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Fig. 1 UV-vis spectra of sodium aluminate solution at room temperature: (a) Caustic ratio of 2.74; (b) Caustic ratio of 4.44;

(¢) Sodium oxide concentration of 150 g/L; (d) Sodium oxide concentration of 300 g/L
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Fig. 2 UV-vis spectra of concentrated sodium aluminate solution with time: (a) Caustic ratio of 2.74, sodium oxide concentration

300 g/L; (b) Caustic ratio of 4.44, sodium oxide concentration 300g/L; (c) Caustic ratio of 2.74, sodium oxide concentration of 382

g/L; (d) Caustic ratio of 4.44, sodium oxide concentration of 382 g/L
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Fig. 3 Calculated UV spectra for corresponding aluminum ions or molecules: (a) AI(OH),(H,0); ; (b) Al(OH);(H,0);
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Structure of high concentration of sodium aluminate solution

HUANG Jing, YIN Zhou-lan, LIU Wei, WEI Ting-ru, DING Zhi-ying

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

Abstract: By comparing the UV absorption spectra of sodium aluminate solutions with caustic ratio ranging from 1.47 to
4.44 and the sodium oxide concentration ranging from 50 to 382 g/L, it is found that a new absorption peak appears at
320—340 nm in the sodium aluminate solution with high concentration. According to the characteristic of the absorption
peak with time, the corresponding ionic structure for the 320—340 nm absorption peak was speculated. The quantum
chemical calculation of the UV absorption spectra for the corresponding aluminum ions or molecules was used to verify
the speculations. The results show that the concentration of sodium oxide, caustic ratio and time can affect the
characteristics of polymerization ions in sodium aluminate solution. The new absorption peak of 320—-340 nm
corresponds to the polymerization ions connecting with —Al—(OH),—Al— bridge with coordination number of 4 or 5.

Key words: sodium aluminate solution; UV spectrum; quantum chemical calculation
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