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Introduction

In Flanders:

ca. 1,2 million ton/year 

of residual domestic 

waste     

ca. 250 000 ton 

of bottom ash
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Incineration of residual domestic waste 

usually carried out in grate furnace
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Introduction

ÅBottom ash = main residue of incineration of residual 
domestic waste in grate furnace (80-90 w%)

Å2 options for bottom ash treatment: recycling / landfilling

For recycling:

civil technical & environmenal hygienic standards 
(VLAREA)

recycling without treatment not possible

ÅIn Flanders 2 bottom ash treatment installations are 
operational  (wet/dry). Wet treatment gives better results
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Introduction
wet treatment of bottom ash
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Introduction
wet treatment of bottom ash

wet: ferrous/ non-ferrous/ several ash fractions: granulates 
6-50mm, granulates 2-6mm, sand (0.1-2 mm), sludge

Åferrous, non-ferrous metals recycled

Ågranulates recycled in construction applications 
(building materials, road construction, 
embankment)

Åsand fraction cannot be recycled because of high 
Cu leaching ( > VLAREA standard 0,5 mg/kg)
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Problem of Cu leaching                      

from sand fraction

ÅFor sand fraction Cu leaching remains too high even 

after 3 months of weathering

ÅOver last 6 years we studied several methods to reduce 

Cu leaching:

ï heating

ï repeated washing with water

ï extraction with ammoniumcitrate solution

ï particle-size separation

ï natural ageing 

ïaccelerated carbonation
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Treatment of  sand fraction: overview

Á Methods allowing to comply with VLAREA standard for Cu:

Á Methods not allowing to comply with VLAREA standard for Cu:
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Complex formation of  Cu with organic 

compounds 

ÅGenerally accepted that high Cu leaching is related to 

complex formation with organic compounds

ÅPresent presentation:

ïcharacterisation of organic fraction from sand fraction

ïinfuence of heating and repeated washing with water on leaching 

of Cu and organic material

ïparameters optimised in view of large scale application
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Complex formation of  Cu with organic

compounds fractionation organic fractions

ÅIHSS procedures applied to leachate to allow fractionation 

of organic fraction in:

- hydrofilic fraction (Hy)

- humic substances: fulvic acid (FA) & humic acid (HA)

ÅOwn column set-up      ï FAST set-up (ECN)
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Characterisation of bottom ash              

(sand fraction)

ÅAfter drying, Cu concentration = 3840 mg/kg DM

ÅCu leaching EN12457-2 test (L/S=10): 12.4 mg/kg DM

ÅLeachate fractionated

pH, DOC (mg C/l), and leachable fractions (mg C/l, 

also in % of DOC between brackets) of FA, HA, Hy and rest 

fraction in leachates of fresh MSWI sand fraction

pH DOC FA (%) HA (%) Hy (%) Rest (%)

12.5 41.5 3.8 (9.3) 0.4 (1.1) 23.9 (57.7) 13.2 (32.0)
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Effect of heating on 

Cu and DOC leaching
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Effect of heating 

on Cu and DOC leaching

DOC, pH and FA, HA, Hy and rest fraction (mgC/l,  % of DOC between brackets) in 

leachate  of fresh, dried and heated  MSWI bottom ash sand fraction.

Á pH change not responsible for lower Cu leaching

Á Decrease of FA, but mainly of Hy (to 30%) and rest fraction (to 30%)

Á Decrease of Cu leaching attributed to decrease of Hy in leachate to 30%

Á In agreement with our earlier work showing that DOC is responsible for high Cu 

leaching: ca. 50% Hy, 29% FA, 3% HA 

Á Probably not all Hy destroyed to same extent by heating

Fraction 20°C 50°C 100°C 400°C 

DOC 41.5 30.4 26.0 15.0 

pH 12.5 12.2 12.0 11.1 

FA (%) 3.8   (9.3)  3.9   (13.0)  3.6  (14.0)  2.9  (19.5) 

HA (%) 0.4   (1.1) 0.1   (0.4) 0.0   (0.1) 0.3  (1.7) 

Hy (%)  23.9   (57.7)  20.2   (66.4)  15.6   (59.7)  7.3  (49.1) 

rest fraction (%)  13.2   (32.0)  6.2   (20.3)  6.9   (26.3)  4.5  (29.8) 
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Effect of heating 

on Cu and DOC leaching

ÅEven after shorter heating time (25 min instead of 2h) Cu 

leaching is below limit

ÅIndustrial application seems realistic
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Effect of repeated washing 

on Cu leaching and DOC

Repeated leaching (L/S=10, 24h) with distilled water and with salt solution 

with same concentration as original leachate (minimise changes in matrix 

composition). Cu leaching in mg/kg
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Both experiments give decrease of Cu leaching to below 0.5 mg/kg

4 renewals of leaching solution sufficient to reach limit
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Effect of repeated washing 

on Cu leaching and DOC
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Evolution of DOC concentration (mgC/l)

during repeated leaching:

Parallelism between Cu leaching and DOC concentration

Fractionation of DOC in first leachate 

From 3rd renewal DOC~ 5mg C/l, no accurate fractionation

Expected that Hy fraction (which contributes most to Cu leaching) decreases 

most rapidly: lower Cu leaching attributed to lower Hy concentration 

pH DOC FA (%) HA (%) Hy (%) Rest (%)

12.5 41.5 3.8 (9.3) 0.4 (1.1) 23.9 (57.7) 13.2 (32.0)
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Effect of repeated washing 

on Cu leaching and DOC

ÅAdditional experiments in view of full scale treatment by 

washing 

ÅAfter 5 min 80% of maximal Cu leaching and 65% of 

maximal DOC leaching were obtained

ÅAt L/S=2 instead of 10, 90% of maximal Cu leaching and 

75% of maximal DOC leaching can be achieved

ÅIn practice shorter extraction time and less water needed  

than in original experiments (24 h)
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Conclusions

ÅTwo techniques to reduce Cu leaching from sand fraction of 
MSWI bottom ash to below 0.5 mg/kg Vlarea limit

ÅDecrease in Cu leaching accompanied by decrease in DOC 
in leachate

ÅFor heating FA, HA, Hy decreased, but Hy decreased most. 

ÅOur earlier work showed that Hy fraction and to lesser extent 
FA are responsible for high Cu leaching

ÅDecrease of Cu leaching mainly attributed to decrease in Hy 
leaching after heating

ÅFor repeated leaching similar scenario is very probable

ÅOptimisation experiments showed that techniques are 
suitable for large scale application


