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§ 1Val av justeringsperson samt datum och plats for
justering

Miljomalsradet utser Markus Lagerquist att tillsammans med ordféranden justera
dagens protokoll .

§ 2 Faststallande av foredragningslista

Miljomalsradet faststaller utsand foredragningslista.

§ 3 Digitalt studiebesok hos EasyMining
Foredragande: Anna Lundbom, marknadschef pa EasyMining

EasyMing tillhor Ragn-Sellskoncernen och arbetar med olika kemiska processer for att
utvinna och ateranvanda damnen ur avfall som avloppsslam, flygaska och restvatten.

Anna Lundbom presenterade Ash2Phos, Project Nitrogen och Ash2Salt.

Mer utforlig information fran presentationen finns i Bilaga 1, Presentation EasyMining,
Miljomalsradet 21 januari 2021.

§ 4 Nasta mote

Nasta mote sker den 22 april och kommer att vara en studiedag. Mer information
kommer narmare motet.

§ 5 Ovriga fragor

Inga 6vriga fragor behandlades

Justerandes sign Utdragsbestyrkande
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OUR VISION

“To be living proof that caring
for the Earth and good business
go hand in hand.”

RAGN.R. SELLS



Patented processes for production of
clean commercial products from waste
SUEES

EasyMining’s business idea =

O EasyMining


https://static.kitcdn.se/cws/2020/12/easymining-technologies_eat-2020-12-01-12_24_08.mp4

MOught that there had been a mistake, but |

then started to analyse the crystals and discovered
that it was pure phosphate crystals. That "mistake”
got us to rethink, and we put a lot of work into
understanding what had happened and utilising the
knowledge to design a new system”

Yariv Cohen,
Development Manager at EasyMining

O EasyMining
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WHAT WE DO IS EXTREMELY IMPORTANT |

“Overall, the extraction and processing of natural resources

account for more than 90 per cent of global biodiversity loss

and water stress iImpacts and for approximately half of global
greenhouse gas emissions.”

Recommended citation: IRP (2019). Global Resources Outlook 2019: Natural Resources for the Future We Want. Oberle, B., Bringezu, S., Hatfield-Dodds, S., Hellweg, S.,
Schandl, H., Clement, J., and Cabernard, L., Che, N., Chen, D., Droz-Georget , H., Ekins, P., Fischer-Kowalski, M., Florke, M., Frank, S., Froemelt , A., Geschke, A., Haupt ,
M., Havlik, P., Hiufner, R., Lenzen, M., Lieber, M., Liu,B., Lu, Y., Lutter, S., Mehr , J., Miatto, A., Newth, D., Oberschelp , C., Obersteiner, M., Pfister, S., Piccoli, E., Schaldach,
R., Schingel, J.,Sonderegger, T., Sudheshwar, A., Tanikawa, H., van der Voet, E., Walker, C., West, J., Wang, Z., Zhu, B. A Report of the International Resource Panel.
United Nations Environment Programme. Nairobi, Kenya.
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HOW WE HANDLE PHOSPHORUS AND NITROGEN AFFECT

THE SOCIETY

BIOSPHERE INTEGRITY

LIMATE CHAI
Bl C CHANGE

(Not yet
quantified)

NOVEL ENTITIES
~ _ (Not yet quantified)

LAND-SYSTEM
CHANGE
STRATOSPHERIC
OZONE DEPLETION
FRESHWATER USE

.+ ATMOSPHERIC AEROSOL
-° LOADING
(Not yet quantified)

OCEAN
ACIDIFICATION

BIOGEOCHEMICAL I Below boundary (safe)

In zone of uncertainty (increasing risk)

FLOWS iz Beyond zone of uncertainty (high risk)

Credit: J. Lokrantz/Azote based on Steffen et al. 2015

FIGURE 1: 45% OF GLOBAL GHG EMISSIONS CAN BE ATTRIBUTED TO THE PRODUCTION
OF MATERIALS, PRODUCTS, AND FOOD, AS WELL AS THE MANAGEMENT OF LAND

Global GHG emissions
Billion tonnes of CO.e per year, 2010

0.4
Other

(non-energy)

1

Energy for buildings

AFOLU
(Agriculture, Forestry,
and Other Land Use)

