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PREFACE 

This Standard was prepared by the Standards Australia sub-committee on Coal Preparation, 

under the direction of the Committee MN-001, Coal and Coke, to supersede AS 4156.3—

1994. 

This Standard incorporates Amendment No. 1 (June 2009). The changes required by the 

Amendment are indicated in the text by a marginal bar and amendment number against the 

clause, note, table, figure or part thereof affected. 

The following methods are provided: 

(a) Sampling and determination of 'as-received' moisture. 

(b) Determination of relative density. 

(c) Determination of total iron content. 

(d) Determination of iron(II) content. 

(e) Determination of magnetics content. 

This Standard is based on but not equivalent to ISO 8833:1989, Magnetite for use in coal 

preparation—Test methods. 

The objective of this Standard is to provide those required to test magnetite with 

standardized procedures that will allow meaningful comparison between results generated 

in different locations. 

The objective of this revision is to confirm the main body of the Standard and provide 

additional guidance in appendices. 

The term ‘informative’ has been used in this Standard to define the application of the 

appendix to which it applies. An ‘informative’ appendix is only for information and 

guidance. 
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STANDARDS AUSTRALIA 
 

Australian Standard 

Coal preparation 
 

Part 3:  Magnetite for coal preparation plant use—Test methods 
 

S E C T I O N  1    S C O P E  A N D  G E N E R A L  

1.1   SCOPE 

This Standard sets out methods for sampling bulk and bagged magnetite, total moisture 

determination, and determination of density, total iron, iron(II), particle size and magnetics 

content. 

NOTE: For information on laboratory safety, reference should be made to the relevant parts of 

AS/NZS 2243. 

1.2   REFERENCED DOCUMENTS 

The following documents are referred to in this Standard: 

AS  

1038 Coal and coke—Analysis and testing 

1038.11 Part 11: Coal—Forms of sulfur 

1152 Specification for test sieves 

2162 Verification and use of volumetric apparatus (series) 

2378 Density bottles 

2418 Coal and coke—Glossary of terms  

3881 Higher rank coal—Size analysis 

AS/NZS  

2243 Safety in laboratories (series) 

ISO  

2597 Iron ores—Determination of total iron content  

2597-1 Part 1: Titrimetric method after tin(II) chloride reduction 

9507 Iron ores—Determination of total iron content—Titanium (III) chloride 

reduction methods 

1.3   DEFINITIONS 

For the purpose of this Standard, the definitions given in AS 2418 apply. 
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S E C T I O N  2    S A M P L I N G  A N D  

D E T E R M I N A T I O N  O F  A S - R E C E I V E D  

M O I S T U R E  

2.1   SCOPE OF SECTION 

This Section describes procedures for sampling bulk and bagged pre-ground magnetite and 

for determination of the total moisture of the shipment. The air-dry magnetite is subsampled 

for laboratory tests such as percentage magnetics, particle size, relative density and 

chemical analysis. 

2.2   PRINCIPLE 

The as-received magnetite is sampled and spread in a thin (<3 mm) layer on a drying tray. 

The sample is equilibrated with the laboratory atmosphere and moisture loss is recorded. 

The equilibrated sample is then suitable for subsampling for testing, and for determination 

of the residual moisture. 

2.3   APPARATUS 

Ordinary laboratory equipment and the following apparatus is required: 

(a) Drying trays—trays suitable for 1 kg samples, stainless steel of dimensions 400 mm × 

400 mm × 15 mm high. For larger samples, the tray area should be proportionately 

increased. 

(b) Top-loading balance—of capacity suitable for the sample mass taken plus the mass of 

the tray, capable of weighing to the nearest gram. 

(c) Electronic top-loading weighing machine—capable of weighing up to 200 g to the 

nearest 0.001 g. 

(d) Glass Petri dishes—diameter approximately 100 mm. 

(e) Laboratory oven—set at 105 ±2°C. 

(f) Sampling spear—see Figure 2.1. The spear should be made from a non-magnetic 

material such as plastic or stainless steel. 

(g) Sampling scoop—see Figure 2.2. 

(h) Sample division apparatus—riffle or rotary sample divider. 

2.4   SAMPLING 

2.4.1   General 

The as-received magnetite should be sampled as soon as possible, to minimize moisture loss 

during the period between delivery and sampling. The preferred sampling method for 

magnetite is by spear sampling. Spear sampling is suitable for bagged samples or for small 

piles. 

2.4.2   Magnetite in sealed bags 

The procedure for sampling magnetite in sealed bags is as follows:  

(a) Select a number of bags for sampling according to Table 2.1. 

(b) Open the bags and incline them so that the sampling spear (2.3(f)) can be inserted at 

an angle close to the horizontal.  
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(c) Insert the clean, dry spear fully with the slot underneath, and rotate the spear through 

two complete revolutions.  

(d) Rotate again through 180° so that the open slot is now uppermost, and withdraw the 

spear containing the increment. 

(e) Place the increment into a plastic container having an airtight lid.  

(f) Repeat the process until all the bags have been sampled, and a sample mass of 

approximately 1 kg has been obtained. 

TABLE   2.1 

SELECTION OF PRIMARY SAMPLES 

Number in batch Number to be sampled 

<5 all 

≥5 ≤250 5 

>250 1 per 50 

2.4.3   Bulk deliveries of magnetite 

Magnetite in stockpiles, wagons, ships' holds (see Note) and the like is best sampled during 

material transfer when unloading. A mechanical sampling system is recommended. 

Alternatively, conventional manual sampling equipment can be used. The heap should be 

systematically sampled at varying depths, including the bottom of the pile, to ensure 

representative sampling. 

