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PROJECT SCOPE

» Demonstration of a Green Biorefinery process for
organic feeds: ruminates (cattle) & monogastric (chicken, pigs..)

» Demonstration of a small scale Biochar process to deliver
high quality biochar suitable as feed additive

» Impact Assessment of value chain (LCA, technical& economical&
environmental assessment)

» Prepare implementation - define scenarios - stakeholder interaction
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PROJECT OBJECTIVES

» Key objective
Delivering on climate mitigation impacts in farming
by demonstration new feed strategies

» implementing products from green biorefining and biochar
» grass press cake as dairy feed

» protein/ polypeptides/ amino acids concentrates for chicken and
pigs feed products

» biochar as feed additive
» Perform feed test with “new feeds” to evaluate performance

» To deliver on reduced emissions (GHG, ammonia and phospho
in farming/dairy farming/animal production

» Provide strategies and scenarios for implementation

» Dissemination and stakeholder involvement




SMALL SCALE BIOCHAR PROTOTYPE
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Biochar prototype has app.100 KW ., output
Feedstocks: wood ships/pellets and husks

Biochar quality is highly dependent on process parameters
Mobile prototype

Status of Implementation
Prototype in commissioning phase
EBC - European Biochar Certificate audit in progress

Commercialisation Strategy
Numbering up by offering low-cost implementation



SMALL SCALE BIOCHAR PROTOTYPE

removable chimney at back




GREEN BIOREFINERY

» Demonstration of a green biorefinery for
organic certified feed products

» Raw materials: grass/clover/legumes mixtures

» Process steps
» High quality silage making

» Extraction process/ pressing: - juice & pulp (solids)

» Juice processing to accomplish feed properties, evaporation to
concentrate (60-65%dm) for monogastric feed applications

» Grass pulp conservation (ensiling, drying)
» Alternative use of pulp for biogas process
» Products
» Hydrolysed protein (PPs/AAs) concentrates as alternative Protein

» Grass press cake for feed (direct use/silage/ dried & pelletise




GREEN BIOREFINERY IMPLEMENTATION

» Implementation of green biorefinery is executed in 2 phase

15t phase: small scale mobile pilot
(1000kg/h) to generate prototype products for feed tests

2" phase: full scale green biorefinery
to process 10.000 t/a organic feedstocks located in Japons




GREEN BIOREFINERY PROTOTYPING

July 2021 - GBR campaigning at HBLFA Raumberg - Gumpe
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GREEN BIOREFINING CAMPAIGN AT |
HBLFA -RAUMBERG - GUMPENSTEIN




EVAPORATION TRAILS AT DIFFERENT SCALES

» Industrial scale: 3-effect fall film evaporator

» Pilot scale- on site evaporation
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PROTOTYPE - NEW CHICKEN FEEDS

» Final feed pellet
including AA concentra

Starter
Versuch 3
» Mixing 14 % AA-concentrate into 3 tons L

S 28k )
datum: 29032022

of pre-mixed feed, homogeneously! —

Feed without
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OVERVIEW FEEDING TESTS

» Biochar as feed additive for ruminates and chicken
to evaluate
- reduction of methane emission in cattle breeding,
- reduction of ammonia emission in chicken fattening.

» Characterisation/ feed value of press cake and CP/AA

concentrates

» Storability / Re-ensiling of press cake

» Grass silage press cake as ruminates feed (dairy cows, organic

» CP/AA concentrates integrated in chicken feed

» Feeding test nearly finished, but data not yet complete analyzed




RE-ENSILING

Re-ensiling of silage press-cakes after extraction
small scale (60L) and round bales scale (app 800-1000kg)



re-ensiled presscake

silage absolut re-ensiled presscake
RE- ENSI LI NG (benchmark) absolut relative difference to

benchmark [%)]
T T, .
v 3 5 £ 3 s & 3z u
parameter abbrev. unit % ":- -E _% "E‘ -E 'E'L "E‘ é
e 8 8 - & 8 ¢  # 8 3
Re-ensiling of © B 2 B & © RS
) Dry matter DM g/keFM 41965 316.3° 240.4° 3720° 3602 37237 827" 1169 140.%°
silage press-cake nutrients
Crude protein X g/kgDM 1351% 1458 1588° 1007 1162° 1260° 75.4° 797 795
works well Ammonia NH, gkgDM 18' 23%° 277 127 1F¥ 17 6.0° 545° anr’
d o NH; of Nigg % 83" 98 103" 73 67° 60 879" 683 508
W]thOUt add]t]VeS Meutral detergent fiber NDF  g/kgDM  496.3° 300.2° 3428° 63455 4925° 400" 1279° 1267 1285
needed if done Acid detergent fiber ADF  g/kgDM 3363 2049% 3000 4337 4028° 4118 1297° 1368 1334
e e Acid detergent lignin ADL  g/kgDm  4L0* 329" 393" 493" 405 476" 1225 1133 g
properly and W]th]n Mon fibre carbohydrates NFC  g/kgDM 158.8* 2806° 2796° 102.3° 1840° 2288° 514" @577 BALOF
1 d ay Sugar X2 glkg DM 867 404’ 65 55 76 137"
Crude fiber XF g/kg DM 2923 2361 229.8° 374.2° 30047 28RE 1384 127.3° 1359
Crude fat A gkgdM 21687 175 23 »o 81° 21° 1007 1605 1216°
Crude ash XA  glkgdDm 87.1% 1067° 1107° 60" 812° 8844° 724 767 7627
minerals

