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Dezintegracja mechaniczna - proces,
mozliwosci, zastosowania
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Proces dezintegracji przed procesem fermentacji metanowej ma na celu zwiekszenie dostepnosci

substratu dla drobnoustrojow biorgcych udziat w procesie fermentacji metanowej

Mechanizm dezintegracji
i) rozbicie ktaczkowatej osadu struktury osadu czynnego, utworzonej przez zewnatrzkomadrkowe substancje
polimeryczne (EPS),
ii) zniszczenie komorek mikroorganizmow i uwolnienia struktur wewnatrzkomorkowych,

iii) fragmentacja substancji wielkoczgsteczkowych uwolnionych ze struktur zewnatrz- i wewnatrzkomorkowych.
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Metody dezintegracji Chemiczne

Alkaliczna
Kwasowa
Ozonowanie

Odczynnik Fentona

Biologiczne

Fizyczne Bakterie egzogenne
Liza enzymatyczna
Komorki elektrolizy
mikrobiologicznej

Mikronapowietrzanie

Hydroliza termiczna
Hydrodynamiczna
Ultradzwiekowa
Mikrofalowa
Wysokocisnieniowa homogenizacja
Zamrazanie-rozmrazanie
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3 min. 13,1 %)
5 min. 11 %)
7 min. 34,5 %"
9 min. 35%)
96 kJ/ kg osadu 27 %)
UItradiwiekowa 15 000 kJ/kg S.m. 3,58 %)
25 000 ki/kg s.m. 22,95 %)
35 000 ki/kg s.m. 31,43 %)
15 min. 19,4 %)
1W/ml, 10 min. 18,6
24 kJ/g s.m.o 20
200 kJ/kg s.m. ok.7 £+ 6 %1
300 kJ/kg s.m. 25 %
2850 rpm, moc silnika 5,5kW 12,7 %)
30 kJ/L 14,1 %)
Hydrodynamiczna 20 kJ/I 33,9%")
140 kJ/| 152 %
210 kJ/I 35%

- a ] -
. - Podstawowe parametry Wozrost produkciji .
Metoda dezintegrac;ji . - . . Pozycja literatury
dezintegracji metanu/biogazu’

Cimochowicz-Rybicka 2014

Houtmeyers S. et al. 2014
Lizama et al. 2017

Hajduk et al. 2015

Li et al. 2019

D. Lu et al. 2018

Lippert et al. 2018

Bandelin et al. 2020
Petkovsek et al., 2015
Zubrowska-Sudol et al., 2017
Zubrowska-Sudol et al., 2018

Garlicka et al. 2020
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4 min., 700 W
4 min., 900 W
336 ki/ kg osadu
96 kJ/ kg osadu
VY HEE 20 MJ/kg s.m.
20 MJ/kg s.m.
4 min
8 min
12 min
134°C, 3,4 Bar, 30 min.
134°C, 3,4 Bar, 30 min.
60°C
80°C
100°C
120°C
0,1 g NaOH/g s.m.o.
pH 12,0 (5 M NaOH), 30 min.
Chemiczna pH 10 (1 N NaOH), 10 min, 60°C
pH5 (1 N H,SO,), 15 min., 40°C
pH 12,0 (4 M NaOH), 12 h

Termiczna

49 %)
60 %)
50 %
20 %)
93,7 %
20 %
63 %
92 %
106 %
95 %
96 %
13,7 %
27 %
29 %
29, 6%
112 %)
11,8 %
43,61 %
12,34 %
49,4 %

_ . a i 3 -
. - Podstawowe parametry Wozrost produkciji .
Metoda dezintegrac;ji . - . . Pozycja literatury
dezintegracji metanu/biogazu’

Bohdziewicz et al. 2011

Appels L. et al. 2013
Houtmeyers S. et al. 2014
Peng et al. 2018

Gil et al., 2018

Liu X. et al. 2019

Liu J. et al. 2020
Chen et al. 2020

Kumar Biswal B. et al. 2020

Zawieja i Wolny 2014
Lu D. et al. 2018

Tulun i Bilgin 2019
Xu X.-J. et al. 2020
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. - Podstawowe parametry Wozrost produkciji .
Metoda dezintegrac;ji . - . . Pozycja literatury
dezintegracji metanu/biogazu’

