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Removal of manganese from high-manganese acidic wastewater using

HDS-chemical oxidation combined technology

YAN Siming ZHAN Youhong
(Dexing Copper Mine, Jiangxi Copper Co. Ltd., Dexing 334224, Jiangxi, China)

Abstract: To address the challenges of treating high-flow (7.5%10* m’-d™) mine acidic wastewater with high

manganese concentration fluctuations (100-300 mg-L™") and scaling tendency, an integrated HDS-potassium

ferrate oxidation process was developed. The results demonstrate that this process achieves an effluent manganese

concentration of 0.57 mg-L™" at a treatment cost of 3.39 RMB -m™, with total manganese removal efficiency

reaching 99.37%, consistently outperforming the 2.0 mg- L™ discharge limit specified in the Integrated Wastewater

Discharge Standard (GB 8978—1996). The sludge generated can be utilized as ecological restoration substrate.

Characterized by high efficiency, operational stability and environmental friendliness, this process provides a

reliable technical solution for treating similar wastewater streams.

Key words: high density sludge (HDS) process; chemical oxidation; high-concentration manganese; acid mine

drainage (amd); manganese removal
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Fig. 1 HDS process+chemical oxidation technology manganese removal process
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Table 1 Operation data of manganese removal pretreatment by HDS process

EE K AL /m® JEK Mn* ¥ J / (mg - L™ B M0 W/ (mg - LT B RRE % 7K pH1E
202345 H 979 605 64.24 8.62 86.58 7.47
202346 H 992 566 60.00 12.67 78.89 7.19
202347 H 1016 729 90.68 18.04 80.11 7.31
202348 H 1083512 98.91 14.97 84.87 7.45
202349 H 972 691 95.07 13.81 85.48 7.49
2023410 A 465 479 98.05 8.29 91.54 7.57
2023411 H 500 450 98.64 12.12 87.72 7.50
2023412 129 233 116.42 16.15 86.13 7.41

eS| 6 140 265 90.25 13.08 85.17 7.42
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Fig. 2 Changes of manganese ion concentration in external
drainage after reducing manganese content by chemical

oxidation technology
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