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A b s t r a c t
The paper presents an overview of modern anaerobic 
wastewater treatment technologies. Characterised reactors 
for anaerobic wastewater treatment include UASB, ABR, 
AMBR, ASBR, AnMBR and EGSB reactors. Comparison 
with aerobic methods shows that use of anaerobic reactors 
allows for at least three times reduction of the amount sludge. 
Analysing the disadvantages and advantages of anaerobic 
wastewater treatment reactors, it can be concluded that 
their use is beneficial in wastewater treatment plants 
with problems of high COD concentrations in incoming 
wastewater and problems of the amount of sewage sludge 
produced.

S t r e s z c z e n i e
W artykule przedstawiono przegląd nowoczesnych metod 
beztlenowego oczyszczania ścieków. Scharakteryzowano 
reaktory UASB, ABR, AMBR, ASBR, AnMBR i EGSB. Na-
stępnie porównano z metodami tlenowymi, co pokazało, 
że zastosowanie reaktorów beztlenowych pozwala na co 
najmniej trzykrotne zmniejszenie ilości osadu. Analizując 
wady i zalety beztlenowych reaktorów do oczyszczania 
ścieków, można stwierdzić, że ich zastosowanie jest ko-
rzystne w oczyszczalniach ścieków, w których występują 
problemy z wysokimi stężeniami ChZT w ściekach napły-
wających oraz problemy z ilością wytwarzanego osadu 
ściekowego.

References
  [1]	Metcalf & Eddy Inc,; George Tchobanoglous,; Franklin L Burton,; H.David Stensel. Wastewater Engineering: 

Treatment and Reuse 4th Edition. Chicago 2003.
  [2]	Gumińska J., Barbusiński K.: Kierunki rozwoju innowacyjnych technologii oczyszczania wody i ścieków w perspektywie 

2015–2020. Aktualne Zagadnienia w Inżynierii Środowiska (Barbusiński K. red.). Monografia. Politechnika Śląska, 
Gliwice 2015, p. 119-130.

  [3]	http://www.apec-vc.or.jp/e/modules/tinyd00/?id=81&kh_open_cid_00=2 access 23.10.2017
  [4]	Wojtachnio K.: Nowoczesne technologie w inżynierii środowiska. „Biuletyn Politechniki Śląskiej” 12/2015
  [5]	Hulshoff Pol. L. S., de Zeeuw, W. J.; Velzeboer, C. T. M.; and Lettinga, G. Granulation in UASB-Reactor. Water 

Science and Technology, 15,291-304. 1983.
  [6]	Barbuśiński K., Innowacyjne technologie oczyszczania ścieków komunalnych – kierunki rozwoju, Napędy i Sterowanie 

2016, p. 40-45.
  [7]	Draaijer, H., Maas, J. A., Schaapman J. E., Chan A.,  Performance of the 5 MLD UASB Reactor for Sewage Treatment 

at Kanpur, India. Water Science Technology, 123-133.1992.
  [8]	Jules B. Van Lier, Anand Vashi, Jeroen Van Der Lubbe, Barry Heffernan, Anaerobic Sewage Treatment using UASB 

Reactors, Engineering and Operational Aspects. Environmental Anaerobic Technology: pp. 59-89. 2010.
  [9]	Mahmoud, N., Zeeman, G. and van Lier J.B. Adapting UASB technology for sewage treatment in Palestine and 

Jordan. Wat. Sci. Technol. 57(3), 361-366. 2008.
[10]	Barber, W. P., Stuckey, D. C., The use of anaerobic baffled reactor (ABR) for the wastewater treatment: A review. 

Water Research, v. 33, n. 7, p. 1559-1578 (1999).
[11]	Motteran F., Pereira E.L, Campos C.M., The behaviour of an anaerobic baffled reactor (ABR) as the first stage in the 

biological treatment of hog farming effluents; Brazilian Journal of Chemical Engineering. Sao Paulo 2013.
[12]	Herum, B.A., Effects of Applied Vacuum on the Performance of the Anaerobic Sequencing Batch Reactor. Proceedings 

of the 48th Annual Industrial Waste Conference, Purdue University, West Lafayette, Indiana, May 1993.
[13]	http://www.sswm.info/category/implementation-tools/wastewater-treatment/hardware/semi-centralised-

wastewater-treatments-8 access 23.10.2017.
[14]	Angenent L.T., and Sung S., (2001). Development of anaerobic migrating blanket reactor (AMBR), a novel anaerobic 

treatment system. 1739-1747 Department of Civil and Construction Engineering, Iowa State University, 2001.
[15]	https://microbewiki.kenyon.edu/index.php/Methanogenic_Anaerobic_Digestion_of_Wastewater access 23.10.2017
[16]	Pidaparti S.R., Anaerobic Sequencing Batch Reactor Treatment of Swine Wastes at 35°C and 25°C. M Thesis, Iowa 

State University, Ames, Iowa 1992.
[17]	Ndon, U.J., Anaerobic sequencing batch reactor treatment of low strength wastewater, Iowa State University, Iowa. 

1995.



[18]	Lew B., Tarre S., Beliavski M., Dosoretz C., Green M., Anaerobic Membrane Bioreactor (AnMBR) for Domestic 
Wastewater Treatment, Desalination, Vol. 243, No. 1-3, 2009, pp. 251-257.

[19]	Baek S. H., Pagilla K. R., Kim H. J., Lab-Scale Study of an Anaerobic Membrane Bioreactor (AnMBR) for Dilute 
Municipal Wastewater Treatment, Biotechnology and Bioprocess Engineering, Vol. 15, No. 4, 2010, pp. 704-708.

[20]	Anderson G.K., Kasapgil B., Ince O., Microbial Kinetics of a Membrane Anaerobic Reactor, Environmental 
Technology, Vol. 17, No. 5, 1996, p. 449. 

[21]	Chang S., Anaerobic Membrane Bioreactors (AnMBR) for Wastewater Treatment. Advances in Chemical Engineering 
and Science, 2014, 4, 56-61, School of Engineering, University of Guelph, Guelph, Canada 2014.

[22]	http://www.ppeko.com.pl/produkty/oczyszczanie-beztlenowe/Reaktory%20wiezowe.aspx access 23.10.2017.
[23]	Medhat M.A. Saleh, Usama F. Mahmood,; UASB/EGSB APPLICATIONS FOR INDUSTRIAL WASTEWATER 

TREATMENT Seventh International Water Technology Conference Egypt 1-3 April 2003.
[24]	Yoochatchaval W., Ohashi, A., Harada H., Yamaguchi T., Syutsubo K., Characteristics of Granular Sludge in an 

EGSB Reactor for Treating low Strength Wastewater. Int. J. Environ. Res., 2(4): 319-328,  Niigata Japan 2008.




