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Interesting facts about Drierite and Soda Lime used in  
Xenon Delivery Systems 

 
This is a second discussion in a series of three Hot Tips. In the preceding Hot Tip for the 
Technologist I gave you some interesting facts about the Activated Charcoal used in xenon 
delivery systems. In this Hot Tip I would like to continue the theme and talk about the use of 
Drierite in xenon delivery systems. 

Water and moisture probably cause more damage than any other contaminant, either by direct 
attack or by indirect means. Dampness can promote the growth of mildew or fungus. Water 
molecules on the surface of metals can cause rust, tarnish or corrosion. Water vapor in the 
atmosphere can promote chemical reactions which will corrode or destroy the material that comes 
in contact with the products of reaction. While the insides of a compartment or container and its 
contents may feel dry to the touch, a considerable amount of water may be adsorbed on the surface 
or in the pores of them. Changes in temperature can desorb the water and condense it into droplets 
causing water spots, localized corrosion or other deterioration. 

The best way to prevent the adverse effects of moisture is to protect the compartment or container 
with a desiccant.  Desiccants have been used in all types of applications, including Nuclear 
Medicine. A Drierite desiccant is made from the naturally occurring mineral, gypsum (Anhydrous 
Calcium Sulfate), and is an all-purpose drying agent for the efficient and rapid drying of air, 
industrial gases, refrigerants, organic liquids and solids. It is used to maintain a dry atmosphere in 
storage spaces, vaults, commercial packages, and other enclosures, and for the protection of 
hygroscopic materials or materials subject to mildew, corrosion, rust, or other deterioration caused 
by high humidity. The water is securely held in the form of the hemihydrate of calcium sulfate, 
which requires temperatures in excess of 350° F to free the water. Drierite is available in several 
varieties designed to solve all types of drying problems. 

Drierite was developed by W.A. Hammond who received his PhD from Ohio State in 1929 for 
research on the behavior of the various hydrates of calcium sulfate in the naturally occurring 
mineral gypsum. This research led to the development of Drierite for use as a commercial 
desiccant. Dr. Hammond obtained a patent and the company officially began production in 1934.  

One of the applications contributing to Drierite’s early success was the prevention of condensation 
in aeronautical instruments during World War II. Military planes didn’t have pressurized or 
temperature-controlled cabins in those days. Drierite’s ability to dry the air to a     –100 °F dew 
point solved the moisture condensation problems. Removing water from refrigerants was another 
early large-scale application. 

In the 1960s and ’70s, Drierite desiccant was part of NASA’s CTE (Central Timing Equipment) 
system for every Apollo mission, including the moon landings. Drierite has a special use in U.S. 



Naval nuclear submarines and in the aftermath of the 9/11 terrorist attacks, Drierite has found 
extensive use in threat-detection systems in airports. Every day, new uses are being discovered for 
Drierite. 

Drierite is used extensively in medical testing, lung ventilation studies, in particular. In nuclear 
medicine applications, Drierite serves as an absorber to prevent moisture in the environment and 
patient’s breathe, from going into the charcoal trap of a xenon delivery system and degrading the 
quality of the charcoal. Drierite will absorb 6–10% of its weight in water, depending on relative 
humidity. Using Drierite, and changing it with each patient, will prolong the efficiency of the trap.  

The Drierite that is used in nuclear medicine applications contains a combination of regular 
Drierite and indicating Drierite granules.  

Regular Drierite is anhydrous calcium sulfate and is white in color. It is of neutral pH, constant in 
volume, chemically inert except toward water, insoluble in organic liquids and refrigerants, non-
disintegrating, non-wetting, non-toxic, and non-corrosive. 

Indicating Drierite is impregnated with cobalt chloride and is a distinct blue color when dry, 
changing to pink when it has absorbed maximum moisture.  The color change is pronounced and 
clearly visible. This makes indicating Drierite valuable when it is necessary to know with certainty 
that dryness is being maintained and to signal when the drying agent should be replaced. It has the 
same efficiency as regular Drierite, and somewhat greater capacity due to the desiccating effect of 
the cobalt chloride. 

 

                Active Drierite                                                                   Exhausted Drierite 

Both regular and indicating Drierite can be regenerated once it has been exposed to maximum 
moisture; however, it is not practical in a clinical setting. 

For the regeneration of indicating Drierite and small lots of regular Drierite, the granules may be 
spread in single layers on a metal baking sheet and heated for one hour at exactly 210° C or 425° F. 
The regenerated material should be placed in the original glass or metal container and sealed while 
hot. The color of the indicating Drierite may become less distinct on successive regenerations. This 
procedure is very specific and should not be varied in any way. 
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