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The Preparation of porous ceramic material from aluminum waste dross
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Abstract

The recycling possibility of aluminum waste dross(AWD) as a ceramic raw material of porous light-weight material was
examined. A aluminum waste dross was washed 4-7 consecutive times and roasted at 900°C for 1hour as pre-treatments. The
properties of the pre-treatment of aluminum waste dross was also investigated. It was confirmed by XRD result that the spinel
crystalline was grown in AWD, after roasting. After the roasted AWD was ground in aqueous state, the sodium hexaphos-
phate(SHP) as a dispersant which is used for stabilizing the concentrated slurry was added to the AWD slurry. The porous mate-
rial was prepared by slurry foaming method with surfactant at room temperature. The foamed slurry volumes were 2 and 3 times
of the original slurry volume. The properties of porous material with extended volume of 3 times was following: the porosity
was about 84%, bulk density was 0.59 g/cm®, the range of pore was from 50 um to 500 pm and mean pore size was about
200 pm. AWD porous material was sintered at 1150°C-1250°C. It was concluded that AWD was sintered well at 1200°C from
material surface observation by SEM.
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Fig. 1. Preparation process for porous ceramics.
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Table 1. Classification of aluminum waste dross sample
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Table 2. Chemical composition for aluminum waste dross.
% ALO, | SiO, MgO | Na,0 | CaO | Fe,0, | TiO, K,0 P,0; | MnO j
A 722 13 74 33 3.1 1.6 12 05 02 0.1
A-2¥ 64.7 9.8 6.9 2.6 2.7 1.6 14 0.4 0.2 0.1
A-3 70.1 109 72 5.0 2.8 20 1.6 0.5 0.2 0.1
A-4 62.1 9.5 6.8 4.0 2.5 1.9 1.5 04 0.2 0.1
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Fig. 3. Particle size distribution of aluminum waste dross.
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Table 3. BET and mean particle size of aluminum waste
dross with different washing and roasting.

Sample | Washing | Roasting BET Me;;e?::)ide
A-1 0 0 6.6 m’/g 20.6 um
A2 ) X 287mig | 247pm |
A3 X 0 4.6 m¥g 69.0 um
A-4 X X 21.3 m¥%g 159.3 um

(b) washing

%, L o3

(d) raw

Fig. 4. SEM of aluminum waste dross powders.
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Fig. 5. XRD patterns of aluminium waste dross.
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Fig. 6. Viscosity of aluminum waste dross at various SHP
amount.
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Fig. 7. Zeta-potential of aluminum waste dross.
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Fig. 9. Viscosity of aluminum waste dross at various PEI
amount.
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Table 4. Porosities and densities of aluminum waste dross

foams.
Expansion ratio 2 3
Bulk density(g/em®) |  0.85 059 |
Apparent density(g/cm®) 2.48 2.04
Open porosity(%) 65.6 70
Closed porosity(%) 12.6 13.9
Total porosity(%) 78.2 84.9

Fig. 10. The pore structure of waste dross porous materials
sintered at 1200°C.
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Fig. 11. Pore size distribution of AWD porous maerial.
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(a) 1150°C

(b) 1200°C

(c) 1250°C

Fig. 12. SEM of surface of aluminum waste dross porous materials.
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