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Applications of High-Purity Elemental
lIron Nanoparticles (EID600)

1. Industrial Applications

a) Magnetic Materials & Devices

- Magnetic fluids (ferrofluids): Iron nanoparticles dispersed in carrier liquids produce
ferrofluids used in seals, dampers, loudspeakers, and sensors.

- Magnetic inks and toners: For security printing, barcoding, and advanced packaging where
magnetic readability is required.

- Magnetic storage media: Research use in high-density data storage.

b) Catalysis

- Fischer-Tropsch synthesis: Catalyst for converting syngas into liquid hydrocarbons.
- Wastewater treatment catalysts: Zero-valent iron nanoparticles used for reductive
degradation of chlorinated solvents and heavy metals.

- Organic synthesis catalysts: Facilitates hydrogenation, oxidation, and C-C coupling
reactions.

c) Metallurgy & Additives

- Sintering aid: Improves densification in powdered metallurgy and ceramics.
- Alloying ingredient: Enhances hardness, wear resistance, and magnetic properties in metal
matrices.

d) Energy & Electronics

- Battery anodes: Explored in lithium-ion and sodium-ion batteries.

- Magneto-caloric materials: Used in magnetic refrigeration.

- Electromagnetic shielding: Absorbs electromagnetic waves for EMI shielding and stealth
coatings.

2. Artistic Applications

a) Magnetic Art & Installations

- Ferrofluid-based art pieces responding to magnetic fields.
- Magnetic suspensions used in interactive exhibits.

b) Pigments & Coatings
- Metallic and reflective finishes in paints, inks, and coatings.
- Antique-style rust patinas or shimmering black/grey coatings.
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c) Sculpture and Craft Materials

- Blended into resins or polymers to provide metal-like appearance, magnetism, or
conductivity.

3. Educational Applications

a) Demonstrations of Nanotechnology

- Classroom demonstrations of ferrofluid behavior under magnets.
- Visualization of colloidal stability and Brownian motion.

b) Physics and Chemistry Teaching
- Demonstrating superparamagnetism and magnetic domains.
- Catalytic degradation of dyes or pollutants in lab experiments.

¢) Hands-on Student Kits

- Pre-packaged kits for science fairs and nanoscience education.
- Modules on materials science, environmental cleanup, and catalysis.

Safety Reminder

Even in art and education contexts, EID600 must be handled with strict adherence to PPE
and dust control protocols. Only pre-dispersed or encapsulated forms should be provided
for non-specialist users.

Research and Report by: Science Education Research Corporation August 2025



