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ANNOTATION 
Flotation treatment of industrial wastewaterThe article deals withflotation treatment of industrial wastewater. The 

application and principles of operation of horizontal, vertical and radial flotator are studied. 
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INTRODUCTION 
Flotation refers to the process of molecular 

bonding of fragments of partially dissolved and 
insoluble compounds into gas or air bubbles (then the 
sticky pieces are removed). 

Flotation varies depending on the type of 
contaminants in the wastewater, i.e. pressurized and 
non-pressurized. This method is used to remove 
waste oil and oil products, oils, paper and cellulose 
fibers, etc. from the wastewater. [1] 

 

OBJECTIVES 
The flotation device is used to remove 

suspended solids, PAV, petroleum products, oils, 
gums and other substances in wastewater, as well as 
before biological treatment of wastewater, removal of 
active sludge from secondary clarifier, deep 
treatment of biologically treated wastewater and 
others. Pressurized, vacuum, non-pressurized 
electroflotations are used when the suspended solids 
in the effluent are more than 100 - 150 mg / l. When 
the value of suspended solids is small, foam 
separations for petroleum products, PAV, etc., air-
permeable devices spread with impeller pneumatic 
and porous materials are used. [2] 
 

METHODOLOGY 
Depth of flotation device is hf = 1-3 m, and 

the depth of the foam collector hке= 0.2-1 m, depth of 

sedimentation zone is hчз= 0.5-1 m. The following is 
used in the design of flotation devices: 

- Flotation time 20-30 min; 

- Air consumption during flotation 0.1-0.5 
m3/m3; 

- Air consumption in foam separation mode 
3-4 m3/m3; 

- Depth of water in the flotation section 1.5-3 
m; 

- Speed around the impeller 10-15 m/h. [3] 
The effectiveness of this method is increased 

when the flotation method is used after settling and 
cleaning of floating and suspended bodies. The 
process is carried out on special devices - flotators. 
After flotation, the wastewater is sent for filtration in 
a circulating water network or for deeper treatment. 
[4] 
  Depending on the method of dispersion: 

- Vacuum flotation; 
- Pressure flotation; 
- Mechanical (impeller) flotation; 
- Biological flotation; 
- Electroflotation methods are used. 
Mechanical and pressure flotation are more 

commonly used.                                                     
Multi-chamber radial flotators, sedimentary 

flotators are widely used for industrial wastewater 
treatment. The capacity of the multi-chamber 
flotation device (Fig. 1) is from 5 to 50 m3 / h - the 
multi-chamber flotator consists of a reservoir, reagent 

https://doi.org/10.36713/epra0813


EPRA International Journal of Agriculture and Rural Economic Research (ARER)- Peer-Reviewed Journal 
Volume: 9 | Issue: 4| April 2021 | Journal DOI: 10.36713/epra0813| Impact Factor SJIF (2021) : 7.604| ISSN: 2321 - 7847 

 
 
 

2021 EPRA ARER     |     www.eprajournals.com   |    Journal DOI URL: https://doi.org/10.36713/epra0813 

[6] 
 

farm, water-air saturation device, pumps and other elements. [5] 

 
Figure-1. Schematic of a multi-chamber flotation device. 

 
1-receiving tank; 2-nasos; 3-hydrocyclone; 

4-cleaning chambers; 5-oil collector pockets; 6-
coagulant tank; 7-cleaning device; 8-flotation 
chambers; 9-interrogation chamber; 10-purified water 
collection chamber; Transfer of treated water to the 
11th circulation water network; 12-ejector for 
saturation of recirculating water; 13-pressure tank; 
14-recirculation pump; 13-recirculating water 
transmission pipes; 16-Diaphragm to reduce pressure. 
 

SUGGESTION 
The multi-chamber flotator is an open right-

angled reservoir consisting of 4 chambers 
interlocking and arranged in series. Each chamber 
contains water for 4 to 6 minutes. [6] Water 
purification time - 20 minutes. The water is fed to the 
flotator from the distribution tank. The volume of the 
tank should be equal to the waste water transferred 
for 5-10 to 20-30 minutes. Chamber 1 is the primary 
wastewater treatment chamber; Chambers 2 and 3 are 

flotation, 4 are chambers. A flotator is a combination 
structure of a flotation chamber (Fig. 2), which 
consists of a radial separator and a flotation chamber. 
[7] 

