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Effects of Wet Process on Harmless Nitrogen Removal from Secondary Al Ash
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Abstract: The effects of time, temperature, concentration and liquid-solid ratio on the removal of nitrogen from
Al ash were investigated by direct hydrolysis, sodium carbonate hydrolysis and sodium hydroxide hydrolysis. The
results indicate that with the increase of temperature, time and liquid-solid ratio, the rate of nitrogen removal by
hydrolysis is increased from 0.5% to 36.9% in deionized water. In sodium carbonate solution, the rate of nitrogen
removal by hydrolysis of Al ash is increased with the increase of temperature, time, concentration and liquid-solid
ratio. Moreover, NaOH promote the hydrolysis process of secondary aluminum ash obviously. The denitrification
rule is the same as that of sodium carbonate solution, while the denitrification rate is significantly higher.
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Tab.1 Chemical composition of molten aluminum ash %

wp
Al (0] F Cl Si Fe Mg Na K C N
38.64 37.03 2.79 9.62 1.47 0.22 1.65 5.69 2.33 0.15 0.41
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Fig.1 XRD analysis of aluminium ash used in experiment
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Fig.2 SEM images of aluminum ash
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Tab.2 EDS analysis of micro-area of aluminum ash %
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A 27.70 18.30 27.59 3.36 8.25 9.69 1.29 - -
B 26.96 18.69 24.78 5.4 10.37 13.80 — - -
C  24.62 48.27 6.64 3.70 - 7.19 - 0.31 9.27
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Fig.3 Effects of different leaching agents on
nitrogen removal rate of aluminum ash
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Fig.4 Effects of leaching temperature on nitrogen

removal rate of secondary aluminum ash
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Fig.5 Effects of leaching temperature on nitrogen

removal rate of secondary aluminum ash
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Fig.6 Effects of liquid-solid ratio on nitrogen

removal rate of secondary aluminum ash
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Fig.9 XRD analysis of hydrolyzed slag of

aluminum ash in sodium hydroxide
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