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Recovery of Pure Alumina Powder from the Wasted Aluminum
Etching Solution by Precipitation Method
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Abstract
A tecovery process of pure alumina powder from the wasted aluminum etching solution of electrotytic condenser
works was studied. The possibility of this process was considered in the basis of thermodynamic data and physico-

chemical properties for the recovered materials were tested.

In order to obtain pure abumina, Fe3+and Cu2*in the solution as impurities were solvent-extracted, respectively,
and then, Al>* was precipitated by changing the pH of the solution. As the results, more than 99.9% of AP~ in the
solution was recovered by the precipitation method. The weight of the precipitate was reduced to about 65 wt.% of
the original one by calcination and the sizes of the recovered powders were in order of 3-5u4n. The precipitates
were transformed to @-AlQ, at the calcination temperature about 12007C.
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Table 1. Contents of various ions in the wasted
etching solution.
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Conc. (mol/l} | 1.5{3.5%106]3.5x108) 0.2 614! 3.6
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Table 2. Composition of Al foil for condenser.
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Conc.(ppm) |balance; 331 8 | 6 | 1 | 1| L)
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Table 3. Exmraction ratio of metal fons by various solvent,

£, AFA 9 al=d mE FHES PEH
2 #asr el Fd7 (20 1207 ~60" B S el
X-4 FEede s 58 JAed JE2
Er sEAZ, A7, BFdad 4 AERE F
Fad A" gl 11 el wel &
ok WATIE ol &8t 244 AN Fd &4
s, zElm, dEzUe wet Ao 4 A8
axtzzl @ HHE dolir] Hu FARAPDA

Wasted Acid

iSolvent Extraction ‘ Fed , Cu?

I
Aqueous Phase

\
NaOH,NH,OH |

Precipitation

Al(OH) 4

; .
Calcination |

21,0,

i

Fig.l Flowsheet for the recovery of pure alumina
from the wasted ajuminum etching solution.
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‘( \\\ Element | Fedt Al Cu? C AL
| "
\ Y Diluent ‘ kerosine kerosine |
; | —— kerosine | kerosine benzene kerosine | kerosine benze;le
Ratio of O/A ‘ }
1:1 | 96 % 94 % 0 % 98 % 95 % 0 %
i _
1:5 j 93 91 0 | 90 : 92 0
1: 10 91 88 o | 86 90 | 0
| 1:20 87 81 0 i 85 90 0
‘ 1:30 i 84 73 0 77 84 | 0
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11490 79 i 56 0 ‘ 66 76 0
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Fig. 2 Extraction ratio of metat ions from the wasted
etching solution at 25T by various extrac-
tants and diluents.
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-Fig. 3 Effect of solution pH on the extraction ratio
of metal ions by TBP and Kelex100.
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Fig. 4 Effect of solution pH on the precipitation
weight from the etching solution of 10ml.
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Fig. 5 Effect of solution temperature on the precipi-
tation weight from the etching solution of 10m.
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Fig. 6 DAT and TGA curves for the precipitate
obiained by the addition of NH,OH and NaOH
to the etching solution.
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Fig. 7 X-ray diffraction patterns of the calained precipi-
tate obtained by the addition of NH,OH.
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Fig. 8 X-ray diffraction patterns of the calained precipi-
tate obtained by the addition of NaOH.
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Table 4. Phase transformation processes of the precipitate during calcination.
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Fig. 9 The effect of drying conditions on the particle
sized distribution of the precipitate (OD: oven
dried, FD: freeze dried, SD: spray dried).
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{a} Oven dried

(b} Freeze dired

(¢} Spray dried

Photo. 1. Microstructures of the produets.
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