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Table 1 Chemical composition of secondary aluminum dross(mass fraction) %

Hoy Al ALO, AIN  Si0, Ca0  MgO  NaCl

F cl Zn  Fe0, CuO S KCl  MnO

H 4 44.26 8.58 6.11 3.36 1.88 5.65

2.59 0.2 2.58 6.18 4.14 1.58 5.33 3.56
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Fig.1 High-temperature sintering tube furnace
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Fig.2 Thermogravimetric curve of low-salt secondary aluminum dross
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Fig.3 Determination curve of sintering end

temperature for low-salt secondary aluminum dross
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Fig. 5 Curve of gas phase volatile component

quantity change with temperature during the roasting

process of low-salt secondary aluminum dross
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Table 2 Chemical composition variation during the

roasting of low—salt secondary aluminum dross (mass

fraction) %
fb22Re5r  850°C,3h  1300°C,3h  850°C,3 h—1300°C,3h

ALO, 76.64 78.11 81.44

MgO 7.40 7.58 7.35

Sio, 5.59 5.88 491
Na,0 3.09 2.44 1.21

Cl 1.46 0.51 0.03

Ca0 1.42 2.34 1.40

Ti0, 0.96 0.50 1.14

K,0 0.96 0.46 0.31
Fe,0, 0.75 0.61 0.88

MnO 0.64 0.67 0.76

S0, 0.29 0.02 0.02
V,0, 0.29 0.28 0.28

F 0.24 0.13 —

Ba0 0.13 0.08 0.07
Cr,0, 0.03 0.20 0.04

P,0, 0.03 0.02 0.02
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Suppression of ring formation of low-salt secondary aluminum dross based on liquid phase
and volatile matter control
WANG Rixin', LI Hanmo®, WU Yongfu®>, ZHANG Yong', WANG Yici®, LIU Zhongxing’

(1. Institute of Materials and Intelligent Manufacturing, Jiangxi Academy of Sciences, Nanchang 330096, China;

2. School of Energy and Environment, Inner Mongolia University of Science and Technology , Baotou 014010, China)
Abstract: In view of the frequent ringing problem in the process of secondary aluminum dross smelting in rotary
kiln, this study used low-salt secondary aluminum dross as raw material for sintering experiment. The densification
sintering temperature and the composition volatilization temperature were determined by thermogravimetric
analysis, high temperature deformation analysis and the relationship between liquid volume and volatile matter and
temperature. A two-stage roasting process was proposed and verified. When the rotary kiln roasts the low-salt
secondary aluminum ash, the main reason for the ringing phenomenon is the excessive liquid phase generated at the
high temperature stage. At 710°C, the secondary aluminum dross emits a lot of heat due to violent combustion,
which leads to the rapid heating of the local micro-area to produce liquid phase, which promotes the densification of
sintering, and the densification is completed at 850°C. At 939.5-1 194.9°C, Cl, F, K, Na and other elements
volatilize. With the increase of temperature, the total liquid phase increases first and then decreases, reaching a
maximum of 10. 66% at 1 000°C, and the total molten salt liquid phase decreases to 7. 16% at 1 300°C. The two-
stage roasting process, i. e. low-temperature roasting at 850°C for 3 h, is used to complete the balling densification
and let the nitrogen escape smoothly. The purpose of high temperature roasting at 1 300°C for 3 h is to concentrate
and volatilize Cl, F, K, Na and other salt elements that easily lead to ring formation. The verification test showed
that compared with single temperature roasting, the ring quality under two-stage roasting (850°C, 3 h; 1 300°C,
3h)is only 0. 41 g, which is 28. 07% lower than that of scheme 1 (850°C, 3 h) and 14. 58% lower than that of
scheme 2 (1 300°C, 3 h), and the effect of inhibiting the ring formation is obvious. After two-stage roasting, the
content of Na and Cl in the sample decreased to 1. 21% and 0. 03%, respectively, and Al,O, increased to 81. 44%.
In addition, the mass fraction of Cl, K,0, SO, and F also decreased significantly, and the roasting effect was
better. The results of this study provide theoretical guidance and technical reference for the ringing formation
inhibit in roasting of low-salt secondary aluminum dross by rotary kiln.

Key words: secondary aluminum dross; rotary kiln sintering ring formation inhibit; two-stage roasting; liquid

phase; volatile matter



