
Calculations for CAPIRO Flotation Machine and Flotation Mechanisms 
scale-up and determination of Flotation retention time.

Scale-up of CAPIRO Flotation Machines and Mechanisms.

The scale-up factors for Flotation Machine sizes which 
have been used since 1930 upon today are in my opinion 
not correct any more.
These scale-up factors are based on scale-up from 
Laboratory Flotation Machines with a cell-box size of 
approximately 2 - 28 litre to plant size Flotation 
Machines.
The plant size Flotation Machines are today much bigger 
than the sizes which were used until the late 1980.
The old scale-up factors for the volumes necessary were 
approximately 2 X the laboratory test results.
For scale-up from Laboratory size Flotation Machines to 
Plant size Flotation Machine up to 5 m3 the above scale-
up table can be correct.
For scale-up factors from laboratory-sized flotation 
machines to plant-sized flotation machines with large 
flotation volumes, the aeration factor and froth surface 
area for large flotation cells will be an important issue.



The picture on the left shown Metso-
Outotec’s information regarding the 
energy and air consumptions for different 
Flotation Cell sizes.

The Air Factor figures on the right 
showing the air consumption in Nm3 per 
m3 Cell volume.

This means that there will be 
approximately 8 times more air which will 
be used to float the minerals to the 
surface of a 3 m3 cell compared with a 
600 m3 Flotation cell.

In addition to the different Aeration Factor 
for larger Flotation Cells the depts of the 
big Flotation machines have a big 
influence on the time for the air-bobbles 
to raise to the surface of the Flotation 
Cell. 
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The average depth of a 1 –3 
m3 Flotation Cell is 1 meter 
and the dept of a 230 m3

Flotation Cell is 6,45 meters. 

This is also a factor which 
should be taken in 
consideration when scaling-
up retention times.

The advantages of large flotation cells compared to smaller cells are extremely overrated. I have my doubts if 
the efficiency is as claimed. The only positive thing about Big Flotation Cells is smaller footprint and cheaper to 
produce 1 Big Cell compared to 4 or 8 smaller Flotation Cells. But what about the performance?
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In addition to the aeration factor, the 
surface area of the flotation cell has 
influence on efficiency.
As can see on the calculations below the 
surface area for 1 m3 cells is 
approximately 1 m2 which is a surface 
area factor of 1.
For big volume cells like 50 m3 this factor 
is only 0.3 for square cells and 0.27 and is 
even lower for 600 m3 cells with a factor 
of 0.12.

The efficiency of a Flotation Cells depends on several factors, some of the main factors are: 
• The creation of fine air bubbles.
• The aeration factor. 
• Froth surface area.
• Active froth removal system.

• The surface tension of water which can be adjusted by using the 
right  reagents.

• Efficient agitation.
• Froth-lip lengths.
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To be able to determinate the retention time for flotation of minerals 
we need to have the following information:

• Sg of the slurry.
• Feed rate.
• % of Solids by weight.
• The retention time which has been obtained with laboratory tests.
• Agree on a scale-up factor regarding the retention time.
• Cell size which will be most suitable for the process.

xlsx file: Determination of Flotation retention time.

This xlsx file will calculate the 
required retention time, 
flotation cell volume required 
and after selected the cell size 
it will calculate the number of 
cells for the system. 

Two samples for calculation 
of the retention time are 
shown.


