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Test Run of the Pilot Plant for Recycling of the Waste Aluminum Dross’
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Abstract

Waste aluminum dross is a major waste in the aluminum scrap smelters and its major components are alumina and metallic
aluminum. In this study, waste aluminum dross was leached with sodium hydroxide solution to extract the remained aluminum
into the solution, and aluminum hydroxide was recovered from the leached solution. The dross residue generated at the leaching
step was recycled into alumina base ceramic materials through a series of treatments such as washing, drying and roasting. Also,
a pilot plant was constructed and tested to demonstrate the developed technology. Four tons of waste aluminum dross could be
processed per day. From the test run of the pilot plant, it was confirmed that the developed technology could be applied to com-
mercialization.
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Fig. 1. Schematic diagram of the process for recycling of

glate 50029 FAEEFES 70089 gFvL waste aluminum dross.

Table 1. Main equipments of unit processes at the pilot plant.

Al(OH); Line Ceramic Line

No.{ Unit Process Equipment Capacity [Qty.|No.| Unit Process Equipment Capacity Qty.
1 | Leaching(LH) Charging Equip. | 1 ton 1|1 Crushing Ball Mill 1.2 ton/hr 1
2 | FT-LH/PPT Filter Press 5 ton/hr 212 Screening Sieve sets 0.5 ton/hr 1
3 | FTI-LH Micro Filter 3 ton/hr 113 Charging Crain Balance max. 3 ton 1
4 | Residue WS Washing Tank 5 ton 1] 4 Filtration Filter Press 6 ton/hr 1
S| LH Leaching Tank 15,000 L 205 " Compressor 50 Hp 1
6 | Holding Leachate Tank 5,000 L 1|6 Washing Water Tank 15,000 L 1
7| PPT Ppt Tank 20,000 L 317 " Water Tank 6,000 L 1
8 | Holding Tank 20,000 L 1|8 Transfering Conveyor W 800mm 1
9 | AI(OH); WS Washing Tank 10,000 L 119 " Inclined Conv. W 800mm 1
10| LH NaOH Tank 15,000 L 1|10 Drying Rotary Drier 300 kghr 1
11 | LH Measuring Tank 7,000 L 1|11 Scrubbing | Rotary Impactor 300 kg/hr 1
12 | WS-LH Water Tank 15,000 L 1|12 Roasting Rotary Kiln 300 kg/r 1
13 | Transfering Pump & Piping | Slurry 4

14 | AI(OH); Hold Container 3,000 L 3

15 | Gas Purifying Scrubber 100 M? 1
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Photo 1. Leaching tanks.

Photo 2. Conveyer set for the leached residue.
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Photo 4. Rotary kiln.
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Table 2. Chemical composition
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Chem. Comp. Si Ca Fe K Mg Mn Na Zn Al
Average 5.99 1.86 0.54 0.47 3.85 0.15 0.80 0.82 res.
Table 3. Recovery of AI(OH); in the test run.

LH Test Amount of Amount of 10% PT Test Amount of Recovery. %
NO. Dross kg NaOH, / NO. AI(OH),, kg s 7
1 368 2,172 1 232 62.4
2 344 2,060 2 207 59.5
3 350 2,065 3 228 64.4
4 306 1,800 4 216 69.8
5 360 2,100
5 444 61.0
6 360 2,100
7 360 2,100
6 468 64.3
8 360 2,100
9 360 2,100
10 360 2,100 7 690 63.2
11 360 2,100
Sum 3,888 22,797 (Average) 2,485 (63.2)
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Table 4. Properties of Al(OH); in the test run.
Chem. Composition, % Particl Size, um Whiteness
Ca0 Fe,03 Si0, Na,0 K,O MgO Moisture | Xjo.90 Average | (Average)
0.016 0.022 0.01 2.95 0.09 0.0028 0.5 2.04-28.02 11.22 94.7
Table 5. Chemical composition of the roasted residue, (wt%).
SiO, Al,O, Fe,04 Ca0 MgO K,O Na,O TiO, MnO P,O5 Ig. loss
12.53 65.37 2.80 2.96 7.80 0.29 338 0.72 0.04 0.13 balance
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