Calcium g/kgdm 84°  123° 1455 63 102° 123 7517 829° 848

g/kgom 308 302 303 18 15 15 586 505° s0.0°

Ca

Phosphorus 4]
Magnesia Mg glkgbM 19" 23 28" 13¥ 15 19 669 660 668

K

MNa

Fe

Potassium g/kgom 281 302" 317 134 172" 181° 486 582 sag
Sodium mgfkgDM 129 93*  105* 135 1777 138 11007 193.9° 143.7°
Iron mg/kgDM 200 447"  s519° 1087 676" 747 1217 15217 143.4°
Mangan Mn  mgfkgDM 766° 508" 447 6010 4077 3750 B3R B0.3' TO0°
Zinc Zn  mgfkeDM 24.1% 257 281° 965" 197 2100 40 747 500
Copper Cu  mglkgDM  62° 69 &6 65 65 88 1048 9.7 100.7°
fermentation
pH 468" 475" 458" 416" 410° 422 889" 8627 921°
Lactic acid La g/kgbh 358 365 5697 571 753" 713 17007 210.0° 126.2°
~Acetic aod Aa  g/kgDM 1L00 114" 14F il ) I E
Propionic acid Pa ghkgom 15° 15 21° 084 095 09 567 618 460
Reference: R. Resch et al, proceedings, Butyric acid Ba g/kgbm 22 35 E0f 16 29" 39" 709 815 65.4°
76. ALVA-Tagung, 30.-31.5.2022, Graz Ethanol Eth  g/kgbM 107 61° &£7° 51° 4§ 42" 583 801 g30°

Volatile organic compounds vOC  g/kgDbM 612  581°  8sg” 765" 937" 980" 1344 167.5° 109.4°




PRESS JUICE

raw juice relative
silage absolut J e

raw juice absolut difference to
(benchmark) benchmark [%]
N o, : S
° ° E = e E - e -;: - —
mete abbrev. i B 2 E= = o
composition of raw parameter unit s £ g s 3 § : 3 §
silage press juice LA - - -
Dry matter DM gfkgFM  419.6° 3163° 2404 10200 1148 1233 243" 362° 49.4°
wirlents
Crude protein XP pfkgDM  1351% 1458% 1588° 2355° 23097 2083 1748 1395 11 ¥
Ammonia NH, g/kgDM 18 23 27 a9 s5¢° 63" 2730° 2536 2407
. . NH, of N, % 83" 98 103 124 172" 1797 150.1° 176.8 1783
Juice is Neutral detergentfiber  NDF  g/kgDM  4963° 390.2° 3428
. Acid detergent fiber ADF  gfkgDM  336.3° 2949° 3p0.0°°
further pOl]Shed for Acid detergent lignin ADL  gfkgDM  ar0® 328" 393"
: : Non fibre carbohydrates MFC  g/kgDM 198.8° 280.6° 279.6° 41697 479.3" 414.0° 210F 170.7° 1483
feed appl]cat]on Sugar ¥ g/kgDM 87 a4’ 248 176 49.0° 4.5
Crude fiber XF g/kgDM  292.3° 2361° 229.8°
Crude fat X1 gfke DM 216° 175 223°
Crude ash XA g/kgDM  87.1%  106.7° 1107° 184.4° 1837 18590 2117 172.3° 167.9°
minerals
Calcium ca gkegDm  84% 1237 1455 142 166" 183 170.1° 135.2° 1266
Phosphorus P gfkgbDM 208" 3@t 303 83" 66 63 26977 2188 2098
Magnesia Mg gfkgDM  19° 238 285 43 44 49" 2279° 1895° 17587
Potassium K gfkgDM  281% 302*° 317 641" 532" 5297 2316 1799 1719
Sodium Ma mglkgDM 128*  93*  105* 493" 5507 4397 39947 47300 64387
Iron Fe mg/kgDM 000° 447 519t 234" 840" o11° 2523° 1804 1750
Mangan Mn mg/kgDM 766° 508" 447" 1508 849" 686 197.2° 167.2° 1537
Zinc Zn  mglkgbm 2a1* 257 281° 555 708" 66T 2305 276.2° 2381°
Copper Cu_ mg/kgDM _ 62° 68" 86 53 61 717 87T 8.7 s 4’
£armnantath
pH 468°  475%  458° 5.00° 475 463 10697 9997 1017
Lactic acid la__ g/keDM 358" 365" s560° 1065 813" 128" 6T 215 2057
Aceticacid Aa  glkgbM 110 114 142° 317 2697 312 287.5° 2346° 20
Propionic acid Pa  g/kgbMm 15% 15 21° 37 45 427 2476 291.2° 2000
Butyric acid Ba g/kgDM 22° 35 60 75 86 146" 3353° 2446 2470
Ethanol Eth  gfkegbM 107 61* 67° 138 118 135 1609° 1955 201.4°

284.8° 2237 7

Volatile organic compounds  voc  g/kgbM  612°  591°  &59° 1628 1337°




PRELIMINARY RESULTS FROM FEEDING TESTS

» Biochar as feed additive for ruminates/chickens
- NO reduction of methane emission in cattle breeding;
- NO reduction of ammonia emission in chicken fattening.

» Grass silage press cake for dairy cows (organic)

» No significant reduction in milk yield investigated
when 50% of forage was replaced by press cake;
press cake suitable fodder for cattle; long run trails needed.

» CP/AA concentrates integrated in chicken feed
ongoing - final results pending;
- 10% inclusion rate for concentrate in feed mixture
- daily weight gains similar to reference group.




FULL-SCALE GREEN BIOREFINERY
IMPLEMENTATION

» Implementation of full scale
green biorefinery is progressing
(Gewerberechtliche Genehmigung)

» Cooperation with BioEnergie aus Japons
» Supply chain 10.000 t/a organic silage

» Green biorefinery will be integrated
at existing biogas plant Japons to share
feedstock supply, utilities and surplus heat
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