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Votmetahtsusega elemendid:

KOMPOSTIMISE KUNST

* Orgaanilised lahteained ja

l[isandid - kompostimiskélbmatu materjal ja véérised

* Niiskus \

* Hapnik

* Temperatuur

Foto: Amlinger
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Kompost toostuslike biojaatmete Kompost

reaktorkompostimisest

lahtistest aunadest
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Kaks vastandlikku laguprotsessi looduses

AEROOBNE ANAEROOBNE
COZ susihappegaas CH4 metaan
NOS nitraat N H3 ammoniaak
POB-4 fosfaat PHB fosfiin
802-4 sulfaat HZS vesiniksulfiid

BOS boraat BHS boraan




Aunkompostimine ...... loomulik ohustamine

- Plisavalt struktuurset
materjali & poori mahtu
+ SAGE labisegamine

A Hapnikuvarustus
difusiooni ja
max. 1.40 m konvektsiooni teel
6hk  JfEi ¥ Niaw |
¥ — /L el W

' max.3.00 m

Joonis: Urs Landmanagement, Austria



Tuupilised seenterohked piirkonnad, mis on tekkinud

komposti stabiliseerimise kaigus

Ther'moactindfnyces Streptomyceten | Asperg|llus
vulgaris Actinomyceten niger




3

First Zero Waste > -
& Organic Cycle o .
Organisation




1" - @ Peamine ulesanne: luua ja sailitada optimaalseid tingimusi

First Zero Waste

o oo o lagundamise ja huumuse tekkimise jaoks

e C:Nrato 25-35:1
e Toidujaatmed-koogijaatmed <30 %
e Varsked ‘rohejaatmed’ min. 15 %
e Struktuuri andev materjal 30-40%

e lignotselluloos/hemitselluloos/ C-allikas
e  Struktuur ... poorid on taidetud dhuga

e Niiskus 55-65%

e Savi sisaldava mulla lisamine
[or 1-2% clay dust/bentonite] ~10 %

Foto: Urs Landmanagemegt
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e ValmisKkOMPOSTI lisamine ~10 %

Source: Urs Landmanagement, Austria

Foto: Urs Landmanagement
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Fotod: Angelika Lubke-Hildebrandt, Urs Hildebrandt / Urs Landmanagement



19® Hooldamine — vee lisamine ‘Jgg

e Lisa vett labisegamise kaigus™
e Lisa vett aeglaselt
e |deaalne 50 — 60%
e Pigistamise-katse

e Liilga marg = anaeroobne/
norgvesi / hais / KHG

e Liiga kuiv = biolagunemine
seiskub
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Kastmine vooliku voolikuga ’g‘%
voi poorlile kinnitatud
veemahutist:
Vesi pihustatakse otse

|abisegatavale materjalile

VOI

pritsides paakautost aunadele
vahetult enne nende
|labisegamist

Foto: Urs Landmanagement
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Foto: Courtesy of Seiringer

Optimaalne
temperatuurivahemik
erinevate eesmarkide

Umwemcmﬁ-mkGm‘b_.ﬂ_,_,,_v;__;_};_':_.‘ . Saavutamiseks kompostimisel

Optimaalne Temperatuuri-
P vahemik

Huigieniseerimine ... [maaruses 10 d] > 55 °C

Voimalikult tohus biolagunemine 45 - 55 °C

Huumuse tekkimise algus

Max bioloogiline mitmekesisus +

mikroobide biomassi lagunemine; maksimaalne 35-40°C

huumuse moodustumine
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Temperatur [°C]

N-rikas, niiske, hea reaktsioonivoimega

Temperaturverlauf, Umsetztermine und Wassergaben

Wasserzugabe 65 t™
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—<— Tagesmittel AulRentemperatur
Tagesmittel Sensor 2 (Scheitel Abluft)

—+— Tagesmittel Sensor 4 (Kern Abluft)
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—=— Tagesmittel Sensor 1 (Scheitel Zuluft)
—e— Tagesmittel Sensor 3 (Kern Zuluft)
A Aufsetzen/ Umsetzen
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Temperatur [°C]

C-rikkad haljastu

jaatmed, kuivad, vaikese

reaktsioonivoimega

Temperaturverlauf, Umsetztermine und Wassergaben

Wasserzugabe 9101t*
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First Zero Waste

Oty (Jaatmed toitlustusasutustest / varasem toit)

10% o 8
NN Koogi ja toidujaatmete hugieeniseerimine ‘a,’

e Regulatsioon loomsete korvalsaaduste kohta
(EC) 1069/2009

e Eilaiene rohejaatmetele

e Rahvuslikud reeglid toitlustusasutuste jaatmetele
(toidujaatmed kodumajapidamisest, restoranidest)

