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1. Introduction 
 
This report describes the preparation and analysis of ACIRS–H3-2013, comprising a set 
of four jars each having a different HGI value. The intended use of these samples is 
as a quality control tool and for calibration of Hardgrove grindability machines.  
Each sample contains a mass of 2 kg, prepared at a nominal top-size of -4.75 mm, in 
accordance with AS 1038.20-2002 and ASTM D409/D409M-12. 

2. Certified Values  
 

  Table 1   ACIRS-H3-2013 Certified Vales 
 

ACIRS-H3-2013 
Hardgrove 
Grindability 

Index 

Standard 
deviation 

Sample A 29 0.28 

Sample B 48 0.49 

Sample C 62 0.43 

Sample D 86 1.16 
 
 

3. Instructions for Use 
 
Sample bottles should be kept tightly sealed and stored in a cool, dark place. Do 
not freeze. 

The reference material should be thoroughly mixed by end-over-end rotation before 
sub-sampling. Samples should be prepared and analysed in accordance with the 
most recent version AS 1038.20 or equivalent. 

4. Sample Preparation, Homogeneity Testing and Certification 
 
Sample preparation, homogeneity assessment and certification were conducted by 
an AS ISO/IEC 17025 accredited facility in accordance with Annex A1-A5 of ASTM 
D409/D409M-12. 

a. Sample Source and Preparation 
Approximately 150 kg samples of each of 4 coals were obtained:  

 Sample A: High volatile thermal coal, South-East Qld  

 Sample B: High volatile thermal coal, Hunter Valley, NSW 

 Sample C: High rank bituminous thermal coal, Central Qld 

 Sample D: High rank bituminous coking coal, Central Qld 
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b. Homogeneity Testing and Certification 
The National HGI machine was calibrated against the Penn State University ASTM 
certified reference material set (2013-25-17). Values so generated, which were used 
in the creation of the calibration graph for ACIRS-H3-2013, are provided in Table 2. 
 

Table 2   Calibration of National Hardgrove Machine 
 

ASTM certified reference material set (2013-25-17) 
HGI Mean mass - 75 µm (g) 
41 3.60 
57 6.69 
76 9.12 
90 11.28 

Linear regression HGI = 6.556x + 15.878. R2= 0.992 

 
Using a process of multiple rotary sub-division, two 1 kg test portions were extracted 
from each of 4 randomly selected sub-samples of ACIRS-H3-2013 Samples, A, B, C 
and D.  These portions were prepared and duplicate determinations carried out 
using the National Hardgrove Machine calibrated against ASTM certified reference 
material set 2013-25-17 (see table 2). These results are provided in Table 3.  
 
Homogeneity of each sample was confirmed. The certified values and standard 
deviation of each sample is provided in Table 1.  
 

Table 3   ACIRS-H3-2013 certification data* 
 

 SAMPLE A SAMPLE B SAMPLE C SAMPLE D 

Mean 
mass  

-75 µm 
(g) 

HGI 
Mean 
mass  

-75 µm (g) 
HGI 

Mean 
mass  

-75 µm 
(g) 

HGI 

Mean 
mass  

-75 µm 
(g) 

HGI 

Test #1 2.02 29.1 4.74 47.0 6.92 61.2 10.67 85.8 
Test #2 2.01 29.1 4.81 47.4 7.11 62.5 10.70 86.0 
Test #3 2.02 29.1 4.89 47.9 7.04 62.0 10.52 84.8 
Test #4 1.99 28.9 4.86 47.7 7.07 62.2 10.59 85.3 
Test #5 1.95 28.6 4.83 47.6 7.00 61.8 10.69 86.0 
Test #6 2.02 29.1 4.76 47.0 7.04 62.0 10.72 86.1 
Test #7 1.97 28.8 4.89 47.9 7.07 62.2 10.92 87.5 
Test #8 2.04 29.2 4.85 47.7 7.09 62.4 10.57 85.2 
Average 2.00 29.0 4.83 47.5 7.04 62.0 10.67 85.8 
Standard 
Deviation  0.28  0.49  0.43  1.16 

Yield, % 
-1.18+0.60mm  69.1 68.8 68.3 63.9 

* Based on Regression Equation in Table 2 
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Approved by:  Mark Bennetts 

Australian Coal Industry Reference Samples (ACIRS) 

PO Box 2315, DANGAR NSW 2309, AUSTRALIA 

Phone +61 (2) 4926 4870 

Fax +61 (2) 4926 4902 

Email acirs@acps.com.au 
 

 
 
To the extent permitted by law, ACIRS disclaims all warranties whether expressed or implied with regard to 
merchantability, non-infringement, fitness for a particular purpose. In no event will ACIRS be liable for 
incidental damage or consequential loss arising from the use of this product. 
Where the product does not conform to the certified values, giving due consideration to the stated uncertainties 
and accepted tolerances, the total liability of ACIRS shall be limited at ACIRS’ absolute discretion to either 
replacement of the product or refund of the purchase price. 
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