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ABSTRACT

Recycling of aluminum dross is a significant issue in domestic aluminum industry. In this study, formed ceramic materials
were prepared using aluminum dross mixed with feldspar powders to investigate its application as industrial materials and uti-
lization of aluminum dross. In the prepared sample, feldspar was melted at the sintered temperature, and its phase was trans-
formed into amorphous, and spinel (MgAl,O,) phase in the dross was remained clearly. Density of the test specimen increased
from 0.91 to 0.65 gr/cm’ and water absorbance decreased from 2.5 to 1.7% with increasing of sintered time at the sintered tem-
perature 1220°C with composition of feldspar 55 wt%, dross 40wt% and bentonite 5 wt%. At the same experimental conditions,
bending strength of the test specimen was 10.8 MPa, and heat conductivity was 0.34 W/m-K with sintered time 30 minutes.
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Fig. 1. Preparation process of formed ceramic materials by
recycling of aluminium Dross.
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Table 1. Chemical composition of aluminum dross and feldspar

A EH

(owt %—‘;: SiO, ALO; Fe,0; CaO MgO Na,O K,0 TiO, MnO Ig-loss
4 A 73.2 15.5 0.06 0.35 0.01 6.90 335 - - 0.61
22X 1.45 84.46 0.64 0.48 10.0 1.15 0.03 0.78 0.02 -
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Table 2. Density of formed sample according to variations
of composition, temterature and time
£ 4 W% x| A | A=
=22 | A4 |Bentonite]| O (min) | (g/em’)
20 80 - 1240 60 1.100
60 - 1250 180 0.619
- 40 50 10 1240 180 0.596
% Mixed powder 40 20 1240 60 | 0584
c \d 50 - 1240 180 0.561
- 1 50
W&WMW 40 10 1240 | 180 | 0619
@ Spinel(MgAl,0,) 40 5 1240 60 0.595
Formed ceramic 40 5 1250 30 | 0571
M J ol . 40 5 1240 | 30 | 0691
o 40 5 1230 30 | 0870
10 20 30 40 = 0 40 5 1220 30 0.936
26/degree 40 5 1210 30 1.054
Fig. 2. XRD patterns of mixed powder and sintered formed
material
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Photo 1. Variation of microstructure of the product according to the temperature of (a)1210°C, (b)1220°C, (c)1230°C,
(d)1240°C and (e)1250°C
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Table 3. Density and water absorbance of formed sample
according to the sintering time at 1220°C

= 23w eE | A7 | 2R |F5E

T 22| A4 |Bentonite \® (min) | (g/em)| (%)
30 0.910 25

60 0.784 1.7

55 40 5 1220 90 0.729 2.3
120 0.693 19

180 0.653 1.7
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Fig. 3. Effects of the sintering time on bending strength and
heat conductivity of formed samples.
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Photo 2. Variation of microstructure of formed samples according to the time at 1220, (a) 30 min, (b) 60 min, (c) 90 min, (d)

120 min and (¢) 180 min
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