Erand reeglist 70 °C / 1 tund / osakese suurus 12 mm

e Kompostimine LAHTISTES AUNADES=> OK

... kui koik susteemis olevad materjalid on vajaliku aja
jooksul olnud vajalikus temperatuurireziimis
= LABISEGAMINE / SEIRE



1 @ PAINDLIK aja-temperatuuri profiil ,ﬁ

First Z

s oramnc e | K OMPOSTIMISEKS — vastavalt nduetele nt Austrlas

o Il Duration - Records
Temperature
Open and enclosed Windrows (including halls) +/- forced aeration
Automatic, continuous recording with probe; minimum temperature to be met over
55 C a time span of 4 hours, each after 5 mechanical turnings; total recording period: 10

days

Discontinuous recording at least once per working day*; minimum temperature to
55 °C be met on all recording days, within a total recording penﬂd of 10 days; at least 3
mechanical turnings

Discontinuous recording at least once per working day*; minimum temperature to
60 C be met on 3 x 3 recording days, within a total recording perlﬂd of 14 days; at least
2 mechanical turnings

Discontinuous recording at least once per working day*; minimum temperature to

65 C be met on 2 x 3 recording days, within a total recording perlﬂd of 14 days; at least
1 mechanical turning

Enclosed and in-vessel systems with forced aeration (e.g. boxes, tunnels)

55 G Automatic continuous recording with probe; minimum temperature to be met over a
time span of 4 days within a total period of 10 days
65 C Automatic continuous recording with probe; minimum temperature to be met over a

time span of 3 days within a total period of 10 days
* The automatic, continuous recording with probes is permitted

https://www.bmlfuw.gv.at/greentec/abfall-ressourcen/behandlung-verwertung/behandlung-biotechnisch/richtlinie_sdt.html



1 @ Hiigieeniaspektid protsesside juhtimisel [ &

First Z - A
&é’r;%‘i\?;‘;ﬁé‘i"’ > tdiendavad abinéud ja dokumenteerimine (osana ’§’
kvaliteedikontrollist)
v niisutamine, labisegamine, aereerimine, materjalide lisamine, sdelumine ...
...... hoides lahus MUST té6tsoon ja PUHAS tsoon

Valmlskormbost ) ' )
KOMPOSTI LADb / O, e

Foto: Courtesy of Seiringer
Umwelttechchnik GmbH




°C & CO, hasti juhitavas protsessis Protsessikontroll:
o o* o

eall C&0O,&CO,
50°C 4 N
40 °C 4 ml‘
20 °C 4

10 °C +

0°C

BRIGOTHERM

TUV By RgG 088 ‘

1. week 2. week 3. week 4, week 5. week 6. week

Temperatuur

Piisavalt HAPNIKKU

Maximum CO,

max. 60-65 °C

min. 5 % (1%)

max. 10 -12 %



1@@ Kompostimise oppepaev:.

g ... temperatuuri ja CO, méétmine




_ Sealed /paved surface for the main rotting area

draining of rain and waste

o/, slope




Koostis
* 40% purustatud pddsa- ja puuoksad
» 30% peene struktuuriga aiajaatmed

* 10% madanenud veisesdnnik
* 10% liivmuld

Talukompostimine
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Kompostimihe

»8-12 nadalat (suvel)

«12-20 nadalat (falvel) : , ;
-+ L dbisegamine: 5-Kun ,'__k,QLda nadalasﬁ
. See]qmmé 10 ke ni 20-mm. -
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Vooriste kaitlemine/vooristega

First Zero Waste

- hakkama saamine




15| Veoriste kiitlemine/vodristega hakkama (i
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Foto: Amlinger
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Kompostimise tehniline juhendmaterjal

¢ Riiklikud TEHNILISED NOUDED KOMPOSTIMIS-
RAJATSITELE

Heade tavade juhend

Uksikasjalik kasiraamat
Projekteerimisjuhend

Jaatme litsentside andmise alused
Parim praktika / tehnoloogia valik

Kriteeriumid ehitamiseks, opereeri-
miseks ja dokumenteerimiseks

Keskkond ja tervisekaitse

https://www.bmlfuw.gv.at/greentec/abfall-

ressourcen/behandlung-

verwertung/behandlung-

biotechnisch/richtlinie sdt.html

The State of the Art of
Composting

A guideline in good practice



https://www.bmlfuw.gv.at/greentec/abfall-ressourcen/behandlung-verwertung/behandlung-biotechnisch/richtlinie_sdt.html
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Ladu
Kokku-
sega-
mine
Condi-
tioning

Partii koostis...
Partii seiramine...
°C, labisegamine,

niisutamine ...

