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Mulj s procCistaca otpadnih voda
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Mulj s procistaca otpadnih voda
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Mulj s procistaca otpadnih voda

Table 1
National characteristics of MPs contamination in sewage sludge.
Location Treatment Trapping Sludge MP MP range MP shape Polymer Reference
type efficiency concentration analyzed
(%) (jem)
Italy NR 84 113 particles 10-5,000 Films, Acrylonitrile, Magni et al. Fibers \ ~
g~ (DW) Fragments Polyethylene, (2019) /
Polyesters Y
Netherlands NR 72 370-950 10-5,000 NR NR Leslie et al. g
particles kg™! (2017) j
ww) 1mm
Finland Anaerobic 98 4.2-28.7 250-5,000 Fibers, Polyester, Lares et al. BT a1
digestion particles g~! Fragments, Polyethylene, (2018)
(DW) Spheres Polyamide, Fragment I
Polypropylene
Canada NR 98 4.4 particles <5,000 Fibers, NCR Gies et al.
g~! (DW) Fragments (2018)
Germany NR NR 1,000-24,000 <500 NR Polyethylene, Mintenig
particles g~! Polypropylene, et al. (2017)
(DW) Polyesters
Norway NR NR 1,701-19,837 50-5,000 Beads, Polyethylene, Lusher et al.
particles g~! fragments, polyesters, (2017)
(DW) fibers, polypropylene
glitter
Denmark NR NR 169,000 20-500 NR Polyethylene, Vollertsen
particles g~! nylon, and Hansen
polypropylene (2017)
Ireland Various NR 4,196-15,385 250-5,000 Fibers, HDPE, Mahon et al.
particles g~! fragments, polyethylene (2017)
(DW) films,
spheres
Sweden Partial >999 16,700 particles 300-5,000 Only fibers NCR Magnusson
dewatering g~! (DW) were and Norén
investigated (2014)
USA Dewatering NR 4 fibers g~! NR Only fibers NCR Zubris and
and were Richards
anaerobic investigated (2005)
digestion
Australia Aerobic and NR 996 microbeads <1,000 Only NR Wijesekara
anaerobic kg~! microbeads et al. (2018)
digestion were
investigated
China Various NR 1,565-56,386 37-5,000 Fibers, Polyolefin, Li et al.
treatments particles kg~! shafts, films, polyethylene, (2018)
(DW) flakes, polyamide,
spheres polystyrene
Korea Sludge 98 14.9 particles 106-5,000 Fragments, NR Lee and Kim
thickening ¢~ (DW) and fibers (2018)
and 9.6 particles
dehydration g~ (DW)
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Mulj s procistaca otpadnih voda (2021.)

Sewage sludge production and disposal from urban wastewater (in dry substance (d.s))

Geopolitical entity (reporting) /
Time frequency: Annual
Unit of measure: Thousand tonnes

VWastewater freatment plant parameters: Sludge production - total
Wastewater treatment plants: Urban wastewater treatment plants - total

Bars in red represent not available data.
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Mulj s procistaca otpadnih voda (2021.) — odlaganje mulja na odlagalistu otpada

Sewage sludge preduction and disposal from urban wastewater (in dry substance (d.s))
Geopolitical entity {reporting) /
Time frequency: Annual
Unit of measure: Thousand tonnes
\Wastewater treatment plant parameters: Sludge disposal - landfill
\Wastewater treatment plants: Urban wastewater treatment plants - total
Bars in red represent not available data.
o 1 20 30 4 S0 8 70 8 80 100 110 120 130 140 Sewage sludge production and disposal from urban wastewater (in dry substance (d.s))

e Time frequency: Annual
Unit of measure: Thousand tonnes
freece Wastewater treatment plant paramaters: Sludge disposal - landfill
Seite Wastewater treatment plants: Urban wastewater treatment plants - total
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Mulj s procistaca otpadnih voda (2021.) — spaljivanje

Sewage sludge production and disposal from urban (in dry subst (d.s))
Geopolitical entity (reporting) /
Time freguency: Annual

Unit of measure: Thousand tonnes : 2 3
\Wastewater treatment plant parameters: Sludge disposal - incineration Sewage sludge production and disposal from urban wastewater (in dry substance (d.s}))

\Wastewater ireaiment planis: Urban wastewater treatment plants - total Time frequency: Annual
Bars in red represent not available data. Unit of measure: Thousand tonnes
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Mulj s procistaca otpadnih voda (2021.) — upotreba u poljoprivredi

