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Effects of L-leucine additives on seeded precipitation of
sodium aluminate solution

LI Jia-pin, YIN Zhou-lan, LU Bao-lin, CHEN Qi-yuan
(School of Chemmistry and Chemical engineering ,Central South University, Changsha 410083, China)

Abstract: The effects of L-leucine on the seeded precipitation rate of sodium aluminate solution, the particle size and
morphology of the products were studied. The surface tension and 2?Al NMR were used in order to investigate the
interaction mechanism of L-leucine on the seeded precipitation. The results indicate that L-leucine can promote the
precipitation at low concentration and the product becomes finer. The surface tension of sodium aluminate solution
decreases with the addition of L-leucine. According to the ?A1 NMR spectra, the peak profile and chemical shift of the
characteristic peak have no obvious change compared with the blank solution, however, the half-peak width reduces.
From the results of seed agglomeration, it can be inferred that the precipitation of AI(OH);3 is promoted by the adsorption
of additive molecules on the surface of seed particles, thus the crystallization activation energy decreases.
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Fig.4 Decomposition ratio at different mass ratios of seeds

4 L- 4.2x1073 mol/L (1]
4
Ks=0.25 L- L-
L- 45 pm
Ks=0.50 L- L-
45 pm
L- 4.2x1073 mol/L 45 pm
L- L-
[15] 5 L-
5
L-
L-
L- 2
8h 8~10h
L- 4.2x107 mol/L 2h
2~6 h 6~10 h
22 L- L- 4.2x10™*
mol/L
L-
Table 1 Particle size distribution at different concentration of L-leucine
L-leucine concentration/ (mol-L™") Volume fraction/% Dso/um
0—10 um 1020 pm 20-30 pm 3045 um 45 pm
Seed 1.88 8.27 13.04 31.66 45.14 33.57
0 0 0.49 5.64 29.79 64.05 45.49
4.2x10° 0 0.61 6.17 30.97 62.25 44.66
4.2x10* 0 1.14 7.48 29.83 61.37 44.74
4.2x10% 0 0.79 6.26 28.07 64.87 46.40
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Fig.5 Time evolution of particle size distribution at different concentrations of L-leucine: (a) Blank; (b) 4.2x1073 mol/L L-leucine;

(c) 4.2x10"*mol/L L-leucine; (d) 4.2x1073 mol/L L-leucine
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Table 2 Variation of gibbsite precipitation type with time at

different concentrations of L-leucine agglomeration

L-leucine
concentration/(mol-L™")

0-2h 2-4h 4-6h 6-8h 8-10h

0 A
4.2x10°°
4.2x107*

A
A
4.2x1073 A

A A A

G G A
G A G
A G A

G

G
A
A

A—agglomeration; G—growth
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6(d)

6(b) (0 L-
42x107° 4.2x10*mol/L
L- 4.2x1073 mol/L
6(b) (0
3
1) L-

4.2x107° mol/L
2)L-
4.2x103 mol/L
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6 L- SEM
Fig.6 SEM images of AI(OH); particles at different concentrations of L-leucine: (a) Blank; (b) 4.2x107° mol/L; (c) 4.2x10™* mol/L;
(d) 4.2x10* mol/L
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