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Synthesis of Surface-Coated Aluminium Powders

@ Technology Overview

« This technology ensures stability during handling of aluminum (Al) base metal powder that is highly explosive and reactive when combined with oxygen.
+ Spontaneous coating technology of organic and inorganic materials instead of surface oxide present at Al powder's surface.
« Synthesis of surface-coated Al powers for various military and civil applications

Coating of organic/inorganic materials

Plasma-Reactor Fabrication of new Al powder instead of surface oxide
. —— nm-Al Metal or organic coating
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Removal of surface oxide

Atmosphere control (control of carrier gas's oxygen ~ NAP (Nanoparticle-Attached Powders)
concentration), oxygen/Ar mixed gas used

« Designing Al powder geometry to leverage Al's high reactivity: Fabrication of NAP powdered material and powder synthesis
« First in Korea to develop a technology to fabricate organically/inorganically coated Al powder with both low ignition temp, high reactivity and handling stability

New Al powder Metal coated Al powder Organically coated Al powder
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« Working on how to remove oxide from the surface of Al powder and to prevent re-oxidation

© Highlights and Strengths

« Synthesis of surface-coated Aluminium Powders
- Organically coated 100 nm level Al powder (IP protected) using fluorine or nickel
- Al nanoparticle-attached micro-scale Al powders (NAP)

+ Achievement of handling safety in Al powder using innovative interface structure
- Reliable enough to be applied for military purposes
- Possible to remove aluminum power's oxide membrane in solution
- Capable of evaluating ignition, combustion and explosive properties

« [Patent] KR10-2016-0133712 ALUMINUM PARTICLES COATED WITH FLUORINATED HYDROCARBON POLYMER LAYER AND METHOD OF
MANUFACTURING THE SAME

@® Business Cases

« The global market for highly active pure Al powder is worth 280 billion won (CAGR 3.2%). The local market is worth 19.6 billion won as of 2016.

+ The market has been dominated by makers of metal paste (e.g. military purpose materials, solar cells). In the future, low-priced Al powder from Chinese vendors will
expand market share.

Applicable products/services
« Rear electrodes of solar cells  « Boosters for rockets
+ Warheads + Underwater welding rods

Transferable technology

« Technology to organically coat Al powder

« Technology to metal-coat Al powder

+ Technology to remove oxide membrane from Al power's surface

Additives to solid and liquid fuel Underwater bond
for space projectiles
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