Energy for
transportation

PRODUCTION
OF GOODS AND
MANAGEMENT
OF LAND 45

Industry

Energy systems (material production)

rect emissions from electricity and heat productic

Credit: Ellen McArthur Foundation — Completing the picture: How the circular
economy tackles climate change, September 2019

Study on the EU's list of
Critical Raw Materials

(2020)

Mral Regcet
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GUIDING PRINCIPLES FOR
RAGN-SELLS’ INVESTMENT IN

CIRCULAR SOLUTIONS
De facto
_ _ _ _ reduce need for De-contaminate
When developing sustainable solutions for a | usage of virgin circular flows

circular society these three principles need to be i

considered.

\ 4

No debts or hindrances
pushed to future
generations

RAGNA SELLS



PATENTED
PROCESSES

EasyMining
commercializes patented
chemical processes

ASHZPHOS

Phosphorus extra(;tlon
e ,fror,‘n sewage s‘ludge ash

O EasyMining




STAGE PER PROJECT

Valuation of market potential
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Technology valuation model

4. Large scale validation = first plant
5. Commercial validation = second
plant contracted + established product
sales

Ash2Salt

Ash2Phos /

= \/aluation

= Commercial Risk

—Technology Risk

—_———— ‘P-EDJIPCt N
\
\\
CleanMAP
1. Research 2. Patent 3. Proof of concept (pilot) 4. Large scale validation 5. Commercial validation

(plant)

(product sales)
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https://static.kitcdn.se/cws/2020/12/ash2phos_eat-2020-12-09-15_30_17.mp4
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OUR AMBITIONS
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SLUDGE ASH - COUNTRIES SHARE OF SLUDGE COMBUSTION 1994 - 2014
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MANDATORY PHOSPHORUS RECOVERY

German sludge and P-recovery ordinance moves forward
which will make phosphorus reco

On 18th January, the new German new sewage sludge ordinance (AbTMIErV), very obligatory for most of
Germany’s sewage, Was validated by the German Cabinet (see ESPP eMews n°6). lLis nOwW expected to pass the parliament and Federal
Council before summer 2017 and enter into force in January 2018, making phosphorus recovery obligatory for larger sewage warks within 12
years (> 100 000 p.e.) or 13 years (> 50 000 p.e.) under certain conditions. P-recovery will thus be required for around 500 sewage warks (out

of a total of 3 300in Germany), treating around 2/3 of German sewage. At present, around 26% of German sewage sludge is spread on arable

Austria o
pts for manadatory phosphorus recovery from sewage sludge

Following the legislative d
evelopments in Swi
vitzerland and Germany, Austria is now also opting for madatory P reco f
very from municipal sewa
ge sludge.

the Swi @ t to follow i . y fro
Swiss transition ha boer ollow in passing legislatio m sludge and meat and bone-mea]
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ASHZ2PHOS

CLEAN
PHOSPHORUS
PRODUCTS
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ASHZ2PHOS - PROCESS PERFORMANCE

SLUDGE ASH

Phosphorus Aluminium Calcium
Ash2Phos - -

typical recovery

= 90-95% =~ 60-80% = 80-90%

C— EasyMining



ASH2PHOS — DETOXIFIES CIRCULAR FLOWS

Recovered P Ash % Reduction
As mg/kg 1,5 34,6 96
Cd mg/kg 0,1 5,5 o8
Co mg/kg 0,7 32,4 08
Cr mg/kg 1,7 232 99
Cu mg/kg 5,5 1756 100
Fe mg/kg 1340 202826 99
Hg mg/kg - 0,0526 100
Pb mg/kg 3,6 344 99
Zn mg/kg 45,9 6780 99
Ni mg/kg 2,6 164,6 98

More than 96% reduction in heavy metals!

C— EasyMining



ASH2PHOS — PRODUCTS
FROM THE PROCESS

Ash2Phos results in clean, well known products where the
input chemicals become part of the final product. Products
are effective in their applications.

