Pre-treatment of packaged
organic/food waste

Gemidan A/S

From waste to a sustainable, green resource




Gemidan A/S

Established in 1988

Development of waste handling activities:
Composting

Shredding/screening (mobile)

Baling

Trading

Organic Waste treatment

Incineration (hazardeous waste)

Tournover (2024): >27 mio €
Appr. 45 employees
Certified (ISO 9001, ISO 14001 and ISCC)
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Pretreatment of Food Waste

"Ecogi” Process
Ecogi-anlaeggets opbygning

Anlzgget behandler madaffald fra private husstande og organisk affald fra erhverv
og industri. Robuste komponenter sikrer, at urenheder som plastposer, metaldaser,
plastflasker og anden emballage sorteres fra.

Procestanke
Process Tanks

Et ba=redygtigt element i anla=gget er genanvendelse af overskudsvand og brugen af
overfladevand fra et stgrre opland ved anlagget. Vandet samles i et bassin og
renses, inden det indgar i processen. Dermed sparer anlagget hvert ar mere

end 25.000 kubikmeter grundvand. Overskudsvand
Excess water

I

Transport til biogasanlaeg
Transport to Biogas Plant

The structure of the Ecogi plant

The facility supports the circular economy by processing all types (domestic,
commercial and industrial) of source separated organic waste — food waste.

This robust, efficient and relizble process ensuras the removal of non-organic
impurities like plastic bags, metal cans, plastic bottles and other packaging
from the food wasts to create a very pure biopulp. The biopulp producad is
used to generate energy (biogas) and digestate, a nutrient rich fertliser for use
on farmiand.

Fortykker biopulp
Thickener

To make the process more sustainable water is reused at each stage of the
process. Rainwater is collected to reduce the amount of clean and fresh water
needed for procassing food waste by 25,000 cubic meters of each year

For food waste this completes the Circular Economy.
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Forsinkelseshassin
Rainwater Storage Lagoon

Skruepresse rejekt Rejektcontainer
Screw Press Reject Container




Ecogl plants in Denmark
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Ecogi Video

« Click on the link below and learn
more about the Ecogi proces
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https://www.youtube.com/watch?v=ketdoOAsw50 = m“ / ’ ‘ N”“"'m””
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https://www.youtube.com/watch?v=ketdoOAsw50
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Flexibility - Paper, Cans, Glass, Plastic,
Cardboard

The Ecogi system can handle all types of packaging

Pt arae S = 4 I
! L ‘ﬁ.. ' '.\'v. d 'C.:'.’.‘- o "A "

.
.-“ ‘0 . 9
lI ~oco....,, 3 i3l
¢ .
. L L .\;o- . ‘et
™ : oo rrery o >4 3
: !},
: » : LR
s T : .



Flexibility due to contaminated waste
(full capacity up to 20% contamination)

The Ecogi system can handle all types of waste




Pureness of the Biopulp

« The system was designed to meet the demand of Danish
farmers for high-quality organic fertilizer and strict =
Denmark/EU regulations.

« The pureness of biopulp is “second to none.”

- The Ecogi process is the only food waste pre-treatment
system to obtain ETV certificate
- documents the pureness and the recovery of the
potential methane in the waste

- Environmental Technology Verification — a global, third-
party verification program for environmental technologies.



Pureness of the Biopulp

Results from the ETV Certificate:

Table 2 Analvsed purity of products (17% dryv matter)

/ Standard
Testrun 1% | Testrun 2% | Testrun 3% |/Average % \| deviation %
Purity product all impunities

(17% dry matter) 99 948 99.967 99.960 99 96 0.01
Purity mix plastics (17% dry /1

matter) 99.992 99.995 99.996 99.996




Quality control

Regulation on monitoring biopulp from
organic household waste and waste from
service sector.

Sampling

Guidance on sampling for physical
impurities in the pretreated biopulp of 24"
July 2018.

Daily sampling mixed to monthly sample.

Content limits:

Plastic, glass og composit materials, > 2 mm:
0,5 weight % of dry matter

Plastic, > 2 mm: 0,15 weight % of dry matter
& 1 cm?2/ % dry matter in 1 liter biopulp.

%
@ 14 | Environmental Protection Agency




Declaration of
the Biopulp

BIOPULP

Clean biofuel for biogas plants

Prodused by

Gemidan KomTek
D 3, 5550 Holsaed
Tebedon T 20 54 B9
mailfFombei.dk
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Prodiusct descr piioen:

Biopulp b6 an erdfEy sounce for use in
bicgas plamts for the production of biogas.

Thiz product i produced from soume-sorted
household washe ared othir crganic materdak
s baoth retail and food industries in cat. 3 in
accordance with e animal by-products
regpulation.

That gerodisat & characterined by thi maponity of
thi: organic pamicles baing wery small, most of
wehibch are less than 0.1 mm, and & easiy
markrtable o biogas plants. Biopulp i a wery
homaogensous product veith o wery bow besel of
Iimpasrities Blor plastic, glass, stone and mietal

Biopulp b produced on EwenTeks Ecogi
plant that wses wet-pulping bedwology
with subsegesnt effective separation

Declaration

TOFF1s
DE. Mo, 2015

Biopaulp from source-sorted cfganic
residual materials (waste) from

peindic, private, retail and iy
Approvsal number DE-05-03-imp-051 1o
randling of animal by-products in cabegory
Imaterial for orgamic bomams.

