Oxford 
INCA energy dispersive spectrometer (EDS). The sample was scanned at low magnification to identify any 
possible fibre clusters before the magnification was increased to 2000x magnification for closer examination. 
 
EDS is a semi-quantitative technique (at best) on well prepared, optically flat samples. Factors such as sample 
unevenness may adversely bias elemental concentration interpretation. EDS has a spatial resolution of ~5 µm 
meaning spectra from particles less than this size may contain elemental concentrations biased by their 
surroundings. 
 
All images were acquired using backscatter electrons. Image brightness is proportional to average atomic number 
– the brighter the pixel, the higher the atomic number of the element. 
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Summary 
Following AS 4964, asbestos is defined as: 

• Many particles with aspect ratios (i.e. length to width ratios) ranging from 20:1 to 100:1 or higher for 
particles >5 micrometers in length. Bundles of fibres may have lower aspect ratios;  

• Sets of fibre bundles generally less than 0.5, but always less than 1.0 micrometres in width, unless in 
thick bundles; 

• In addition to the mandatory fibrillar crystal growth, one or more, and preferably three of the following 
aspects: 

o Parallel fibres occurring in bundles;  
o Fibre bundles displaying splayed ends;  
o Matted masses of individual fibres;  
o Fibres showing characteristic curvature. 

• Respirable asbestos fibres are defined as:  
o Asbestos fibres less than 3 µm in width, and greater than 5 µm in length, and with a length to 

width ratio greater than 3 to 1.  
 
Less than 5 observed fibres had an elemental composition and morphology indicative of asbestos mineral 
fibre, according to the definition in AS 4964. 
 
Depending upon sample condition, composition and fibre type, the detection limit of AS 4964 has been found to 
lie generally in the range of 1 in 1,000 (0.1 wt %) to 1 in 10,000 (0.01 wt %) parts by weight, equivalent to 1 to 0.1 
g/kg.  
 
For this report, a limit of reporting (LoR) of 0.01 wt % has been assumed, as stated in AS 4964. 
 
A selection of images/fields and associated elemental spectra are reported below. The fields are not 
representative of the area analysed. The images/fields were reported due to their higher fibre count. 
 

Fibre 

#

Image/F

ield #

Diameter 

(µm)

Length 

(µm)

Major 

Elements

Minor 

Elements Morphology

Assigned 

mineralogy

1 2/4 0.9 5.2 6 :1 O, Si Al Non parallel sides Aluminosilicate

2 3/7 2.2 9.3 4 :1 O, Si Al, Na Non parallel sides Feldspar

3 4/9 2.1 8.3 4 :1 O, Si Al Non parallel sides Aluminosilicate

4 5/12 2.8 14.0 5 :1 O, Si Al Non parallel sides Aluminosilicate

5 6/15 0.4 8.1 20 :1 O, Al, Si K Non parallel sides Muscovite

6 8/19 1.1 9.7 9 :1 O, Si Al Non parallel sides Aluminosilicate

7 10/24 1.1 5.4 5 :1 O, Si Al Non parallel sides Aluminosilicate

Aspect 

ratio

It should be noted that the higher resolution of the SEM may increase the number of fibres observed when 
compared with optical microscopy. Positive identification of asbestos fibres by SEM EDS uses elemental 
information that is not available by optical methods. 
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