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Abstract The purpose of this study was to figure out the impacts of iron oxide types and dosages to bloating when
producing artificial lightweight aggregates by utilization of recycled resources such as bottom-ash, reject-ash and dredged-
soil. In order to figure out chemical characteristics of raw materids, XRD and XRF analyses were performed. 50 wt% of
dredged-soil, 15wt% of bottom-ash and 35wt.% of reject-ash were mixed, then the amount of iron oxide was varied a 5
to 30wt% with intervals of 5wt% with Fe,O, and Fe,O, respectively. As molded aggregates were sintered by rapid
sintering in intervals of 40°C from 1060°C to 1180°C, specific gravity and water absorption were measured. As a result,
the artificial lightweight aggregate with iron oxide of 10~15vol% showed the lowest specific gravity, and it was identified
that the more iron oxide vol% increases, the more specific gravity increases because of liquid phase sintering.
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Table 1
Chemica composition of bottom-ash, reject-ash and dredged soil
B/A R/A D/S

SO, 62.03 66.12 71.00
AlL,O, 25.40 21.05 14.24
Fe,O, 414 3.28 3.78
Ca0 1.00 124 0.78
MgO 0.%4 0.56 0.18
Na,O 0.08 0.32 2.49
K,0 3.23 057 2.67
TiO, 0.84 112 0.79
PO, 0.12 043 0.03
MnO 0.03 0.00 0.00
C 174 531 0.00
SO, 043 0.00 0.00
Cr,0O, 0.02 0.00 0.00
ZrO, 0.00 0.00 0.00
Ig. loss 0.00 1.04 4,04
Total 100 100 100

Table 2

Batch & sintering temperature for artificial lightweight aggregates
RIA B/A D/S

Sintering temp. (°C)

30 70 0 1100, 1140,

23 54 23 1180, 1220, 1260
20 47 33 for each batch
18 1 1

15 35 50
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27191 15Wit%: 35Wt% : 50 wt%s. A5tk d71A
o] Zjolol] W JAFATFEAC] YEELS AF] ¢
3 Fe,0y(Kanto Chemica Co., Inc, 95.0%, Japan)<}
Fe;0,(Kanto Chemica Co., Inc, 95.0%, Japan) 37|
2 A3t Fe0, Fe020 AfoldS ERlshr] sl
Z4zte] 24 Akeils ol wigre SelM AAske

Batch & sintering temperature for artificia lightweight aggregates added with Fe,O, or Fe,0O,

Raw materials (Wt%)

Added materias (g/raw materials 100 g)

Total wt% of Fe,0,/Fe,0, Sintering temp. (°C)

BA RA DS FeOJFe0,

15 35 50 14
71
134
204
285
37.6

1060, 1100, 1140, 1180
5 for each batch
10
15
20
25 (Fe,O, only)
30 (Fe,O, only)
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Fig. 2. Specific gravity () and water absorption (b) of atificia
aggregate with D/S contents.
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