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Abstract
The high-sulfur bauxite under the coal mines in Henan Province was used as raw material. The
grinding fineness, pH value and collector dosage on its desulfurization performance, and
industrial flotation desulfurization process were studied. The best flotation desulfurization
conditions were grinding fineness of 75 %, pH of 8.5, and collector of 600 g/t. “One coarse, one
cleaning and one sweep” closed-circuit flotation was established as the industrial flotation
desulfurization process. After the closed-circuit test, the sulfur content of aluminum concentrate
with the yield of 93 % was 0.23%, and the sulfur removal rate was 83.16 %, and the sulfur content
of tailings (sulfur concentrate) was 15.09 %.
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1.

Introduction

The bauxite resources in China are relatively necessitous compared to huge consumption. With
the rapid development of the world's alumina production industry, over 50 % of the world's
alumina production capacity is concentrated in China. So, in the face of the soaring demand for
bauxite resources, China will bear huge pressure [1 - 6]. According to the U.S. Geological
Survey's annual reserves and production data, China's bauxite resources have a static recoverable
life of only 14 years, far behind the global 102 years [7 - 8]. In order to ensure the further
development of China's alumina production industry, it has become very urgent to explore and
find new areas of bauxite. In recent years, many fine bauxite deposits have been found in North
China coalfields. In Henan Province, from 300 meters to 500 meters below the coal seam, bauxite
reserves of 300 million tons can be found [9 - 10], however, this part of bauxite has high sulfur
content and cannot be directly used in alumina production. Therefore, solving the problem of high
sulfur in coal seam bauxite will be of great significance for expanding the source of bauxite and
ensuring the safety of the Chinese aluminum industry.
2.

Raw Ore

2.1

Multi-Element Analysis

The ore samples used in the laboratory represented the high-sulfur bauxite under the coal mines
in Henan Province. The chemical composition of the ore sample was analyzed. A typical result is
shown in Table 1.
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Table 1. The main chemical components (%).
element

Al2O3

SiO2

Fe2O3

TiO2

K2O

Na2O

content

63.46

12.35

2.46

2.96

1.10

0.025

element

CaO

MgO

S

C

LOI

content

0.81

0.25

1.21

1.80

13.40

It can be seen from Table 1 that aluminum in the ore exists in the form of alumina with a high
content of about 64 %, silica content was relatively low at 12.35 %, and the alumina-silica ratio
was 5.14. However, the ore contain elevated sulfur, reaching 1.21 %, which belongs to a highsulfur bauxite ore. Desulfurization experiments needed to be conducted on the ore sample to see
if it could become useful for processing.
2.2.

Process Mineralogy

2.2.1. Mineral Composition
The mineral composition of the raw ore is shown in Table 2. The valence analysis of sulfur is
shown in Table 3. The X-ray diffraction analysis is shown in Figure 1.
Table 2. Analysis results of phase composition (%).
Phase

Diaspore

Pyroxene

Kaolinite

Chlorite

Illite

content

65.00

5.5

5.0

3.0

10.5

Phase

Pyrite

Calcite

Anatase

Rutile

Quartz

content

2.4

1.4

2.0

1.0

1

Table 3. Valence analysis results of sulfur (%).
2-

Total sulfur

Sulfur content in sulfate

S

1.21

0.07

1.14

It can be seen from Table 2 and Figure 1, the diaspore is the main aluminum mineral, and the
sulfur existed mainly in the form of pyrite. In order to obtain a low-grade sulfur product, flotation
desulfurization experiments needed to be performed. Studies had shown that bauxite with 2 %
sulfur can be desulfurized by flotation to obtain concentrates with sulfur content below 0.41%
[11].
The flotation desulfurization process of the high-sulfur bauxite was based on the flotation
differences among pyrite, diaspore, and aluminosilicate minerals. Xanthate was used to remove
pyrite from bauxite via reverse flotation.
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amount of collector used was 1000 g/t. The industrial desulfurization flotation process adopts
"one coarse, one fine, one sweep" flotation, and the process of returning the middle ore to the
rough flotation can obtain the aluminum concentrate with sulfur content of 0.23 %, and the
concentrate yield of 93 %. The sulfur removal rate was 83.16 %, and the sulfur content of the
tailings (sulfur concentrate) was 15.09 %.
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