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Particulate Organic Matter
Carbohydrates Proteins Lipids

Hydrolysis ﬂ

Amino Acids, Sugars, Alcohols, Fatty Acids

Acidogenesis ﬂ

Intermediary Products

Acetate, Propionate, Ethanol, Lactate

ﬂ Acetogenesis ﬂ
Homo_acet‘ogenic
oxidation Hydrogen
Acetate CO,
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@ Homoacetogenesis ﬂ
Methanogenesis
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|
Table 3 - Thermodynamics of biochemical reactions implemented in ADM1

Reaction AHP AG? AG® AGY ATP AE
WM @MY @M M) M) MY

Glucose

i) CeH 1204 2H,0 -+ 20H.CO0 —+2H" 200,44 H, B95 1360 _2157 _99553 4 3553

(i) 3CgH, 205 — —183.4 —2315 —311.3 —313.35 43 —246.69
4CH,CH.CO0 +2CHyCOD +6H ' +2C0:+2H:0

i) CsH20g— CHyCH,CH,CO0~+H"+2C0.+2H; _47.5 —274.1 2640 97170 3 —121.70
Amino adds

CH3CH(NH3)COO™ +2CH; (NH3)COO~ +2H,0 - -40 —51.1 -51.1 —53.13 13 —36.46
3CH3CO0 +CO3NH]
Palmitate

CH3({CH)14CO0 +14H,0 -+ BCH,COD  +7H"+ 14H, 066.2 670.2 391.1 37822 146 404 RE
Valerate

CH4CH,CH, CH.C00 ~+2H,0 — 1362 BE.2 483 4524 0,875 £9.99
CHLCH,000 +CHLCO0 +H'+2H,
Butyrate

CH3CHLCH,CO0 +2H0 -+ 2CHCO0 +H'+2H; 137.0 BE.2 483 46,17 0.75 B3.67
Propicnate

CH3CH.CO0 ™ +2H,0 - CHCO0 +C0.4+3H, 2047 717 717 65,87 0.50 00,87
Acetate

CH3C00 +H' - CH+C0O; 16:2 —75.7 —35.8 —39.84 0.25 —27.34
Hydrogen

4H 4+ C0Oy = CH+2H,0 —63.2 —-327 -32.7 —31.36 1/4 —18.86

Vahies for the thermodynamic parameters refer to the molar mass of the educts chosen. The fraction of glucose that degrades via the first,
second and third reaction is: (i) = 50%, {if) = 35% and (i) = 15%.
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L. Hydrogen
4H; + CO; — CHy+ 2 H0
2. Acetate
CH:;COOH — CHy + CO;
3 Formate
4 HCOOH — CH, + 3 CO, +2 H,0
4. Methanol
4 CH;0H — 3 CHy + CO; + 2 H,0
5. Carbon monoxide
4CO +2H,0 — CHy + 3 H,COs
6. Trimethylamine
4 (CH3)3sN + 6 H,O — 9 CH, + 3 CO, + 4 NH;4
T Dimethylamine
2 (CH3);NH + 2 H;O — 3 CH4 + CO; + 2 NH;
8. Monomethylamine
4 (CH3)NH; + 2 H;O — 3 CH4 + CO; + 4 NH;
9. Methyl mercaptans
2 (CH3),S + 3 H,0 — 3 CH,; + CO, + H,S
10. Metals
4Me’ + 8 H"+CO; — 4Me ™+ CH; + 2H,0
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Bacteria Hmax (K1) K, (mM)
M. concilii 0.032* 1.5
M. maczeii 0.06" 3.6
Methanosarcina Barkeri 0.019" -
- 3
0.023 320 (as mgCOD/)
Methanosarcina sp. MSTA—1 0.050-0.055 -
Methanobacterium formicicum 0.053 -
0.082
Methanosarcina spp. 0.044-0.064 6.5-24.7
Methanosarcina CALS-1 0.058 -
Methanosarcina thermophila 0.0.58 288 (as mgCOD/)
Methanosarcina CHTISS 0.085 614 (as mgCOD/)
Methanosaeta
M. soehngenii 0.08-0.29 (day™") 0.4-0.7
M. concilii 0.21-0.69 (day™") 0.8-1.2
Methanospirillum hungatei 0.053 -
Methanobacterium bryantii M.o.H. 0.029 -
Methanomicrobium paynteri 0.144 -
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Possibilita di portare

(giorni) direttamente in campo
evitando lo stoccaggio in
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Letami letame 90 90 SI < 90 giorni
con
stocc. 90
giorni

Frazioni palabili letame 90 90 NO

risultanti da trattament

Letami, liquami e/o letame 90 90 NO

materiali ad essi

assimilati sottoposti

a trattamento di

disidratazione e/o

compostaggio

Liguami bovini da latte| liquame 90 con 120 con NO

presenza di| presenza di

prati e prati e

cereali a.v. | cereali a.v.

