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Objective

Selective mobilization and separation of
critical elements in representative ashes from

waste 1ncineration
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Conclusions

Lack of regulation and/or legislation
Waste Decree (Avfallsforordningen): treated BA and FA non-hazardous

Swedish EPA Guidance Values Contaminated Soil: BA and FA did not
meet limit values for less sensitive land use

EU Landfill Directive: FA hazardous, BA non-hazardous
Landfill-critical elements in BA: Sb, Mo, Cu, Cr, CI”

Landfill-critical elements in FA: Cr, Se, Pb, CI”

Leaching factors for BA: CO, in excess, L/S, pH, temperature and time
Leaching factors for FA: CO, 1n excess, L/S, pH, temperature
Selective mobilization recommended for CI”

R&D needs for treatment of Cl -bearing leachate
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Problem

Single critical elements may ...
jeopardize the reuse of ashes

entail the crucial
discrimination between
hazardous waste and non-

hazardous waste
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Project approach

* Review of literature including regulation
and legislation

* Total content analysis
* Two-step compliance leaching test
* Factor-controlled leaching

* Chemical equilibrium calculation
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— Challenge —

Quantification of factor impact on leaching

Surface accessibility Surface solubility
1. Surface enrichment 1. Surface speciation
: MeCO,
2. Particle size 2. Leaching conditions
Tonic strength pH Buffercapacity
Temperature Complexing agents
Contact intensity L/S
Redox
Pressure
Solvents
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Major mechanisms controlling
metal leachability

A . Total content
Matrix
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Potentially leachable

Leached per
mass solids
(log-scale)

Actual leaching

Solution
y chemistry




Critical element criteria

Waste Decree (Avfallsforordningen)

EU Landfill Directive

Swedish EPA Guidance Values Contaminated Soil
(Naturvardsverkets riktvirden for fororenad mark)
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Two research objects

* Bottom ash (BA) from municipal solid
waste incineration at Dava, Umea

* Fly ash (FA) from wood, paper and plastic
incineration at Hogdalenverket P6,
Stockholm
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Critical elements

 Bottom ash as inert waste:
Cr, Cu, Mo, Sb, CI"

* Fly ash as non-hazardous waste:

Cr, Se, CI”
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Experimental leaching set-up

Computer
Argon , Factors Levels
i perisaltic C] ?tuut)matlc
pmp e L/S 5/12/20 1 kg'!
<
e ~ Time 2/15/24 h
T H =) pH 7/10/12
< o Ot < Ultrasonic 0/10/40 min
;:5' Temperature 20 /40 /60 °C
Wash-bottle Titration cell Titrant C02 no / yes
with magnetic stirrer
and pH electrode
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— Example —
Mobilization of Sb [mg (kg BA) 1] from BA

logio Sb= —10.002
+0.022 x L/S
—0.075 x Time
+0.018 x pH
+ 0.007 x Temperature
+ 0.007 x Time x pH

Degree of explanation, R = 0.90

/ ) o %E% L
L1 Wyormeforsk @



