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Table 1 Comparison of different types of PCBs with typical natural mineral resources in terms of metal content and economic value
- ‘ w(PCBs) 42 B /% ‘ A mﬁ%ﬁ%%ﬁwz ‘ SR/ )
PC 4R HHETFHL L R LI
Cu 14.3 13 10 0.4 0.97 7.40x10*
Al 2.8 1 10 4.5 0.5 1.97x10*
Pb 2.2 0.3 1 0.1 0.03 1.70x10*
Sn — 0.5 1.4 0.002 — 2.20x10°
Ni 1.1 0.1 0.3 0.001 0.02 1.25x10°
PdY 124 210 10 — — 2.20x108
Au? 566 350 20 5.7 490 8.00x108
Ag? 639 1380 299 22.9 100 7.50%10°
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Research on resource-based utilization technology of non-ferrous metals
in e-waste via bath smelting

Zhang Lei, Hao Fulai, Zhang Shibiao, Wang Xiumei, Zhang Yanming
(Changchun Gold Research Institute Co., Ltd.)

Abstract:Non-ferrous metals are indispensable raw materials for national economic and defense infrastructure. In
China, the high external dependency, low ore grades, scarcity of large- and medium-scale mines, costly extraction, and
slow natural remediation processes pose significant challenges to the non-ferrous metals industry. This study reviews
the evolution of policies related to non-ferrous metals, highlighting the industry’s scale and key contradictions. Notably,
printed circuit boards (PCBs) contain far higher concentrations of non-ferrous metals than natural ores, offering
substantial economic potential. Current large-scale PCB processing predominantly employs bath smelting technology.
This paper elaborates on the application of bath smelting for e-waste treatment, including its research progress and global
industrialization trends. It systematically summarizes domestic technological achievements, analyzes the status of bath
smelting in resource recovery from technical promotion and barrier-breaking perspectives, and discusses the unique
characteristics of non-ferrous metal bath smelting. Future development directions are also proposed to provide insights
for advancing resource-based utilization of non-ferrous metals in e-waste.

Keywords: non-ferrous metals; circular economy; utilization as green resources; e-waste; bath smelting; resource

regeneration