Kompost = Toode

------------------------------------------------------------------------------------------------------

Kvaliteedinouded: jalgitavalt dokumenteeritud protsess
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Rahvusvahelised kvaliteedinduded komposti jaoks

e http://eu100ngo.net/gas/
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Organisation

KOMPOST

Qualitatsbetrieb
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kompost & biogas
Quality Management and Control System
for Compost Austria

MUNICIPAL ENTERPRISE FOR WASTE TREATMENT - SOFIA

Compost Plant Han Bogrov
Gorni Bogrov village, Malo livade

on behall of arge kompost & biogas has been Inspected and controlled by s partner
organiation

“100 - First Zero Waste & Organic Cycle Organisation’
far compliance with

Qrehmance cn e Treakmenf of Biowiste from 15 Ocleber 2013 Tachmion! Reguia¥on ONR 192206 implamantaton of
quaity assurance o9 composing plants: ONCRW S 2206-1: Requirements for o qually sssunsics syshem for the
produchon of compasts - Padt 1 Princives e guatiy sestiaros oF § company snd of e idem e SecAnical processs
OVORM S 2206-2° Requivements G 3 quaky assurance sysiem or composts - Par 2 Defsrmiradion of fasks and

for & quiy g

The emerpese is elighle 10 refer 1o this carificale in the dedaration and labeling of compost peoducts that
have been tesied n compiiance with the Crdinance on ihe Treatment of Bicwasie rom 15 Gictoder 2013 and 0
use the label Kompast Qualtatsbelrieb” &5 sion &t the faciities pramises and official documants sued by
the composting plant in alectrorec and printed format

Last nspection: 03,06.2015
Validity: unti the next inspection, at maximum urtil 34.12.2016

Condtions of the validity of the cantificate

Compiance wity al /mlevant iagal abigations, nauohing he plant's pamts
of the rog of arge & biogas

Vienna, Sofia, 04.11.2018

Pl ‘ gobm post
iogas
e e . art s s é verband

KOMPOST

Qualitatsbetrieb

902¢ S WION-Q yoeu

kompost & biogas

koostanud: “100 NGO” / “Austria komposti- ja biogaasiassotsiatsioon”

First Zero Waste & Organic Cycle Organisation / 100NGO
ZVR Zahl: 636713918 Osterreich
3, 2380
T/F. 0043 (0)1 8656084
M. 0043 (0) 69914144699; 0043 (0) 69917282690

E.
. www.eu100Ongo.net

First Zero Waste
& Organic Cycle
Organisation

JOONGO — INTERNATIONAL
QUALITY ASSURANCE SCHEME
FOR COMPOST

°C, turning, wate

batch composition ...
batch monitoring

Quality Manual



http://eu100ngo.net/qas/
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T . . . . .
:!{ze;;v;m Esimene rahvusvaheline sertifitseerimisharjutus i‘:;i’éﬁi

BULGAARIA

e SOFIA kompostimisjaam 2015
e Joudlus: 24 000 t/a ROHEJAATMED
e Tegelikult toodeldakse: ca. 10 000 t/a
e Viide standardile: BG biojaatmete maarus
e Kompostianaluusid: laboratoorium Austrias

e BOURGAS kompostimisjaam 2016
e Joudlus: 10 000 t/a ROHEJAATMED
e Tegelikult toodeldakse: ca. 2 000 t/a
e Viide standardile: BG biojaatmete maarus
e Kompostianaluusid: laboratoorium Austrias

POOLA

e Pila: GWDA kompostimisjaam 2017
e Jdudlus: 85 000 t/a REOVEESETE, POHK, ROHEJAATMED
Tegelikult toddeldakse: ca. 85 000 t/a
Viide standardile: 100NGO QAS Manual
KompostianalUusid: Poola ja Austria laboratooriumid

38



Kompostimise oppepaev.
... kKuidas moista
komposti kvaliteeti?

Criteria for the

KOMPOST »” KO mpOSka :

9022 S WION-Q Yoru

Award
Quick tests for practice and learning Additional Laboratory tests and
. NO2 0 requirements
« NO3 200 — 300 mg/kg « Organic matter 20 — 35 % d.m.
« NH4 <2 mg/kg * Impurities <0,5% d.m.
pH actual (in H20) 7-8 + Heavy metal limits for agricultural use
« pH potential (in 1 N KCI) 7-8 * Salmonella: 0
- Difference pH act. — pH pot. <0,3 * Pathogenic E. Coli 0
« Sulfid 0 « >550C for 10 days and 2 — 3 turnings
« El Conductivity <3 mS/cm

« Cress Test positive !
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e Kuidas taimed reageerivad? ldanemistest!

=» kasvupinnas, pakendatud ... 25 % kompost =2 90 % - 100 % tootlus

= eraaed ... 50 % kompost @ 80 % - 90 % tootlus
Kress (lepidium sativum) ja hiina kapsas
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Florian Amlinger
eul00ngo@gmail.com & |
www.eulO00ngo.net B 5o