Tetal K 4.2 4.7 fo k]
Prhezsphonus ] 0,56 33 4.1
Mangrariaurm | Wi} [ EE] lgar 44 14 kg'or
Pomanishom [Ca) i4% = Wit 18 a5 =y mam e
it [5] .46 [ 3.0
Bogeas [alculatmi| il ! mogus
Lkt ik
Purity o Blo, Lissits
iy pulp A
Arma coreirad in plse 1 e pani®l TS Prenasused 020 53
et purdL TS i v s o bkl o
Plate e dry mattees m | Plastes 3 i b U155 By 42 o
= wilight par dry frulbar
Plastic, glass and
Firpubcal mpur R e dey | Cofgokils mebe o T 0400 na
malter n TS om0 5% by weniggh N a
diry Fraltar

Latest anabysil
e
Lead {Phj 170 33 4.4
Cadmium {Cd) [F] 0,07 0,12
Danish kgislation applicable: Chrami {Cr) 100 1.4 43
Chirome & [Tr) = o [ ol
Binpuslp must be declarsd after Copper {Cu) Lo 57 76
Fottguiing i s d et rined in Order Micked [Mi] ) 2,2 4.0
Mo 1001 o 27-6-2018 Zieec (I 000 442 347
o B s ol wshe Tor Sgrhcultuine puUrposes F.lm:u-».-cuﬂ 0s o 0,03
FAH E o= 0,73
MFE 0 1,50 0,9
DEFH 20 o= 3,7
LA&S 1300 o= 153

"*Concerira@on O are valmes “non-mesersbis™

e Li-131 351K




Pureness of the Biopulp

Latets analysis 22- | Average monthly from

: - ' Limits val
Purity of biopulp Unit imits value 03747 aug. 2018

1cm? per% TS
Area covered in plastic cm? pr%TS measured in one 0,27 0,29
liter of biopulp

Plastic> 2 mm is
Plastic in dry matter %i TS 0.15% by weight per 0,006 0,014
dry matter

Plastic, glass and

ohucical i composite
YS'ZE |mp:trl ‘esin %i TS materials>2 mm is 0,043 0,100
matter
v 0.5% by weight / dry

matter




Pureness of the Biopulp

Latets analysis

Parameters Unit Limits value Limit value ecology 22.03748 Average quarterly from aug. 2018
Lead (Pb) mg/kg dry matter 120 45 0,7 2,3
Cadmium (Cd) mg/kg dry matter 0,8 0,7 o** 0,05
Chrome (Cr) mg/kg dry matter 100 70 13 2,9
Copper (Cu) mg/kg dry matter 1000 70 9,8 72,1
Nickel (Ni) mg/kg dry matter 30 25 0,9 3,0
Zinc (Zn) mg/kg dry matter 4000 200 29 357
Mercury (Hg) mg/kg dry matter 0,8 0,4 0,1 0,01
Chrome 6 (Cr) mg/kg dry matter == o** 0*
Environmenta| Unit Limits value Latets analysis Average annual from jan. 2018
substances 22-03748
LAS mg/kg TS 1300 190 87,5
PAH mg/kg TS 3 0,03 0,4
NPE mg/kg TS 10 0** 0,45
DEPH me/kg TS 50 0** 0,43
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Gaspotential in the Biopulp

results for the fermentation test (VDI 4630)

sampling date: November 2021

I organic - . . .
sample ID | sample describtion dry matter drymatter specific methane yield sSD biogas yield
(% FM) (% oDM) Nm? CH,/kg oDM Nm?® CH_/t FM CH, [%s] A Nm* biogas/t FM
$34276 Biopulp 18,9 90,5 0,498 85 58 0,8 148

test number: 21_25
number of repetitions: 3
period: 35 Tage
temperature: 37 °C

comment:

DM dry matter

oDM organic drymatter
Nm2 norm cubic metre
CH, methane

SD standard daviation of the repetitions

The material has a good DM content, oDM is also okay. The fermentation process shows that the material outgasses very
quickly. Overall, the specific methane yield of 0.498 Nm?2 is in a good range. The methane yield per ton of fresh matter is also
good at 85 Nm3. Bugdahl




Transport of food waste

« Waste or ABP?  What to do?
« Definition is key - Approval for reloading of food
- 2 different legislations waste
- ABP is over Waste (legal) « Food Authority (Germany)
- EU regulation vs EU » "Zulassungsnummer”
announcement « = trading document

(Handelspapier)

« ABP (regulation)

« EU 1069/2009 > 1097/2012 - System works as Annex 7
(waste)



Contact

Frank Bottger

Consultant

fo@gemidan.dk

+49 [0) 174 498 38 20

German office:

Kapellenstrasse 82 D-22117 Hamburg
HQ Denmark:

Lufthawvnswej 5, 9400 Narresundby

Tobias Breinholt Hofmann
CSO, cand.merc.jur
tobias@gemidan.dk
gemidan@gemidan.dk
+4525209090 - +4598 28 30 00
Lufthavnsvej 5, 9400 Norresundby
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