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How Accurate are Phosphine Monitoring Devices? 
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Abstract 

A critical component of worker safety for fumigators monitoring phosphine gas levels is an accurate 
monitoring device. Researchers evaluated accuracy levels of four electronic devices and a tube-type 
device while monitoring Oklahoma grain elevators under fumigation; particular attention was paid to 
accuracy levels in the dangerous range.  Average accuracy of the electronic devices ranged from 60% to 
100%. Although the tube-type device was technically the most accurate, in practice it may be less 
accurate due to operator error in reading the tubes.  It is important for safety educators to fully understand 
the benefits and limitations of phosphine monitoring devices. 
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Introduction 

The U.S. Environmental Protection 
Agency (EPA) mandated a review of 
phosphide fumigants in response to 
reports of human poisonings by 
phosphine gas inhalation (Initiation of 
aluminum and magnesium phosphide 
stakeholder process, 1998; Amendment 
to Reregistration Eligibility Decision for 
aluminum and magnesium phosphide, 
2001).  The review prompted new 
restrictions on the use of phosphine.  
The revised phosphine labels have 
incorporated several of the Risk 
Mitigation Measures (RMMs) proposed 
by EPA during the review, particularly 
those focused on safety of both 
fumigators and bystanders (Degesch 
America, 2004). 

To help fumigators prevent injuries from 
phosphine use, EPA requires that 
workers monitor gas levels in order to 
determine that a safe threshold level 
has been reached before they enter a 

structure under fumigation.  If monitors 
indicate that gas levels are above the 
threshold limit value (TLV) for human 
safety (0.3 ppm) then workers are 
required to use specified personal 
protective equipment or wait to enter the 
facility until gas levels have subsided 
below the TLV. 

Two types of phosphine gas monitoring 
devices are currently available, the 
electronic type and the tube type.  
Electronic monitors utilize an 
electrochemical sensor in which a 
change in current across the sensor, 
directly proportional to phosphine 
concentration, is recorded as the sensor 
interacts with the target gas.  Tube-type 
devices are graduated clear glass tubes, 
approximately 10 x 0.5 cm, which are 
filled with a specialized white reactive 
powder that changes color along the 
length of the tube in direct proportion to 
the concentration of phosphine gas that 
is drawn through the tube. 




