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1、Introduction

Inevitable

Clean Production

Zero Waste

Recovery of Fe, , C, Zn、、
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Quantity and Chemical Composition of
Residues  

～1450 t/d = 500,000 t/y (Dry Base)

DSC (Dragon Steel Corporation)
～300 t/d = 105,000 t/y (Dry Base)



CSC (afen)
6

Main Residual Materials
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Residues
Chemical Composition   (wt%) dry base

C T. Fe Fe (+2) Fe (+3) SiO2 Al2O3 CaO MgO Zn Pb K Na

BOF Dust 11.1 30.29 12.2 18.09 4.89 1.38 26.82 4.87 0.83 0.23 0.28 0.23

BOF Slurry 1.4 63.80 56.11 7.11 1.79 0.21 5.07 0.91 0.32 0.09 0.05 0.22

BF Flue Dust 39.0 31.80 3.44 28.36 6.26 2.60 4.47 0.81 0.05 0.02 0.09 0.11

IWI Fly-Ash 2.6 23.34 0.95 22.39 17.55 7.58 21.67 2.87 0.06 0.02 0.99 0.79

BF Hi-Zn 
Sludge

32.5 30.60 3.51 27.09 6.37 2.35 4.16 0.72 2.84 0.93 0.12 0.23

BF Sludge 35.7 28.67 4.45 24.22 6.13 2.51 6.05 0.85 1.72 0.45 0.12 0.20

Oily Mill Scale 0.7 73.74 53.37 20.27 1.20 0.14 0.08 0.04 0.01 0.01 0.02 0.08

Oily DW 
Sludge

6.5 49.75 26.98 22.77 2.26 0.49 12.55 0.84 0.16 0.06 0.02 0.10

CRM Sludge 9.9 28.01 4.09 23.92 4.76 0.73 17.67 4.15 0.64 0.02 0.09 0.25

Chemical Composition of Residues
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3、Recycling Principles

(1)Self‐reducing C‐brick(1)Self‐reducing C‐brick(1)Self‐reducing C‐brick(1)Self‐reducing C‐brick

Conform to the environmental protection laws
and regulations completely

Avoid the second pollution

100% in‐plant recycling

No influence of operation efficiency
and product quality

Space and investment concern



CSC (afen)
9

4、Recycling Processes and Strategies

RHF (Rotary Hearth Furnace) : 130,000  t/y
－Carbothermic reduction
－100% removal of Zn 、Pb 
－80% removal of K 、Na
－Low DXNs emission
－Recovery of Fe 、Zn
－Technology matured ，Low risk

CBP (Cold Bonded Pellet): 80,000  t/y
－Recycling of high C‐ contain coarse residues

i.e. BF Flue Dust
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Operational Data of RHF
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Operational Data of CBP
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5、Achievements of RHF+CBP Operation

Decrease DXNs and CO2 emissions

Produce high valued products of DRI and ZnO

Increase productivity of hot metal

Save costs for outside treatment

Have longer lives for BF and SP operation
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PRIMUS Process (DSC) 

EAF Dust
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6. Prospect
－An alternative recycling process

OxyCup Process :

Developed by Kuttner GmbH & Co. KG , Germany
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Residues for Recycling

16

SkullsSelf‐reducing C‐brick
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Advantages of OxyCup Process

By‐products and wastes are turned into hot metal 
and slag in a single step.

All kinds of metallic residual metals, such as skulls, 
desulphurization metals and metals from slag processing,
can be treated.

Cost effective de‐sulphurization in De‐S‐plant,
not in the converter.

Optimization of sinter plant by taking out fine materials.

High flexibility in production (up to 100 % scrap,
shutdown within 2 minutes).
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OxyCup Process Concept
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OxyCup Shaft Furnace

OxyCup Shaft Furnace
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Layout of OxyCup Plant
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OxyCup Shaft Furnace at Hamborn
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7. Conclusion

CSC do and will continuously endeavour to 

Establish high performance recycling 
system of residues

Provide the higher quality green ecology

Implement sustainable green production

Zero pollution emissions

Convert into resources highly
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Thanks for Your Attention ！


