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Effect of Chemical Modification on High-Temperature Properties of
Mineral Adsorbents

ZHU Huimei, SUN Xiao, MA Yuging, LIHui

(College of Materials Science and Engineering, Xi’an University of Architecture and
Technology, Xi’an 710055, China)

Abstract: Modified mineral adsorbents were prepared by changing the content of silicon oxide , alumina oxide, and
calcium oxide in kaolin. The mass, morphology and phase transformation of the modified mineral absorbents were
analyzed at 900—1 450 °C. The results show that amorphous aluminosilicates are the main component of mineral
adsorbents at 900 °C. At 1 200 ‘C, amorphous aluminosilicates transform into mullite and cristobalite. Increasing
silicon oxide content inhibits this transformation, while increasing alumina content decomposes into corundum phase
and improves the chemical stability of the adsorbent. Calcium oxide reacts with active silicon aluminum to form
calcium feldspar. When the temperature exceeds 1 200 °C, an appropriate increase in silicon oxide content can reduce
the melting sintering of mineral adsorbents and reduce the release of Pb. However, increasing alumina oxide and
calcium oxide contents eliminate and intensify the melting sintering of mineral adsorbents, and has little effect on
the release of Pb. The research can provide guidance for improving the solidification of heavy metals in the
collaborative disposal of cement kilns.
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Table 1 Chemical composition(by mass) of kaolin

Unit: %
ALO, sio, Fe,0, Ca0 K,0 Tio, S0, P,0.  NaO MgO PbO IL
39. 830 55. 970 1. 250 0.250 0.770 0.400 0. 460 0.490 0. 540 0.200 0.012 13. 800

+—Kaolinite

K1 e i 24

Fig.1 Mineral composition of kaolin
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Fig. 3 Appearance morphologies of mineral adsorbents after calcination at different temperatures
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Table 2 Weight loss(by mass) of mineral adsorbents

Unit: %
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Fig. 5 DSC curves of mineral adsorbents
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Fig.6 XRD patterns of mineral adsorbents calcinated under different temperatures
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Fig.7 SEM images of mineral adsorbents calcinated under different temperatures
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