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Research Progress of Resource Utilization for Secondary Aluminum Slag

LI Zekun, LI Fengting~
(College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract Aluminum slag, a kind of hazardous waste, has drawn considerable public attention in recent years. Through introducing
the principles and approaches of various aluminum slag resources utilization at home and abroad, and combining with the actual project
operation at home, the merits and drawbacks of various aluminum slag treatment technologies is evaluated in this paper. The analysis
results show that hyrometallurgical processes perform noticeably well in low energy consumption and have mature technology, but they
need to solve the resource utilization of by-product ammonia and hydrogen, as well as the problem of heavy metals. Through the rapid
development in past few years, pyrometallurgical processes achieve many breakthroughs, realizing high efficiency and stability
technology with convenient operation, but must solve the problem of low aluminum dissolution rate, difficult to filter the liquid after
acid dissolution and high chromaticity. No matter whether they are hyrometallurgical or pyrometallurgical processes, aluminum slag is a
valuable resource. At present, development direction is gradually shifting from subsidy disposal to post-purchase resource utilization at
home. Developing aluminum slag processing technology can not only solve the environmental problems caused by aluminum slag, but
also produce considerable economic benefits.
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Tab. 1 Elemental Mass Fraction of Several Kinds of Secondary Aluminum Slag

' Al 0 Si cl N C Mg
1# 32.26% 15. 60% 1.19% 16. 78% 3.26% 4.50% 4.10%
21 34.59% 13.70% 0.87% 15.22% 3.67% 6. 00% 5.92%
3# 51.37% 10.31% 5.02% 6.05% 5.32% 1.17% 9.92%

Y5 Na K F Fe Ca Mn Cu
1# 8.25% 2.93% 0.47% 0.36% 0.36% 0.11% 0.11%
21 6.76% 3.30% 0.50% 0.24% 0. 18% 0.13% 0. 08%
3# / 2.75% / 0. 48% 0.59% 0.07% 0.41%
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Fig. 1 Process of Alkali Leaching
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Tab.2 Process Parameters of Alkali Leaching Experiments Conducted in Some Papers

' A A5 VR B/ B A4 2 st /h R/ C 2Hh#E E = BTN
1 NaOH 70% 0.5 100 AL, 0, 93% [13]
2 NaOH 248 ¢/L 3.0 250 AL, 0, 98. 6% [14]
3 NaOH 180~280 g/I. 2.0 160 ~260 Al 53% [15]
4 NaOH 16% 4.0 25~60 AL, 05 42.9% [16]
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Fig.2 Process of Acid Leaching
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Tab.3 Process Parameters of Acid Leaching Experiments in Some Papers

S’y B A T S VR B/ S A S =R TRE/C R Z:7% 3k
1 H,S0, 15% ~50% 1.0 90 AL, 05 95% [18]
2 H,S0, 15% 1.5 40 Al 90. 12% [19]
3 HCI 4 mol/L 2.0 100 ALO, 71% [20]
4 HCI 6 mol/L 2.0 85 Al 53.8% [21]
5 HCI 14. 8% 0.5 90 AR [22]
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Tab.4 Exhaust Gas Disposal in Hydrometallurgy
of Aluminum Slag
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Tab.5 Comparison of the Performance of Alkali and Acid Leaching Processes
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Fig. 3 Process Flow for Preparation of Calcium Aluminate

from Aluminum Slag
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Tab. 6 Details of Calcium Aluminate Experiments Conducted by Various Researchers
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Tab.7 Comparison of Raw Material Costs for Production

Process of Calcium Aluminate per Ton
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