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Une grande diversité de flux de
matiéres et de process enchainés

Input Biogas
components: digester Outputs:
0, additions — 4— . Biogas: CH, + CO,+ H,O +

to remove H,S head space trace gases (e.g. NH,, H,S, H;)

feedstocks, e.g.: __________._--—--'?'
- animal manures~_ degradation of F--—--""'“ Digestats

= crop residues \ organic matter
- dedicated energy mineralization of _’/
crops macronutrients and
5

= other organic micronutrients olidliguid field

wasles (sewage, Jr / wparatmn application

housahold waste) transformation by physico-
chemical processes

micronutrient, ] t
supplements sedimentation of added soil particles Sﬂlld liquid
to remove HEE‘ or and degraded organic particles, pre- digestates digestates
to enhance cipitation of phosphates, sulfides,

. . arbhonates, struvite, atc.
microbial growth Ao .

(e, Fe, Ni, Co,
Mo, efc.)

furthar treatmeants, further treatments,
B.0.: e.0.:
= composting = dilution for fertigation
- drying, and = filtration, membrane
pelsatizing or burning  technologies, ete. for
1 Sludge remains for a longer period concenirate
in the digester until separate removal production

(Mdller, Muller, 2012)
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Une grande diversité de matieres utilisées
en methaniseurs (cas de |'Allemagne)

Table 1. Assessment of the annual total amounts of digestates currently produced by biogas plants in Germany, and the related amounts

af nutrients

Feedstocks Total nutrient amounts {Mg)e! Amounts® {1000 m?)
N P K

Dedicated energy crops Assumed area (ha)*! Diigestate FMb!
Silage maize 6249 (a3 131 474 24219 128 014 2o 295
Cereals 163 (X0 1& 146 3425 4 A3 243
Whaole plant silage (cereal) 58 247 8135 1456 5679 1 92
Other {potatoes, sugar beets, etc ) 58 47 7405 1631 11727 1 797
CGrassiand 191 354 59 320 2185 32 431 4 736
Sum 1 10 (M) 222 4949 39916 202 Tad M 165
Animal excrements Assumed amounts

(1000 Mg FM)
Camde slurry 18 641 B0 158 12 303 77 34l 18 541
Pig slurry 4924 22651 4 330 qant & B2
Mixed slurries 3lle 22 Tan & 42 15297 2 Da3
Solid farmivard manures 1 717 12259 3 248 WA I 6la
Poultry manures 1333 26 B20 10 038 17 1685 I 145
Surm 164 634 34159 128 716 31 302
Total 387 153 74075 331472 65 467

&l Calenlations based on nutrient contents and mean yields provided by [136).

MJEM = Fresh marter.

“lCaleulations based on assumed feedstock availability and "volume reduction factors™ provided by Heidenreich {cited by [21]].

4 Dara based on the assumption thar feedstocks are produced on an area of 1,1 Mio ha, including 5% of the total German grassland area; arable land
feedstock composition: 69% silage maize, 18% cereal grains, 6.5% whole plant silage, and 6.5% athers [1].

" (Maller, Muller, 2012)
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Une ENORME variabilité de

Table 2. Digestete charecteristics

valeurs fertilisantes

Absolute values Changed! References
DM (%) 15-13.2 —15m —55 121, 137-141]
Oreganic DM (% DM B3B3350 —Sta—135 [12, 137, 141]
Total N {% DM) 3.1-14.0% k] B, 12, 14, 137, 141]
T-:r'_.al‘."{-,’kg;:'-.dg—'P:'-.d] 1204910 2= 1) [&, 10, 14, 138, 139,142]
Total NHs+ (kg Mg~' EM) 1568 ? 1139
NHy= share an otal N (%) dd4-R1% + 10t =33 [B, 11, 14, 14, 140
Total C content (%0 Db 3p.0—45.40 -2w-3 [12]
i patio 3085 =35 [12, 14, 142]
Total P content (% DM 0E-1.7 k) |10, 21, 137, 141)
T-.'r'_.aIF'r;Lg;I-.{E_—' EM) L4216 2= 1) (21, 138, 134, 142]
Water saluble P (%0 of total F) 2543 =20 o —47 [E3, 143]
Total K {4 DM) 1.5—4.2 &) |10, 21, 137, 141]
Total K (kg Mg~ FM) 12-115 = () 121, 138, 139]
Total Mg (kg Mg~ FM) 0.3-40.7 2= 1] 137, 141, 142]
Total Ca (kg Mg~ FM) 1.0-2.3 2 ) 10, 141, 142]
Total § (kg Mg™" FM]} 0.2-0.4 ? [142]
pH 7390 4.5ty +2 units [&, 10, 12, 14, 18, 26, 112, 142, 144]

én comparison to undigested Lquid animal manures, absolute values.

b [nereases with degree of DM degradation.