120 in 180 in

assenza assenza

Liguami bovini da liquame 120 180 NO
carne
Liquidi di sgrondo da | liguame come i come i NO
stoccaggio di letami e liquami liquami
materiali separati
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ANNO 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Inflazione sulle 1,0000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000] 1,000] 1,000] 1,000] 1,000 1,000
entrate
Inflazione sui costi 1,000] 1,010] 1,020] 1,030] 1,041] 1,051] 1,062] 1,072] 1,083] 1,094 1,105 1,116] 1,127 1,138] 1,149] 1,161
Inflazione sulle 1,0000 1,010] 1,020] 1,030] 1,041] 1,051] 1,062] 1,072] 1,083 1,094 1,105 1,116 1,127| 1,138] 1,149] 1,161
biomasse
Produzione di energia o 7.802] 7.802] 7.802] 7.802] 7.802] 7.802] 7.802] 7.802] 7.802] 7.802] 7.802] 7.802] 7.802] 7.802] 7.802
elettrica (MWh)
ENTRATE (k€) | 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2.185] 2.185
Incassi vendita di | 2185 2185 2185 2185 2.185 2185 2.185 2.185 2.185 2.185| 2.185| 2.185| 2.185| 2.185|  2.185
energia elettrica (k€)
z:(g)sn SRR 1 @218 (1210 (1.222) (@.234) (1247 (1.259) (.272) (1.284) (1.207) (1.310) (1.323) (1.337) (1.350) (1.363) (1.377)
g‘;‘gt‘:i';o energia (1,454)| (1,469)| (1,484) (1,498) (1,513) (1,529)| (1,544)| (1,559) (1,575) (1,591) (1,607)| (1,623)| (1,639)| (1,655) (1,672)
Conduzione -| (50,500)| (51,005) (51,515)| (52,030)| (52,551)| (53,076)| (53,607)| (54,143) (54,684) (55,231)| (55,783)| (56,341) (56,905) (57,474) (58,048)
:\If'napri‘;‘:]‘fgz'one "|(108,979)((110,069)| (111,169)| (112,281)| (113,404)| (114,538)|(115,683)| (116,840)| (118,009)| (119,189)| (120,381)| (121,584)| (122,800)| (124,028)| (125,269)
('\:"Oéfgg;ee”rz'g:s (96,405)| (97,369)| (98,342) (99,326)|(100,319)|(101,322)|(102,335)|(103,359)|(104,392)|(105,436)|(106,491)| (107,555)|(108,631)| (109,717)| (110,814)
Amministrazione -| (10,200) (10,201)| (10,303)| (10,406)| (10,510)| (10,615)] (10,721)| (10,829)| (10,937)| (11,046)| (11,157) (11,268) (11,381)] (11,495) (11,610)
Avviamento impianto -| (20,200)
Oli lubrificanti -| (18,521)| (18,707)| (18,894)| (19,083)| (19,273)| (19,466)| (19,661)| (19,857) (20,056)| (20,257) (20,459)| (20,664) (20,870)| (21,079) (21,290)
5]';[2{“053%&5 "|(838,805)|(847,193)| (855,665)| (864,222)| (872,864)| (881,592)|(890,408)|(899,312)| (908,306)| (917,389)| (926,563)| (935,828)| (945,186)| (954,638)| (964,185)
i'?]';’ig;sff:trmcale (73,225)| (73,957)| (74,697)| (75,444)| (76,198)| (76,960)| (77,730)| (78,507)| (79,292)| (80,085)| (80,886)| (81,695) (82,512)| (83,337)| (84,170)
EBITDA (k€) - 966 975 962 950 938 925 913 900 887 874 861 848 835 821 808
Accantonamento (k€) 1 @83 (83 (83) (283 (283) (283)] (283)] (283)] (283)] (283)] (283)] (283) (283)]  (283)]  (283)
Ammortamento (k€) - (24) (24) (24) (24) (24) (24) (24) (24) - - - - - - -
EBIT (k€) - 659 668 655 643 631 618 606 593 605 592 579 565 552 538 525
Oneri finanziari (k€) 1 (@02 @82 @e0)] (138 (114 (88) (60) (31) - - - - - - -
EBT (k€) - 458 486 495 506 517 531 546 562 605 592 579 565 552 538 525
Tasse (kE) - (37) (39) (40) (40) (1) (42) (44) (45) (48) @7) (46) (45) (44) (43) (42)
UTILE (k€) - 421 447 455 465 476 488 502 517 556 544 532 520 508 495 483
"55 #o&# | *&( ( 71 # $%




2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
EBIT - 659 668 655 643  631] 618 606 503]  605| 592 579] 565/ 552 538 525
Accantonamento - 283 283 283 83| 283] 283 283 83| 283|  283] 283 283 283 283 283
Tasse 1Tl @9 @ @) @yl @) @ @5 @) @) @) @) @) @) @2
Investimento (4.240) - - - - - - - - - - - - - - -
(Fk'g)’sso DI CASSA 1 (4.240) 930 936 923 910 897 883 869 855 839 827 815 803 790 778 766
TEMPO DI e o
RECUPERO (anni) :
IRR 19,0%
RO 2.4
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