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• 1863

• Ferdinand Reich &
Hieronymous Richter

• Indicum = Indigo → Indium

• ”Crying metal”

Discovery

https://commons.wikimedia.org/wiki/File:Ingot_of_40_grams_of
_indium.jpg



Indium on Earth

• Mined along with Zinc

• Indium tin oxide – 45 % of indium
usage.

• Critical applicatons: LCDs, touch
screens, solar panels, variety of
sensors, semiconductors Crustal abundance

Indium: 0.052 ppm
Silver: 0.055 ppm
Gold: 0.0013 ppm
(Royal Society of Chemistry)

Data: Royal Society of Chemistry/Chart: Jenna Wallius



Chemistry



Indium in Periodic Table
• Group:

13
• Atomic

number: 49
• Molar mass:

114.82 g/mol
• Electron

configuration:
[Kr] 4d105s25p1



Properties of
the element

Melting point 156.60 °C
Hardness (Mohs |

Brinell)
1.2 8.83 Mpa

Electronegativity 1.78
Atomic radius 142 pm

Thermal conductivity 82 W/(m K)

Electrical
conductivity

1.2 · 107 S/m
(Conductor)

Critical Temperature 3.41 K
Magnetism Diamagnetic

Crystal structure Centered tetragonal
Space group I4/mmm



Oxidation states of Indium
Latimer diagram
• Possible oxidation

states are 0, +1, +2,
and +3



Oxidation states of Indium
Latimer diagram
• Possible oxidation

states are 0, +1, +2,
and +3

Frost diagram
• +3 is the most stable

oxidation state
• In+ tends to

disproportionate

Data from CRC handbook chemistry and physics. Diagrams: Matilda Antila



Oxidation states of Indium
Indium
[Kr] 4d105s25p1

142 pm 94 pm

Indium(III)
[Kr] 4d10



Compounds and Applications



Indium oxide and
Indium tin oxide (ITO)

https://www.chemicalbook.com/ChemicalProductProperty_EN_CB8418425.htm https://sot.com.sg/ito-indium-tin-oxide-coatings/



Indium tin oxide (ITO)
in tv screens, touch screens, solar panels and more

• Large bandgap → transparency
• Tin-doped → conductiveness

Transparency + Conductiveness = Rare combination



© 2019 Andy Brunning/Royal Society of Chemistry



Other applications
Semiconductors:
• InP
• InSb
• InGaN
• InGaAsN

Pigments: YIn1-xMnxO3
• Best results with small x values
• Non-toxic
• Laboratory Work in Inorganic

Chemistry
Picture: Matilda Antila



Conclusion and Future Aspects
• Indium is rare and soft metal with low melting point

• Many of the In-based compounds are semiconductive

• Indium tin oxide is the most important compound

• Better recycling processes

• Potential replacements (Graphene, silver nanowires..)



Questions?
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