Hybrydowa

hydroliza alkaliczna+hydrodynamiczna
pH 9,0, 30 min
mikrofale+cytrynian sodowy
20 MJ/kgTS +0,11 g /g s.m.
hydroliza alkaliczna+mikrofale+H,0,
pH 10,0, 80°C, 600W+0,2 H,0,/g s.m.
wolny amoniak + termiczna
pH 9,0 + 70°C+135,4 mg N-NH./I, t=24 h
hydroliza alkaliczna+utlradzwieki
pH 12,0 + 24 kJ/g s.m.o

hydroliza alkaliczna +utlradzwieki
0,05 g NaOH/g s.m + 9 min.

nadtlenek wapnia + ultradzwieki
0,1 g Ca0,/g s.m.o + 1W/ml, 10 min.

tlenek wapnia + utlradzwieki
0,04 g CaO/g s.m.+ 20kHz, 150W, 30 min.
wolny kwas azotawy+zelazian potasu
0,06 g NaNO,/g s.m. + 0,25 g K,FeO,/g s.m.

hydroliza alkaliczna+termiczna
pH 12,0 + 134°C, 3,4 Bar, 30 min.

hydroliza alkaliczna+termiczna
pH 12,0 + 134°C, 3,4 Bar, 30 min.

57 %
147,7 %
19,9 %
25,2 %
32,8 %
31,5 %
36 %
40 %
140 %

138 %

142 %

Grubel et al., 2014
Peng et al. 2018
Liu J. et al. 2018
Liu X. et al. 2018
Lu D. et al. 2018
Tian et al. 2018

Li et al. 2019

Yuan et al. 2019

Wang et al. 2020

Liu J. et al. 2020

Chen et al. 2020
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Pozytywne przyktady

Energia wtozona
(dezintegracja)

ergia wyprodukowana
(netto)
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Ponad 12% wzrost produkcji metanu }

Pozytywne przyktady

-

.

122% nadwyzka energii w stosunku do
energii wtozonej w proces sonifikacji

e Bioresource Technology

ELSEVIER
Volume 264, September 2018, Pages 298-305

Energy-positive sewage sludge pre-
treatment with a novel ultrasonic flatbed
reactor at low energy input

Thomas Lippert, Jochen Bandelin, Alexandra Musch, ]6rg E. Drewes, Konrad Koch 2 &

Show more s~

+ Add to Mendeley o Share 99 Cite

Significant gain in CH,
(up to 12%)

Max. energy recovery = 122%

Floc deagglomeration

https://doi.orgf10.1016f].biortech.2018.05.073 A Get rights and content »

Ultrasonication with
low energy input
(200 kJ/kgrs)

No significant gain in CH,

Energy recovery < 33%

Onset of cell lysis
and re-flocculation

Significant gain in CH,
(also limited to max. 12%)
Energy recovery <11%

Pronounced cell lysis
and re-flocculation

Ultrasonication with
intermediate energy input
(400 - 1,000 kJ/kgrs)

D=2

Ultrasonication with
high energy input
(2,000 - 3,000 kJ/kgrs)

Lippert et al. 2018. Energy-positive sewage sludge pre-treatment with a novel ultrasonic flatbed reactor at low energy input. Bioresource Technology 264, 298-305

-
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Pozytywne przyktady

[ 142% wzrost produkcji biogazu ] I

4,165 kJ/g smo zysk
energetyczny netto

H. Chen et al. / Renewable Energy 147 (2020) 2409—2416

i

Renewable Enery

—

W 5
O !
fif?l v
2, Renewable Energy

e Volume 147, Part 1, March 2020, Pages 2409-2416 L

Effects of thermal and thermal-alkaline
pretreatments on continuous anaerobic
sludge digestion: Performance, energy

balance and, enhancement mechanism

Hong Chen °, Hao Yi 5 Hechao Li ¢, Xuesong Guo 4 Benyi Xiao 10 =

Show more s

+ Add to Mendeley ©f Share 99 Cite

https://doi.orgf10.1016/j.renene.2015.10.051 = Get rights and content a
Table 6
Energy balance of the ADs during the steady period.
[tem AD-RS5 TP + AD TAP + AD
E, (k]/g VS) 3.449 7.153 10219
Ei Ei. Pretreatment [k”g ""FS] 0 7.449 9.163
Ei, AD electricity (KI/g VS) 0.523 0.571 0.636
Ei aD neat (Kl/g VS) 0.919 —3.360 —3.745
Eo/Ei 2.392 1.535 1.688
AE (k]/g VS) 2.007 2.493 4165

