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Effect of ethers additive B35 on seeded precipitation of
sodium aluminate solution

LI Xiao-bin, YAN Li, ZHOU Qiu-sheng, PENG Zhi-hong, LIU Gui-hua
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Abstract: The effect of ethers additive B35 on the seeded precipitation of sodium aluminate solution was investigated,
the structure of the sodium aluminate solution was analyzed by FTIR, the zeta potential of the solid surface of AI(OH);
particles was measured by micro-electrophoresis. The results show that proper dosage of ethers additive can improve the
seeded precipitation process of sodium aluminate solution. The precipitation rate can be raised by 4% when the B35
dosage is 500 mg/L. The change of the solution structure is due to the enhancement of seeded precipitation process by
adding the additive rather than the effect of the additive itself. Zeta potential of solid surface of Al(OH); particles
increases significantly when adding B35, the characteristic adsorption occurs between AI(OH); particles and the additive.
This characteristic adsorption decreases the wet angle of the AI(OH); surface, reduces the solid-liquid interfacial tension
force and ultimately intensifies the seeded precipitation process of sodium aluminate solution. In addition, there is another
reason for enhancing precipitation that the equilibrium solubility of coarse particles is relatively smaller than that of the
fine particles in sodium aluminate solution, and thus increases the driving force of precipitation process, and the average
particle size of products increases by about 10 um through adding ethers B35.
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Fig.2 FTIR spectra of sodium aluminate solution during seeded precipitating for different times: (a) 10 h; (b) 23 h; (c) 48 h;
(d) 60 h
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Fig.3 FTIR spectra of sodium aluminate solution (p(Na,Oy)=
155 g/L, 04=2.3) with and without ethers additive

2 720cm’' 472cm’
2.3 Al(OH); Zeta
Zeta
[14]
«C )
( )
Zeta
Al(OH); 100 mL
30 min JS94H
Zeta ( 4) 4
B35  Al(OH); Zeta
0 700 mg/LL.  Al(OH); Zeta
500
mg/L Zeta
B35
Al(OH); B35
24
Al(OH); (40 )

Al(OH),
OWEN [13] 1

40

20

Zeta potential/mV
=

_20 L

40100 200 300 400 500 600 700

Surfactant concentration/(mg+L™")

4 Al(OH), Zeta
Fig.4 Influence of ethers additive concentration on Zeta

potential of Al(OH); solid surface

1 Al(OH),
Table 1 Solid surface energy of industrial AI(OH); particles

Contact angle/(°) Surface energy/
2
Deionized water Diiodomethane (mJ-m )
11.33 23.09 72.756
1
AI(OH); 72.756 mN/m
100 mN/m
[16]
2] [17]
B35 ak=1.45 NaZOk
155 g/L 8
AI(OH); 2
2 Al(OH),
0 B35
B35
Al(OH);3
B35 Al(OH),



21 2

B35 463
2 M oy R
Table 2 Influence of ethers additive concentration on contact Do T )
angle
Concentration of B35/(mg-L ") 0/(°)
0 36.72 B35
100 35.11
200 33.74
300 30.97 3
400 28.86
500 25.31 1)
600 24.59 B35
500 mg/L
700 23.87 £
4%
10 pm
2.
5 2) B35
5 60h  Al(OH); AI(OH),
3 AI(OH),
1 2
Al(OH); Al(OH);
Al(OH); 1~10 pm 500
mg/L 10 um
70~120 um
dso REFERENCES
56.77 um 500 mg/L dsp  66.59 um
B35 [11 LI Xiao-bin, LIU Zhi-jian, XU Xiao-hui, ZHOU Qiu-sheng,
10 pm PENG Zhi-hong, LIU Gui-hua, CHEN Bin. Model of apparent
¢ 20.* M crystal growth rate and kinetics of seeded precipitation from
Ostwald R e L G di Jumi lution[J]. Journal of Central South
c, RT,DC L sodium aluminate solution[J]. Journal o entra out
University of Technology, 2005, 12(6): 662—666.
L L
[2] ANIJIER J, ROBERSON H. Precipitation technology[J]. Light
20 Metals, 1985: 367-375.
1 — Without B35 [3] [M]
2— With adding 500 mg/L B35 ' ’
= FaY 1991: 66—98.
= 15t 1 . . .
k= ! ZHAO Guo-xi. Physical chemistry of surfactant{M]. Beijing:
3 4 Peking University Press, 1991: 66-98.
= 1
g 10+ \ [4] COUNTER J A. Crystal growth modifying reagents; nucleation
= It control additives or agglomeration aids[C]// San Antonio, Texas:
= \
g 1 Light Metals, 2006: 131-137.
i
% 5r i l\I [5] LIU Jian-jun, O'BRIEN K, KOUZNETSOV D, COUNTER 1J.
] ,-" 2 !, Performance of new crystal growth modifiers in Bayer
h
7 4 . , liquor[C]// Orlando, Florida: Light Metals, 2007: 139—144.
10° e 10° [6] PAULAIME A M, SEYSSIECQ I, VEESLER S. The influence
Particle size/ym of organic additives on the crystallization and agglomeration of
5 Al(OH),

