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A Biogaasitootmist tuleb vaadeldaeraldiseisva
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Anaeroobne k&22ari| tamine
tehnoloogia

COD Balance Aerobic

1 kg KHT lagundamiseks vaja 1 kWh 1kg KHF> 0,35 M CH-> 1,4 kWh
elektrit elektrit
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. Inimekvivalent =54 grammi BHT/24h -

3.5 watt lambipirn 24/7
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Whey 36.6%
Slaughterhouse wastes

Waste activated sludge

Kitchen wastes g 5%

Fish grease trap sludge | 4 fog
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small scale WAS g 59
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Graph 4.1. Ranking of biowastes based on average daily CHy potentials.



Reoveesette jJa bl o] 221t me

potentsi aal Kur ess aa
Tooraine Energeetiline potentsiaal
Ainutakti it vmuda k2itlemise korr al
(perioodsete katsete tulemuste alusel) 173 485 m3 CH,/a (83,4 kW el.)

Optimistlik prognoos

Uuringu k2&igus kaardistatud ressurss | a
vastav toorainesegu (konservatiivsed tahkete 1 057 070 m3 CH,/a (508 kW el.)
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Image 1. Granule No 1 Image 2. Granule No 2

Image 4. Granule No 4 Image 5. Granule No 5

Image 7. Granule No 7 Image 8. Granule No 8



High-rate Anaerobic Applications in Industries
Number of installed reactors, N= 2266 (Jan. 2007)

AGRO-FOOD INDUSTRY BEVERAGE ALCOHOL 10°% PULP & PAPER | MISCELLANEOUS
36% 29% DISTILLERY 1% 14%
Sugar Cannery Beer Sugar cane juice Recycle paper Chemical
Potato Confectionery Malting Sugar cane molasses Mechanical Pharmaceutical
ul

Starch Fruit Soft drink Sugar beet molasses o Sludge liquor
NSSC

Yeast Vegetable Fruit juice Grape wine Municipal sewage

2 . - 4 Sulphite pulp :

Pectin Dairy Wine Grain Landfill leachate

Straw
Citric acid Bakery Coffee Fruit Acid mine water
Bagasse

Chemical,
Netherlands

Paper,
Netherlands

! : Distillery,
Yeast, Italy Beer, Brazil Japan

Online Course on Blologic sl Wastewster Troatment: Principles, Modeliing and Design Chapiar on Anssroblc Wastewaler Trsatmon! by Jules van Lier a"'" ]
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'AS ESTONIAN CELL

OMANIK INVESTEERIB 17 MILJ EUROT ETTEVOTTE PAASTMISEKS

» Plaanime tehase reoveest
toota ~ 5 000 000 m3
biogaasi aastas




Anaerobic/aerobic pilot plant Estonian Cell
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+ p NRf dza SKprieMarkibaastds 8000 kWh energiat aastas, millest 30% on
elektrienergia =240&Wh/a

H [ 91 a! f2Kdftéri agbtare alekiyi vajadus ja 45 % soojavajadusest
Haber Boschprotsess tarbibt5 MJ = 12,5 kWh energiat 1 kgNNH3 tootmiseks.
CFAYSONSIAEAS NBaadzZNAEAARS STFS{TUAACL

1 m3 lehmaf N Sisaldabkeskmiselt4,5 kg N ja 0,8 kg P- seell NK S yeR1 ha =
Lip £  @&XNISK | W@amnf&évfa N Ebgus(170 kg/ha@ p28 kg P/ha) on 25-30 m3
ehkumbes1-1.2f N LJa A daSael IN Ebgus
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Y NN N ( dza 8 Modafbsaltdtaimedel kiiremini omastatavamas vormis ning
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CH=21* CQekv. ; NO = 298* COekv.
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Greenhouse Gas emission
Source: Livestock or livestock manure
Methane 3
Poultry 0.26 g
£
Pigs 48 5
6-.'
Dairy cows 104 ©
mmmm Enteric fermentation
. oY P'Aanure : %
0 20 40 80 80 100 120
120
Mortegny et al, 2008 Pct.

Euroopa Liit

Euroopa Eesti tuleviku heaks
Regionaalarengu Fond
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Biogaasi sektor Eestis
aastal 2015
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Biogaasist elektri ja soojuse tootmine Eestis
2014 aastal

JAAM Inﬁ:ﬂ::g;:;iﬂ:';ﬁgwe EIEkIHﬁﬁﬁ?ut:;:ang elektrienerg |zant1o:;|ang (MWh) |
2014.a
Jadri (Valjala) 0,35 1247 1125
Aravete 2 7587 7935
Oisu 1,2 4941 7639
limatsalu 1,5 0 4077
Vinni 1,36 3351 8221
KOKKU: 6.41 17126 28997
Paikre OU ehk 0,15 1097 874
Raama pragila
Paaskila prigila 0,86 3835 2774
Jéelahtme prigila 1,94 Q977 8632
Aardlapalu pragila 04 0 1500
KOKKU: 3.35 14909 13780
KOKKU: 2013. aastal toodeti 2014. a