E,: Energy output; E;: Energy input; E; pretreatment: ENErgy input in pretreatment.
Ei. AD electricity: Electricity input in AD; E; ap near: Heat input in AD.

Chen et al. 2020. Effects of thermal and thermal-alkaline pretreatments on continuous anaerobic sludge digestion: Performance, energy balance and, enhancement mechanism.
Renewable Energy 147 (1), 2409-2416

.
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Abstract

This study investigated the synergistic effect of sodium citrate (SC; Na;CsHs0(C00);) and

W )
ﬁﬁ& Journal of Environmental Management

microwave (MW) treatment on the efficiency of the anaerobic digestion of excess sewage

ELSEVIER

Volume 213, 1 May 2018, Pages 271-278

sludge. In terms of the methane yield, an increase of the digestion's efficiency was

observed. Taking into account the cost for the MW energy supplied to the system, the
optimum treatment conditions were a MW energy input of 20M]/ke TS and a SC I

Research article

Combining microwave irradiation with

sodium citrate addition IMPIOVES the pre- [ﬂf 147.7% compared to the t:nntm]] MW treatment was found to break the sludge
treatment on anaerobic digestion of excess structure, thereby improving the release of extracellular polymeric substances (EPS) and
sewage Sludge volatile fatty acids (VFAs). The treatment of sodium citrate further strengthened the

concentration of 0.11 g/g TS, obtaining a methane vield of 218.88 ml/g VS, i.e.,[an increase ]

) e breakage of loosely bound extracellular polymeric substances (LB-EPS) and tightly bound
Liyu Peng ° &, Lise Appels ® ! & & | HaijioSu®! & &

extracellular polymeric substances (TB-EPS). The increased VFA content stressed the

Show more »

improved digestion by this pretreatment. |Furthermore, the preliminary economic

Add to Mendel Sh 99 Cit . - - .. - . . 3
+ Addto Mendeley g Share - analysis showed that at this point in the research, only operational but no financial gains
https://doi.org/10.1016/j.jenvman.2018.02.053 A Get rights and content 2 were ﬂfhiE‘\fEd. -

Peng et al. 2018. Combining microwave irradiation with sodium citrate addition improves the pre-treatment on anaerobic digestion of excess sewage sludge. Journal of Environmental
Management 213, 271-278

. . L gm—— : ' :
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ELSEVIER Volume 8, October 2021, 100132

Environmental Science and Ecotechnology

Original Research

Waste sludge disintegration,
methanogenesis and final disposal via
various pretreatments: Comparison of
performance and effectiveness

Haiyang He ©, Xiaodong Xin °, Wei Qiu® & &, Dong Li ¢, Zhicen Liu ¢, Jun Ma ® 2 &

Show more s

+ Add to Mendeley o Share 99 Cite

https://doi.org/10.1016/].ese.2021.100132 A Get rights and content A

Cumulation CH, preduction

[ Spadek produkcji metanu ]1

0 2 4

= Raw sludge = 0.05 mmolig VS
JA 0.1 mmollg VE = 0.15 mmolg VS
“ 0.3 mmollg VS < 0.5 mmolig VS

e 8 10 12 14 16
Time (day)

“osadysciekowe.abrys.pl
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Przyczyny/zagrozenia

i) reflokulacja ktaczkow

ii) inhibicja (np. wzrost stezenia azotu amonowego i potencjalne zwiekszenie stezenia wolnego amoniaku czy
wzrost stezenia LKT powodujace inhibicje metanogentow)

iii) niepozadany stosunek C/N

iv) zmiana podatnosci pofermentu na procesy odwadniania

v) wptyw na jakos¢ odciekow

-
.
.
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Birawcairny Tevhaalegy Sl (20005 12T

