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Sludge Generation & Incineration
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Increasing population & ——’ >olid (ASH)
Increasing amount of Incineration: gained «Nothing
sludge attention as a vanishes,
common disposal everything
method transforms»

Volume of the sludge decreases, ashes are generated.
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Incineration Plant & Sludge Ashes

Fluidized bed
incinerator of Bursa

Capacity :
400 tons
sludge/day

15-20 tons fly
ash/day
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Objective of the Study

To develop a recovery strategy for the
sewage sludge incinerator ashes

by using
GEOF™""" & """ “"TION
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Geopolymers
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Alumino-silicate
source

* Ground granulated blast
furnace slag

* Silica fume

* Coal combustion fly ash

Geopolymers

Alkali
paste
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Alkalis and alkaline cine o .
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KOH, sodium/potassium fly @° \ymer
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amical composition of the materials

SiO, contents are

comparable (sludge ash Sludge ash had
less CaO than

Cement Highest CaO with
- marble sludge
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Heavy metal leaching from the sludge
as

 mg/L
<0.003
0.053
<0.012
0.030
| Cadmium (Cd) B Nik]
Total 1.629

Chromium (Cr)

Copper (Cu) <0.003

(Fe)
(Mn)

| Nickel (Ni)  [EEEO(([I}
| Lead (Pb) |

Lead (Pb) <0.012
| Antimony (Sb) | 0.018
Tin (Sn) <0.009

| Zinc (Zn) | 0.052
Selenium (Se) 0.026
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_ontent of the samples prepared ]
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Results & Discussion Combined influence

of the parameters
was significant.

Fly ash + Sludge ash
+ Marble sludge

Normal Plot of the Standardized Effects
(response is UCS, a = 0.05)
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Main Effects arb.

Activator
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Unconfined Compressive Strength, MPa

Geopolymer UCS >

mS/S Samples ®@ Geopolymer Samples

S/S UCS
60 - _—
Wi Sludge ash still can yield
o 46.70 MPa UCS: CEM+FA+SA
6o | 41.05 MPa UCS:
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Unconfined Compressive Strength, Mpa

without cement

M Geopolymers with cement

M Geopolymers without cement
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—onclusions

® Combined influence of sludge ash, fly ash,
and marble sludge was positive although
the influence of sludge ash alone was

negative.
® UCS of SA+FA+MS = 40.56 MPa

Heavy metals leaching confirmed
® that sludge ash does not possess
any toxicity leeaching.

(@ Sludge incinerator fly ashes
have the potential to be used
as a supplementary
cementitious material in
geopolymerization.
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