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The Physical-Chemical and Pozzolanic Characteristics for the
Recycling of Incinerated Pulp and Sewage Sludge Ashes

oY AT - LYo

Ju, So-Young * Yeon, Ik-Jun - Kim, Kwang-Yul

Abstract

In this study, the physical and chemical characteristics of incinerated pulp and sewage sludge ashes for recycling
and reuse were examined. Then we studied the application to the cement admixture by pozzolanic reaction.

The particle size of incinerated pulp and sewage sludge ashes was distributed around 10~100y, and the
contents of SiO; and ALO; were 458~51.0%, respectively. Compressive strengths of the solidified ashes were
relatively higher, when the content of substituted incineration ashes was 10% and the porosity was also lower
except for the case of sewage sludge ash. As results, it is shown that it may be possible to recycle incinerated
pulp sludge ashes as cement admixtures.
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1. Bituminous fly ash

Sample : 2. Sewage sludge ash

3. Pulp sludge ash

| Analysis (pH, ICP, TGA, SEM, XRD, PDA) |

‘ Screening : +180 mesh ‘

Adjust composition ratio and mortaring

(Cement, Sand, Water)

‘ Moulding ‘

‘ Curing(3,7,14,28 day) ‘

‘ Compressive strength test, water penetration test ‘

Fig. 1. Flowchart for experimental procedure.
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Table 1. pH of incineration ashes

Sample
oH DF HF SF FA
No. 1 12.48 11.57 7.57 13.43
No. 2 12.56 11.53 748 13.56
No. 3 12.59 11.60 7.66 13.63
No. 4 12.35 11.62 7.68 13.50
No. 5 12.62 11.53 7.52 13.38
Average 12.52 11.57 7.58 13.50
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Table 2. Chemical compositions of incineration ashes

sample
DF HF SF FA
component(wt%)

SiO; 3359 | 263 37.6 | 52.00
FexOs 134 | 143 758 | 4.29
MgO 1277 | 829 | 249 | 090
ALOs 17.38 | 1946 | 20.03 | 23.81
TiO, 1.15 0.78 0.82 -
CaO 27.00 | 24.07 | 546 3.22

KO 0.36 0.84 | 3.01 0.88
NaO 0.40 054 | 040 0.70

SO; - - - 0.16
Cr:0s - - 0.03 -
CuO - - 0.18 -

Pb - - 178 -
As - - 16 -

Fig. 201 Uehigich AXi&el 2149 DFsh HES)
B A dAEEE 020~4030u9t  0.30~317.80
uor, 279 BE 9Ae 50 I
DFS] % el Ak 1~10p Alolel Esfa
o5, HFel 7% tilAe g QA Dol wish 2 47



RIS UER ek LA A1) SPY A9
0.06~125.20p= 4

Weight (%)

Weight (%)

Weight (%)

Weight (%)

Fig. 2. Particle size distributions of incineration ashes
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Fig. 3. TGA curves of incineration ashes
a) DF b) HF ¢) SF d) FA
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Fig. 4. X-ray diffraction patterns of incineration ashes
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Fig. 5 SEM photographs of sludge incineration ash
(105 X )
a) DF b) HF c¢) SF d) FA.
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in terms of % substituted incineration ashes
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