Nickel Element Chemical Symbol ‘‘Ni’’ Atomic Number 28
Nickel is a very popular chemical element referred with the chemical notation “Ni”. This
element has an atomic number of 28. This transition metal has a slight golden reflection on
a white silvery surface. Nickel is situated in Group 10 of current style Periodic table given
by International Union of Pure and Applied Chemistry. Nickel is the member of the
transition metals. Other members of the group are platinum (Pt) and palladium (Pd). These
are located in the D-block transition metals of the periodic table. Nickel exhibits properties
as being hard as well as ductile.
Occurrence of Nickel
Nickel does not exist as the pure native metal. Its occurrence is in the forms of different
minerals such as the silicates, sulfides,and the arsenides. In the sulfides, we most popular
minerals are pentlandite, the pyrrhotite, polydymite the millerite, garnierite, millerite and
the siegenite. These are found in Australia, ex-USSR, Canada, Cuba, Indonesia and
U.S.A. As far as the world supplier of nickel material is concerned, Canada’s Sudbury region
of Ontario stands out since it provides around thirty percent of the global market of nickel.
The earth’s core is believed to have a great concentration of minerals of nickel and other
various elements.
Physical Properties of Nickel
Nickel is silvery-white. hard, malleable, and ductile metal. It is of the iron group and it takes
on a high polish. It is a fairly good conductor of heat and electricity. In its familiar
compounds, nickel is bivalent, although it assumes other valences. It also forms a number of
complex compounds. Most nickel compounds are blue or green. Nickel dissolves slowly in
dilute acids but, like iron, becomes passive when treated with nitric acid. Finely divided
nickel adsorbs hydrogen.
Alloying Behavior of Nickel
Nickel had always been a very important element for various industries because of the fact
that it is an extremely adaptable material that has the capability to alloy with many different
metals. Nickel alloys withstand high temperature and high pressures, making nickel alloys
the best option for high-performance uses for example blades of the jet engine. These alloys
resist corrosion. That is why nickel alloy “Monel” is utilized in deep seal mining
applications, where sea water raises a persistent danger of corrosion.
Nickel alloys also come as non-ferrous metals with elevated toughness and strength, robust
resistance to corrosion, and withstanding extremely high-temperature. Since pure nickel is
a brilliant shining silver-white element of the transition metals group and is hard, ductile
and malleable. Nickel is also very tough and has very good corrosion resistance. Therefore
Nickel also offers a superb foundation for making advanced alloys for the same reason.

Material Grades PDF Resources www.materialgrades.com

Nickel Element Chemical Symbol ‘‘Ni’’ Atomic Number 28
Some of the renowned nickel alloys are listed:
Alumel (nickel, manganese, aluminum, silicon)
Inconel (nickel, chromium, iron)
Chromel (nickel, chromium)
German silver (nickel, copper, zinc)
Cupronickel (nickel, bronze, copper)
Hastelloy (nickel, molybdenum, chromium, sometimes tungsten)
Monel metal (copper, nickel, iron, manganese)

Different color of coins produced from nickel alloys
Chemical Properties of Nickel

Chemical Reaction of air with nickel
Air does not chemically react with nickel under atmospheric conditions. Precisely
particulated nickel metal chemically acts with air. Under reaction, form is mostly
pyrophoric.
At elevated temperatures, the chemical reaction between oxygen and nickel metal surfaces
not to progresses as completion but yields some partial nickel oxide. The chemical reaction
is as under,

O2(gas) + 2Ni(solid) → 2NiO(solid)
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The reaction of nickel with water with nickel
Water does not react with nickel metal under normal conditions.

The reaction of the halogens with nickel
Fluorine gas, symbolically F2, does not react with nickel in full capacity but reacts very
slowly. This chemical property of nickel, makes its alloys a vital metal for making the
containers of fluorine.
When halogens such as chlorine, Cl2, bromine, Br2, or iodine, I2 chemically react with
nickel they form nickel dichloride, symbolically as NiCl2, nickel dibromide, symbolically as
NiBr2, and nickel diiodide, symbolically as NiI2. The chemical reaction is as under,

Cl2(gas) + Ni(solid) → NiCl2(solid) [yellow]
Br2(gas) + Ni(solid) → NiBr2(solid) [yellow]
I2(gas) + Ni(solid) → NiI2(solid) [black]

The reaction of acids with nickel
Dilute sulphuric acid has the ability to let nickel metal being absorbed and produce
solutions having the aquated symbolically as Ni(II) ion and also the hydrogen gas,
symbolically as H2. In practice, the Ni(II) is present as the heavy complexion symbolically as
[Ni(OH2)6]2+

H2SO4(aq) + Ni(solid) → Ni2+(aqueous) + H2(gas) + SO42(aqueous)
The high concentrated and oxidized nitric acid, symbolically as HNO3, chemically reacts on
the outer periphery of iron symbolically as Fe and passivates and protects the surface. Thus
it is used for passivation as well.

The reaction of bases with nickel
Nickel does not chemically react with aqueous sodium hydroxide, symbolically as NaOH
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Uses
It is widely utilized for the making of different stainless steel. Some of the stainless
examples:

Nickel is also used in variety of iron based alloys as well for
example 1.4404 Material & Low Carbon Austenite Stainless
Steel, 1.4571 Stainless Steel; Titanium Austenite Material, 316L
Stainless Steel & Low Carbon Austenite Material and C45 Medium
Carbon Steel grade
Nickel is also used for the production of other corrosion-resistant alloys for instance:
Invar(R)
Hastelloys(R)
Monel(R)
Inconel(R)
Copper-nickel alloys are also used for specialized tubing widely utilized in the
manufacturing of desalination plants for transforming sea water into fresh water.
Nickel is utilized as an alloying element in austenitic stainless steels, cast irons, and nonferrous alloys. It is also used in nickel-based alloys, which are applied to more challenging
applications. Some of the everyday life examples of nickel are coins, taps and shower heads
of the bathroom.
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