
What Can it See?
•	 	�Lots of things, but there are millions of chemicals in the  

world today

•	 	Focus on ionization potential

•	 	�Good for inert to normal atmospheres 0-20.8% O2 or higher

•	 	Combustible Items with high flashpoints

•	 	Non-combustible items

•	 	Both organic and inorganic chemicals

PID or LEL Sensor?
The flashpoint of the organic molecule is important. Flashpoints 
greater than 38˚C will be difficult to detect/register on an LEL  
sensor and may not be detectable.

•	 	�The toxicity limit for some compounds may be much lower  
than the LEL limit.

•	Diesel is a great example: 
	 – Flashpoint is too high — use a PID. 
	 – �Diesel is a blend similar to jet fuel, kerosene, bunker oil,  

marine oil and home heating oil — all with flashpoints  
too high for LEL.                                                                                                            

Ionization Potential
•	 	�After ruling out an LEL sensor, check to see if a PID can detect it

•	 �	��Refer to the PID Response Factor Table which examines some  
of the most common industrial chemicals:

http://s7d9.scene7.com/is/content/minesafetyappliances/ALTAIR%20
5X%20w_PID%20Response%20Factor%20Table%20-%20EN

•	 �	��Less than 10.6eV=YES 
– Be cautious — things that are very close to 10.6eV could be  
   fairly slow to or not detect	 
– �The lamp also has an energy band that shifts lower over the  

life of the bulb. Things close to 10.6eV may be detectable now, 
but not after time.

•	 If not on the MSA list: 
Check Chemical Database on MSA Response Guide: 

https://webapps2.msasafety.com/responseguide/ 
ChemicalDatabase.aspx 

•	 �	�Run a Google search. Keyword: “What is the ionization  
potential of _______________.”

•	 �Consult guides on the internet other than MSA’s.

Troubleshooting Lamp Failures
•	Change filters/sampling attachments in the 5X.

•	 	�Clean the PID lamp after failed calibrations and/or humidity 
concerns (high humidity transient areas) 

•	 	�Lamp failures should exhibit the following progression of response, 
with increasing levels of skill and cost:

	 – Clean the lamp
	 – Change the lamp
	 – Change the ionization chamber
	 – Buy a new sensor
	 – Send back for a repair

Humidity Concern
Non-condensing humidity 
Can cause quenching (the absorption of UV light by the water 
molecules/humidity) which will understate concentration.

Condensing humidity 
�Droplet of water inside the UV lamp bulb (ionization chamber) can 
increase signal and go into alarm or potentially constant alarm.

– �Happens when you transfer from air conditioned to hot, humid 
exterior.

– �Can minimize by cleaning lamp bulb. Dirty bulb more readily 
attracts and allows moisture to condense.   

Methane
Can have an effect called methane quenching, which decreases 
signal.

RF
If a false positive is suspected, discuss radio frequency interference 
as a last option.
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Technical Brief

MSA ALTAIR® Gas Detectors 
Cold Weather Performance

As energy, construction and industrial activities are increasingly present within colder climates, seasonal

temperatures can make user conditions nothing short of extreme. Questions related to proper use and

performance of portable gas detectors within cold temperatures arise frequently among users and those

responsible for safety programs. While older detection technologies may have suffered from sensor signal

shifts brought about by large downward temperature swings, modern gas detectors have become much

more robust. Sophisticated real-time temperature compensation results in improved sensor readings and

detector performance across a wider range of environmental conditions.  

Electrochemical Sensor Performance
Chemical reactions are temperature-dependent, meaning that at lower temperatures, the rate of reaction decreases. Temperatures can
affect sensor response in one of two ways:

1. Transient Temperature – Temperature transients are significant temperature changes that occur within relatively short time
periods, such as walking from a heated indoor office to wintery outdoor conditions. These rapid changes can cause temporary
sensor shift, but that shift will stabilize when the sensor has completely cooled or heated to ambient conditions. Many MSA 
XCell® Sensors have an onboard, temperature sensor that helps to mitigate rapid temperature change effects.

2. Steady State Temperature – When a sensor has completely acclimated to match that of the surrounding air temperature, the
sensor is considered to be in a steady state. In this condition, the rate of reaction is stable and sensor output is steady.

Temperature Compensation – For electrochemical sensors such as XCell O2 Sensors and other toxic gas sensors, the rate of reaction
principle highlights the importance of temperature compensation for stable sensor output to improve performance while within both
steady state and transient temperature changes. With MSA XCell Sensor technology, each sensor is manufactured with an ASIC
(Application Specific Integrated Circuit) that controls sensor functions, digitizes sensor output to reduce electrical interference and
may provide vital sensor-specific temperature compensation.

Electrolyte Freezing Point – Electrochemical sensors typically rely upon liquid electrolyte to support the sensing chemical reaction.
Historically, sensors have relied upon a formulation to freeze at typically –28° C (–18° F). MSA XCell Sensors however, use a different
formulation that allows sensors to continue to perform when temperatures drop as low as –45° C (–49° F).

