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Practice and Discussion of High-Sulfur and High-Carbon
Bauxite in Alumina Production
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2. National Aluminum Smelting Engineering Technology Research Center, Zhengzhou Nonferrous
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Abstract; High-sulfur and high-carbon bauxite is used in an alumina refinery in Zunyi by Bayer
process. Due to its long-term use of this type bauxite, composition of sodium aluminate solution in system
is complex, and material is black and viscous, which has a big impact on production, resulting in increase
of iron content of alumina products, periodic explosion and refinement of particle size, equipment
corrosion and low cycle efficiency. Under the condition that sulfur content of bauxite does not exceed
0.3%, adding a certain amount of sodium nitrate to oxidize low sulfur in process of high temperature
dissolution can ensure that iron content of alumina products can meet the requirements of first-grade
products, production can run stably, and corrosion of equipment can be reduced to a certain extent. The
industrial test results show that oxygen wet deep oxidation desulphurization and decarbonization
technology can not only oxidize low sulfur in system, but also realize partial oxidation of organic matter,
with better effect and lower cost than adding sodium nitrate.
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Table 1 Sulfur content in bauxite

and iron content in products /%
A BT B AR Fer Oy
2 A 0. 66 0. 020
34 0. 62 0. 027
4 0. 30 0.019
57 0. 37 0.018
6 A 0. 37 0.017
;| 0. 37 0.014
8 H 0.20 0.012
9 A 0.21 0.012
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Table 2 N¢/Ny ratio and decomposition rate

of sodium aluminate solution

A R NQIREE/ (g« L™ KW Ne/Nr b/ % Mg 3%/ %

5H 157. 4 10. 10 50. 60
6 H 157. 2 10. 20 49.70
7H 156.0 11. 40 49. 40
8 H 154.9 12.50 49. 40
94 153.2 13. 80 49. 50
10 A 150. 9 14. 70 48. 50
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Table 3 N¢/N; ratio and cycle efficiency

of sodium aluminate solution

A A0 A B Y e KW Ne/Nr 18/ (el
(g« LD % (kg * m %)

5H 237.1 10. 10 149. 2

6 H 236.6 10. 20 146. 2

7H 235.6 11. 40 143. 3

8 H 234.4 12. 50 141.9

9 H 232.1 13. 80 145.0

10 H 231.2 14.70 139.2
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Fig. 1 SEM morphologies of aluminum hydroxide with/without sodium oxalate precipitation

AT HAR 9 HIT i BUE KA RS

fift 3.5 pom BUAZ A KR B AR AR R kL BE ) SF- 2
AR BL o L™ R B K S0 5 B S S 1 i A A
x4 HABRRMEALWETRAEZTNLER
Table 4 Particle size of products before/after

periodic explosion and refinement

A 3.5 pm AL X10%) —43 pm /%
1H 3.24 16. 8
2 A 2.92 16. 0
3 A 3.28 17.3
4 A 3.31 15. 8
54 2. 94 14.9
6 H 2.98 15.9
7A 2.81 14. 8
8 A 3.25 17.9
9 H 9.99 17.6
10 H 7.77 19. 6
11 4 3.68 32.6
12 A 2.29 15.7
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Table 5 Chemical compositions of

high-carbon bauxite /%

2% TR AL YR BEBY
Al O4 47.53 50. 74
SiO; 6. 37 11. 07
Fe, O 24. 35 20. 73
TiO, 2.56 2. 26
K;O 0.35 0. 40
CaO 1. 10 0.27
MgO 1.25 0.91
C 2.07 0.73
S 0.11 0. 04
A LB 0.076 0.43
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Table 6 Mineral phase of high-carbon bauxite
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