Products from the process >95% can be used

= Phosphorus
* Precipitated Calcium Phosphate (PCP)
» Converted PCP: MAP, SSP, DCP, MCP

= Precipitation chemicals
= |ron Chloride
= Aluminium product

= Silica sand
= Heavy metal

C— EasyMining



RECOVERED PHOSPHORUS PRODUCT

C- EasyMining



SILICATE SAND AS CEMENT REPLACEMENT IN CONCRETE

N VALUE appiyg
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Webinar 2/10: Value adding
recycling sewage sludge in concrete
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PILOT RUNS

24 C EasyMining



PARTNERSHIP WITH GELSENWASSER FOR ROLL OUT OF
ASHZ2PHOS IN GERMANY

. GELSENWASSER

Important partnership to recover
phosphorus from sewage sludge ash

- It is very important that the technical solution chosen is sustainable both
from an energy efficiency perspective, economically and in regard to the
chemicals necessary for the process. Above all, the recovered phosphorus
must be of a high enough quality that meets the needs of the market.
EasyMining and their solution delivers on all these aspects, says Henning R.
Deters, CEO of GELSENWASSER AG.

C— EasyMining



ASHZ2PHOS SITE IN HELSINGBORG
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ASH2PHOS PLANT

C- EasyMining



RAGN-SELLS AND BIOFOS ENTER PARTNERSHIP ON
P-RECOVERY

C— EasyMining



INNOVATIVE
TECHNOLOGY

FOR A SUSTAINABLE
DEVELOPMENT

Ve

Y

ragnsells.com

29
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https://static.kitcdn.se/cws/2020/12/project-nitrogen_eat-2020-12-09-12_00_44.mp4

(N,O = 300:CO, emissions)
LOW COST
HIGH COST

CONSUMPTION u ‘

ENERGY
>‘“99 Ji _ﬂ:‘ CLEAN WATER

FERTILIZER FERTILIZER FOOD WASTE WATER
PRODUCTION (N) TREATMENT PLANT (WWTP)
Conversion of Conversion of
N to NH NH, to N,

= Large greenhouse gas emissions

TODAY’S NITROGEN FLOW  : e

= Removed nitrogen is released to the atmosphere

C— EasyMining



PROJECT N —A CIRCULAR
NITROGEN SOLUTION

= Anew innovative chemical process for removal of
ammonium nitrogen from wastewater and other

» 22 liquids with high ammonia concentration
4 DD SB5900 22
= Value adding by:
T\ * Prevention of eutrophication
& @ & 8 /v® « Circular solution
199 e Wt « Energy and resource efficiency
CLIMATE POSITIVE WASTE WATER « Greenhouse gas reduction
FERTILIZERS TREATMENT PLANT (WWTP)

* Cost efficient

NH, becomes a new climate positive fertilizer

= Technology customer segments in focus:
« Wastewater treatment plants (reject water)
» Landfills (leachate)
But other areas of application is possible as we see it

C— EasyMining



NITROGEN REMOVAL AND
RECYCLING

= Applicable on water streams with a high
concentration of ammonium nitrogen

* Removes ammonium nitrogen down to 10 mg/l

= Converts the captured nitrogen to either
ammonium sulphate, ammonium nitrate,
ammonium phosphate or ammonium chloride
depending on acid used

= Sorption chemical is regenerated and circulated
in the process
= Two step process

* Possible to have catchment plant locally and
conversion plant centrally (depending on feasibility)

NITROGEN-CONVERSION PLANT CLEAN HIGH QUALITY

PRODUCTS (N)

IA 1

Sorption + N l

WWTP

NITROGEN-CATCHMENT

C— EasyMining



PROS WITH OUR PROCESS

= Chemical process — stable and robust

= Highly effective in removal of ammonium nitrogen
= Low energy consumption

= No releases of greenhouse gases

= Circular solution — gives a product usable in e.g.
fertilizers

LCA will be updated spring
2022 after finished
demonstration runs

C— EasyMining



RE-FERTILIZE — AN EU LIFE PROJECT

= Project goal

» The overall goal of the project is to demonstrate a new, innovative cleaning and
recovery process for ammonia/nitrogen, which can be used for several different
ammonia products (e.g. fertilizers).

