
 
 
 
 

How to Maintain Low Oxygen and Humidity Levels Inside a Glovebox 

Maintaining low oxygen (O₂) and humidity (H₂O) levels inside a glovebox is essential in 

laboratories and production environments that handle air- or moisture-sensitive materials. 

Applications such as lithium battery research, pharmaceutical powder handling, and 

electronics assembly work all depend on a consistently controlled atmosphere. Achieving 

and maintaining these ultra-low levels requires proper equipment selection, disciplined 

operating procedures, and ongoing system maintenance. The following guide explains the 

most practical and effective methods to control oxygen and humidity inside a glovebox. 

Understand the Type of Glovebox You Are Using 

Every glovebox design maintains oxygen and humidity differently, so it is essential to 

understand how your system functions. Closed-loop or recirculating gloveboxes operate by 

continuously pulling internal air through a purification column. When used in conjunction 

with an inert-gas purging system, this process can achieve extremely low levels of oxygen 

and moisture. Open-exhaust purge gloveboxes maintain controlled conditions by 

introducing a constant flow of nitrogen or argon while exhausting processed air through a 

filter column. These systems typically maintain oxygen levels between 100 and 1,000 ppm 

and can control humidity at low percentages with a high purge rate. Vacuum gloveboxes use 

repeated cycles of evacuation and inert gas backfill, allowing them to reach ultra-low 

concentrations more quickly than purge-only systems. 

Control Sources of Oxygen and Moisture Contamination  

To maintain stable conditions, it is essential to prevent both the ingress and generation of 

oxygen and moisture inside the glovebox. Even minor leaks can cause dramatic spikes in 

both O₂ and H₂O levels. Routinely inspect the glove ports, gloves, gaskets, and door seals, as 

leaks can occur in these components over the equipment's lifespan.  

Introducing materials through the pass-through chamber is one of the most common 

sources of contamination. The chamber must be purged whenever items are transferred, 

and the inner door should never be opened until the purge is complete. Loading moisture-

rich materials will continuously release moisture into the chamber. Wherever possible, only 

pre-dried or low-porosity materials should be introduced, and sensitive items should be 

pre-warmed or baked to remove absorbed moisture before being placed inside the 

glovebox. 

Lastly, gloveboxes perform best when the internal pressure remains slightly above ambient 

room pressure. Maintaining a slight positive pressure prevents air from leaking into the 

system. Excessive pushing or pulling on the gloves can cause pressure fluctuations that 

draw in outside air and introduce oxygen or moisture. For this reason, operators should 

handle the gloves gently and avoid sudden movements that could distort the chamber. 



 
 
 
 

Pressure gauges and relief valves should also be calibrated and checked regularly to ensure 

they are operating correctly. 

Maintain the Quality of Your Purge Gas 

The purity of the inert gas supply significantly affects the glovebox atmosphere. 

Laboratories requiring ultra-low ppm control should use ultra-high purity (UHP) grade 

nitrogen or argon. If the gas source is questionable or if house-supplied gas lines show 

inconsistent readings, inline purifiers can improve quality and remove trace amounts of 

oxygen or moisture. Gas regulators and fittings should be inspected periodically for 

corrosion or condensation, which may introduce contamination. Facilities using centralized 

gas systems should verify the dew point and oxygen concentration at least several times per 

year. 

Begin With a Proper Purge or Vacuum Cycle 

Establishing a clean baseline atmosphere is the first step toward achieving stable, low 

oxygen and humidity levels. In an open-exhaust, closed-loop glovebox, an initial high-flow 

purge of an inert gas is required until the internal measurements reach the desired levels. 

Once the readings stabilize, the purge rate can be reduced to maintain the desired humidity 

and oxygen levels. An open-exhaust glovebox would consume significantly more gas as 

there is a continuous airflow of filtered ambient air, diluting the concentration of inert gas 

within the enclosed workspace. In vacuum gloveboxes, several rapid evacuations and 

backfill cycles remove air far more efficiently than continuous purging. These cycles quickly 

reduce the atmosphere inside both the antechamber and main chamber to the ultra-low 

ppm range. 

Avoid Overloading the Glovebox Interior 

The internal layout of the glovebox also affects atmospheric stability. Overcrowding the 

chamber with tools, bottles, instruments, or large equipment restricts circulation and 

increases the surface area for moisture release. Purification efficiency is highest when air 

can circulate freely throughout the chamber. Whenever possible, large or long-term storage 

items should be kept outside the glovebox. Only materials necessary for active work should 

remain inside. 
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