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Recycling Technology of Tungsten Carbide Sludge
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Recycling of Tungsten Carbide Sludge

@ Technology Overview

What is carbide aIon? Metal carbide Metal = Carbide alloy
(WC, TiC, TaC) (Co, Ni, Fe) (WC/TiC/TaC/Co)

Tungsten resources How to fabricate carbide alloy
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- Omnipresent: 62% of reserves and 87% of production concentrating in China
= Material (APT) price has risen tenfold since 2003 -
« Korea imports over 5,000 tons every year

Purification
process
(wet)

-»|  phase (<200nm)

5 phase reaction
reaction

Liquid I LNano-powder

+ Chemical purification/liquidification of sludge
« Synthesis of nano grade powder using liquid

+ Composite WC/Co powder of 200 nm grade

= Recycling of tungsten carbide — Reduce — Reuse

*APT : Ammonium Para Tungstate

« Recycle sludge type scrap generated during processing of tungsten carbide  « W powder fabricated through wet process

dissolution and separation.
- Little impact on the environment.
« Little waste from process, no limit on scale
* Recovery as high as 80%
+ Possible to synthesize nano level tungsten powder
« Existing technology applicable

+ Sludge type WC scrap is recovered by W or WC powder type after

© Highlights and Strengths

« Existing processes largely use hazardous chemical solvent.
= High cost of environmental treatment, large investment in facilities
« Existing technology for recycling tungsten carbide is restricted to scrap cycling. Little recycling of sludge.
+ Complete reaction process. Significantly less waste
« Lower process cost, more added value than existing recycling process
« Waste pollutants = premium material (world's top level)
« Possible to synthesize premium nano tungsten carbide and powder out of sludge type waste
= Environmental pollutants to highly value-added product

+ [Patent] KR10-2015-0120506 RECOVERY METHOD OF TUNGSTEN COMPOUND FROM WASTE HARD METAL

@® Business Cases

« Synthesis of nano grade WC, WC/Co powder + Possible to turn tungsten carbide sludge into valuable resources
- Cutters, durable parts - Waste -> world's top WC material (500% value added)
- Feed stock for highly abrasion-resistant HVOF Expected disposal: 1,000 tons/year

« Nano grade W and W base alloy « Usable for electronics: Heat sinks, 3D printers
- Usable for electrical contact, heat sink and 3D printers + Growth momentum for Korea's W/WG scrap industry
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