= Implementation

« The demonstration will take part for two applications, landfill leachate water and reject
water from sludge de-watering at WWTP, using mobile units for the N-catchment and
N-conversion

= Project partners
« Easymining (co-ordinator)
* Ragn-Sells, Hoghytorp (application landfill leachate)
« Biofos A/S in Copenhagen (application reject water, WWTP)
« Lantmannen (evaluation of fertilizer product)
= Project started 1/7 2019 and end 30/6 2022

= Budget, total 3,6 M€, EU contribution 1,86 M€

This project RE-Fertilize, has received
funding from the EU-LIFE fund under
agreement LIFE18 ENV/SE/000265

C— EasyMining



TIME PLAN (EU LIFE RE-FERTILIZE)

N
4

Q4

« Basic engineering finished

2021 2
Q1
Detail engineering started
Q2

Detail engineering finished
Fabrication demonstration plant
started

Q3

Fabrication demonstration plant
finished
Q4

Demonstration runs landfill

2022 W

Q1
Demonstration runs landfill cont.
Demonstration runs WWTP
Q2
Demonstration runs WWTP cont.
Evaluation nitrogen product
LCA updated
Q3
Evaluation and reporting
EU LIFE RE-Fertilize ends

C— EasyMining
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BACKGROUND
FLY ASH

* Fly ash is a waste product from cleaning of flue
gases in incineration plants.

» Fly ash from waste incineration is classified as
hazardous waste due to a high content of salts
(>20%) and heavy metals.

| « 300 000 tons of fly ash is the annual production
——— L generated from waste incineration in Sweden.

C— EasyMining




HIGH QUALITY
PRODUCTS

Q

FLY ASH

&|&|&

INCINERATION PLANT
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ASH2SALT — PRODUCTS
FROM THE PROCESS

= Potassium chloride — 3 500 ton (dry)
= Sodium chloride — 7 000 ton (dry)
= Calcium chloride — 32 000 ton (36%)

Potassium chloride and sodium chloride are of
technical/industrial quality (>99% purity)

-~
-

2ol

A

L Sy -
., \ "‘q v i
- &
~ © . o
-

. Fo .
e
<.

Recovered potassium chloride from fly ash
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ASH2SALT — DETOXIFICATION AND ENERGY EFFICIENCY

ANALYSIS OF POTASSIUM CHLORIDE

Al ppm <10 TREATMENT METHODS

Fe ppm 5,4 CO? EKV/TON ASH

Co ppm <5 200

Ni ppm <5

Cu ppm <5 150

As ppm <5

Se ppm <5 100

Mo ppm <5

Cd ppm <5 50 I

Sb ppm <5

Ba ppm <5 0 - -

Ti ppm <5 I

Pb ppm <5 0

\ ppm <5 400

TOC. . v <5 Ash2°Salt Ash cleansing with Landfill Hogbytorp Landfill limestone Salt mines
Particle size mm 0,25-0,4 disposal of salt to sea quarry Langeya in Germany

Recovered potassium chloride of 99,1% purity!

C— EasyMining



FIRST PLANT UNDER CONSTRUCTION

N
Estimated start of production 202;25
Capacity of 130 000 ton/year

Built at Ragn-Sells Hogbytorp.4
outside Stockholm, Swedenj ™ ¥

O EasyMining



STATUS ASH2SALT PLANT HOGBYTORP JANUARY 2021

; ST -
P 3 .
wf. s

= According to plan

» First level of steel pillar (15 m) and cross beams in
place

= Prefabricated system of joints for level at 5 m has
started to be lift in place

C— EasyMining



CHALLENGES AND HINDRANCES

O EasyMining



CHALLENGES AND HINDRANCES

= Virgin material not bearing all costs
= Legislative hindrances
= End of Waste

C— EasyMining



LEGISLATION FOCUS IS ON ORIGIN NOT QUALITY

MARKETS REGULATION(S)

I Conventional 2003/2003
Clean :
commercial [Eedll TN WOV o000
Products 9

C— EasyMining



ACTIONS

= AGRNONOMIC
Convenltlonal TESTS
farming

Ll Organic

farming

Commercial
Products

LOBBYING

S

)
FEED TESTS

46 C EasyMining



GENERAL LEGISLATIVE HINDRANCE: EOW

TREATMENT
A ol EGCHEMICAL [ g PRODUCT T BUYER
RECYCLING
TREATMENT
= WASTE = eccHEmicAL Y RAWMATERAL L § FPRODUCEROF g 2 BUYER
RECYCLING SRebUICT
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GENERAL LEGISLATIVE HINDRANCE: END OF WASTE

