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Fig. 1 PSD curves of seed and precipitated AI(OH); at
various precipitation time by adding 1 g/L active seed (Sodium
aluminate solution: p(Na,0y)=156 g/L and a,=1.45; 45 C; 120
r/min)
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Fig. 2 Variations of particle number and precipitation rate
during precipitation process by adding 1 g/L active seed
(Sodium aluminate solution: p(Na,O,)=156 g/L and a,=1.45;
45 °C; 120 r/min)
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Fig. 3 Effect of active seed amount on precipitation process of sodium aluminate solution (Sodium aluminate solution: p(Na,Oy)=
156 g/L and o=1.45; 45 ‘C; 120 r/min): (a) 0.5 g/L; (b) 1 g/L; (c) 2 g/L; (d) 4 g/L
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Fig.4 Effect of o, and temperature on precipitation process of sodium aluminate solution (Active seed amount: 4 g/L; sodium
aluminate solution: p(Na,Oy)=156 g/L; 120 r/min): (a) 45 C, ;=1.45; (b) 45 C, ;=1.53;(c) 45 C, ¢=1.65; (d) 65 C, @=1.45
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process with different oy and temperature (Active seed 4 g/L;
sodium aluminate solution: p(Na,O,)=156 g/L; 120 r/min): (a)
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Variation of particle number during precipitation
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Fig. 6 XRD patterns of active seed and precipitated AI(OH),
during precipitation process by adding active seed (Active seed

1 g/L; sodium aluminate solution: p(Na,O,)=156 g/L, oy=1.45;
45 °C; 120 r/min)
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Table 1 Variations of phase constitution of precipitated products during precipitation process by adding active seed

Crystal phase Precipitation time/h Content, w/% Mass per liter solution/g
0 64.3 0.6
. 5 60.3 18.6
Bayerite (PDF# 15—0136)
12.5 52.1 50.6
45 24.4 38.6
0 35.7 0.4
o 5 39.7 12.3
Gibbsite (PDF# 76—1782)
12.5 47.9 46.6
45 75.6 119.5

Active seed 1 g/L; pregnant sodium aluminate solution: p(Na,0,)=156 g/L,0=1.45; 45 °C; 120 r/min.

7 PN o Al ) A e R ot DR TS 35 A2 £

Fig. 7 SEM images of precipitated products obtained from precipitation process by adding active seed: (a), (al) 0 h; (b), (b1) 12.5 h;
(c), (c1) 34 h; (d), (d1) 45 h (Active seed 1 g/L; sodium aluminate solution: p(Na,O,)=156 g/L,0q=1.45; 45 “C; 120 r/min)
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Fig. 9 Schematic diagram of formation and disintegration mechanism of agglomerate particles in seeded precipitation process by

adding active seed
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Particles evolution during seeded precipitation of
sodium aluminate solution by adding active seed

YE Pu-hong, QI Tian-gui, ZHOU Qiu-sheng, WU Xin-ping, PENG Zhi-hong, LIU Gui-hua, LI Xiao-bin

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: The variations of product particles were investigated during the precipitation with extremely low addition of
active seed prepared by NaHCOs-induced precipitation of sodium aluminate solution. The results show that, with the
proceeding of precipitation, the particle size of the precipitated product first increases and then decreases, and the
maximum size of the product appears at the transition point of solution supersaturation variation. In the early period of
the precipitation, the precipitate principally contains bayerite and a quantity of agglomerates are formed using bayerite
acting as a binder. The bayerite binder is dissolved by sodium aluminate solution with high caustic molar ratio in the late
period of precipitation, resulting in the disintegration of agglomerates and thus decreasing the product size. The research
results allows to provide guidelines for particle size control in the precipitation process of sodium aluminate solution by
adding active seed.

Key words: sodium aluminate solution; seeded precipitation; active seed; particle size; agglomeration
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