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Preparation of Castable Refractories by Recycling of Aluminum Dross
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ABSTRACT

Recycling of aluminum dross is an important issue in the secondary aluminum industries. In this study, aluminum dross gen-
erated in the domestic secondary aluminum industry was processed to use it as raw material for producing alumina refractories.
Sample dross was classified according to its size. The dross smaller than 1 mm was leached with sodium hydroxide solution to
extract the remained aluminum from the dross into the solution, and then aluminum hydroxide precipitate was recovered from
the leach liquor. The waste residue in the leaching was washed, dried and roasted. Most remained metallic components in the
residue was changed into oxide through the processes. The roasted dross was made into alumina castable refractories by mixing
with aggregates and a binder. Bending strength of the tested castable specimen was over 25 kg/cm?® and compressive strength
over 80 kg/cm?, which satisfied the Korean Standard value respectively. From the results, it was suggested that this process could
be applicable to recycling of aluminum dross.
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Fig, 1. Process flow sheet for recycling of aluminum dross.
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of the sample dross

Chem. Comp. Ca Fe K Mg Mn Na Ti Zn

Average. w1% 1.70 1.28 0.99 3.28 0.16 1.93 0.34 0.39
Table 2. Particle size distribution of the sample dross

Sieve Mesh +20 20/40 40/50 50/70 70/100 100/200 200/325 -325

Average, Wt% 3.1 25.7 12.2 8.2 13.8 26.7 82 2.1
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Table 3. Chemical compositions of the aluminum dross residue, alumina cement, chamotte aggregate, and commercial castables

Chemical Composition(wt%)
Sample No.
Si0, Al,O4 Fe,04 CaO MgO Na,O KO TiO, Ig.loss
Roasted Dross 1.45 84.46 0.64 0.48 10.0 0.03 1.15 0.78 -
Kaoline Chamotte 52.19 41.21 2.65 1.39 1.15 0.60 0.55 0.25 -
Alumina Cement 4.61 54.24 0.56 35.94 1.59 0.17 0.41 1.91 0.55
Commercial CT140 39.75 46.14 2.14 9.64 0.94 0.35 0.44 0.60 -
Castable HACT160 23.64 59.20 1.95 12.63 0.50 0.22 0.34 1.52 -
Table 4. Size distributions of the aluminum dross residue, alumina cement, chamotte aggregate, and commercial castables
Sieve Mesh Particle Size Distribution (wt%)
Sample +6 6/10 10118 18/35 35/70 70/200 200
Roasted Dross — 104 17.2 24.6 47.8
Alumina Cement 100
Aluminum Dross — 10.4 17.2 24.6 478
Kaoline 4~2 mm 41.2 522 6.3
Chamotte 2~0.074 mm 53.9 24.8 13.7 6.0 1.6
-0.074 mm 24 97.6
Commercial CT-140 7.4 17.2 17.9 9.7 6.3 6.5 35.
Castable HACT-160 13.3 204 15.3 7.8 36 15 32.10
Table 5. Amount of the aluminum dross residue in the castable specimens.
Sample Alumina Cement, Kzoline Chamotte(wt%) Roasted Dross
No. wi% 4.0~2.0 mm 2.0~0.074 mm -0.074 mm wi%
CD-0 15.0 -
CD-5 10.0 5.0
CD-10 15.0 40.0 30.0 50 10.0
CD-15 - 15.0
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Table 6. Chemical composition of the prepared aluminum hydroxide samples.

Sample copositon Ne, % Si, % | Ca, ppm | Fe, ppm | Mg, ppm | Mn, ppm | Cu, ppm | Ni, ppm | K, ppm
Prepared 0.77 0.56 13 <1 <l <l <l 210
Commercial 0.09 0.052 7.9 <l <l <1 <l 26
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Table 7. Measured properties of the castable specimens
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Specimens
Properties
CD-0 CD-5 CD-10 CD-15 CT-140 HACT-160
Amount of Added Water(%) 13.0 142 154 16.7 145 117
Linear 110x10h 0 0.03 0.03 0.03 0.06 0
Shrinkage 1,000x3 h 0.06 0.06 0.12 0.12 .11 0.09
(%) 1,350x3 h 0.06 -0.06 0.16 0.19 0.16 0.09
Aooarent 110x10h 2.05 202 2.00 1.95 2.03 225
Dpeprf‘s‘."; 1,000%3h 197 193 192 1.88 194 2.18
1y 1,350x3 h 1.98 1.95 1.92 1.89 1.95 2.15
Pore 110x10h 182 19.7 214 239 19.7 147
Ratio 1,000 3 h 22 24.0 259 283 232 253
(%) 1350x3h 247 26.4 278 29.6 26.5 247
Bendin at Aging 632 54.0 418 34.0 65.5 86.6
Ste;en tﬁ 110x10h 50.3 37.5 30.4 250 57.0 749
(ke ri 2 1,000x3h 375 16.4 14.0 94 38.6 515
£/ 1,350x3 h 714 679 445 35.1 81.9 76.1
Combressive at Aging 563 426 348 278 458 775
‘;uinesth 110x 10 h 270 225 194 143 269 538
® g 2 1,000x3 h 213 149 127 87 237 377
glem 1,350%3 h 275 207 132 102 335 221
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Specimen No.

Fig. 4. Bending strength of the prepared castable specimens.
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Fig. 6. Shape of the rotary kiln where the castable sample
was pasted: inner wall(top) and outside view

(bottom).
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