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Effect of five-membered heterocycles additive on
seeded precipitation of sodium aluminate solution

DONG Nan-ya, CHENG Qi-yuan, YIN Zhou-lan

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

Abstract: Five-membered heterocycles additives were adopted as probe molecule in seeded precipitation process. The
effect of the dosage and type of addtives on the decomposition ratio of sodium aluminate solution and particle size
distribution (PSD) of gibbsite was investigated, on the condition of initial ax 1.40, temperature 75 “C, sodium hydroxide
concentration 160 g/L, agitation speed 140 r/min and the quantity of crystal seed 80 g/L. The molecular geometries, total
energy, net atomic charges etc. of Ribose, THFA and THF were obtained using Dmol3 procedure of software Materials
Studio. The results indicate that the effect of the additives changes from promoting effect to inhibitory effect when the
number of hydroxyl increases. The inhibitory effect is obviously when the absolute value of oxygen atomic charge
increases.
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Fig.1 Effects of ribose additive at different dosages on

decomposition ratio of sodium aluminate solution
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Fig.2 Effects of Tetrahydrofurfuryl Alcohol(THFA) additive
at different dosages on decomposition ratio of sodium

aluminate solution
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Fig.3 Effects of Tetrahydrofuaran(THF) additive at different

dosages on decomposition ratio of sodium aluminate solution
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Fig.4 Effects of ribose additives at different dosages on
particle size distribution(PSD) of gibbsite
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Fig.5 Effects of THFA additive at different dosages on
particle size distribution(PSD) of gibbsite
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Fig.6 Effects of THF additive at different dosages on particle

size distribution(PSD) of gibbsite
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Fig.7 Ball and stick schematic diagram of three five-membered heterocycles: (a) Ribose; (b) THFA; (c) THF
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Table 1 Oxygen atom charge of probe molecules

Oxygen atom

Probe Molecule chargele n/% An/%
Blank 16.404
Ribose —0.616 4 12.858 —3.546
THFA -0.570 5 15.725 —0.649
THF -0.5 17.601 1.197
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