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Overview

About Afatek
The key to recover fine metals

Next generation metal sorting plant
Minerals used in Road Construction

Conclusion — Where are we in the Circular Economy?
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About Afatek

Owned by 5 public waste companies

6 WLE plants = 250.000 tons of Bottom Ash =
40 % of the DK market (East Denmark)

3 sites for treatment of BA
Adm+R&D: 6 empl. Operations: 12 empl.

All Bottom Ash is recovered in Denmark: 6 %
ferrous, 2 % nonferrous, minerals for road
construction
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Wet Bottom Ash can be dried down to level ‘f‘mrdu!'ql(
10—15 % H20 -> Recovery of fine metals

Fine metals can be recovered from Bottom Ash —
only if the water content is as low as 10 — 15 %
We tested the screening

We tested the metal separation

We studied how the Bottom Ash dries out
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Natural aging of Bottom Ash produce dry ash

Tests showed that dried up ash of about
10 - 15 % water can be screened down to 0,5 mm

A maturation model was established -
Chemical and Thermal

CO, consumption — limiting factor?

Temperature — drives out moisture
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Screening efficiency
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We found copper, aluminium, silver and gold in
the fines
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Rate and Composition of recovered metals

NFE metals in band, [% of dry matter] 900 Hz

1-2mm

2—4mm

0,5—1mm | | |

0.5-Imm 05-1mm 05-1mm 1-2mm 1-2mm 1-2mm 1-2mm 2-4mm 2-4mm
0,32% 0,31% 0,38% 0,80% 1,08% 0,44% 0,28% 0,38% 0,43%
0,19% 0,14% 0,22% 0,68% 0,48% 0,37% 0,24% 0,37% 0,40%
0,52% 0,52% 0,52% 1,10% 1,10% 1,10% 1,10% 0,90% 0,90%
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2-4 mm
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Melting results
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The new Metal Sorting Plant

New metal sorting plant in
operation 1.1.2016

0,5—50 mm in 6 lines

Wet Bottom Ash — aged and dried
Input: 180.000 — 250.000 tons/y
Investment: 8 mill EUR

- 3 lines for coarse bottom ash: 4 - 50 mm
- 3 lines for fine bottom ash: 0,5 -4 mm
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KN B9, VFB12, KN B11, VFB14, NFB4, KNB12, VFB15 KNB1, VFB16, VFB17, VFB1, KN2, VF2, VF4, VF3, KN3, KN4, VF5 KNS5,  VF6, APB3, REB4, RE3, RE5  AP4, KV2, API,

2015

Metals can be recovered with an efficiency of about 80 %
- even from wet bottom ash

Metal Recovery - 7 months 2016 - [% of raw bottom ash]

Copenhagen Plant = 2,0 % (3,3 % of dry sorted BA)

| | | ‘ | ‘ ‘ | | | | | Mobile Plant=1,2 %

2015 2015 2015 2015 2015 2015 2016 2015 2015 2016 2016 2016 2016 2016 2016 2016 2016 2016 2016 2015 2015 2015 2015 2015 2015 2016

HAlu mECu mStainless+Alu+Cu from SonsorMachine
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SensorMachine

Eddy-Current
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We could almost double sales value of the metals

Metal value, [EURO per batch]

) New plant: Value increase: + 85 %
Reference: Mobile plant (Alu: + 53 %, Cu: + 117 %)

Mobile plant (46 batches, VF) New plant (7 batches, VF)

mAlu0-2 mm Alu2-5mm  wmAlu5-10mm ®Alu+10mm  mCuPart 0-2 mm CuPartl 2-5mm CuPart 5-10mm  mCuPart +10 mm
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Sorting Efficiency — dependence on water content

Sorting efficiency vs. moisture content

y =-0,002x+0,8911
R?=0,0102
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e==|inezer (1-4 mm)

e | inezer (4-50 mm)

