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HaloSep full scale demonstration plant (Denmark)
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HaloSep full scale demonstration plant (Denmark)
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HaloSep full scale demonstration plant (Denmark)
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HaloSep fly ash treatment

FROM WtE PLANTS WITH WET OR SEMI -DRY
FLUEGAS CLEANING

60-61% 35-48%
25-30% 42 -55%
~3% ~2%
~1% ~1%
5-8% 8-12%
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AGENDA

1. HaloSep fly ash treatment

2. HaloSep fractions ( WILE plant Vestforbraendi

A OS material (X -APCR > 1mm)
A Treated fly ash (X -APCR)

A Salt product
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HaloSep fraction 1

X-APCR (OS) > 1 MM

Amount: <1 %(w/w) of Fly ash (in)
A TOC-content4 -10% (w/w)

U X-APCR (OS) >1mm will be returned
to the incinerator furnaces
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HaloSep fraction 2

TREATED FLY ASH (X -APCR)

¥

H410: Meget giftig med langva
vandlevende Grganismer

de virkning for

- —

. - —— v
A X-APCR/Flyash -ratio (in): 60  -61 %(w/w) -
A Inorganic substances: Halosep Halosep -
product product Limit values
Forordning 2017/997 af
Agent 2015 2017 8.juni 2017 (HP14)
mg/kg ts mg/kg ts mg/kg ts
Cr(Vl) 190 1.000
Cd 60 1.000
Cu 1.400 2.500
. Hg 30 2.500
A Orgamc substances: Pb 6.500 2.400 -2.700 2.500
Zn 20.000 13.300 2.500
Limit values Counsil . .
Habsep Limit values Landfil Regulation (POP) c . d di c i dated list Only appllcatlons
product Directive 2018/850, 2019/1021 oming updated list oming updated lis
Agent June 14,2018 June 20,2019 of waste of waste of untreated waste
(Inert Waste) Existing ELV (POP) Proposal 1 Proposal 2
mg/kg ts mg/kg ts ng/kg ng/kg ng/kg placed on Ia‘nd
TOC 0,4-0,8% 3% surfaces
PCB (7 Indic.) <0,002 1 ;
PCDD/PCDF <125 ngkg - 15.000 ng/kg 1.000 ng/kg 50 #4g/kg
Aromatics (BTEX) 0,2 6,0
Sum Benz-C40 20- 200 150
PAH (15) (HMP) <0,03 4

U No single substance content is believed to cause inherent
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TREATED FLY ASH (X -
APCR)

ClassificaAPiCRD:0of fAX
A X-APCR finot relevant Hazardous Propertieso:

A X-APCR to be classified as NHW (non hazardous waste) for: HP4, HP5, HP6,
HP7, HP8, HP10, HP11, HP13

A Ecotoxic HP14/N/H410: Worst Case classification of X -APCR based on
maximum leaching values for Pb,Cu and Zn at L:S=10 is NHW. We also expect
NHW classification of X - APCR when biotests will be used for HP14

U NHW classification of X - APCR makes it possible for the X - APCR to be used for
other applications. Applications (use as a construction material) will be
evaluated and tested in the operational period of the LIFE Halosep project

U Classification of X - APCR will be performed during the four operational test
periods of the LIFE Halosep project starting Oct.12th. 2020

U Temporary disposal of the X - APCR. Leaching tests will determine whether X -
APCR should go to a disposal site class IA1, MA1 or FA1 according to EU
directive 2033/33
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HaloSep fraction 2

TREATED FLY ASH (X -APCR)
COLUMN LEACHING DATA

Temporary disposal of X  -APCR (EU directive 2033/33):

nert waste (1A1)

Non hazardous waste (mineral waste) (MA1)

-—lazardous waste (FAL)

Data from 2018 -tests (Sb leaching optimization)

A A process technichbashlogdohasobeé8hbh d ailkiethedple d
leaching limit value for Antimony

A X-APCR (right column): The Antimony (Sh) leaching value at L:S=10 is below the MA1 limit
value (0,7 mg/kg)

A All other leaching values are compliant with current limit values for disposal at local landfill class
MA1

n

pH

DOC, dis..org.carbon
Antimony (Sh), dis.
Arsenic (As), dis .
Barium (Ba), dis.
Lead(Pb), dis.
Cadmium (Cd), dis.
Chloride, filtered
Chromium (Cr), dis.
Fluoride, filtered
Cappes (Ey), dis.o
Mercury (Hg), dis.

Nickel (Ni), dis.
Selen (Se), dis.
Sulphate, filtered

Zinc (Zn), dis.

Measured leaching values "incl. color coding

for waste disposal”

IA1 (green), MA1 (yellow), FA1 (brown)

Molybdenum (Mo), dis.

L:S 0,1 L:S2 L:S 10
CO mg/| mg/kg mg/kg
>6 > 6 >6
0,37 13 <5
<0,000: <0,000¢ 0,33
0,00002: <0,000: <0,002
0,01 0,082 0,34
0,00091 0,07t <0,001
0,00001¢ 0,0005z 0,0004]
57 250 26
0,0067 0,02€ 0,037
0,01€ 3,1 23
0,001¢ 0,024 <0,001
<0,000! 0,0001¢ 0,0015
0,11 2,1 1,8
0,00011 0,00091 <0,001
0,002 0,05¢ 0,009
53 160C 7100
0,002 0,01¢ <0,043
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HaloSep fraction 3

SALT PRODUCT ORECYCLI NG OR
DI SCHARGEO

Salt product
A amountis 25 -50 %(w/w) of fly ash (in)
50 0,03
Trace metals 25 0,01 -0,05
: . : : 2 0,03 -0,9
A Middle coloumn : Max. Limit values for trace metals in De -Icing agents are
shown in table 4.4 5 0,02 -0,03
5 < 0,01
A Right coloumn : Trace metalsin  Saltproduct SP2 from Vestforbreending are 05 < 0.01
shown in table 4.4 ' ’
5 < 0,01
A spP2 Salt quality (DS) is OK according t 5 0,01 or
De-l cing agent so 20 01-03
C lusi 2 0,02
onclusion 100 <20 (DOC)
Max. 1,5% 0,5-1% (w/w)*

U Use of the salt product for road deicing will be validated in the operational
period of the LIFE Halosep demonstration project
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HaloSep fraction 4

METAL PRODUCT (HMP)

Metal product

A Amount approx. 3% (w/w) of fly ash (in)

Composition
A Zinc content37 -45% (wiw) (56  -68% zinc hydroxide)
A Leadcontent0,4 -3,0% (W/w)
A Cadmium content0,3  -1,0 % (w/w)
A Other Mg, Ca, Si, CI, S, Al

Conclusion
A Metal product to Zinc recycling for Zinc recovery

u Optimization of the zinc yield and concentration will be further developed in
the operational period of the LIFE Halosep demonstration project
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LIFE HALOSEP - PLANT STATUS

Halosep plant status (  Vestforbraending )

V All equipment in place and mounted

V All pipes, valves , instruments, power  cables and signal cables mounted

V All connections tothe existing WE plant completed

V Spilage pits, ventilation system  completed

V Control, regulation and monitoring programmed (signals to VF central  control room )
V Cold tests completed

U Commissioning of filters started sept. 15th.

UOoHot t est cash(and scribbefr lliguids ) started nov. 1 st.
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Halosep fly ash treatment
Construction of the mezzanine incl. machine
foundations in the existing FGT building
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Halosep fly ash treatment
Installation of HaloSep process equipment (1)
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