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Production of energy from renewable sources by carriers in the EU-28 in 2019

Biopaliwa state
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INCREASE OF BIOGAS PRODUCTION

sludge disintegration process

Increase the availablility of substrate In
the sludge for bacteria carrying out
acidogenesis and methanogenesis
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and food production sector

organic fraction of municipal solid
waste (OFMSW)
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AlM

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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AlM

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:

v chemical characteristics of the digestate sludge liquid, with particular consideration of
nitrogen and phosphorus compounds;

v' capillary suction time (CST).

\WVarsaw University ESEARCH
of Technology UNIVERSITY

EEEEEEEEEEEEEEEEEEEE

12



M ETHODS substrates, preparation, origin

selectively collected In the city
of Warsaw , Poland

GP "WOLF
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M ETHODS substrates, preparation, origin

organic fraction of municipal solid waste (OFMSW)

GP "WOLF
12",

selectively collected In the city
of Warsaw , Poland

1S =5.38%
VTS =4.93 %
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was obtained from a wastewater treatment
plant with biological nutrient removal (PE =
2 100 000). Warsaw, Poland

1S=4.89 %
VTS =3.64 %
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M ETHODS disintegration apparatus

energy
density (€,):
10 kJ/L
30 kJ/

- Hydrodynamic cavitation was conducted in a lab device:

hydrodynamic disintegrator

=

_ _ _ Legend
(patent application WP-84/JW |13766118) e Rotor
. . a |\/|O'[OI’ power 5 5 kW =- Frame-supp::rt plate . chamber, cover
\VGI'SGW Unl‘lerSIt)’ RESEARCH ] ] - Outlet — cleaning hole. bleeder hole
of Technology URIVERSITY = Rotor revolution: 3000/min Medium motion — [ Inlet (by cover)
EXCELLENGE INITIATIVE - VOIUm e Of t ank: 13 L - Circulation



METHQODS biochemical methane potential tests (BMP)?

15 glass test
reactors 650 mli
In water bath

volume of CH,
piogas pass

was
N (AL automatically
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-~

.......

Automatic Methane Potential Test System
(AMPTS II; Bioprocess Control Sweden)
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METHQODS biochemical methane potential tests (BMP)?

15 glass test
T reactors 650 m

_ in water bath

piogas pass
the unit

BN absdrbing CO,

PO

.......

»each assay was performed in three repetitions
= constant temperature of 37°C
=amount of inoculum: 200 g

volume of CH, = |nitial organic loading rate:
wes 5.0 gVTSof Introduced substrate/L
automatically
measured

Automatic Methane Potential Test System
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\Varsaw University
of Technology

RESEARCH
UNIVERSITY
EXCELLENCE INITIATIVE

") 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)

™ 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)



18
METHQODS biochemical methane potential tests (BMP)?

1 | 15 glass test : g
- ¥ L = each assay was performed in three repetitions
3 reactors 650 ml

& = constant temperature of 37°C
=amount of inoculum: 200 g

In water bath

| volume of CH, = Initial organic loading rate:
0100asS pPass *k
tﬁ p.t was 5.0 gVTSof introduced substrate/L
- Al automatically
| | absqrbing CO, measured

4

i Specific Methane
....... = Production (SMP)

Automatic Methane Potential Test System
(AMPTS II; Bioprocess Control Sweden)
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|\/| ETHODS characteristics of the digestate liquid and capillary suction time (CST)

Digestate sludge liquid after BMP process

TN, NH,-N, PO,-P, TP In the filtrate
after anaerobic digestion

Capillary suction time (CST)
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1) centrifuged for 30
min 0.45 um filters

2) filtered with
standard analytical

procedures (APHA)
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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) analyzed according to

VATV eSS
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RESU LTS determination of the specific methane production of ORGANIC FRACTION OF
MUNICIPAL SOLID WASTE (OFMSW) with and without hydrodynamic
disintegration
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RESU LTS determination of the specific methane production of ORGANIC FRACTION OF
MUNICIPAL SOLID WASTE (OFMSW) with and without hydrodynamic
disintegration
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RESU LTS determination of the specific methane production of ORGANIC FRACTION OF
MUNICIPAL SOLID WASTE (OFMSW) with and without hydrodynamic
disintegration
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RESULTS determination of the specific methane production of SEWAGE SLUDGE (SS)
with and without hydrodynamic disintegration
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RESULTS determination of the specific methane production of SEWAGE SLUDGE (SS)
with and without hydrodynamic disintegration
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RESULTS determination of the specific methane production of SEWAGE SLUDGE (SS)
with and without hydrodynamic disintegration
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RESULTS determination of the specific methane production of SEWAGE SLUDGE (SS)
with and without hydrodynamic disintegration

300 260
- 250 Ceeesbtttt T 250
Swn 0% e eess e 2
S I; 200 e /'::':—.— E) 240 B -
% o) y fr l4 S(V
O < '7::/ o 0
5T 150 O )
o O i é| 230
S
f_-: c 100 ‘ SS before disintegration 'DZ—_' 220
= = : #SS 10 kJIL =
50 * S5 30 kJ/L D210
® SS 60 kJ/L
0, l l l 200
0 5 10 15 20 SS SS SS SS
Time [days] before 10 kJ/L | 30 kJ/L 60 kJ/L

disintegration



31

R ES U LTS digestate liquid

OFMSW
Indicator Inoculum
raw 10 kJ/L 30 kJ/L 60 kJ/L
TN (mg/l) 1102 1122 1130 1128 1156 1028 1044 1054 1044 1080
NH,-N (mg/l) 960 970 084 078 078 078 082 084 086 998
TP (mg/l) 19.1 18.1 17.9 17.2 17.1 16.3 17.5 17.5 16.8 16.9

PO,-P (mg/l) 16.3 15.9 15.9 16.0 16.0 15.1 16.2 16.1 15.7 16.0



R ES U LTS digestate liquid

Indicator

TN (mg/l)
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1 1.0-3.4%
998

16.9

16.0



R ES U LTS digestate liquid

Indicator

TN (mg/l)

NH,-N (mg/l)

TP (mg/l)

PO,-P (mg/l)

Inoculum

1102

960

19.1

16.3

OFMSW

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

1122 1130 1128 1156 1028
10.5-3.0%
970 084 978 078 078
18.1 17.9 17.2 17.1 16.3
| 1.1-5.5%
15.9 15.9 16.0 16.0 15.1

1044
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1054 1044 1080

1 1.0-3.4%
082 084 086 998

17.5 17.5 16.8 16.9

| 3.4-4.0%
16.2 16.1 15.7 16.0
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R ES U LTS caplillary suction time (CST)

digested OFMSW
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CONCLUSION

before Its use as substrates In the anaerobic digestion process.
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a promising method of pre-treatment

of organic fraction of municipal solid waste
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and sewage sludge
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