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For a cleaner world




Fortum Group is a major European
clean power and gas-company with
activities in more than '

1]

_ ll [I countries

19,000

experts worldwide
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Our purpose is to drive the change for a cleaner world.

We are securing a fast and reliable transition to a carbon-neutral economy by providing
customers and societies with clean energy and sustainable solutions.







Fortum Recycling
it Waste [perations

We have around 750 employees in the Nordics

and a comprehensive network of 30 offices and treatments
centers in Finland, Sweden, Norway

and Denmark. We offer service throughout Europe and are

constantly expanding our operations to better meet the

customers’ needs.

Waste-to-Energy plants
to treat municipal solid

waste and industrial waste and to produce

energy

High temperature (ncineration
to treat hazardous waste and to

produce energy

Recycling facilities

to recycle plastics,
ash and lithium-ion battery

chemicals



Pilotanleg opfert i hal ved FMC i (2 2013
Tests udfgrt Q3 2019 — Q2 2020

* 90 ton forurenet sand fra Hofde 42
depotet gravet op
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MOPS
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Contaminated sall [s emphied direcily from the
siorage contalners Into @ hubber containing a sleve.
The sleve eficiznlly removes pebbies and other
large objecis.

Prewash in serubbing unit
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Before the =0/l 15 loaded inta the MOPS-Teactar, It 1s
prewashed In the scrubbing wnit. Here most of the

pesticides and ather polluting agents are removed
from the soll. Now the soll 1s primed for removal of

more defiant mercury podlution In the MOPS-reacion
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Sodium hydroxide m—

Treatment in MOPS-reactor
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The 5ol Is sprayed with alkalne treatment water, that
Is led Infe the MOPS-reactor with high-pressure.
This harsh treatment destroys the shell of mercury
connections, which enclose each soll particle, and
releases the mercury Info the water phase.

Water preparation
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Since the MOPS-treatment Is conducted under
alkaline conditions, the cleansd process water Is

adusted to appropriated pH. using sadium hydroxide,

pafore It i recirculated back Into the syseEm.

Water treatment plant
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After treatment In the MOPS-reactor, the puriied sol
Is rinsed with clean process water to elminate loose
resldues of pollutants. The purified sall s dewatered
and exits while the waler continues for cleaning.

Water decontamination
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Using carefully selected addltives, the water's content
aof pesticides, mercury and other pollutants are
precipitated Into a concentrated sludge phase.

This sludge phase contains all he Inifial polutants
and has o be nclnerated by high-lemperatures as
final treatment. The majority of water Is recycled

Into the system whike 3 minor part needs to bieed-out
and be freated on a tradiionally waste water
treatment plant.

Waste water

I

The purified soil goes through @ tharough quallty
check before It Is released for rewse. Soll free of
pesticides and mercury Is usable for g
construction wark.

Additives

Fortum / BAT-treatment
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Incineration plant

ercury
sludge

Mercury emission control
» Online mercury detection in flue gas

» Online mercury detection in waste water
from flue gas cleaning

We have more than 45 years of experience in removing
hazardous waste and helping companies and authorities
with securing and optimising waste processes,

that increase circular economy.
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Fortum / Best Available Technology (BAT)

Flue gas cleaning -
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. Packaging in

Crane — solid waste in

. Waste from manual sorting
. Liquid waste in
. Broken-up waste in from the drum-

emptying system for solid waste

. Rotary kiln

. Secondary incineration chamber
. Injection of waste water

. Boiler
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Economizer

Electrostatic precipitator
Gas-gas heater

Quench (cools flue gas)

HCI scrubber (hydrochloric acid)
S0O2 scrubber (sulphur dioxide)
Br2/12 scrubber (bromidefiodine)
Steam-gas heater

Bag filter (dioxine filter)

Stack



Visuelt resultat at MOPS-renseproces

For behandling Efter behandling
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Resultat - Kviksalv

* Figur viser resultater af MOPS-forseg ved I vaskecyklus

Resultater viser kviksolv under 3 mg/kg TS

Falder under lovmzssig kategori “lettere forurenet jord” iht.
Miljestyrelsens jordkvalitetskriterier

Muliggoer nyttiggerelse uden for folsomme omrider

>99,5% af kvikselvforureningen fjernes

* "Efterpolering” af det rensede sand vil betyde:

12

80% af sandet: kvikselvkoncentration kan bringes under [
mg/kg TS, hvilket betyder ingen begrensninger i brugen af

det rensede sand

20% at sandet: kvikselvkoncentration kan bringes under 3
mg/ kg TS, hvilket betyder nyttiggorelse uden for felsomme

omrader
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Kviksolv 1 sand

Efter grovsortering Efter forvask Efter MOPS reaktor
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Resultat - Pesticider

Pesticid-analyser gennemfort for folgende pesticider: Ethyl-
parathion, methyl-parathion, malathion og E-sulfotep

* Resultater fra MOPS processen ved I vaskecyklus, reducerer
summen af de fire pesticider med >95%

— Sub ppm level
* "Efterpolering” af det rensede sand vil betyde:

— 809% af sandet: pesticider under detektionsgraensen

— 20% af sandet: pesticider pd “sub ppm level”
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Resultat - Spildevand og slam

* Forsog med vandbehandling
— Separation af kvikselv og pesticider fra vandfase
— Muliggor genanvendelse af vandet til processen

* Delstrom af spildevand skal slutbehandles
— Mangde af delstrom afhzengig af onsket renhed af sand

* Vandet forrenses grundigt inden udledning til

rensningsanlag:
— Hoyver pesticidtype < 0,05 Mg/ | (under detektionsgraense)
— Hg<Iug/l

* Slamfase fra vandbehandling slutbehandles hos Fortum 1
Nyborg
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Viden - Beskeftigelse - Eksportpotentiale

Hvilken viden mangler

* Hyvor rent skal sandet vere ?
— Kyikselv

— Pesticider
* Hoyvor skal anlegget placeres ?

* Hyvorledes skal entreprengrarbejdet

organiseres ?
* Midlertidig oplag ?
* Hvad skal der ske med det rensede

sand ?
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Beskaftigelse

Entreprenerarbejde: 5 FTA

Konstruktion af anleg: 10 FTA
(6 — 9 maneder)

Drift at MOPS anlagget: 5 FTA
Transport af sand og slam: 5 FTA

Dokumentation, analyser, kvalitet,

sikkerhed, etc.: S FTA

Eksportpotentiale

Komplekse jordforurenings-

opgaver
Spildevandsslam
Flyveaske






Filotanlzqgget i fuld skala drift

* Kumla, Sverige

* Oprenser forurenet jord med kvikselv og halogener
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https://web.microsoftstream.com/video/a014f5a3-c373-4a5f-8ec4-948da55ef223?list=studio