DM = Diry mamer.
Fid = Fresh mamer.
* = Mo dara found/no data availabls,

AFFE

(Mdoller, Muller, 2012)
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Résumeé:
Total N (% MS)
Total NH4 (Kg /t MF)

C/N

P (Kg/t MF)

K (Kg/t MF)
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Des effets marqués de la séparation
liquide/solide

Table 3. Digestate characteristics after solid-liquid separetion

Liquid fraction of digestates Solid fraction of digestates References
DM (%) 4366 193-24.7 [20, 111, 138, 140, 111]
Organic DM (% DM} 4086 [145]
Toul N (% DM) 2742 2230 [21, 140]
Tatal N (kg Mg~ FM) 4051 4663 [21, 111, 139, 140]
Total NHs™ (kg Mg~ FM) 1830 26-27 [21, 139, 140]
NH,™ share on total N (%) 40-80 260494 112, 14, 11, 103, 139, 140]
Toul C {% DM] 48.0 39.6—40.0 [12, 111, 145]
C:N ratio 3748 112-193 [12,21]
Toul P (% DM) 0407 1.9 [1%,21]
Total P (kg Mg~ FM) 0.7-10 20-25 [21, 111, 139]
Toul K {% DM) g L. [12,21]
Total K {kg Mg™" FM) 3552 3448 [12,21,111,139]
Taual Mg (% DM : 02-04 [12]
pH 78 B35 [140]

DM = Dey matter; FM = Fresh mattee.
¥ = Nop data found/no data availabla.

(Moller, Muller, 2012)
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Résumeé:

Fraction liquide Fraction solide
Total N (% MS) 77 - 9 22 - 3
Total NH4 (Kg /t MF) 1,8 - 3,0 26 - 27
C/N 3,7 - 4,8 11,2 - 19,3
P (Kg/t MF) 07 - 1,0 20 - 25
K (Kg/t MF) 35 - 52 34 - 4.8
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Les matieres premieres du
méthaniseur pilotent les valeurs des
digestats obtenus

Table 4. Effects of anzerobic digestion on digestate composition
gnd main sgrenomic effects depending on the kind of feedstock

Digestates from
Liquid  Crop residues Dedicated
anisal and green ENErgy
THAnreS PEAfLIces Crops
Total amounts of organic i L —t+
rrannges within the
fapming system
Manure handling and +
allocation
WHs ™ /total M ratio -
Manure pH ++ ++ ++
Binlogical O demand - - -8
M availabilioy ] - ++
N immaobilization - -4 -8
W use efficiency 0+ —t— -
P availability a 0 I
5 availabilicy H ] ?
Heavy el a- - o-
solubdlicyyavailabilicy
Crop growth i ++ -+
- - = Very strong reduction; - - = Strong reduction; - = Small reduction;
0 =aoeffects or contradictory effects; — = Small increase; ++ = Stroamg
increase; +-++ = Very strang increase.

@ ysonmmed, a5 o data are available.

i = Unclear effects, no data found. (MO”eI’, M u”er’ 2012)
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Malgré ces diversités, des consignes
tres simples sont déja diffusées |

—

| AFPF

' Table 1-1 Nutrient contents in whale digestates (kg per hectare)

Food-based Manure-based
digestate digestate
Application rate (m*/ha) 34 57
Total M 250 250
Readily Available M 202 145
Total Py0s 16.3 77.0
Total k0 61.5 199
Total MgD 2.04 42.2
Total 50, 15.0 73.0

Table 1-2 Nutrient value in whole digestates (£ per hectare — based on July 2011 fertiliser prices)

Value (E/ha)

Food-based Manure-based
digestate digestate
Readily Available N 196 138
Total Py0s 15 &9
Total kK0 34 110
Total £245 £317

er

(Wrap, 2012)
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Des consignes precises,..et en ligne sont
déja bien diffusées dans les Ldander
allemands, en UK.

Cas de |I'Angleterre et du Pays de Galles

There must be enough land in the vicinity of the digester that can accept
the digestate within the restrictions of Nitrate Vulherable Zones
(NVZs), 62% of land in England and 4% in Wales falls

within NVZs. If haulage and/or storage costs are prohibitive, there could
be alternative routes like composting or using a sewage treatment works.

To work out the amount of land required to accommodate the digestate you

produce, see the AD calculator. For information on how the NVZ

rules and calculations apply to digestate, see section C9 of this
Environment Agency Q and A. For more advice on Nitrate Vulnerable
Zones (NVZs), see these pages from the Defra website.

(Site internet DEFRA, 2015)
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http://www.defra.gov.uk/food-farm/land-manage/nitrates-watercourses/nitrates/
http://www.defra.gov.uk/food-farm/land-manage/nitrates-watercourses/nitrates/
http://www.biogas-info.co.uk/index.php/ad-calculator
http://www.environment-agency.gov.uk/static/documents/Business/NVZ_QA_Version9_Sept2011.pdf
http://www.environment-agency.gov.uk/static/documents/Business/NVZ_QA_Version9_Sept2011.pdf
http://www.defra.gov.uk/food-farm/land-manage/nitrates-watercourses/nitrates/
http://www.defra.gov.uk/food-farm/land-manage/nitrates-watercourses/nitrates/
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Une opportunité en AB : vers des recyclages
localisés des éléments chimiques en
situations de gestions sobres

En agriculture biologique, les flux d’azote sont tres
souvent tres faibles.

Les apports d’eélements de digestats s’averent, dans
ces situations souvent sous-fertilisées, une valorisation
Intéressante de ces matieres.
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Tres/trop peu de références
agronomiques disponibles

La diversité des process et des matieres créent une grande
diversité des digestats: adapter les references aux
productions locales des digesteurs.

Une stratégie de validation de leurs valeurs fertilisantes IN
SITU (diversité des sols, climats et couverts fourragers) est
a instruire.

Une extrapolation de résultats obtenus dans des pays
étrangers, pour des régions francaises agronomiquement
similaires ferait gagner beaucoup de temps: un enjeu pour
des pratiques européennes en agronomie.
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