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In recent years, China’s alumina industry has experienced rapid development, with significant
increases in both production capacity and output. Substantial progresses have been made in areas
such as efficient resource utilization, green and low-carbon development, and digital intelligence.
This paper provides an overview on the production status of China's alumina industry, analyses
the future key challenges in achieving high-quality development, and outlines the major research
directions for future technological advancement, which include the efficient utilization of low-
grade bauxite resources, the development of non-bauxite aluminium-bearing materials, green
calcination of aluminium hydroxide, full-process digitalization and intelligentizing, and large-
scale bauxite residue disposal. The study aims to provide a reference for technological innovation
and sustainable development in the alumina industry.
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1. Introduction

In recent years, the global alumina industry has experienced rapid growth, with continuous
increases in both production capacity and output. In 2024, global alumina capacity exceeded 180
million tonnes, with production surpassing 140 million tonnes. Among these, China's alumina
capacity reached 107.3 million tonnes, with output totalling 85.52 million tonnes. Under China’s
national strategy background of carbon peaking and carbon neutrality, and the construction of a
digital China, green, low-carbon transformation and digital intelligence empowerment have
become the two major themes in the development of China’s alumina industry. Particularly under
the global trend toward green and digital intelligence development, China's alumina industry faces
a series of new challenges, including the deterioration of bauxite resources, intensified
environmental pollution, increased complexity in production management, and labour shortage.
There is an urgent need to accurately identify and analyse technological breakthrough directions
in the efficient use of bauxite resources, low-carbon process innovation, and digital
transformation. This will enable scientific and technological innovation to drive industrial
advancement and support the high-quality development of the traditional alumina industry [1].

Therefore, based on a systematic review of domestic and international alumina production and
technological development, this paper analyses key technical bottlenecks and future development
trends, with the aim of providing a reference to technological progress and sustainable growth of
the alumina industry.
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2. Current Status of China’s Alumina Industry

2.1 Production Capacity and Qutput

In 2024, China’s alumina production capacity reached 107.3 million tonnes, mainly distributed in
the provinces of Shandong, Shanxi, Guangxi, and Henan. Among them, Shandong accounted for
33.7 million tonnes (31.41 %), Shanxi 26.45 million tonnes (24.65 %), Guangxi 17.1 million
tonnes (15.94 %), and Henan 11.65 million tonnes (10.86 %). The distribution of alumina
production capacity across provinces is shown in Figure 1.

Chongging Yum:]an
Hebei 4470,  130% ppper Mongolia
4.47% 1.12%
Guizhou S;I;u:;gng
5.78% Lt

Henan
10.86%

Guangxi
15.94%

Shanxi
24.65%

Figure 1. Distribution of alumina production capacity by province in China.

In 2024, China’s alumina output totalled 85.52 million tonnes. The top three producing provinces
are Shandong, Shanxi, and Guangxi, which altogether contributed 76.21 % of the nation’s total.
Shandong produced 29.60 million tonnes (34.61 %), Shanxi 20.33 million tonnes (23.78 %), and
Guangxi 14.54 million tonnes (17.00 %). The distribution of alumina output across provinces is

shown in Figure 2.
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Figure 2. Distribution of alumina output by province in China.
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accelerating the promotion and application of advanced technologies and supporting the
sustainable growth of the alumina industry.

S.

1.

10.

11.

12.

13.

14.

15.

16.

17.

References

Liyuan Chai et al., Development trend of cleaner production technology in non-ferrous
metallurgy, Nonferrous Metals Engineering, 2024, 14(07): 1-12 (in Chinese).

U.S. Geological Survey, Mineral Commodity Summaries 2025 [EB/OL]. (2025-01-01)
[2025-06-01]. https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-bauxite-alumina.pdf
People's News, Turning “dumb mines” into “gold mines”: Shaanxi research team
overcomes core technical bottleneck in alumina industry [EB/OL]. (2022-11-02) [2025-06-
01] (in Chinese).
https://baijiahao.baidu.com/s?id=1748366296375516475&wir=spider&for=pc

Henan Workers’ Daily, Chalco (Zhengzhou) Aluminium Co., Ltd.: New quality productive
forces drive transformation and upgrading [EB/OL]. (2024-04-25) [2025-06-01] (in
Chinese). http://www.hngrrb.cn/company/202307/42343.html

Rongzhen Zhang et al., Flotation recovery and extraction test of lithium from a bauxite
mine in Henan, Modern Mining, 2020, 36(11): 113—116 (in Chinese).

Junhui Xiao, Study on new technology for scandium extraction from bauxite residue via
directional mineral reconstruction based on the Bayer process [R], 2024-06-12 (in
Chinese).

Shenyang Aluminium and Magnesium Engineering and Research Institute, Intelligent
roasting optimization control system for alumina production developed by SAMI put into
operation, Light Metals, 2025(01): 30 (in Chinese).

Haolan Zhang et al., A steady-state detection method and system for the evaporation
process in alumina production [P], Chinese Patent, CN119250618A.

Haolan Zhang et al., Advanced process control system and method for alumina slurry
grinding [P], Chinese Patent, CN119680739A.

Economic Daily, Joint efforts to solve the green utilization problem of bauxite residue
[EB/OL]. (2023-12-14) [2025-06-01] (in Chinese).
https://baijiahao.baidu.com/s?id=1785209779420542986 & wfr=spider& for=pc

Zibo Evening News, High-value utilization of bauxite residue injects new momentum into
green development [EB/OL]. (2022-12-10) [2025-06-01] (in Chinese).
https://paper.zbnews.net/zbwb/pc/content/202212/10/content 6803 8.html

Guotao Zhou et al., Clean two-stage Bayer process for nearly zero-waste disposal of high-
iron bauxite, Journal of Cleaner Production, 2023, 405: 136991(in Chinese).
https://doi.org/10.1016/j.jclepro.2023.136991

Ruibing Li et al., Treatment of bauxite residue by combined calcification-carbonation
method, Journal of Hazardous Materials, 2016, 316: 94—101(in Chinese).
https://doi.org/10.1016/j.jhazmat.2016.04.072

Shuai Yuan et al., Enhanced iron mineral removal and alumina enrichment from high-iron
bauxite by advanced roasting techniques, Powder Technology, 2020, 372: 1-7(in Chinese).
https://doi.org/10.1016/j.powtec.2020.05.112

Ran Zhang et al., Recovery of alumina and alkali from Bayer red mud via hydrothermal
synthesis of Ca-Fe and Ca-Al garnet phases, Journal of Hazardous Materials, 2011,
189(3): 827-835(in Chinese). https://doi.org/10.1016/j.jhazmat.2011.03.004

Haixia Xin et al., Mixed roasting process of high-iron bauxite and ammonium bisulphate,
The Chinese Journal of Nonferrous Metals, 2014, 24(3): 808-813(in Chinese).
https://doi.org/10.19476/j.ysxb.1004.0609.2014.03.031

Yang Chen et al., Extraction and utilization of valuable elements from bauxite and bauxite
residue: A review, Bulletin of Environmental Contamination and Toxicology, 2022, 109(1):
228-237(in Chinese). https://doi.org/10.1007/s00128-022-03502-w

406



	AA01 - Current Status and Development Trends of China's Alumina Production Technologies
	Abstract
	1. Introduction
	2. Current Status of China’s Alumina Industry
	2.1 Production Capacity and Output

	5. References




