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The following results (in oxide wt%) were produced: 

 

    SiO2  <98.0 

    TiO2      0.29 

    Al2O3      0.23 

    Fe2O3      0.15 

    MgO      0.05 

    CaO      0.03 

 

    LOI      0.4 

 

 

All other elements analysed are below the detection limit of the equipment. 

 

Comments and Interpretations 
 

This supplied sand sample (Labelled NEW16W-3428-S02) from Cabbage Creek Road Sand Quarry may be 

described for engineering purposes as fine to medium quartz sand.  

 

The free silica content (or total quartz) of the sand is 97%, most of which is present as free grains or simple 

crystalline composite grains of quartz (92%), with 3% lithic clasts of quartzite and vein quartz and 2% 

microcrystalline quartz in acid volcanics and chert.  

  

Being composed of subangular to subrounded, siliceous, fine quartz grains, minor other robust mineral grains 

and lithic fragments, the sand is interpreted to be physically suitable for use as sand in concrete. 

 

The sand as a whole is predicted to have potential for mild or slow deleterious alkali-silica reactivity in 

concrete. It carries about 2% of cherty or finely microcrystalline quartz and 21% of moderately stained 

quartz and 1% heavily strained quartz. 

 

Thus, sand of the type represented in the supplied sample is interpreted to be suitable for use in concrete 

provided that appropriate precautions are taken in mix and engineering design to take account of its 

perceived potential for mild or slow deleterious alkali-silica reactivity.  

 

Guidance on how to deal with the perceived mild to slow potential for deleterious alkali-silica reactivity 

may be found in the 1996 joint publication of the Cement and Concrete Association of Australia and 

Standards Australia, entitled Alkali Aggregate Reaction - Guidelines on Minimising the Risk of Damage 

to Concrete Structures in Australia. 

 

It is noted also that the sand has good potential for use in the manufacture of glass. Sands suitable for glass 

manufacture are described as having silica content (i.e. a SiO2 content) of 98 to 99.8% (>98% for this sand 

sample), and the amount and nature of the impurities is important, particularly coloured elements. Alumina 

should be less than 1% (0.23% for this sand sample) and iron oxide should be quite low (0.15% for this sand 

sample - around 0.2% is usually acceptable for coloured glass). Sand for glass manufacture should be of even 

grainsize, generally less than 20 mesh (i.e. less than about 0.85 mm) and coarser than 100 mesh (i.e. coarser 

than about 0.15 mm).  It seems that sand equivalent to the supplied sample from Cabbage Tree Road could 

be used to generate a product meeting these specifications but further analysis and processing is required to 

determine suitability for glass manufacture production. 
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Free Silica Content    
 

The free silica content is about 97%. 

 

 

 
 

Figure 4.  Microscopic image of slide from concrete sand – bland sand sample.  Image is dominated by 

sub-rounded quartz grains with a small number of other lithic clast including acid-volcanic clasts and 

chert clasts.  
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Sample Label: NEW16W-3428-S04    Date Sampled: 11/11/2016 

    

Sample Type:  Sand      Date Supplied: 16/11/2016 

 

Sample Source: Cabbage Tree Road Sand Quarry  Date Received: 21/11/2016 

 

Bore Hole:   BH4      Depth:   0.0 – 2.0 m 

 

Project No.:  NEW16P-0190 

 

Work Order No.: NEW16W-3428 

  

Work Requested  Petrographic assessment of suitability for use as concrete sand and glass 

manufacturing, petrographic assessment of potential for alkali-silica reactivity   

 

Methods  Account taken of ASTM C295 Standard Guide for Petrographic Assessment of 

Aggregates for Concrete, the AS2758.1 – 2014 Aggregates and rock for engineering 

purposes part 1; Concrete aggregates (Appendix B), the AS1141 Standard Guide for 

the Method for sampling and testing aggregates, of the content of the 1996 joint 

publication of the Cement and Concrete Association of Australia and Standards 

Australia, entitled (HB 79-2015) Alkali Aggregate Reaction - Guidelines on 

Minimising the Risk of Damage to Concrete Structures in Australia and of 

Queensland Main Roads Test Method Q188 Determination of the Quartz Content 

of Sand (Petrological Assessment) 

 

Identification   Medium to fine quartz sand 

 

Description 
 

The sample consisted of about 5 kg of brown sand, composed largely of subangular to less commonly 

subrounded quartz.   