Sewage sludge production and disposal from urban wastewater (in dry substance (d.s))
Geopolitical entity (reporting) /
Time frequency: Annual
Unit of measure: Thousand tonnes
Wastewater treatment plant parameters: Sludge disposal - agricultural use
Wastewater lre?gment Dla‘ljﬂsi Urbaﬂtwa?lewa_liegllr%airlent plants - total Sewage sludge production and disposal from urban wastewater (in dry substance (d.s))
ars in red represent not available data. Time frequency’ Annual
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Maita ] wastewater treatment plants - total
Slovania -

Slovakia

B Croatia

Bulgaria §
Denmark
Germany
Spain |
France -
ealy

Netheriands Source of data: Eurostat (online data code: ten00030)

Portugal -} Last update:03/01/2024 23:00
Finland

for which ESTAT/EC is not responsible

eurostatE

Source of data: Eurestat (online data code: ten00030)
Last update:03/01/2024 23:00 eurostati|@

TEHNUEKD 11. MEDUNARODNA KONFERENCIJA OZASTITI OKOLISA . —T_ : ‘A 5.-7. lipnja 2024., POREC



Mulj s procistaca otpadnih voda (2021.) — kompost i druge primjene

Sewage sludge production and disposal from urban wastewater (in dry substance (d.s))
Geopolitical entity (reporting) /
Time frequency: Annual
Unit of measure: Thousand tonnes : : :
X ireatment plant parameters: Sludge disposal - compost and other applications Sewage sludge production and dl;ﬁ]u:?r:a:r;r: c:r:ﬁ:u::astewater (in dry substance (d.s))
Unit of measure: Thousand tonnes

\Wastewater treatment plants: Urban wastewater treatment plants - total
Bars in red represent not available data.
‘Wastewater treatment plant parameters: Sludge disposal - compost and other applications
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Rast mezofilnih gljiva (pljesnd | kvasci) tpekom procesa kompostinangs
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| ~

75 Rast mezofilnih bakterija thekom procesa Kompostoan
Intensive decomposition =——————a

o iq—Thermophillic phase —o;' Maturation "
1 -
65 = i ! Bacteria,
i 1 ! fungi, and
” i ! higher
55 o : : organisms
50 = .
!

Thermophillic temperature

G
45 o - w 5

40 o Mesophillic temperature

Temperature °C

35 -

Sarviving frm ten
St viving Fram te

30 =

Serviving e ton

25 - -
1 Stable and

Bacteria, fungi,

20 : I mature compost | )
actinomycetes ' ° = > X il p” T T ° o » % @
15 - Tomw  onutastas Tume - maswsten Tume  emamten
Composting time
E. coli E. faecalis Salmonellasp.

Organskatvar+ O, — CO,+ NH;+ H,0 + (-AH,) + biomasa + kompost*

TEHNOEK“ 11. MEDUNARODNA KONFERENCIJA OZASTITI OKOLISA A‘“i; ;‘g‘A




Cimbenici koji utjeu na proces kompostiranja

Cimbenici Optimalne vrijednosti
Udio kisika / % 13-18
Veli¢ina ¢estica/ mm 10-50
o Omjer C/N /- 25/1-35/1
Sadrzaj vlage u Udio vlage / % 40 - 65
Protok zraka supstratu Temperatura / °C 55-65
(aeracija) pH - vrijednost/ - 6.5-8.0

" Velicina cestica
pH - vrijednost supstrata

Y A malT Broj i vrsta
Temperatura / mikroorganizama
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Kompostiranje agroindustrijskog otpada, biootpada, mulja s procistaca otpadnih voda

Pl P2 P3 P4 P5 P6 P7 P8
(DO) | (DGO) | (DKO) (DGKO) | (DBO) | (BO) [ (BMKO) | (BOAM)

V (reaktor) / dm? 10
g,/ dm?® min™! 0,84
M (ylazna vvar) / Kg 4,5 4 2,5 4,5 2,5
w (suha tvar) /% 40 37 32
w (hlapive tvari) /% 78 87 85 82 85 87 85 83
C/N omjer /- 21/1 25/1 27/1 25/1 23/1 | 34/1 20 19
pH - vrijednost / - 6,50 5,31 6,45 6,23 513 6,26 5,84 6,21
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Kompostiranje agroindustrijskog otpada, biootpada, mulja s procistaca otpadnih voda
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Kompostiranje agroindustrijskog otpada, biootpada, mulja s procistaca otpadnih voda
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Kompostiranje agroindustrijskog otpada, biootpada, mulja s procistaca otpadnih voda

