
 

May 2015 

Interesting facts about Activated Charcoal used in Xenon Delivery Systems 

Activated charcoal has been used for a number of years by both the nuclear industry to trap exhaust 
gases and in nuclear medicine laboratories to trap effluent from Xe-133 used in lung ventilation 
studies.  

The effect of the activated charcoal is to selectively slow down the migration or net flow rate of 
xenon through a trap or traps so that when it leaves the equipment through an exhaust port it will 
no longer be a radioactive gas. 

Adsorption of xenon to activated charcoal is due mainly to the van der Waal’s force (or van der 
Waal’s interaction), named after Dutch scientist Johannes Diderik van der Waals. In general this 
term is used to define the electrostatic attractions and repulsions between atoms, molecules, and 
surfaces, as well as other intermolecular (between parts of the same molecules) forces. 

Activated charcoal is also used across a wide multitude application spanning both industrial and 
domestic scenarios. It is a unique form of charcoal that has been first carbonized, and then oxidized 
at very high temperatures to give it incredibly porous properties. Under a microscope it looks like 
honeycomb with millions of tiny pores. These pores act like sponges, attracting, absorbing and 
trapping many toxins and impurities, and giving activated carbon its unique health benefits.  

This charcoal is usually made from coconut shells, bamboo and other woods. The wood or shells 
are super-heated in an atmosphere of inert gas like nitrogen and then oxidized with steam, oxygen 
or carbon dioxide. This creates an amazingly porous molecular structure with a massive surface 
area for absorption. Just one teaspoon of activated charcoal will typically have a surface area the 
size of a football field. 

Coconut Shell based activated carbon products are well known for their signature physical 
properties and is the type found in the xenon traps of xenon delivery systems. Very large internal 
surface areas characterized by micro porosity, along with relatively high hardness and low dust, 
make these carbons particularly attractive for water and critical air applications such as water filters 
and respirators. It is of excellent purity, with most products exhibiting no more than 3-5% ash 
content and is considered a renewable and green raw material. 

It is important to use moisture pre-trap since the exhaled breath is essentially 100% water-
saturated.  If a moisture absorber is not used, the charcoal can become moisture laden, thus 
decreasing the absorbability of the charcoal for xenon. 

An additional interesting feature of using activated charcoal to trap xenon for the exhaled breath is 
that it is quite possible to recover the xenon subsequently. Xenon can easily be removed from the 
activated charcoal by heating; however, a procedure you would never want to do in a clinical lab. 



Food grade activated charcoal powder, sometimes called USP grade, is a deep black powder with 
very fine particles. It is odorless and relatively tasteless and should have less than 4% ash residue. 

For medicinal and health uses, activated charcoal comes in a fine powder, granules, tablets and 
capsules. Charcoal capsules may well be one of the best emergency flatulence remedies available.  

When we take food grade activated charcoal it travels through our gastrointestinal tract absorbing 
toxins and impurities as it goes. This includes trapped intestinal gas and of most importance, can 
also absorb hydrogen sulfide (also known as rotten egg gas for good reason). 
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