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Table 1 Chemical compositions of secondary aluminum dross

(mass fraction, %)

Al Mg Si Ca Fe Na Ti  Others

3961 639 726 347 120 1.03 1.61 3943
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Fig. 1 XRD pattern of secondary aluminum dross
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Table 2 Raw materials contents of samples (mass fraction, %)

Sample No.  Secondary aluminum dross  CaO MgO
1 74.77 1589 935
2 73.39 17.43  9.17
3 72.07 18.92 9.01
4 70.80 18.58  10.62
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Fig. 3 XRD patterns of gehlenite/magnesia-alumina spinel

composites with different proportion of original materials
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Fig. 4 XRD patterns of gehlenite/magnesia-alumina spinel

composites at different temperatures
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Fig. 5 SEM images and EDS patterns of gehlenite/magnesia-alumina spinel composites at different sintering temperatures: (al), (a2), (a3)
1200 C; (b1), (b2), (b3) 1300 C; (cl), (c2), (c3) 1400 C; (d1), (d2), (d3) 1500 ‘C; I—Gehlenite; 2—Magnesia-alumina spinel
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Table 3 EDS analysis of C2AS and MA in gehlenite/ magnesia-

alumina spinel composites with different sintering temperature

Mass fraction/%

Temperature/‘C
Region O Mg Al Si Ca
1028 6.75 41.34 7.44 34.19
1200
11.01 16.02 60.78 3.76 4.14
1 10.28 1.59 38.94 14.99 34.20
1300
2 11.49 17.09 58.81 3.90 3.80
1 1331 3.50 25.80 20.01 37.79
1400
2 10.88 1590 63.73 2.66 3.10
1 1348 1.48 5043 13.04 21.56
1500
2 10.09 20.03 64.23 0.81 1.64
52
140
48t &
N =
2z 130 £
‘2 441 "—Apparent porosity %0
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Fig. 6 Effects of sintering temperature on apparent porosity
and compressive strength of gehlenite/magnesia-alumina spinel

composites
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Sintering fabrication of gehlenite/magnesia-alumina spinel
composites by secondary aluminum dross

ZHANG Yong, GUO Zhao-hui, WANG Shuo, XIAO Xi-yuan, HAN Zi-yu, HUANG Bo, NIE Yun-fei

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: Gehlenite/magnesia-alumina spinel composites from the secondary aluminum dross were studied using
sintering. Thermodynamic calculation shows that the secondary aluminum dross adding MgO and CaO can prepare the
gehlenite/magnesia-alumina spinel composites in theory. The results show that gehlenite/magnesia-alumina spinel
composites can be obtained under the sintering temperature from 1100 C to 1500 ‘C when the mass ratio of aluminum
dross, CaO and MgO is 70.80%, 18.58% and 10.62%, respectively. The purity and crystallinity of gehlenite/magnesia-
alumina spinel composites are improved significantly, and the compressive strength is also increased, while the apparent
porosity decreases with increasing of the sintering temperature. When the sintering temperature is 1500 ‘C, the apparent
porosity of gehlenite/magnesia-alumina spinel composites is 33.87% and the compressive strength is 40.17 MPa.

Key words: secondary aluminum dross; sintering; gehlenite/magnesia-alumina spinel; composite material
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