They are used to purify atmospheric water 
from the territory and industrial water. The principle 
of operation of the device is as follows: wastewater 
enters the water distribution device. This device 
receives recirculating water from a pressure tank. [8] 
The mixture leaving the distributor is cleaned with 
recirculating water and comes to a suspended 
flotation chamber, where it stands for 20 minutes. In 
this case, light particles of the mixture stick to the air 
bubbles, floating to the surface of the water in the 
flotation chamber. The mixture rising from the 
flotation chamber forms a foam. The water then 
enters the settling chamber, where the suspended 
bodies of water are deposited in the settling chamber. 
[9] 

https://doi.org/10.36713/epra0813


EPRA International Journal of Agriculture and Rural Economic Research (ARER)- Peer-Reviewed Journal 
Volume: 9 | Issue: 4| April 2021 | Journal DOI: 10.36713/epra0813| Impact Factor SJIF (2021) : 7.604| ISSN: 2321 - 7847 

 
 
 

2021 EPRA ARER     |     www.eprajournals.com   |    Journal DOI URL: https://doi.org/10.36713/epra0813 

[7] 
 

 
Figure-2. Flotator cooler. 

 
1-interlocking chamber; 2-toothed water 

collector; 3- device service point; 4-recirculation 
water pipeline; 5-electric drive; 6-foam removal 
device; 7-rising foam removal device; 8-cycle water 
collector; 9-sewage pipeline; 10-tube cleaning 
device; 11-sediment removal pipeline; 12- sediment 
outlet; 13-water distributor; 14-water treatment 
device; 15-flotation chambers; 16-clean water pipe. 

 

RESULTS 
Radial flotators are designed to treat large 

volumes of wastewater (greater than 100 m3/h). They 
are similar in design to a flotation chamber, but the 
flotation chamber is located at the bottom of the 
device, which does not have a bottom cleaning 
device. In addition to the pressure flotation method, 
mechanical (impeller) methods are used in various 
industries to clean petroleum products from resins, 
oils and small mechanical impurities. In this method, 
the saturation of water with air bubbles occurs 
mechanically. In practice, wastewater can again be 
treated by bubbling air through a porous material and 
using electroflotation. Electroflotation is an 
electrochemical cleaning method that includes the 
following methods: 

- Electrocoagulation; 
- Electrolysis; 
- Electrophoresis; 
- Electrodialysis and others.                                                              

 

REFERENCES 
1. Andreev S. Yu. Matematicheskoe modelirovanie 

protsessa aerirova Vodosnabjenie i sanitarnaya 

tekhnika-2007- №3 

2. Meshengisser Yu. M. Modeling process 

massoperedachi pri aeration water. Water 

supply and sanitary equipment-2000-№6-S20 

3. Vetoshkin A.B. Modeling process aeratsii 

jidkosti pri ochistke stochnyx vod. Izb. Acad. 

Prom. Ecology. -2003-№1-S. 41-44.  

4. Reznik N. F., Karavaev I. I. Opyt primeneniya 

napornoy flotatsii dlya ochistki stochnyx vod ot 

nefteproduktov, zhirov, masel i vzveshennyx 

veshchestv. // Flotatsionnye metody izvlecheniya 

tsennyx komponentov iz rastvora i ochistki 

stochnyx vod. M., 1993. p. 129-136. 

5. Reznik N. F. Purification of petroleum products 

from industrial and ballast water-based 

transport methods by flotation: Avtoref. diss. 

.kand. techn. science. M., 1968. - 16 p. 

6. Filippov JI. O., Panin V. V., Stenin N. Yu., 

Rogachyov Yu. V. Indications flotatsionnoy 

ochistki stochnyx vod ot nefteproduktov i 

vzveshennyx veshchestv pri primenenii 

reaktora-separatora // V Kongress obogatiteley 

stran SNG, t.1, 2005, p. 205-207. 

7. Karabasov Yu. S., Samygin V. D., Filippov L. 

O., Panin V. V., Stenin N. Yu., Voronin D. Yu. 

Flotatsionnaya ochistka stochnyx vod v 

reaktore-separatore // Ekologiya i 

promыshlennost, September 2005, p. 4-6. 

8. Panin V. V., Samygin V.D., Krylova L. N., 

Stenin N. Yu. Deep flotation of 

neftesoderjashchix streams with the use of 

reactor-separator. // Ecology of production. 

Chemistry and petrochemistry, №4 (6), 2006, p. 

11-12. 

9. Samygin V. D., Filippov J1. O., Stenin N. Yu., 

Mostovskoy A. N. Flotomashina tipa reaktor-

separator dlya effektivnoy ochistki promstokov 

ot nefteproduktov i vzveshennyx veshchestv // 

Tsvetnye metalally, № 5, June 2007, p. 55-57. 

https://doi.org/10.36713/epra0813