NOTE: Sampling directly from ships' holds should not be undertaken as it is neither safe nor 

technically acceptable. 

 

NOTE:  Various diameters and lengths will be needed for specific pile sizes. 

DIMENSIONS IN MILLIMETRES 

FIGURE  2.1   TYPICAL SAMPLING SPEAR 
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DIMENSIONS IN MILLIMETRES 

FIGURE  2.2   SCOOP FOR MANUAL INCREMENT DIVISION 

2.4.4   Number of samples 

Magnetite used in coal preparation is usually in finely divided form. Therefore, it will 

generally be unnecessary to grind the material, and it will be sufficient to provide a single 

sample for all analytical tests. Each sample shall have a mass of not less than 1 kg, and be 

stored in an airtight container to ensure that it is protected from any alteration. 

At least four samples shall be prepared. 

2.5   MOISTURE DETERMINATION   

2.5.1   Free moisture 

Free moisture shall be determined as follows: 

(a) Weigh a clean, dry tray (2.3(a)) on a top-loading balance (2.3(b)) and record the mass 

to the nearest gram (m1).  

(b) Immediately spread the 1 kg sample onto the tray in a uniform layer and re-weigh 

(m2). 

(c) Allow to air-dry for a minimum of 2 h, until there is no evidence of moisture when 

the sample is raked and stirred, and again weigh (m3). 

(d) Calculate the percentage free moisture (Mf) using the following equation: 

Mf = 100
)(

)(

12

32

×

−

−

mm

mm

 . . . (2.1) 

where 

m2 = mass of tray plus sample before drying, in grams 

m3 = mass of tray plus sample after drying, in grams 

m1 = mass of empty tray, in grams 
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2.5.2   Air-dry moisture 

The air-dry moisture shall be determined as follows: 

(a) Take approximately 10 g of the air-dry sample by subsampling about 20 small 

increments from randomly spaced areas of the tray.  

(b) Weigh a clean, dry Petri dish (2.3(d)) without cover to the nearest milligram (m1).  

(c) Transfer the 10 g sample to the Petri dish and re-weigh (m2).  

(d) Heat the sample in an air oven at 105 ±2°C for 2 h, and re-weigh to constant mass 

after minimum cooling in a desiccator (m3). 

NOTE: The mass is regarded as constant when the change in mass does not exceed 0.2% of 

the total mass of magnetite after a further period of heating of not less than 30 min. 

(e) Calculate the percentage air-dry moisture (Mad) using the following equation: 

Mad = 100
)(

)(

12

32

×

−

−

mm

mm

 . . . (2.2) 

where 

m2 = mass of Petri dish plus sample before heating, in grams 

m3 = mass of Petri dish plus sample after heating, in grams 

m1 = mass of Petri dish, in grams 

2.5.3   Total moisture in the as-received consignment 

Total moisture in the as-received consignment (TM) is calculated to one decimal place 

using the following equation: 

TM = 

100

100
f

adf

M
MM

−

×+  . . . (2.3) 

2.5.4   Precision 

The repeatability should not exceed the value given in Table 2.2. 

TABLE   2.2 

PRECISION OF MOISTURE DETERMINATION 

Property Repeatability 

% 

Reproducibility 

% 

Air-dry moisture 0.3 Not applicable 

Total moisture 0.5 1.5 

2.6   SAMPLING FOR LABORATORY TESTS   

2.6.1   General 

The 1 kg air-dry sample is subsampled to provide suitable masses for laboratory tests, such 

as percentage magnetics, particle size and chemical analysis. 

Most magnetites may be conveniently sampled by means of a rotary sample divider or a 

small laboratory riffle. However, some magnetites that have a strong tendency to form 

agglomerates are best sampled by manual increment division. 
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2.6.2   Manual increment division 

The procedure for manual increment division is as follows: 

(a) Spread the air-dry sample on the stainless steel drying tray and divide it into 20 

approximately equal portions of nominal thickness 10 mm (see Figure 2.3). 

(b) Using a suitable size sampling scoop (see Figure 2.2), take an increment as follows 

from each of the 20 portions: 

(i) Insert a flat bump plate vertically through the spread sample until it comes into 

contact with the tray. Then insert the scoop to the bottom of the spread sample 

and take the increment by moving the scoop horizontally until its open end 

comes into contact with the bump plate, ensuring that all magnetite particles are 

collected off the top of the bump plate. 

(ii) Lift the scoop and bump plate together so that the magnetite is prevented by the 

bump plate from falling from the open end of the scoop. 

(c) Combine the increments to form the sample for laboratory testing. 

NOTE: Using the scoop shown in Figure 2.2, the laboratory sample will be approximately 200 g 

mass. 

2.6.3   Preparation of samples 

Unless otherwise specified, all prepared laboratory analysis samples shall be prepared to 

constant mass and cooled in a desiccator prior to subsampling to obtain the required test 

portion. If analyses are carried out on air-dry material, it will be necessary to determine the 

air-dry moisture content (see Clause 2.5.2) and to calculate the dry mass of the test portion 

to convert the analysis result to the dry basis. The dry mass of the test portion is calculated 

from the following equation: 

md = 

100

100
ad

ad

M
m

−

×  
. . . (2.4)

where 

md = the dry mass of test portion, in grams 

mad = the air-dry mass of the test portion, in grams 

Mad = the percentage air-dry moisture content 
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FIGURE  2.3   MANUAL INCREMENT DIVISION 

2.7   PACKING AND MARKING OF SAMPLES 

Samples obtained for subsequent laboratory tests shall be stored in airtight containers. 

Relevant information to be shown on the sample container label shall include date, mass, 

material type, lot or consignment reference. 
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