Journal of Environmental Management 367 (2024) 121945

'-":.'-_'" i '_-,.l'_r Cossbe s Lists arvmilabsbe 8 5<)enace Direct
Contents lists available at ScienceDirect "_l‘l: ;: R
IR Bicresource Technology
1 d !
Journal of Environmental Management A
; 18 Fl SEVIER poiEmal hOMmapaQe: i &l farsbed (0 WOt Esartec h
journal homepage: www .elsevier.com/locate/jenvman @ Ta}rlnr & Francis
J— TPETED g lor b Francis Groip ,-.:I
o & & . . & ;
41 Research article ® owsw e Disintegration of waste sludge as an element bio-circular economy in waste &=
l‘ ) ] [}
. ST ot ; : - i water treatment plant towards carbon recovery for biological
: Hydrodynamic disintegration effects assessment b 7T madalline SRRt s Sf el oo coies e smate s s : P i o8
18I, : . nutrient removal
— integrated with bench tests Water Research 243 (2023) 120365 and
p— Mondka Zubrowska-Sudal ©, Justyna Walcak *, Greegore Plechota ™
Aleksandra Dzido *, Justyna Walczak ", Honorata Jankowska' # Contents lists available at ScienceDirect @ WATER [T * Pacalty of Beabling Srvicis, el wnd Ervemonal fagmarig Wand Lnvarary of Tachikegs, Mosmn 3 (003 W, oot
The E Gozde Ozbayram °, Monika Zubrowska-Sudot * 3 HLatined ORI Labirary of Mg R el Aeidpn, ok L W33 9190 e, Pkl
anac. Warzaw University of Technology, Faculty of Power and Aeronautical Engineering, Institute of Heat Bngineer ¢ Water ResearCh
¥ Warsaw University of Technology, Faculty of Building Services, Hydro and Environmental Engineering, Nowe = - roay HIGHELIGHT® GEAFPHICAL ABSTRACT
Moad| - Department of Marine and Freshwater Resources Management, Faculty of Aquatic Seiences, Istanbul Univers '__‘ r_q — '- . ) ber 2019
Agnie ELSEVIER journal homepage: www.elsevier.com/locate/watres :ﬂ"'m"  Bhaidad ey o FRoes i
via shoalllffiatasl i e
:Mc LR _ F ;:--rr:-----:-—. '| | — ==__'._"
Wrws ARTICLE INFO ABSTRACT . . — » Dninirgraind rcma shudpr an @ warce — N - R
— of € N el P ul A L - H‘f‘ _—r
Keywards: The hydrodynamic disintegration proces . . . . . cm m" il o . e ‘:_E_:T e - RN
A BT Hydrodsmamie disintegration speed or inroduced energy. The study pre. EI1ECTS Of various rotational speeds of hydrodynamic disintegrator on s - =¥ and P remaval drmsnded oa enrrs e == I &
Sewage sludge parameters impact assessment on the int .
Seywerh Biogas production cludge treatment, Three rotational speeds CATDOIL, NUtTiENt, and energy recovery from sewage sludge
Apwends Non-Newtonian fluid - . o eff Energy 282 (2023) 128949
Modvak tational fluid dy - tegration stages. F)l...mtengLon ects w . N .
—— SECOEE) "’;d ;";‘"‘“1‘: f‘mﬂ acids ':‘i'mjd“’g Justyna Walczak ™, Aleksandra Dzido”, Honorata Jankowska “, Piotr Krawczyk °,
eCcls Ol 1510 afnon emplo’ . . " ' .
production mplmefbimhemjfm fmma Monika Zubrowska-Sudol ; Contents lists available at ScienceDirect
gration stages does not cause a significa Warsaw University of Technology, Faculty of Building Services, Hydro and Envirenmental Engincering. Nowowicjska 20, 00-653 Warsaw, Poland A —
;zzﬂu_tz’n: :s.:j??uomr;;“;i::;ﬂz:; & Warsaw University of Technology, Faculty of Power and Acronautical Engincering, Institute of Heat Engineering, Nowowicjska 21/25, 00-665 Warsaw, Poland Ener gy
to biological decomposition than those 1 & JI .
values for 1500 rpm). Obtained results h ey . ) )
tegration effect is mechanical shreddingt ARTICLE INFO ABSTRACT FI SEVIER journal homepage: www.elsevier.com/locate/energy —
Keywords: Until recently, sewage sludge produced in wastewater treamment processes was conside
ASEEID E - biocircular economy currently constitutes a valuable substrate for raw materials and energy recovery. One
hydmdy'iagm cavitation sifying resource recovery from sludge is its pretreamment by means of disintegration met m
sewage sucge the CFD modelling and experimentally investigates the use of a hydrodynamic cavita H . . * L e - Chec for
methane producion vatiots tottional spesds (1300, 2500, and 300 spmy o the secureny of orane 0o A 1€CT Of co-digestion and hydrodynamic disintegration on the methane Ry
CFngodelli.niy energy. Rheological properties of raw sludge, a non-Newtonian fluid, were determined 2