biogaasist 32 035 MWh
elektrienergiat

biogaasijaamade elektritoodang




Hinnanguline biogaasi potentsiaal Eestis

Teoreetiline REEEISB Biometaani GWhel aastas
T ; : . kasutatav Kiirelt BG (60% : - SEKpuhul nimi-
ooraine Ressurss | biogaasikogus .. |potentsiaal (98%  (8200u |- | 5 =
(90%)mIn | kasutatay, % [1]0 . . Dp AY B\dLa
minb Y w b Y W /1 jmind Y u tunniga)
Biomasskasutamatamaadelt 177385 ha 412 371 100,00% 371,2 222,7 792,19 90,43
Energiakultuurid5%
S 53917 ha 125 113 100% 112,8 67,7 241 27,4
LIp £ € dzYl 2y Rdza Y ; o
Biomass poelooduslikelt 100000 ha 107 96 25% 24,1 14,5 51 5,87
kooslustelt
Veised 163135 tk 97 87 72% 62,7 37,6 134 15,28
Sead 360990 tk 12 10 65% 6,8 4,1 15 1,66
MuudLJp £ f dzY | 2 BYWR @ARRAtdzR 5 4 90% 4,0 2,4 9 0,98
BlolagunevaeB NNGYSR
f oA 42667 t 21 19 80% 15,4 9,2 33 ,
(2ARdZF AYSGSAl ° 3.74
A22NNGYSR 24000 t 4 4 80% 2,9 1,7 6 0,70
Reoveesetted 466974 t 7 6 80% 5,0 3,0 11 1,23
WN N (v1SIRa (i dza S a 25000 t 15 13 100% 13,1 7.9 35 4,00
Kokku -- 805 725 -- 618,0 370,8 1326 151




Biometaanikogusaastas(CH4 98%)
370 min Nm?

m Silo 20% kasutamata maadelt
m{ Af 2 p: Lpptt dzy

m Silo 30% pool-looduslikelt
maadelt

BT P2 @SAASE NI
mcp: aSlkEN3IlL oc
mt pf fdzyYl 2 yRdza €
my /g2 0A2ftl 3dzyS O
G2ARdzr AYSGSial |
m 80% eraldi kogutud biolagunev:
111 3IAmnm 21 al l
w1 80% reoveesete

amMna s G101 addzaan

my /£ LINNIAE I



Eesti rohumaade kasutuse kaart

Eesti rohumaade kasutuse geoinfo mudel
on koostatud rohumaade asukoha ja saagi
vordlemisel loomakasvatusehitiste asukoh-
tade ja s60davajadusega. Punasega mar-
keeritud maadel toimub rohtse biomassi
vaarindamine loomasoodaks. Rohelisega r

markeeritud aladel jdab rohtne biomass g ,
kasutamata®. ¥ N
. "\"_“1’:&
o Ingd
%87 4"
B kasutamata rohumaad ;' \
W kasutuses rohumaad

2 A. Kaasik, V. Vohu ,Rohtse biomassi kasutamine loomasdddaks - biomassi tekke ja tarbimise mudel.”
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BALTIC MANURE

Farmide paiknemine (2)

6
Biogaasi kogus, Nm3/a x 10

43,0 Harjumaa
36,4 Laane-Virumaa
35,2 Tartumaa
34,0 Péarnumaa
31,6 Viljandimaa
30,6 Raplamaa
29,0 Jarvamaa
28,6 Jogevamaa
27,5 Saaremaa
27,3 Laanemaa
26,3 Vorumaa
24,0 Pdlvamaa
22,0 Valgamaa
16,2 Ida-Virumaa
7,8 Hiiumaa

Piimaveiste arv, tk

@ 000 kuni2z00 (24

@ o0kunitoo0 (81)
@ 250 kuni 500 (111)
® 100kuni 250 (188)

Bt CaniHagl The project is partly financed by the European Union ey
" European Regional Development Fund EE‘Etl MEIEIU'IkUUl

Estonian University of Life Sciences
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BALTIC MANURE

BUSINESS OPPORTUNITIES

Farmide paiknemine (1)

6
Biogaasi kogus, Nm3/a x 10

43,0 Harjumaa
36,4 Laane-Virumaa
35,2 Tartumaa
34,0 Parnumaa
31,6 Viljandimaa
30,6 Raplamaa
29,0 Jarvamaa
28,6 Jogevamaa
27,5 Saaremaa
27,3 Laanemaa
26,3 Voérumaa
24,0 Pdlvamaa
22,0 Valgamaa

16,2 Ida-Virumaa (@]
7,8 Hiiumaa g

Sigade arv, tk

@ )
@ 000kuni12000 (4)

@ 6.000kuni 9000 (9)
@ 3.000kuni 6,000 (23)
©
°

1,000 kuni 3,000 (39)
100 kuni 1,000 (37)

Bail';' Sea Regi The project is partly financed by the European Union o
p,og,aLi,,zfﬁ_,nﬁg’O” European Regional Development Fund EEEt| Maaunknﬂl

Estonian University of Life Sciences
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Perspektilv Saaremaal
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Algandmed: Pollumajanduse Registrite ja Informaisiooni Amet
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Rohtse biomassi potentsiaal

Al NIJ dzil dz
f

\ 3t Al 0S5
f NLJAAf SKYI 3|

Yy
3 | RS

AasSap

Tl NIYA

A Sellel optimaalne lisatav rohtse biomassi
osakaal 40 000 t/a ~ 2000 ha rohumaa
toodang

A I & Qidt, Sils BsatapdangY

puidSa
000 A CH/a (1,2 MW)

400

N [+



Kokku biometaani potentsiaal

Biometaani 5 400 000 hCH/a =
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Kuidas praegusest seisust edasl
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