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Chemical analysis methods and determination of physical 

performance of alumina -- Sampling 

 

1 Scope  

This Standard specifies the specific requirements for collecting representative alumina 
samples mainly used for aluminum production (for chemical composition analysis and 
physical property determination of alumina). 

This Standard is applicable to the sampling of alumina during transportation, loading 
and unloading, continuous flow, storage, and after storage. For example: 

- Sampling when transported by transport machinery (belt, pipe, plate, etc.); 

- Sampling when storing or unloading in containers, silos, tank trucks, etc.; 

- Sampling when from alumina material piles, cabins, open silos, ton packaging bags, 
tank trucks, etc. 

2 Principle 

Take a constant number of samples in batches using manual or mechanical methods 
depending on the situation. Keep the particle size from decreasing during sampling. 
Store and transport these samples in sealed containers at room temperature. The sample 
should remain in the same physical and chemical state as at the time of sampling until 
laboratory testing. 

3 Sampling from belt, tube or plate transport machinery 

3.1 Devices 

3.1.1 Any suitable artificial or mechanical device, such as an Archimedean spiral or 
inclined groove. 

3.1.2 Sample container: it is advisable to use plastic material. 

3.2 Steps 

3.2.1 Number of increments in batch samples 
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Take an increment (at least 2 kg) of the entire width of the chute at intervals equivalent 
to one twentieth of the continuous operation time of the transport device. 

3.2.2 Laboratory samples 

For alumina particles ranging from a few micrometers to 300 μm, 500 g of laboratory 
samples can be taken. 

Take laboratory samples from the batch samples. According to the steps described in 
paragraph 5 and subsequent paragraphs of 3.2.3, use traditional fractionation methods 
suitable for dry powder products. 

3.2.3 Sampling methods 

Firstly, check the sampling device to ensure it is empty. Before actual sampling, turn on 
the sampling device at least three times. Discard the remaining samples. 

Samples can only be taken from flowing alumina. 

Each sample is taken from the entire width of the flow surface. 

Sampling is only carried out in continuous flow at maximum capacity and not during 
supply interruption or discharge. 

If sampling is done mechanically, it should be ensured that there are no other products 
in the sample collection container during sampling. During the time interval between 
two samplings, prevent any dust from entering the sample collection container. 

When transferring samples from the sample collection container to the quarterer or 
receiving station, any spillage should be avoided. The sample should be moved using 
an Archimedean spiral or inclined groove (3.1.1). 

Avoid using feeding hoppers or feeding hoppers. After sampling, it is necessary to avoid 
sample accumulation, otherwise it may cause segregation of samples of different 
particle sizes. 

To minimize the impact of sampling on the atmospheric environment, sampling, 
fractionation, and final sample collection should be carried out as quickly as possible 
in a moisture-proof room. 

4 Sampling during unloading using the gravity of containers, tank 

trucks, and silos 

4.1 Devices 

4.1.1 Any suitable artificial or mechanical device, such as an Archimedean spiral or an 
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5 Sampling from alumina material piles, cabins, open silos, ton 

packaging bags, and tank trucks 

5.1 Devices 

5.1.1 Archimedean spiral probe made of metal aluminum, metal copper, stainless steel, 
or plastic (with an effective filling length of 50 cm). 

5.1.2 Archimedean spiral or inclined groove. 

5.1.3 Sample container: preferably made of plastic. 

5.2 Steps 

5.2.1 Number of increments in batch samples 

5.2.1.1 Sampling from material piles, cabins, and open silos with a volume exceeding 
100 m3: 10~15 samples shall be taken from each batch, with each sample weighing no 
less than 1 kg. 

5.2.1.2 Sampling from ton packaging bags: take 20 increments per 120 tons, each 
weighing no less than 1 kg. 

5.2.1.3 Sampling from tank trucks: take at least 2 increments from each tank truck, each 
weighing no less than 1 kg. 

5.2.2 Laboratory samples 

500 g (see 3.2.2). 

5.2.3 Steps 

Use the entire length of the sampling probe (5.1.1) to sample vertically within the entire 
top of the material pile as much as possible. In other cases, samples are taken at various 
levels of equivalent probe length when unloading materials on material piles or in cargo 
holds, open silos, ton packaging bags, and tank trucks. 

The number of samples obtained using a sampler in this way is limited by the sampler's 
capacity. After the sampler is completely emptied, the capacity of the sampler is 
determined through experimental filling. 

Sampling is only effective when the sampling probe is uniformly filled and there is no 
interruption in between. 

If sampling is done mechanically, it should be ensured that there are no other product 
residues in the sample collection container during sampling. During the time interval 
between two samplings, prevent any dust from entering the sample collection container. 
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