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Improvement in settlement property of alumina tri-hydrate slurry by
neutralization in sodium chromate solution
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Abstract: The influence of neutralization method, temperature and types of chromate solution on the settlement property
of alumina tri-hydrate was studied in the removal of alumina from chromate solution. The results show that the average
settlement rate of alumina tri-hydrate is up to 107.1 mm/min in initial 2 min, and water content and loss of chromate in
alumina tri-hydrate is less than 38% and 0.26%, respectively by seeded neutralization. In contrast, the average settlement
rate of alumina tri-hydrate is less than 7.25 mm/min in initial 2 min period, and water content is more than 67% by
traditional direct neutralization process. In addition, increasing temperature or removing SiO, in solution benefits the
improvement of the settlement property for alumina tri-hydrate in the seeded neutralization process. Based on the
measurement of the contact angle, particle size distribution and SEM, the results also indicate that the better settlement
property of alumina tri-hydrate can be attributed to coarse particle, good crystallization, hydrophobic, low surface free
energy and little solvent tendency of alumina tri-hydrate in the removal of alumina in chromate solution.
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Table 1 Composition of chromate solutions
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p(NaZCrZO7 2H20)/ p(A1203)/

p(Si0y)  p(NaCO3)/ p(V30s)/

Solution Solution (@L ) (@L ) (@L ) (@L ) (@L ) H
S1 Synthetic chromate solution 300.0 18.0 0 0 0 14.0
S2 Simulated industrial chromate solution 300.0 18.0 0.5-1.0 0 0 14.0
S3 Chromate solution from plant 308.1 18.1 0.8 18.1 0.81 14.0
S4 Neutralized chromate solution 300.0 - - - - 5.7
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Fig. 1 Influence of neutralization method and chromate

solution on settling performance of alumina tri-hydrate in
removal of alumina: 1, 3, 5—Seeded neutralization process; 2,
4, 6—Traditional direct neutralization process; 1, 2—Synthetic
chromate solution; 3, 4 — Simulated industrial chromate

solution; 5, 6—Chromate solution from plant
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Table 2 Influence of neutralization temperature on settling

performance of alumina tri-hydrate

Neutralizing Helght.rano Of. Content of  Loss of
temperature/ C 2 min sedimentation ater/% chromate/%
emperature, underflow/% water/% chromate/%
40 0 54.45 0.11
50 70.40 40.93 0.12
60 38.21 32.17 0.22
70 14.03 29.41 0.26
80 8.21 21.87 0.17

Synthetic chromate solution, neutralizing time of 180 min by

seeded neutralization.
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Fig. 2 Influence of solution and neutralization method on

particle size distribution of alumina tri-hydrate (1, 3, 5—

Alumina tri-hydrate obtained from seeded neutralization; 2, 4,

6 — Obtained from direct

traditional neutralization):
(a) Synthetic chromate solution; (b) Simulated industrial

chromate solution; (¢) Chromate solution from plant
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Fig. 3 Influence of neutralization method on morphologies of
alumina tri-hydrate: (a) Seeded neutralization; (b) Traditional

direct neutralization
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Table 3 Influence of neutralization method and chromate solution on surface properties of alumina tri-hydrate

Contact angle/(°)

Alumina trihydrate ~ Content of water/ re /—1 7o /—1 s/ L .
No. % Glycerol Benzene (mN-m ) (mN-m ) (mN-m ) e
1 37.21 33.30 10.90 25.71 28.34 54.05 0.91
2 67.23 24.29 11.02 30.72 28.33 59.05 1.08
3 38.54 28.94 7.72 27.95 28.60 56.54 0.98
4 68.86 25.60 11.39 30.10 28.29 58.40 1.06
5 38.54 28.50 8.99 28.30 28.51 56.80 0.99
6 68.86 25.50 14.49 30.58 27.95 58.53 1.09
R4 FONREL OGS Y Rl A R AR T ) PR RE IR
Table 4 Influence of neutralization temperature on contact angle and surface free energy of alumina tri-hydrate
Temperature/ Contact angle/(°) oy 7o/ vs/ P/ D
C Glycerol  Begene  (MNM) o @mNm) o mNmh) O
40 30.47 27.75 27.93 28.03 55.78 0.99
50 33.12 25.64 27.29 28.50 54.14 0.90
60 36.03 24.12 26.71 28.26 52.38 0.85
70 35.72 24.10 24.43 28.46 52.56 0.85
80 36.07 23.93 20.66 28.41 52.34 0.84
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