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Element 41 — Complete Summary
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Nb
Niobium

Key Properties

Atomic Mass 92.906

Category Transition Metals

State at 20°C solid

Melting Point 2477°C

Boiling Point 4741°C

Density 8.57

Electron Config [Kr] 4d45s1

Electronegativity 1.6

Year Discovered 1801

Discovered By Charles Hatchett

✨ Did You Know?

1 It was originally named 'columbium' (Cb) after Columbia (a historical name for the Americas) where the first

mineral containing it was found. It was officially renamed niobium in 1949.

2 It is named after Niobe, a figure from Greek mythology and the daughter of Tantalus, because the element is so

chemically similar to tantalum.

3 Niobium becomes a superconductor at very low temperatures and is used to make powerful superconducting

magnets for MRI scanners and particle accelerators.

4 Adding a small amount of niobium to steel dramatically increases its strength, making it crucial for high-

strength, low-alloy (HSLA) steel used in pipelines and car parts.

5 Some hypoallergenic jewelry is made from niobium because it is physiologically inert.

👁 APPEARANCE

Niobium is a soft, grey, ductile metal.

🦸 SUPERHERO PERSONA

"The Superconductor, a hero who gains amazing powers at low
temperatures, creating powerful magnetic fields."

🔗 EVERYDAY CONNECTION

Niobium is found in the superconducting magnets in an MRI machine.

🎬 POP CULTURE

Niobium appears as �Columbium� in Avatar � a nod to its old name.

Niobium (Nb): The Superconductor and Alloy Booster

Niobium is a shiny, silvery metal that naturally resists corrosion thanks to a thin protective oxide layer on its surface. It’s prized for making super-strong alloys and for its remarkable superconducting ability, which makes it vital in advanced technology.

Why Is Niobium Useful?

Niobium’s importance comes from two main strengths: boosting alloys and enabling superconductivity.

Alloys: Adding small amounts of niobium to steel makes it much stronger and more durable, especially at low temperatures. These niobium alloys are used in jet engines, rockets, construction beams, oil rigs, and gas pipelines.

Superconductors: When cooled close to absolute zero, niobium becomes a superconductor—able to carry electricity with zero resistance. This property is used to make the powerful magnets in MRI scanners, particle accelerators, and NMR machines.

Optical Lenses: Niobium oxide compounds are added to glass to make thinner, lighter corrective lenses by increasing their refractive index.

Natural Abundance & History

Niobium is mainly found in the mineral columbite, which often occurs alongside tantalum. It can also be recovered as a by-product of tin mining.

Discovery (1801): English chemist Charles Hatchett discovered the element and called it columbium, after the mineral it came from.

Confusion with Tantalum: For decades, scientists mixed up niobium with tantalum because they occur in the same ores and have very similar properties.

Renaming & Isolation: In 1844, German chemist Heinrich Rose showed that they were distinct elements and renamed columbium niobium, after Niobe, daughter of the mythical King Tantalus. The pure metal was first isolated in 1864 by Christian Blomstrand, who reduced

niobium chloride with hydrogen.

Biological Role

Niobium has no known role in living things. Fortunately, it is non-toxic and considered safe to handle.
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