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Decomposition mechanism of
supersaturated sodium aluminate solution

ZENG Ji-shu, YIN Zhou-lan, CHEN Qi-yuan

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: High supersaturated sodium aluminate solution was hydrolyzed, and the product of hydrolysis was
characterized with IR, XRD and *’Al MAS-NMR, respectively. The results show that high supersaturated sodium
aluminate solution is rapidly hydrolyzed into a white sedimentation under certain condition. The spectra of IR and XRD
indicate that the main component of sedimentation is a-Al(OH);, accompanied with minor impurity phase. Further
investigation of the sedimentation with 2’Al MAS-NMR suggests that all Al atoms are hexacoordinated, and no

tetracoordinate Al or intermediate is detected. It is proposed that the inversion of aluminate ion is completed in solution

instead of solid phase.
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Table 1 Effect of temperature on precipitation rate of solid

tegl}ol:rr:tlzrsei/i C Precipitation rate of solid
>50 Without precipitation
40-50 Slow precipitation
30—-40 Fast precipitation
<30 Slow precipitation

Volume of concentrated sodium aluminate solution 150 mL
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Fig.1 IR spectra of hydrolysis product
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Fig.2 XRD spectra of hydrolysis product
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Fig.3 *’Al MAS-NMR spectrum of hydrolysis product
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