 

 
 

Figure 1.  Digital image of sub-sample of supplied sand 
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In a crude, dry sieving test of small subsample the following results were tabulated;  

 

 Sieve Size Wt % of sample 

Coarse (>1.18mm) 0.1% 

Medium (>0.3mm) 70.3% 

Fine (>0.075mm) 29.6% 

Silt (<0.075mm) 0.0% 

 

The coarse fraction consisted of a mixture of plant material and charcoal. 

  

When a subsample was swirled with water in a glass beaker, there was a light suspension of material 

indicating the presence of minor clay and silt. 

 

 

 

Figure 2.  Digital image of sieve fractions 
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 Figure 3: Image of the coarse fraction showing plant fragments and charcoal.  

 

A thin section was prepared for microscopic examination in transmitted polarized light.  A count of 100 

widely spaced points falling within sectioned sand clasts gave the following composition: 

 

80% quartz as unstrained and mildly strained free grains (70%) and simple composite grains (10%) 

15% quartz as moderately strained free and composite grains 

2% quartzite  

<1% chert 

<1% vein quartz 

  

1% feldspar 

1% other mineral grains (opaque oxides, tourmaline, zircon and rutile) 

  

<1% lithic clasts of acid volcanics/tuff (<1% microcrystalline quartz) 

<1% lithic clasts of intermediate volcanics 

  

1% plant and charcoal matter  

 

In thin section, the most common fragments are seen to be unstrained or faintly strained, simple grains of 

quartz (70%); other quartz fragments are of unstrained but polycrystalline style (10%), are moderately 

strained single or crystalline composite grains (15%) and quartzite composed of moderately strained quartz 

grains (2%). Other siliceous clast include <1% of vein quartz and chert  

 

Other free mineral grains amounting to about 1% comprised of opaque oxides, tourmaline, zircon and rutile.  

 

Feldspar grains of plagioclase and orthoclase amount to 1%. 

 

Lithic clasts of acid volcanics amount to <1% (<1% microcrystalline quartz). Intermediate volcanic clasts 

present at <1%. 
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Plant matter and charcoal amounted to about 1%.  

 

A major element XRF analysis on the sand sample was undertaken by Sietronics Pty Ltd, Canberra using a 

Philips PW2400 XRF with Rh-end window tube and SUPERQ software. 

 

 

 

 

The following results (in oxide wt%) were produced: 

 

    SiO2  <98.0 

    TiO2      0.22 

    Al2O3      0.25 

    Fe2O3      0.1 

    MgO      0.03 

    CaO      0.02 

    MnO      0.01  

    P2O5      0.01 

 

    LOI      0.6 

 

 

All other elements analysed are below the detection limit of the equipment. 

 

Comments and Interpretations 
 

This supplied sand sample (Labelled NEW16W-3428-S04) from Cabbage Creek Road Sand Quarry may be 

described for engineering purposes as fine to medium quartz sand.  

 

The free silica content (or total quartz) of the sand is 97%, most of which is present as free grains or simple 

crystalline composite grains of quartz (95%), with 2% lithic clasts of quartzite and vein quartz and <1% 

microcrystalline quartz in acid volcanics and chert.  

  

Being composed of subangular to subrounded, siliceous, fine quartz grains, minor other robust mineral grains 

and lithic fragments, the sand is interpreted to be physically suitable for use as sand in concrete. 

 

The sand as a whole is predicted to have potential for mild or slow deleterious alkali-silica reactivity in 

concrete. It carries about <1% of cherty or finely microcrystalline quartz and 17% of moderately stained 

quartz and <1% heavily strained quartz. 