Fig.5 Particle size distribution curves of gibbsite product by

seeded precipitation

(7]

gibbsite[J]. Powder Technology, 2003, 130: 345-347.

Ul )



464

2011 2

(8]

(9]

[10]

[11]

2008, 18(10): 1909—1913.
PENG Zhi-hong, LIU Yan-ting, ZHOU Qiu-sheng, LIU Gui-hua,
LI Xiao-bin. Effect of nonionic surfactant on seeded
precipitation of sodium aluminate solution[J]. The Chinese
Journal of Nonferrous Metals, 2008, 18(10): 1909—1913.

[3]. , 2006, 6:
12-15.
YU Hai-yan, BI Shi-wen, YANG Yi-hong, ZHAI Xiu-jing, YOU
Jun-hua, LI Bo. The effect of floating collector on properties and
structure of aluminate solutions[J]. Light Metals, 2006, 6:

12—-15.

[J]. , 2008,
18( 1): 134-138.
YIN Jian-guo, CHEN Qi-yuan, YIN Zhou-lan, HU Hui-ping.
Mechanism of cationic polyacrylamide enhancing seeded
agglomeration of sodium aluminate liquors[J]. The Chinese
Journal of Nonferrous Metals, 2008, 18(Special 1): 134—138.
ZENG lJi-shu, YIN Zhou-lan, CHEN Qi-yuan. Intensification of
precipitation of gibbsite from seeded caustic sodium aluminate
liquor by seed activation and addition of crown ether[J].
Hydrometallurgy, 2007, 89(1/2): 107-116.
) . (M].

, 1990: 223-236.

DUAN Shi-duo, WANG Wan-xing. Nonionic surfactant[M].

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Beijing: China Railroad Press, 1990: 223-236.

SEYSSIECQ I, VEESLER G, PEPE G, BOISTELLE R. The
influence of organic additives on the crystal habit of gibbsite[J].
Journal of Crystal Growth, 1999, 196: 174—178.

SIPOS P. The structure of Al( ) in strongly alkaline aluminate
solutions—A review[J]. Journal of Molecular Liquids, 2009, 146:
1-14.

> . [M].
, 1997: 62—-67.
SHEN Zhong, WANG Guo-ting. Colloid and surface
chemistry[M]. Beijing: Metallurgical Industry Press, 1997:

62-67.

OWENS D K, WENDT R C. Estimation of the surface free
energy of polymers[J]. Journal of Applied Polymer Science,
1969, 13: 1741-1747.

SANGGHALEH A, HALALI M. Effect of magnesium addition
on the wetting of alumina by aluminium[J]. Applied Surface
Science, 2009, 255: 8202—-8206.

LEVANON S S, MARMUR A. Validity and accuracy in
evaluating surface tension of solids by additive approaches[J].
Journal of Colloid and Interface Science, 2003, 262(2): 489—499.
NYVLT J, SOHNEL O, MATUCHOVA M, BROUL M. The
kinetics of industrial crystallization[M]. Tokyo: Elsevier, 1985:
66—67.



