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AIM

The main objective of the study was the determination of the effect of 

hydrodynamic disintegration process (HD) on the methane potential of organic 

fraction of municipal solid waste (OFMSW) and its comparison to the methane 

potential of sewage sludge (SS), with consideration of the variant with and without 

hydrodynamic disintegration.
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AIM

The main objective of the study was the determination of the effect of 

hydrodynamic disintegration process (HD) on the methane potential of organic 

fraction of municipal solid waste (OFMSW) and its comparison to the methane 

potential of sewage sludge (SS), with consideration of the variant with and without 

hydrodynamic disintegration.

Partial objectives also included the analysis of the effect of the disintegration process on:

 chemical characteristics of the digestate sludge liquid, with particular consideration of 

nitrogen and phosphorus compounds;

 capillary suction time (CST). 
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METHODS
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2 100 000). Warsaw, Poland
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METHODS

Hydrodynamic cavitation was conducted in a lab device: 

hydrodynamic disintegrator 

(patent application WP-84/JW l3766l18) 

 Motor power: 5.5 kW

 Rotor revolution: 3000/min 

 Volume of tank: 13 L

OFMW

after

disintegration

SS

after

disintegration

OFMW

before

disintegration

SS

before

disintegration

energy 

density (ℇL):

10 kJ/L

30 kJ/L

60 kJ/L
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METHODS

Automatic Methane Potential Test System

(AMPTS II; Bioprocess Control Sweden)

**) Zielinski M., Debowski M., Kisielewska M., Nowicka A., Rokicka M., Szwarc K.: Comparison of Ultrasonic and Hydrothermal 

Cavitation Pretreatments of Cattle Manure Mixed with Straw Wheat on Fermentative Biogas Production. Waste Biomass Valor 10, 

747-754 (2019)

*) Holliger, C., Alves, M., Andrade, D., Angelidaki, I., Astals, S., Baier, U., Ebertseder, F. et al.: Towards a standardization of biomethane

potential tests. Water Sci.ence and Technology 74(11), 2515-2522 (2016)
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The CST is defined as the time filtrate passing between 

circles of two different diameters (3.2 and 4.5 cm).

The test allows for an assessment of the digestate 

dewatering.

3,2
4,5

TN, NH4-N, PO4-P, TP in the filtrate 

after anaerobic digestion

Capillary suction time (CST)Digestate sludge liquid after BMP process

1) centrifuged for 30 

min
2) filtered with 

0.45 μm filters

3) analyzed according to 

standard analytical 

procedures (APHA)

characteristics of the digestate liquid  and capillary suction time (CST) 
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determination of the specific methane production of ORGANIC FRACTION OF 

MUNICIPAL SOLID WASTE  (OFMSW) with and without hydrodynamic 

disintegration
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Indicator Inoculum

OFMSW

Inoculum

SS

raw 10 kJ/L 30 kJ/L 60 kJ/L raw 10 kJ/L 30 kJ/L 60 kJ/L

TN (mg/l) 1102 1122 1130 1128 1156 1028 1044 1054 1044 1080

NH4-N (mg/l) 960 970 984 978 978 978 982 984 986 998

TP (mg/l) 19.1 18.1 17.9 17.2 17.1 16.3 17.5 17.5 16.8 16.9

PO4-P  (mg/l) 16.3 15.9 15.9 16.0 16.0 15.1 16.2 16.1 15.7 16.0
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digestate liquid 
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CONCLUSION
35

Hydrodynamic disintegration is 

a promising method of pre-treatment

of organic fraction of municipal solid waste

and sewage sludge 

before its use as substrates in the anaerobic digestion process.
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