P1 P2 P3 P4 P5 P6 P7 P8
(DO) | (DGO) | (DKO) |(DGKO) | (DBO) | (BO) | (BMKO) | (BOAM)
w (H,0) /% 64 61 67 70 73 73 72 70
w (hlapiva tvar) /% 78 86 77 79 78 70 64 61
C/N omjer /- 9/1 12/1 14/1 17/1 13/1 10/1 12/1 7/1
pH - vrijednost/ - 9,3 8,7 8,29 8,74 8,81 | 883 7,88 8,46
w (CO,) / g kguro 101 141 115 122 138 186 298 344
w (NH;) / mg kgyro 436 71 2 88 249 147 429 0
X /% 47 56 50 52 65 71 49 59
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Kompostiranje mulja (primarni taloznik) s procistaca komunalnih otpadnih voda

¥ 7 Eksp. Mjesavine w/ % m (supstrata u q {zrak.'?) /
‘ TR reaktoru),.sna tvar / 8 mL/min
N Mulj iz primarnog 1.2
" \ P1 talozZnika i strukturni (200 g muljai400g 350
), T materijal strukturnog materijala)
W ' Mulj iz primarnog 1:1

p2 o . o 370
Nl B bilisaicg Susioucd assarial < slievias Struktumi materijal - granje i taloZnika i s‘F-rukturnl (300 g mulja |30£) g
talo2nika materijal strukturnog materijala)
R 1:0.5:0.5
Mulj iz primarnog (300 lia 150
mulja,
P3 taloZnika, strukturni g ) . g . 350
L strukturnog materijala i
materijal i piljevina .
150 g piljevine) 0,08-1,00
. . 1:0.33:0.33:0.33
Mjpesavima supstrata pa podetkn procesa kompostanmnja Mulj iz primarnog

talosnika. strukturni (300 g mulja, 100 g
aloZnika, strukturni .
P4 strukturnog materijala, 300

cori] oilieving i
materal, PIEVINA T 160 g piljevine i 100 ¢
svjeZa trava

trave)
Mulj iz primarnog 1:0.5:0.5
taloznika, strukturni (300 g mulja, 150 g

P5 350

materijal i svjeza strukturnog materijala i
trava 150 g trave)

P1 P2 P3 P4
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Mjpesavima supstrata na podetku process kompostirania
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Prisutnost Escherichia coli na Kraju procesa kompostirana (plave kolonge)
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Eksperiment P1 P2 P3 P4 P5
t/dan 0 9 0 9 0 9 0 8 0 8
trat 3
m (sups 7:)“'“"3 wer 3500 3201 3700 3272  350,0 3290  300,0  240,6  350,0 2854
trat
i (BT raga)suha v/ 5011 1759 2057 1707 2262 1909 1789 1375 1833 1069
trat -
m (sups r;:)h'ap'va war 1857  156,1 1856 1449 1882 1229 1509 1010  164,8 759
w (vlage) /| % 42,54 45,05 44,41 47,84 35,7 41,97 40,37 42,86 47,62 62,54
w (suhe tvari) / % 57,46 54,95 55,59 52,16 64,63 58,03 59,63 57,14 52,38 37,46
w (hlapive tvari) / % 90,61 88,78 90,21 84,89 83,2 64,35 84,35 73,50 89,91 71,05
Konverzija / % 14,30 21,92 34,72 33,03 53,92
Maksimalna
postignuta 53,1 53,3 54,4 58,2 60,2
temperatura / °C
H-vrijednost
pH-vrijednost e /15 o5 8,89 12,62 893 12,34 8,65 12,66 847 12,61 8,60
% / mS/cm 5,37 0,98 5,82 1,06 5,60 1,06 5,14 1,55 2,67 2,08
V (kondenzata) / mL 13,5 33,5 6,5 12,0 25,0
H-vrijednost
pr-vr] ; kondenzata 765 8 36 7.76 8.7 873
mg CO,/g, 68,24 62,79 71,92 92,02 110,02
mg NH,/g,,; 0 0 0 0 0
TU,uata supstrat) / % >100 >100 >100 >100 >100 2,46 >100 3,87 >100 2,32
Katerorizaciia vrlo vrlo vrlo vrlo vrlo vrlo vrlo
g'v j visoko visoko visoko visoko visoko toksi¢no visoko toksicno visoko toksicno
toksicnosti " . . v v iy iy
toksicno toksicho toksicno toksicno toksicno toksi¢no toksicno

TEHNOEKOD
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vala na paznji
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