e iaiome, Coatoation sones wers abserea or 2500 1o and 3000 o gt o, POTENtial of sewage sludge and organic fraction of municipal solid waste
occurred for a rotational speed of 3000 rpm. A rotational speed of 1500 rpm was too lc Witl'l COllsidera‘ti Ol]. Df tl'le Cal'boll footpli nt

0 o —— e g g g e e e o o ——— i drop below 1705 Pa, and no cavitation was recorded. An increase in rotational speed fro
r - for each analysed energy density caused an increase in SCOD and nitrogen concent

determined that at low energy densities (<105 kJ/L), mechanical rearing was thedomin  Justyna Walczak , Beata Karolinezak , Monika Zubrowska-Sudol

Th 1 Sci nd i i P carbon recovery, and at its higher values (=105 kJ/L), the cavitation phenomen
enma ence a Ells ng important. Retation speed also had a significant effect on methane yield (Yeys). An inen Faculty of Building Services, Hydro and Emvironmental Enginecering, Warsaw University of Technology, 20 Nowowigiska Street, 00-553, Warsaw, Poland

S ] Conterts Ity svaiabde a0 % wnce Tnrec

1 1
{ : v X recorded only for disintegrated sludge at a rotational speed of 1500 rpm in referel haction @
Maon —— WP ISNOR— yo— Disintegration conducted at higher rotational speeds led to a decrease in Yeps (-0.7% for lor dewn
3000 rpm).
i‘"ﬁ ARTICLEINFO ABSTRACT 6 s sl
v ‘The effects of mechanical studge dis i h onekiring
;'E_T The e L‘-c(S 0 m?c anica S.Uf ge disintegration to enhance suun-smas ~ svbes s A basabh ygmad com (A L) Handling Bditor: Petar Sabev Varbanov The study objective was to investigate the applieability of co-digestion and/or hydrodynamic disintegration as """“tf‘,
il . e
3\'.-§r anaerobic digestion of municipal sludge — = Faculty of Fower and Acrornvotical Engineerng, Wanaw Uni potential methods of methane production intensification from sewage sludge (S5) and the organic fraction of .
ulN  Monika Zubrowska-Sudol™, Jolants Podedworna®, Kataceyna Sytek-Srmeichel”, (0655 Warsaw, Paland. plotr ks aws 2y b e pl Ke)'mords. municipal solid waste (OFMSW) with consideration of carbon footprint (CF) assessment. Methane production ;:‘duv
Agndeszka Bisak', Plotr Krawezyk', Agnieszha Garlicka * Correspoodence mordha sudodiiprw el pl CD"hx':m_ . i was determined by means of biochemical methane potential tests. For co-digestion, the highest increase in :n: y
* Wurvwe Kubanty OF Satunhg Bty of AAng Srvins Mate ool Enavanmad Dyhaeng 38 Mrmatids . (V45D Mowe. fial “' fydr :d-ﬂlm‘l  disintegration methane preduction (53.2 %) was observed for the 55:0FMSW mixing ratio 40:60. Hydredynamic disintegration :d r
L o T Why o Maes eaf A SN o wtwage sludge - - .
ooy vﬁ by Peady ! Arvaand Agaeny 20N W, 0400 Wrwee, Adee Abstract: This study abmed to evaluate the effects of mex! ic Fraction of mumnicipal solid wastc at all tested energy densities (10, 30 and 60 kJ/L) caused release of soluble organic compounds from both socthoda
'AS R : footor substrates, although aceelerated methane production was only ebserved at 10 kl/L. An increase in methane e
shudge (WAS) on full scale anaerobic diggestion, cormiden Carbon footprint _ - _ ) ) L . - n
