H[5 2040 78 & TR ELA S BIFT A RIAR

DOI 10.15302/J-SSCAE-2024.05.003

H 52040 g € TiERHRANLAE S BT &2 Rt 5

ST, RN, BB, KSR, BRI

(. FEF RS EIREE 2R, KV 410083; 2. F & @b &R e E H A=, Kb 410083,
3. WK E LT RBiE TR A R .G, K 410083)

WE: Ribne g, Kk, G308, Bee. simfhk)E, @rRik. SeMrEiias Dk R, REEXEE TR,
AR S 2 A, SCHERIESRE . “X7 . LN B S d R IR B KWK RS bR, SR AEREF, REMLTE
G Tl ARG B, 7 B0 4 T R T R . BRSO R B R e e E N A MU, TR RS TRE
BWMTZ T AR T H NG & TR I AR RES, 4150 T RENG & TR R RS, $EH 11 2040 4
FKENG & THRERHS R RS, SR a0 RS, BRI RS D E BN ARRIE T M. kG, MR AR R EE
AR ERR ST IR B EE . ERBRAA IR R ERBERIMEIR R . W E KL% O AR IR S 7125 7 1H i
TR SR, DU A TR A 2 3 SO AL a8 [ e iR 4 Tl R BRI 3K

KR e Dl TERES meTE: HEABW; e

hESES: TF kRN A

Frontiers and Innovative Development of Metallurgical
Engineering Science and Technology in China
Toward 2040

Chai Liyuan "**, Wang Haiying ">, Min Xiaobo "*°, Liu Hui "*?,
Wang Qingwei"*’, Gu Huangling'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China; 2. State Key Laboratory of
Advanced Metallurgy for Non-ferrous Metals, Changsha 410083, China; 3. Chinese National Engineering Research Centre
for Control & Treatment of Heavy Metal Pollution, Changsha 410083, China)

Abstract: Promoting the low-carbon and intelligent development of the metallurgical industry and establishing a low-carbon metallurgical
industry system are crucial for ensuring national metal resource and energy security, strengthening the manufacturing sector, and
supporting carbon reduction and ecological construction in China. Based on a global perspective, the metallurgical industry of China
is still at a stage of low-end manufacturing. Therefore, it is necessary to conduct the top-level design to boost China’s strength in
metallurgical development, integrating the independent control of metal resources, intelligent manufacturing, environmental protection,
and national security maintenance as an organic whole. This study summarizes the frontiers and development trends of metallurgical
engineering science and technology worldwide, analyzes the development vision of metallurgical engineering science and technology
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in China, and proposes medium- and long-term strategic measures for China’s metallurgical engineering technology development
toward 2040, involving general development ideas, key strategic tasks, and main technology development directions. Furthermore, the
following countermeasures are proposed: (1) developing disruptive technologies in the metallurgical field in advance, (2) integrating
the industrial and innovation chains of the metallurgical industry, (3) building a sophisticated talent system, (4) improving the policy
and standards systems, and (5) constructing driving forces for core technology development.

Keywords: metallurgical industry; engineering science and technology; metallurgical engineering; technology foresight; country with

a strong metallurgical sector
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