
Understanding 
Thermal Conductivity, Adsorption, and Surface 
Area

Using Carbon Chemistry



Thermal 
Conductivity
How Heat Travels in Materials

Thermal conductivity is how well a material transfers 
heat. If something has high thermal conductivity, heat 
moves through it quickly.

Imagine a metal spoon in a hot cup of soup. If the spoon 
has high thermal conductivity, the heat from the soup will 
quickly travel up the spoon, making the handle hot. If the 
spoon has low thermal conductivity (like a wooden 
spoon), the heat won't travel up as quickly.  Heat 
Conductivity – Spoon Test

https://www.youtube.com/watch?v=_5xOyWvYwOM

https://www.youtube.com/watch?v=_5xOyWvYwOM
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Thermal Conductivity & Carbon 
Materials

● Graphene is a two-dimensional material composed of a single layer of carbon atoms arranged in a 
honeycomb lattice. It's known for its exceptional strength, flexibility, and ability to conduct electricity 
and heat. Essentially, it's a super-thin, incredibly strong, and highly conductive material with potential 
for numerous applications. 
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● Carbon Nanotubes are cylindrical nanomaterials made of carbon atoms, with diameters in 
the nanometer range and lengths ranging from micrometers to millimeters. They are essentially 
rolled-up sheets of graphene, a single layer of carbon atoms arranged in a hexagonal lattice. 
CNTs are known for their exceptional mechanical strength, electrical conductivity, and thermal 
conductivity, making them promising materials for various applications. 

https://www.google.com/search?sca_esv=80fe4e9e591dacc5&sxsrf=AE3TifOaGz9FcspM8Yf-gaeKSSwqizoqsA%3A1750181944608&q=graphene&sa=X&ved=2ahUKEwj__OXo__iNAxVph-4BHRyNMeMQxccNegQIKRAB&mstk=AUtExfDE_XXTzWBSVFlkpJCCAEDh1GqdKD1WPGUsH7lqmUPdkixseE3kWa1DSHNqWcLWrewuw2-KGUQPejlqRGjhpscsQhn3T8Yawmj-6zm44fvmXVk1yh7KN461mpfmcZC8QZ8k4XMVM4iuBValTaotIfc1wfy-nFotgCt4xFRU96EcOFyAjGgEiCZG7-gFx4tkiOqYta9co2Ne40KCnu91TvbiY2gD9h_QBgKPPUAwen6SUgDGGGRNotNXPH2pAjPniagT92Vt9H5jLAQNGTAr0lLvr6ER3G27QYVm9ue6BSV7XQ&csui=3


Why Does It Matter in Carbon Materials?
Some carbon materials (like graphene and 
graphite) are great at moving heat. That makes 
them super helpful for things like: - Cooling 
down electronics - Making heat shields and 
protective coatings

Examples of Carbon Materials That Transfer 
Heat Well: - Graphene: Very thin and flat; 
transfers heat really fast. - Graphite: Good at 
moving heat; used in factories and machinery. - 
Carbon Nanotubes: Tiny tubes that are awesome 
at transferring heat.
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Adsorption
Adsorption is when objects stick to the 

surface of a material.

Adsorption refers to the attraction of 
molecules to an adsorbent surface. In 
other words, it is a surface phenomenon 
by which a fluid (gas or liquid) mixture is 
attracted to the surface of a solid 
adsorbent and forms attachments via 
physical or chemical bonds.



Carbon Materials & Adsorption

Activated 
Charcoal
Used in water 
and air purifiers 
to trap impurities.

Graphene

High surface area 
makes it effective 
in catching 
pollutants.

Carbon Black

Increases surface 
area in rubber 
and paint 
applications.



Surface Area & Carbon Nanotubes

What Is Surface Area?

Surface area refers to the total area 
available on the outside of a material. 
Surface area is like the amount of wrapping 

paper you’d need to cover a box for a birthday 
present.

Why CNTs Are Special

In carbon nanotubes, it is massive due to 
their structure.Carbon Nanotubes are 

used in batteries for fast energy storage 
and release due to their large surface 

area.



Check for Understanding

1. Why is thermal conductivity important in electronics?
____________________________________________________________

2. What is one real-life example of carbon materials being used for 
adsorption?
____________________________________________________________

3. What makes carbon nanotubes special?
____________________________________________________________



Carbon materials excel in 
applications due to their 
unique properties of 
conductivity, adsorption, 
and surface area.