9 11
Moisture content [wt.%)]
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Eddy-Current sorting technique + magnet taking fine iron

Fe: 1-4 mm (paper cIips)

“%‘i"“'

High speed
camera
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Eddy-Current sorting of Al and Cu-fraction (18-50 mm)

D> IMRO RCSX D-200 (18-50 mm) as PQQQI

Frame 215 /0,172 s
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Eddy-Current sorting of Al and Cu-fraction (1-2 mm)

O IMRO RCSX E-200 (1-2 mm - first)
Frame 0 f 0,000 s
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Sensor sorting of Stainless-fraction (18-50 mm)

1'!*/ IMRO DSS M-200 (18-50 mm)
Frame 190 /0,095 s .

JENS KALLES@E, AFATEK A/S ,RECOVERY OF RESOURCES IN BOTTOM ASH - STATUS IN DENMARK" APR 2018



Arduc

— from residue to resource

JENS KALLES@E, AFATEK A/S ,RECOVERY OF RESOURCES IN BOTTOM ASH - STATUS IN DENMARK" APR 2018




a F— T [ (
— from residue to resource

Use of Bottom Ash Gravel in Road Construction is approved by
the state authorities, high way department and the Government

B T e

road Nordhavn, Copenhage
o = ‘

imited traffi
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All bottom ash is tested and declared in accordance to mechanical and physical
properties:

Water content

Particle size distribution

Density and water content needed for efficient compaction
Classification test for the constituents of coarse recycled aggregate
Total Organic Content (TOC)

Result:

Since march 2012 all supplies of BA gravel from Afatek is declared

Information about the construction product is now available for both the constructor
and the controlling authority

The bearing capacity test of the road in Copenhagen, may lead to use of BA gravel in
higher road classes

Denmark has a long tradition for using BA in road construction — due to a clear
national policy of using residues to substitute valuable virgin material
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Bottom ash substitute high quality gravel in road construction

Average grain size distribution for BA samples vs standard
grain size distribution curve

Gennemsnit  ——Standardkurve

Water content w,,,[%]

Total Organic Content TOC (% dry matter)
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The WLE & Bottom Ash Treatment prove its full potential AI"\I.:(
when recovering metals from complex and small waste - from residue to resource

residues

,: =, Mining/materials manufacturing
J—. < Efficient recovery system — when waste residues are combined
,', products (paper+metal, plastic+metal, wood+metal)

Recycle

Paper, cardboard __ Farming/collection
6 % o e

/ Efficient recovery system — when waste residues are too small to

be recovered conventionally

 —

[ vy ¥ _ .

oy ‘ The minerals — Bottom Ash Gravel is an excellent product to be
used in Road Construction - substituting expensive gravel,

approved by the National Highway Authority

distributor

digestion/
composting

Fact is, that we in Denmark recover all Bottom Ash (600.000
tons/year) — nothing is landfilled. Result of a national policy on
recovery of residues

Collection Collection

Extraction of
biochemical
feedstock &1 1 %

Energy r

Heat, Power 35 %

Further research will be focused on improvement of metal
recovery efficiency (incremental innovation) — a short pay back
time of the investment allow us to take in newest technology

Fe, NFe, BA Gravel, 10,8 %

Ellen MacArthur Foundation
Rethink the future
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Access to further information:

Learn more about Afatek AFATEC
and our projects at o T
www.afatek.dk - here you Lidulklingiog

innovation

will also find access to our coosmesllsli
results and reports. e v

Teknologien Udviklingsprogram
O n taCt 12011 blev vores nye sorteringsaniaeg sat Vi udvikler vores virksomhed gennem test

i drift. Sorteringsanlaegget er et af de mest ©0g demonstration og udvikling af nye

avancerede anlaeg pa verdensplan. behandlingsmetoder. il
m tilslag

Jens Kallesge R ol
Afatek A/S b e
Selinevej 18

2300 Copenhagen
+45 40290005
jka@afatek.dk
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