BACKGROUND
= End of Waste is crucial in a circular economy
= The interface between waste and chemicals legislation still missing a smooth path linked to the EoW process

HINDRANCE

= |n case A: RS/EM produce a product ready to sell to the market
» EOW criteria often missing (both internationally and nationally)
* EOoW needs to be solved case by case; time consuming and responsible agencies missing experience

= In case B: RS/EM produce an intermediate raw material for someone else that “blends in” this material to a final
product
« The producer of the final product needs permit for handling waste and needs to do the EoW process
« Itis extremely time consuming a hard to get waste permits generally.

C— EasyMining



GENERAL LEGISLATIVE HINDRANCE: END OF WASTE

WHAT NEEDS TO BE SOLVED

» Intermediate recused raw materials needs to be acknowledged in a circular legislation
* No waste permits needed
« Should not only be waste or chemicals in the legislation

= More International EOW criteria
= National EOW criteria (Sweden has none)
= Better guidance and support for reused products and raw materials: EOW going case by case

C— EasyMining



HOW WE WORK WITH THE HINDRANCES

Time to make linear laws circular

Many of the obstacles we encounter in our work to return nutrients to the society
are regulated at EU level. Together with our owners, Ragn-Sells, and Maria
Wetterstrand, CEO of Miltton Europe, we will do what we can, on site in Brussels, to
change this.

We need a new circular
legislation for sustainable
sludge handling

C— EasyMining




MILJOMALSBEREDNINGS "HAVET OCH MANNISKAN” —

POSITIVT!

Lyssna

Latclast

Teckensprak

Statens offentliga utredningar fran Miljodepartementet
Havet och manniskan
SOU 2020:83

Publicerad 15 januari 2021

Delbetdnkande av Miljiomalsberedningen.

Altinget

Miljomalsberedningen: Aven havet har

en grans och dar arvi nu

DEBATT 0 kommentarer

Dat finns hopp. men det krivs insatser. Dst finns mycket kvor ott géra och ledtiderna for att dtgérderna ska lada till
bdttra hovsmilja 6r lénga. Situationsn for havet ér mycket olivarfig, skriver debattarerna. [Fato: Kustbevakningan/TT]

DEBATT. | vart betankande finns ndgrmare hundra férslog som
tillsommans bildar en strategi som leder till en battre havsmilj. Det
skriver ordfarande och de nio ledomaterna i den parlamentariska
Miljomalsberedningen.

3t "Havet och
n(MP). |

iken som tidigare

FoETT ¢ |v]in o]+

POLITISKA
NYHETER INOM
DITT OMRADE

Testa vara portaler gratis

Atervunnen fosfor och kvéve

For att minska avergadningen av ha

mé

styra mot cirkulara floden
osfor och kvave, dka dterforingen av och effektiviteten vid

dv

arvandningen av vaxtnaringsamnen samt starka atgardsarbetet far att
minimera t

ar darfar
bland annat ett etappmal om att oka &terfaringen av fosfar och kvdve frin
stallgodsel, aviopp och matavfall till livsmedelsproduktion. Men aven att

regeringen ska verka inom EU far ¢
mangd atervunr

sfor och kvave till vatten och haw. Vi fo

n kvotplikt pd inblandning av en minsta
1 fosfor och kv

mineralgodsel.




EXAMPLES OF CONTECT ON OUR WEBSITE -
WWW.EASYMINING.SE

COMPANY NEWS HOW WE WORK MEET OUR TEAM FACTS & FIGURE

Ash2Phos will be We are recycling nitrogen Ida is upscaling our What is fly ash and why is
implemented in Germany from waste water innovations it important to care
about?
" - ‘ ~ ,

-

-
it 7 |
We increase interest in Isabella Lovm visited our Jan Ake Jonsson new

chemistry among youths pilot project Chairman of EasyMining What is phosphorus and
why is it important to

! | E care about?
EasyMining's innovations A "mistake” in the lab laid Christian is |mportant for

are promoting the the foundation for German phosphorus Ash2Phos - pioneering
circular economy EasyMining recovery

patent for vital nutrient
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WWW.EASYMINING.SE
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