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Fig. 1 XRD patterns of three seeds
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Fig. 2 Particle size distribution of active seed A, active seed

B and industrial seed
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Fig. 3 SEM images of active seed A (a), active seed B (b) and

industrial seed (c)
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Table 1 Specific surface area of three seeds (m*/g)

Active seed A Active seed B Industrial seed
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Table 2 Surface energy of the three seeds

Contact angle/(°) ysp / ysD / P D Ysv/
Sample - 2 o Vs 175 S
Glycerol Diiodomethane (mJ-m ~) (mJ-m ~) (mJ-m ~)

Active seed A 31 29 21 34 0.62 55
Active seed B 69 22 8.70X 107 49 1.80x 10 49
Industrial seed 50 28 7.6 39 0.19 47

FERNGy BUBRIE AR 2R, SR AR Al R T — e
Jls B R AU, R A 5 R P B ER AR 8 1A
HAEF, xR R R, AR A
T A BRI AR 5 11 R R T 45 et S SR AR I AR
H i S g R T PO SR BT R R T o D Wi
AN[F AR AR I RS LR, X SRR 3 A
P Zeta RAAZHEAT THU0E, S5RWIE 4 Frs.

A — Active seed A
% — Active seed B
O— Industrial seed

A

Zeta potential/mV
S

_40 1 ! 1 1 1
4 6 8 10 12 14

pH
4 fEFPH) Zeta HUAZBE pH AZ 1L
Fig. 4 Variations of Zeta potential of seed with pH
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Al ) Zeta AL GUE, HELAHERK I . P8
SERTCAHEN 72 SR IR AR 2 rp, AR R ) 2%
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A — Active seed A

w — Active seed B
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Fig. 5 Variations of precipitation rate of sodium aluminate
solution with seed amount of 1 g/L (sodium aluminate solution:

Na,0y, 160.0 g/L, ax=1.44)



529 BT H

/K, SR T A R T EL o A R BV VR R R L) M 1479

26 h JG I RN 4.6%. IS Hr il =R i 2%
R EBCRE AT AR, MRS E T, SRR
TR 3 RAFAE I B 5 3 11, WS IiE PR Rl A AE
PEAAT B INHE B AR5 T 129 10 min, ¥RI0CML &
FlES 3 e ()35 S KT 2 h, Sz RIS S AD A R B (1Y)
N

TEPE RS Tl SO R R AN VR 2 i R 5
Wi A A 48 VT 285 T st e L 2 TR RPN o o 3 T 1 A 2
Mo . 3 FiF i bR TR 22 5 B3, D W i B
RIS I AR ARG, SEEG ST T HIAE A L)
RIMFAFIN 42.71 m?/L) R ER AT UR 2 40
R, 2R WE 6 Fin. RAEER 1 sl 3
R R AR R LU R TR, A d5 il b 70 W Aa R SRR S
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A — Active seed A
60} w — Active _seed B A
O — Industrial seed
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Fig. 6 Variations of precipitation rate of sodium aluminate
solution with seed surface area of 42.71 m%L (sodium

aluminate solution: Na,O, 160.0 g/L, ax=1.44)
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Fig. 7 Variations of aluminate ions in initial stage of seeded
precipitation of sodium aluminate solution with seed amount of

1¢g/L
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Properties and intensification mechanism of active seed for
seeded precipitation of sodium aluminate solution

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

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

Abstract: Seeded precipitation of sodium aluminate solution can be intensified by adding active seed and the
precipitation rate can be increased remarkably. The properties of the active seed prepared by reaction of sodium
bicarbonate and sodium aluminate solution were characterized and the influences of the properties on seeded precipitation
process were investigated. The results show that the active seed is composed of bayerite with fine particle size, large
specific surface area, high surface energy and stronger solvent effect. The precipitation of sodium aluminate solution can
be enhanced considerably by adding active seed, and the seeded precipitation rate can reach 65% with only 1g/L of the
active seed. Besides the larger surface area, the stronger solvent effect and more positive Zeta potential of the active seed
are attributed to promoting the seeded precipitation. The active seed has a higher capability to induce the aluminate ion in
sodium aluminate solution converting into AIl(OH), at the initial period of seeded precipitation, and the capability
increases with the seed surface area and solvent effect. The special surface properties and the high capability of inducing
aluminate ion conversion may be the cause of the high activity of the active seed on promoting the seeded precipitation of
sodium aluminate solution.

Key words: sodium aluminate solution; seeded precipitation; surface property; mechanism
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