ARTICLEINFO ABSTRACT potential for substrates disintegrated separately did not imply analogical results for the disintegration of their e 4
— - - e T e e ey 2 ey energy balance. The results showwd that an increase in o mixture. Within the assumed limits, CF per 1 Nm® of produced methane, CF per 1 t of wet feedstock for the o
e s g aly e o o i Do 1 of sanhaninnl Dalpr Gsirngethn v smbenscng ful w ¢
T Arorsdes geeien anenwhic dptsahon of onsadcisel thalor. Samch Gidergsutions tets 9nd b Gewatrring ats wive oefornd be wan accompanied by an increase in the redease of organic ¢ digester, and estimated CF per 1 kWh produced were also calculated. Comparable values of all indicators were e
st e :m-wr-'v ~--:un-‘w:t’-\mv:-:~~-x: m;'c-:'“-' hw-'\;-"'-' ~'m': "-"l":":' :' froen 210 = I25Smg Oy /L tor g = 0K/ L1062 &£ 20 n obtained for monodigestion and co-digestion. The highest CF indices were achieved for monodigestion of dis- tice. 1
IRt pra e of maand Dalgr w - 0y of gkt Srvvroeed dadpe. rowgeativedy 1n e wudy, . .
Voma pordatin 2 Bt Awiningrater BAVTR by & mastsr with & Jusans of SOUI, srordilhonn & = 290 pin, v wand 1 wios doines were volatile farty acids. The percentage share of WAS suby integrated 55 and increased significantly with applied energy density. The obtained results ean serve as valuable s dwce
Dt imeromad porenins of crgara carguiaed seve sriened Som Do dhalipe semgp i on levoas it ey S = 1 - - - = -
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Wt o8 YEAL b et arboed anpeen. Cumgenands (CO0VTA 0 1he tange of 64 + 4.2 wes sldind Iy pos ) increasing renewable energy production. Rt and
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Pozytywne przyktady

Electricity 480 kWh/d

Disintegrator:

motor power 30kW
h= 2950 rpm

biogas
powered
engine

Electricity 1600 kWh/d
[r———

Useful heat 2080 kWh/d

efficiency - 40%

Loss 1040 kWh/d

thickened excess sludge 89 m“ld . Digester:

L SEEEETTE v 5000 m?
T-34°C

HRT -42.4d

thickened primary sludge 29 m’/d

Zubrowska-Sudol et al. 2018. The effects of mechanical sludge disintegration to enhance full-scale anaerobic digestion of municipal sludge. Thermal Science and Engineering Progress,
289-295

. ‘osadysciekowe.abrys.pl
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Aparatura do wyznaczania potencjatu metanowego Aparatura do prowadzenia testow potciggtych BRS
AMPTS Il (Automatic Methane Potential Test) (BioReactor Simulator)

vw R ez

\ @.© e

o' |

= 15 reaktorow = temperatura 37°C = 6 reaktorow » temperatura 37°C = SRT = 22 dni
= objetoSc czynna: 400 mL = obcigzenie 5 g s.m.o/I = objetosc czynna: 1,8 L = obciazenie 1,3-2,1 g s.m.o/(L-d)

- "-'psadysciekowe.abryg.pI
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Aparatura do wyznaczania potencjatu metanowego Aparatura do prowadzenia testow potciggtych BRS
AMPTS Il (Automatic Methane Potential Test) (BioReactor Simulator)

o)

DISINTEGRACIA
HYDRODYNAMICZNA

7<‘ [==11Y

inokulum inokulum inokulum
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= 15 reaktorow » temperatura 37°C = 6 reaktorow » temperatura 37°C = SRT = 22 dni

