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Effect of oleic acid on process of precipitation of sodium aluminate
solution and interaction mechanism of oleic acid on surface of
production AI(OH);

WU Zheng-ping, YIN Zhou-lan, CHEN Qi-yuan, ZENG Ji-shu, LI Jie

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

Abstract: The change rules of precipitation ratio, microstructure and particle size and the effect of oleic acid on the seed
precipitation of sodium aluminate solution were investigated. According to these experimental results, the total energy
and electronic structure of oleic acid locating on gibbsite (001) and face (100) with different modes were calculated, and
the equilibrium and growth morphology of the systems were analyzed. The experimental results indicate that oleic acid
has inhibitory effect on the precipitation, and the inhibitory effect is more obvious with increasing addition of oleic acid.
Specially, oleic acid of 1X 10~ mol/L would facilitate the agglomeration of gibbsite, oleic acid of 1X 10™* mol/L would
inhibit the agglomeration of gibbsite. Calculation results indicate that the total energy increases when oleic acid is on the
surfaces of (001) and (100) of gibbsite respectively. This can explain that the stability of systems decrease when there is
some oleic acid on the surface of gibbsite. The calculation results of equilibrium morphology and growth habit show that
the volume of growth crystal is larger when some oleic acids with “horizontal” mode exist on the surfaces (001) and (100)
of gibbsite. On the contrary, the volume is smaller when there is some oleic acid with “vertical” mode. Theoretical
calculations show the correlative experimental facts and unveil the effect of oleic acid on the crystalline of gibbsite at
microcosmic level.
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Fig.6 Calculation models of surface (001) of super-cell gibbsite with oleic acid: (a) Gibbsite (001)-oleic acid-1; (b) Gibbsite
(001)-oleic acid-2; (c) Gibbsite (001)-oleic acid-3; (d) Gibbsite (001)-oleic acid-4
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Table 1 Total surface energy (Ej,;) and area percent of main crystal face calculated by equilibrium morphology method

(001) (001)-1 (001)-2 (001)-3 (001)-4
" Eg/au. Area sur/a.U. Area Eg/a.u. Area LRI Area sur/a.U. Area
percent/% percent/% percent/% percent/% percent/%

001 0 0 0 0 0 0 0.002 5 333 0.001 4 38.35
001 0 0 0 0 0 0 0.002 5 333 0.001 4 38.35
013 0.004 9 15.8 0.005 1 16.9 0.005 1 17.9 0.007 1 0 0.006 5 0
013 0.004 9 17.0 0.005 1 18.0 0.005 1 18.5 0.007 1 0 0.006 5 0
013 0.004 9 17.0 0.005 1 18.0 0.005 1 18.5 0.007 1 0 0.006 5 0
013 0.004 9 15.8 0.005 1 16.9 0.005 1 17.9 0.007 1 0 0.006 5 0

F2 R E LA (gibbsite)(00 1) I T FARAL A ST PE M TH BT 45
Table 2 Calculation results of growth habit of (001) surface of super-cell gibbsite with oleic acid

Calculation model

Relative ratio of surface area to volume

Surface area/A”

Volume/A>

Unique number of facet

(001)
(001)-1
(001)-2
(001)-3
(001)-4

1.444
1.174
1.499
1.533
1.867

1.389 915X 10°
1.374 397X 10°
1.863 701X 10°
1.177 035X 10°
901.571

2.808 018X 10°
3.767 414X 10°
4.121 780X 10°
2.000 720X 10°
998.122

14
42
14
8
10

B9 WRTEE SIS (gibbsite)(100)F M LTSk
Fig.9 Calculation models of surface (100) of super-cell gibbsite with oleic acid: (a) Gibbsite (100)-oleic acid-1; (b) Gibbsite
(100)-oleic acid-2; (c) Gibbsite (100)-oleic acid-3; (d) Gibbsite (100)-oleic acid-4
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Fig.11 DOS of surface (100) of super-cell gibbsite with oleic
acid: (a) Gibbsite (100); (b) Gibbsite (100)-oleic acid-1; (c)
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Table 3 Calculation results of growth habit of (100) surface of super-cell gibbsite with oleic acid

Total facet area/%

Total facet area/%

Surface Relative ratio of surface area to volume Surface area/A> Volume/A® Unique number of facets
(100) 1.518 3.387 987X 10° 9.910 542X 10° 32
(100)-1 1.485 4.532 045X 10° 1.585219% 10* 32
(100)-2 1.511 4.565 939X 10° 1.561 923 % 10* 38
(100)-3 1.509 2.656 867X 10° 6.948 595X 10° 24
(100)-4 1.202 2.870 808 X 10° 1.097 124X 10* 14
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