 

Thus, sand of the type represented in the supplied sample is interpreted to be suitable for use in concrete 

provided that appropriate precautions are taken in mix and engineering design to take account of its 

perceived potential for mild or slow deleterious alkali-silica reactivity.  

 

Guidance on how to deal with the perceived mild to slow potential for deleterious alkali-silica reactivity 

may be found in the 1996 joint publication of the Cement and Concrete Association of Australia and 

Standards Australia, entitled Alkali Aggregate Reaction - Guidelines on Minimising the Risk of Damage 

to Concrete Structures in Australia. 

 

It is noted also that the sand has good potential for use in the manufacture of glass. Sands suitable for glass 

manufacture are described as having silica content (i.e. a SiO2 content) of 98 to 99.8% (>98% for this sand 
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sample), and the amount and nature of the impurities is important, particularly coloured elements. Alumina 

should be less than 1% (0.25% for this sand sample) and iron oxide should be quite low (0.1% for this sand 

sample - around 0.2% is usually acceptable for coloured glass). Sand for glass manufacture should be of even 

grainsize, generally less than 20 mesh (i.e. less than about 0.85 mm) and coarser than 100 mesh (i.e. coarser 

than about 0.15 mm).  It seems that sand equivalent to the supplied sample from Cabbage Tree Road could 

be used to generate a product meeting these specifications but further analysis and processing is required to 

determine suitability for glass manufacture production. 

 

Free Silica Content    
 

The free silica content is about 97%. 

 

 

 
 

Figure 4.  Microscopic image of slide from concrete sand – bland sand sample.  Image is dominated by 

sub-rounded quartz grains with a small number of other lithic clast including acid-volcanic clasts and 

chert clasts.  
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Qualtest Laboratory (NSW) Pty Ltd 

8 Ironbark Close 

WARABROOK, NSW 2304 

 

Attention: Mr. Dane Cullen 

Wednesday, 30 November 2016 

 

Report Number LS1758 
 

X-Ray Fluorescence Analysis 

Introduction: 

Four (4) samples were submitted for elemental analysis using X-ray fluorescence (XRF). 

Sampling & Preparation: 

The samples were pulverised in a tungsten carbide (WC) grinding head using a standard ring mill prior to 

preparation of 40mm fused beads for major element analysis.  

Analytical Method: 

The XRF data was produced using a Philips PW2400 XRF with Rh-end window tube and SUPERQ software. 

Results: 

See tables below. 

 

Reference: 

Norrish K and Hutton J.T. 1969. An accurate X-ray spectrographic method for the analysis of a wide range of 

geological samples, Geo Geochimica et Cosmochimica Acta, 33, PP 431-453. 

 

 

 

Tim Black 

Sietronics Pty Limited - Canberra Office 

E: tim.black@sietronics.com.au 

P: (02) 6246 9299 

W: www.sietronicslabservices.com.au  
 

Please note: If samples are required to be returned or held for a long period of time please contact Sietronics 

Pty Ltd as soon as possible. All samples are discarded one (1) month after report is issued.
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Major Element XRF Analysis 

 

OXIDE 

WT.% 
Dry basis 

SPL Ref: LS1758-01 LS1758-02 LS1758-03 LS1758-04 

Sample 

ID: 

BH1 

(0.0-2.0m) 

BH2 

(0.0-2.0m) 

BH3 

(0.0-2.0m) 

BH4 

(0.0-2.0m) 

SiO2 >98.0 >98.0 >98.0 >98.0 

TiO2 0.29 0.2 0.14 0.22 

Al2O3 0.23 0.38 0.23 0.25 

Fe2O3 0.15 0.11 0.11 0.1 

MnO BLD BLD BLD 0.01 

MgO 0.05 0.06 0.01 0.03 

CaO 0.03 0.03 0.01 0.02 

Na2O BLD 0.01 BLD BLD 

K2O BLD 0.01 0.01 BLD 

P2O5 BLD 0.01 0.01 0.01 

SO3 BLD BLD BLD BLD 

L.O.I. 0.4 0.35 0.71 0.6 

 

LOI = Loss on Ignition at 1,050°C. 

BLD = Below Level of Detection 

 


