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Abstract Ecological lightweight aggregates were made in order to recycle the dredged soils from the seaside construction
area and the bottom ashes from the power plant. Various physical and chemical analysis were performed on them to
identify their possibility for applying lightweight concrete fields. Lightweight aggregates were made of bottom ashes and
dredged soils from Yongheung Island which is located 20km west away from Seoul, and all the raw materials were milled
before mixing. The physical and chemical properties such as density, absorption rate, stability, alkali latency reaction, heavy
metal leaching of the lightweight aggregates were tested and analysed by following the KS standard procedures. From the
size analysis, the coarse aggregates showed a suitable fit on standard particle ranges; however, the fine aggregates showed
a large deviation from the standard. The absorption rates were increased with decreasing weight of the aggregates. All the
aggregates were turned out to be safe by the stability and heavy metal leaching test; however, some of the aggregates were
confirmed on the border of harmless and possibly harmful region through the alkali latency reactivity test.
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Table 1
Chemical compositions of bottom ashes (wt%)

LOI S0, ALO, Fe,O; CaO MgO Na0 K, 0 TiO, 7O, PO, Cr0, MnO C
B/A 407 4554 1859 807 217 078 018 051 1.33 0.33 024  0.01 0.05 18.05
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Table 2
Particle size distribution of coal bottom ashes (wet sieving)

Particle size  Distribution rate (%)  Ignition loss (%)

1 90 ym under 9.3 16.176
2 90~180 um 83 16.234
3 180~425 um  10.5 12.553
4 425~850 um  10.0 12.291
5 850 um~1 mm 2.0 12.406
6 1~2 mm 14.3 14.333
7  2~335mm 13.8 18.750
8 335 mmover 24.3 37.554
9 Loss 7.5
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Fig. 1. X-ray diffraction(XRD) patterns of coal bottom ashes.
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Fig. 2. TG/DTA analysis of coal bottom ashes.
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Table 3

Compositions of the light weight aggregates
Class  Compositions (wt%) remarks

B/A R-clay*  Dust**

1 10 90 B/A milling
2 45 45 10 B/A not milling
3 30 60 10 B/A not milling
Class B/A  Reclay D-clay***  remarks
I 70 15 15 coarse aggregate
1T 60 20 20 coarse aggregate
1T 70 30 coarse aggregate
v 70 30 coarse aggregate
\% 60 40 coarse aggregate
VI 50 50 coarse aggregate
VII 40 60 coarse aggregate
VIII 50 50 coarse aggregate
i 70 30 fine aggregate
il 60 40 fine aggregate
il 60 40 fine aggregate

*R-clay : Red clay
**Dust : Stone dust
***D-clay : Dredged clay

Table 4
Granularity data of light weight aggregates

Class  Granularity (%) (passing weight percent)

25 mm 20 mm 10 mm 5 mm 2.5 mm
1 100 100 35 2 -
2 100 95 54 8 -
3 100 100 78 17 -
1 100 100 92 16 1
1I 100 100 99 38 2
1 100 100 100 36 2
v 100 100 55 12 1
\' 100 100 39 4 1
VI 100 99 22 2 1
VII 100 100 37 3 1
VIII 100 100 92 56 15
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Fig. 3. Fineness modulus of light weight aggregates.
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Fig. 4. Surface dry densities of light weight aggregates.
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Fig. 5. Absorption rates of light weight aggregates.
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Fig. 6. Stabilities of light weight aggregates.
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Fig. 7. Alkali potential reaction of light weight aggregates.
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