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Table 1 Main chemical composition of fly ash raw

material %

SiO;  ALO;  CaO  Fe;O; Na,O  MgO SOy HiAh

44.71 22.82 15.88 6.64 3.04 1.41 1.83 3.67
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Fig.1 XRD pattern of fly ash raw material
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Fig. 2 SEM analysis results of fly ash raw material
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Fig. 3 Reaction device of fly ash roasting activation
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Table 2 comparison of factor levels and coding values of

response surface experiments
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Table 3 Center combination design and results
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Table 4 Reliability analysis of model for optimizing

roasting conditions
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Table S5  Analysis results of variance of second-order model
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Fig. 4 Comparison between actual and predicted

values of Al leaching rates from fly ash
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Fig.5 Diagnostic results for residual normality, residual randomness and outlier/influential points
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Fig. 6 Contour plot and response surface plot of interaction effects of roasting

temperature and roasting time on Al leaching rate
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Fig.7 Contour plot and response surface plot of interaction effects of n( (NH, ),SO,)/n(AlLO;) and roasting time on Al leaching rate
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Fig. 8 Contour plot and response surface plot of interaction effects of roasting temperature and n( (NH, ),SO,)/n(ALO;)

on Al leaching rate
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Table 6 Experimental results under optimal conditions
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Fig. 9 XRD pattern of fly ash roasting product
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Optimization of Fly Ash Dealumination Process by Response Surface Method
XING Xiangdong,ZHANG Mingxiao, WANG Yuxing, GUO Penghui

(School of Metallurgical Engineering Xi'an University of Architecture and Technology »
Xi'an  710055,China)

Abstract: Extraction of aluminum from fly ash by ammonium sulfate roasting — leaching process was
studied. The effects of roasting temperature,roasting time and the molar ratio of ammonium sulfate to
Al;O; in fly ash on the extraction of aluminum from fly ash were investigated. The interaction of
various factors on the extraction rate of aluminum from fly ash was discussed by response surface
method,and the optimum roasting parameters were determined. The phase and microstructure of fly
ash raw materials and calcined products were characterized by X-ray diffractometer ( XRD) and
scanning electron microscope (SEM). The results show that the main product of fly ash activated by
ammonium sulfate is NH,; AI(SO,), ,and the surface of the roasted product is corroded. The optimum
process parameters of activation roasting of fly ash are as follows: roasting temperature is 438 C,
roasting time is 63. 8 min, molar ratio of ammonium sulfate to Al, O; in fly ash is 7. 31. Under the
optimum process conditions,the leaching rate of Al is 95.30% ,and the leaching effect is better.

Key words:fly ash; activation roasting; response surface method; aluminum; leaching; optimization



