
Carbon properties

Carbon is a versatile element with unique properties that make it essential for life as 
we know it. Here are some key properties of carbon:

1. Atomic Number and Structure:

• Atomic Number: 6

• Electron Configuration: 1s² 2s² 2p²

• Carbon has four valence electrons, which allows it to form multiple bonds with other 
atoms.

2. Allotropes:

• Carbon exists in several allotropes, including diamond, graphite, graphene, carbon 
nanotubes, and fullerenes.

• Diamond has a three-dimensional crystal lattice structure, making it hard and 
transparent.

• Graphite consists of layers of hexagonally arranged carbon atoms, allowing it to 
conduct electricity.

3. Hybridisation:

• Carbon commonly undergoes sp3 hybridisation, forming tetrahedral structures, as 
seen in methane (CH₄).

• In double or triple bonds, carbon undergoes sp2 or sp hybridisation, respectively.

4. Chemical Reactivity:

• Carbon readily forms covalent bonds with other carbon atoms and various other 
elements.

• Its ability to form stable bonds is crucial for the formation of complex organic 
molecules.

5. Organic Chemistry:

• Carbon is the backbone of organic compounds, forming the basis for life's molecular 
diversity.

• Organic molecules can have single, double, or triple bonds, leading to a wide range 
of functional groups.

•



6. Electronegativity:

• Carbon has a moderate electronegativity, allowing it to share electrons with other 
atoms in covalent bonds.

7. Isotopes:

• Carbon has two stable isotopes: carbon-12 and carbon-13. Carbon-14 is a radioactive
isotope used in carbon dating.

8. Carbon Cycle:

• Carbon is a key element in the carbon cycle, moving between the atmosphere, 
oceans, soil, and living organisms.

9. Thermal Conductivity:

• Carbon exhibits high thermal conductivity, especially in its crystalline forms like 
diamond.

10.Carbon Compounds:

• Carbon forms a vast number of compounds, including hydrocarbons, carbohydrates, 
proteins, lipids, and nucleic acids.

Understanding these properties is essential for exploring carbon's role in various 
fields, from materials science to biology and environmental science.
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