= objetoSc czynna: 400 mL = obcigzenie 5 g s.m.o/| = objetosc czynna: 1,8 L = obciazenie 1,3-2,1 g s.m.o/(L-d)
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Aparatura do wyznaczania potencjatu metanowego Aparatura do prowadzenia testow potciggtych BRS
AMPTS Il (Automatic Methane Potential Test) (BioReactor Simulator)
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WYNIKI — wptyw gestosci energii na potencjat metanowy (AMPTS)
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Walczak et al. 2023. Effect of co-digestion and hydrodynamic disintegration on the methane potential of sewage sludge and organic fraction of municipal solid waste with
consideration of the carbon footprint. Energy 282, 128949
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WYNIKI — wptyw obrotow wirnika na potencjat metanowy (AMPTS)
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Walczak et al. 2023. Effects of
various rotational speeds of
hydrodynamic disintegrator on
carbon, nutrient, and energy
recovery from sewage sludge.
Water Research 243, 120365
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WYNIKI — wptyw obrotow wirnika na potencjat metanowy (AMPTS)
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Walczak et al. 2023. Effects of N o 6 il ) Ihs
various rotational speeds of |
hydrodynamic disintegratoron L [] Bl Al
carbon, nutrient, and energy

recovery from sewage sludge.

Water Research 243, 120365 - Strefa ponizej cisnienia kawitacyjnego (1705 Pa)
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WYNIKI — wptyw obrotow wirnika na potencjat metanowy (AMPTS)
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Water Research 243, 120365 Strefa ponizej cisnienia kawitacyjnego (1705 Pa)
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WYNIKI — wptyw obrotow wirnika na potencjat metanowy (AMPTS)
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Sytek-Szmeichel et al. 2025. Searching for a Method of Sewage Sludge Pretreatment to Improve the Efficiency of the Anaerobic Digestion Process. 12th IWA
International Symposium on Waste Management Problems in Agro-Industries - AGRO'2025, 10-12 September, Istanbul, Tirkiye
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WYNIKI - wptyw dezintegracji na uwalnianie N i P do cieczy osadowe)]

Gestosc

energii
ChZT mgOzlL 430 1019 1707 3910 4560 5222
LKT mg/L 121 258 266 383 420 517
NH, mgN/L 54,7 58,7 71,7 75,5 82,8 98,6
PO, mgP/L 252 268 296 304 294 314
pH - 6,73 6,96 6,77 6,9 6,83 6,85

Projekt pt. "Analiza mozliwosci uzyskania przez oczyszczalnie sciekow dodatniego bilansu energetycznego w wyniku zastosowania obrobki wstepnej wsadu kierowanego
do komor fermentacyjnych" finansowanego ze srodkow ,Inicjatywa Doskonatosci — Uczelnia Badawcza” (IDUB), CPR-IDUB/214/201/2023.
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WYNIKI - wptyw dezintegracji na uwalnianie N i P do cieczy osadowe)]

Gestosc KI/L osad

energii surowy
ChZT mgOzlL 430 1019 1707 3910 4560 5222
LKT mg/L 121 258 266 383 420 517

pH - 6,73 6,96 6,77 6,9 6,83 6,85

Projekt pt. "Analiza mozliwosci uzyskania przez oczyszczalnie sciekow dodatniego bilansu energetycznego w wyniku zastosowania obrobki wstepnej wsadu kierowanego
do komor fermentacyjnych" finansowanego ze srodkow ,Inicjatywa Doskonatosci — Uczelnia Badawcza” (IDUB), CPR-IDUB/214/201/2023.
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PODSUMOWANIE

Przed podjeciem decyzji o wdrozeniu dezintegracjl
na oczyszczalni Sciekow nalezy przeprowadzic
badania wstepne, ktore bedg obejmowaty dobor
wtasciwych parametrow dezintegracji i analize

ekonomiczng inwestycji

-
.
.

\:psadysciekowe.abrys.pl



|

‘tor: .’ ABRYS

DLA SRODOWISKA

2
rgani

WAGE!

JUSTYNA WALCZAK
Politechnika Warszawska/Adiunkt

Email: justyna.walczak@pw.edu.pl
Tel: 601 987 601
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