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Table 1 Phase composition of aluminum ash ( mass percent) %
ST Al, 04 Na, 0 Si0, cl F N Ca0 HiAll
FRIK 62.3 7.7 7.3 2.8 7.5 4.1 1.1 7.2
MERAR 61.8 10.9 5.2 0.9 4.4 0.8 3.1 12.9
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Fig.2 Experimental process diagram
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Table 2 Thermodynamic calculation results

WA EE/C AH/K) mol ™' AS/J-K™' AG/kJ-mol !
400 136. 830 146. 821 37.997
500 130. 941 138.714 23.694
600 128. 190 135. 380 9.982
700 124. 455 131. 340 -3.358

#x(3) 800 119. 726 126.723 -16.265
900 84. 734 95. 745 -27.588
1000 79. 866 91.761 -36.958
1100 75.293 88.302 ~45.958
1200 71.011 85.291 -54.634
400 160. 184 140. 594 65. 543
500 154.273 132. 459 51. 863
600 151. 441 129. 026 38.782
700 147. 564 124. 833 26. 083

(4) 800 142. 636 120. 021 13.835
900 107. 389 88.816 3.194
1000 102. 215 84.582 -5.470
1100 97.287 80. 855 -13.738
1200 92. 607 77.564 -21.656
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Fig.3 The Gibbs free energy of each reaction

at different temperature
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dross calcination under different Na, CO, dosages
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Study on recovery of aluminum from desalted aluminum ash by

alkaline roasting technology
CHEN Yazhuo, LIU Yanjun, SHI Zhiqiang, WAN Ruiqi, WU Dan, YANG Ziliang
(1. Chinese Academy of Environmental Sciences, Beijing 100012, China;
2. China University of Mining and Technology ( Beijing) , Beijing 100083, China;
3. Yunnan Wenshan Aluminum Co. , Ltd. , Wenshan 663000, China)

Abstract; The desalted aluminum ash produced by the wet aluminum process is used as experimental raw
materials. Alkaline roasting technology is used to treat the desalted aluminum ash to produce raw materials for
electrolytic aluminum, improving the recycling value of the desalted aluminum ash, and realising the recycling of
aluminum in the aluminum industry. Firstly, the theoretical feasibility of roasting treatment technology was analyzed
from the perspective of thermodynamics, and the change of Gibbs free energy of a-Al,0,, MgAl,O, and Na,CO,
reactions under different temperature conditions was investigated to determine whether chemical reactions occurred
and the conditions of occurrence. The theoretical analysis results were verified experimentally by X-ray powder
diffraction technology. On this basis, the effects of Na,CO, dosage, roasting temperature and roasting time on
aluminum recovery were studied. The results show that a-Al,0,, MgAl,O, and Na,CO, in desalted aluminum ash
can react with Na,CO; to produce sodium aluminate above 1 000 ®C. Under the experimental conditions of roasting
temperature at 1 000 °C, mass ratio of Al: Na,CO, at 1:2 and roasting time at 3. 5 h, the highest recovery rate of
aluminum can reach 97. 08% . It is feasible to recover aluminum from desalted aluminum ash by alkaline roasting,
which is an effective way to recycle aluminum ash.

Key words: Aluminium smelting; desalted aluminum ash; aluminum recovery; «-Al,O,; alkaline roasting;

hazardous waste recycling



