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Effect of EAF dust on the formation of ultra lightweight aggregates by
using bottom ash and dredged soil from coal power plant
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Abstract EAF dust from steel industry used as primary materials for the production of lightweight aggregates. Fe
compounds in EAF dust plays an important role in the bloating reaction. This study was conducted to evaluate the
feasibility of using bottom ash and dredged soil from coal power plant and EAF dust. The effect of different raw material
compositions and sintering temperatures on the lightweight aggregate properties were evaluated. The characteristic of
thermal bloating of bottom ash and dredged soil were mainly influenced by ferrous materials. The specific gravity of
aggregate was decreased with the addition of EAF dust and kerosene was reduced sintering temperature on the bloating
formation. Lightweight aggregate containing 10 % EAF dust having apparent density under 1.0 g/cm’ were produced at
1150~1200°C.
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Table 1
The elemental compositions, expressed in oxide forms of the raw
materials

Bottom ash Dredged soil EAF dust

Sio, 45.5 70.0 4.1
AlO; 18.6 14.2 1.2
Fe,0;, 8.1 3.8 49.0
CaO 22 0.8 2.0
MgO 0.8 0.2 23
Na,0 0.2 2.5 0.2
K,0 0.5 2.7 22
TiO, 1.3 0.8 0
P,0O 0.2 0.1 0.10
MnO 0.1 0 23
ZnO 0 0 25.6
Cr,0;4 0 0 0.1
C 18.1 0 0
Ig. loss 0 4.0 10.8

Table 2
Major chemical compositions of ALA specimens with various
bottom ash and dredged soil contents

Al A2 A3 A4
Sio, 65.12 60.22 55.33 50.43
Al O, 15.11 15.98 16.85 17.72
Fe,O; 4.64 5.50 6.35 7.21

Table 3
The Fe,O, compositions of ALA specimens with various EAF
dust contents which substitute dredged soil

A1(20%) A2(40%) A3(60%) A4 (80 %)

0 4.64 5.50 6.35 7.21
10 wt% 9.16 10.02 10.88 11.74
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Fig. 1. Specific gravity of Artificial Lightweight Aggregate
(ALA) containing EAF dust 0 wt%.
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Fig. 2. Specific gravity of Artificial Lightweight Aggregate
(ALA) containing EAF dust 10 wt%.
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Fig. 3. Water absorption of Artificial Lightweight Aggregate
(ALA) containing EAF dust 0 wt%.
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Fig. 4. Water absorption of Artificial Lightweight Aggregate
(ALA) containing EAF dust 10 wt%.
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Fig. 5. The cross sectional morphologies of ALA prepared from EAF dust 0 % at different sintering temperature.
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Fig. 6. The cross sectional morphologies of ALA prepared from EAF dust 10 % at different sintering temperature.
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Fig. 7. Specific gravity of Artificial Lightweight Aggregate
(ALA) containing EAF dust 0 wt% and kerosene.

EOE‘ [e1Xe)

o} vlaste] B A7¥eIA] %2 Fig. 59 Alx
Al A% 1050 COMTH cracke] WAt 1200°Co]
M 7|F3AETE IE cracke] A7 & EFo] &
ZAEQch. 29k= 2 Fig. 99 5842 #A7is A9
W25 cracke 2138 FAEA] 3L shell ol oF
7re] 71go] gAE IS £ 4 vk Fig. 102 EAF
dust 10 % 3Hrgk =419 "éoﬂ 515 1 wt% H7kek
ZAe] UF Aot} Fig. 63 Fig. 105 vlws] 2

so= 247]-6‘]- ZA9] A 1100°CollA e 713

o © FSlapl et ae 150C o5 24
Tt ZolALE Ar|Ee] JAEHE AEE H=E)
91‘:} ol HlFH F&old aEe A dAEkL 3l
t}. Fig. 112 EAF dust 10 % F7Fs ZAd 54371
55 F
—m—Al
50 - —s—A2
45 L A3
—_ —v—A4
S a0l
g
= 350
£
_‘E 30y
; 25 - \v
z 20 R A
15 @
L ] |
b o , . :
1050 1100 1150 1200
Temperature(T)

Fig. 8. Water absorption of Artificial Lightweight Aggregate
(ALA) containing EAF dust 0 wt% and kerosene.
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Fig. 10. The cross sectional morphologies of ALA prepared from EAF dust 10 % and koresene at different sintering temperature.
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Fig. 11. SEM micrographs of ALA prepared from EAF dust 10 % (A1) at different sintering temperature.
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