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Incinerator Bottom Ash IBA

IBA is a form ofashproduced irMSW

General Properties of Raw IBA: L _ o .
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IBAC hazardous/non hazardous waste

A The European Waste Catalogue and Hazardous
Waste List (2002) classifies IBA as ron A '?’IEGlIJLA'_';!O’\! (EC) N0"1_272/2008-
hazardous (19 01 12) or hazardous (19 01 11) e Classification, Labeliing and

) — Packaging of substances and
dependent on whetherJt contaimsl a ng er mixtures (CLP Regulation)
Ssubstanceso.

A Council Decision 2003/33/EG
Acceptance Criteria for Landfill

A Regulatory criteria for classificatignTotal
andLeachable

A As a result of this nehazardous classification,
IBA can be disposed of at a nbazardous ‘
waste landfill or used for an alternative
beneficial use.

Comments: Based onthe criteria for
classification and test results,Singapore
IBA should be classified asion-hazardous
waste
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Total Threshold Limit for Hazardous Toxic Waste

Element| Danish Ministry US (California Singapore IBA test
of Environment | pepartment of Toxic Results
and Energy SubstanceControl), (ppm)
[mg/kg]
ppm
50,000 5000 3200
. Pb | 5,000 1000 300
1,000 500 40
1,000 100 <10
500 20 14
250,000 2500 800
1,000 2000 90
/ 100
/ 500

# Eco toxic evaluation for IBA: 0.1% (1000 ppaacording to the CLP regulations

Comments:Based on these the concentrations for classification, Singapore IE
should be classified as ndvazardous waste.
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Leaching Criteria in EU Landfill Directive

Compound Inert material Non-hazardous waste Dangerous waste

LS=2 LS=10 LS=0.1  LS=2 LS=10 LS=0.1 LS=2 LS=10 LS=0.1

Batch Batch  (perculat Batch test (perculation Batch test (perculatio

test test ion test) Batch test test) Batch test n test)

mg/kgds mg/kgds  mg/I mg/kgds  mg/kgds mg/I mg/kgds mg/kgds mg/I
0.1 0.5 0.06 0.4 2 0.3 6 25 3
| Ba [ 20 4 30 100 20 100 300 60
s o003 0.04 0.02 0.6 1 0.3 3 5 1.7
0.2 0.5 0.1 4 10 2.5 25 70 15
0.9 2 0.6 25 50 30 50 100 60
0.003  0.01  0.002 0.05 0.2 0.03 0.5 2 0.3
B o3 0.5 0.2 5 10 3.5 20 30 10
0.2 0.4 0.12 5 10 3 20 40 12
| Pb W 0.5 0.15 5 10 3 25 50 15
0.02 0.06 0.1 0.2 0.7 0.15 2 5 1
0.06 0.1 0.04 0.3 0.5 0.2 4 7 3
2 4 1.2 25 50 15 90 200 60
550 800 460 10000 15000 85000 17000 25000 15000
4 10 2.5 60 150 40 200 500 120
560 1000 1500 10000 20000 7000 25000 50000 17000
0.5 1 0.3 Phenolindex
240 500 160 380 800 250 480 1000 320

TDS 2500 4000 40000 60000 70000 100000
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Leaching Criteria in US/Canada for Hazardous waste

Element

Cd
Ag
As
Cr
Cu
Pb
Zn
Ni

Se
Mn
Ba
Fe

Singapore
Landfill limit

50
100
100

USA , Federal
hazardous waste
TCLP

o1 o1 01 -

100

Canada. BC Singapore
hazardous waste IBA 10 years data
TCLP TCLP, 98% confidence
0.5 0.48
5 0.17
2.5 0.003
5 0.38
100 3.56
5 3.55
500 77
3.7
1 0.009
12.3
100 21.3
40

Comments:Based on the USA/Canada leaching criteria for Hazardous waste, Singapor

IBA should be classified as ndrazardous waste, so it can be landfilled directly without ar
further treatment.

Different leaching tests and Landfill leaching Criteria are used in EU, so sombySscie
tests are conducting in Chemilink Lab using local IBA.
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Utilization of IBA

IBA Is a secondary raw material. Using IBA to
replace natural aggregaiesnore sustainable
and environmentallfriendly (avoidsthe use of
natural resources).

Main Applications of IBA in Civil Engineering
as granular subase irroadconstruction

asa foundatiormaterial in noise barriers

asa capping layer on landfidlites

as filler material for land reclamation

asan aggregate in asphalhd concrete (stilh
the earlystages)

To T To To I
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Utilization of IBA In European countries and USA

Primary Type of Utilization Utlllsatlon %
Construction Material

Ov4=lolglzLclolllo]lef Landfill construction O
Denmark Primarily used as granular stMase for car parking, 98
bicycle paths and paved andpaved roads,

embankments and filler material for land reclamation

Road construction, civil engineering 30

Civil works, Subpaving applications 86

Civil works, based material for landfill 20

Netherlands Road construction and embankments 75
Norway Landfill construction 52
Landfil 0
Spain Road construction /
Sweden Civil works and landfill construction /
UK Road construction, concrete aggregate 40
USA Road construction and landfill 10
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Pretreatment of IBA for reuse

The IBA must be treated and upgraded for the purpose of utilization

General Properties of raw IBA:

A Heterogeneous material
A Quality and composition varies in a wide range
A still chemically active
A High salt content
A Significant metal contents for recovery WP B, R A
A High heavy metals o e
A High residual organics ;
General quality criteria for IBA to be used for Bottom Ash Processing
constru Ct| on from[’;s(t)ttatz‘a)ra1 gesr?erator
A Environmental: O~ -~ ------mommm-omem oo
i Low content of TOC (Total Organic Carbon < 3%); [ T G
. |
i Low content of heavy metals (total and leachable); o pact et
I Low content of trace elements, easily soluble salts SR Separation > .
Scrap Bl of scrap iron — SCrap Wind sifter
d . " . . iron of scrap iron Higtnet iron s !
an potentla Yy toxic organic matter e L Conveyor type I
. . Non Separation Separation Non scale 1
A Eng|neer|ng: f::'g?;: ~—|of nrt;]ne{glrsrous of ng{; gelrsrous — :zgtglllss |
|
I Well-graded,; R
i Low content of the loss on ignition (< 5%); NG oo [ e
i Low content of fine particles; | Rl e ’imir"[ﬁ?dﬂiéi?&'age

Good compressive strength