Instrument Performance
In addition to sensor chemistry, other components can be susceptible 
to extreme temperatures. 

Battery Performance – The rate of reaction principle also applies to an
instrument’s power system: the battery. As alkaline batteries can easily lose
90% of capacity or more at cold temperatures, MSA ALTAIR Detectors use
lithium-based battery technology that provides much improved cold weather
performance over traditional battery chemistries such as NiCd, alkaline and
NiMh technologies. 

In addition to battery depletion, charging rate and depth can be 
affected by temperature effects. It is recommended that rechargeable
instruments such as ALTAIR 4X, 4XR and 5X Detectors be allowed 
to warm up at room temperature for one hour prior to charging. 
Although charging at extremely low temperatures can damage 
certain batteries, MSA instruments are designed with thermal 
protection circuits that prevent charging from occurring at 
extreme temperatures.
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Catalytic bead vs IR technology 

Combustible sensors detect gas concentration in terms of either the lower explosive limit (LEL), i.e. the lowest 
combustible gas concentration capable of igniting in air, or in percent by volume. Combustible gas detectors 
can use catalytic or infrared (IR) technology. 

Catalytic bead technology is an extremely reliable method for the detection of explosive atmospheres and is 
the preferred choice for general-purpose combustible detection. Key advantages of catalytic bead technology 
include the detection of any combustible gas and that the LEL response to different combustible gases can be 
calculated on a linear curve. 

However, one limitation of catalytic technology is that these sensors require a minimum oxygen level in order 
to determine a gas sample’s potential combustibility. 

IR sensor technology is also used for the detection of combustible gases and in some applications is the 
best method of detection given its benefits over catalytic bead technology. Perhaps most notably, IR sensors 
consume less power than do catalytic bead sensors. However, battery and detector technology has advanced 
such that many catalytic bead detectors provide more than sufficient battery life lasting over multiple shifts. 
Another advantage of IR sensors is their ability to determine gas concentrations of up to 100% by volume 
which could be advantageous depending on application. Finally, IR sensors do not require oxygen to operate 
which can prove beneficial when monitoring in inert atmospheres. 

However, IR sensor technology does not come without its drawbacks. A significant limitation of IR technology 
is that it cannot detect certain explosive gases such as hydrogen and acetylene. In the case of hydrogen, it 
may be possible to compensate for this detection gap by relying upon its cross-interference on a carbon 
monoxide (CO) sensor; however, this interference can differ greatly from sensor to sensor, therefore not 
providing an appropriate or accurate response. It is important to note that this isn’t safe practice and we 
strongly advise against it. A second limitation of IR technology is accuracy.  If an IR sensor is calibrated for a 
specific gas such as methane, response curves to other gases are non-linear, less predictable and only 
accurate to within a wide range. 

MSA’s ALTAIR® 4XR multigas detector uses catalytic bead combustible sensors while MSA’s ALTAIR® 5X 
multigas detector is available with both catalytic and IR combustible technology. 
 

How does catalytic combustible gas detection work? 

When gas reaches the catalytic bead sensor, combustion occurs and energy is released. This energy release 
causes a temperature increase, changing electrical resistance inside the sensor that is reported by a change 
in the sensor signal. 

Catalytic bead combustible sensors are fast, reliable and can monitor a wide range of combustible gases, 
including hydrogen. However, this technology does have some disadvantages. Catalytic bead sensors are 
subject to sensor poisoning from exposure to silicones and lead compounds. Catalytic bead sensors may burn 
out or become inhibited due to the presence of combustion by-products and sulphur compounds such as 
hydrogen sulphide (H2S). These sensors also require oxygen to operate and may present concerns when 
used within high humidity environments. 
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Photoionization Detectors (PIDs)
Theory, Uses and Applications

Photoionization technology and operation

PIDs effectively detect and monitor for numerous hazardous substances, providing maximum benefit

and safety to users. While many hazardous gas detection methods are available, photoionization

detectors offer the combination of speed of response, ease of use and maintenance, small size, and

ability to detect low levels, including most volatile organic compounds (VOCs).

PIDs rely upon ionization as the basis of detection. When sampled gas absorbs energy from a PID

lamp, the gas becomes excited and its molecular content is altered. The compound loses an electron

(e-) and becomes a positively charged ion. Once this process occurs, the substance is considered to

be ionized. Here we see an illustration of photoionization.
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Photoionization 
Detectors (PIDs) 

Theory, Uses  
and Applications  

http://s7d9.scene7.com/is/content/minesafetyappliances/ALTAIR%205X%20w_PID%20Response%20Factor%20Table%20-%20EN
http://s7d9.scene7.com/is/content/minesafetyappliances/ALTAIR%205X%20w_PID%20Response%20Factor%20Table%20-%20EN
https://webapps2.msasafety.com/responseguide/ChemicalDatabase.aspx
https://webapps2.msasafety.com/responseguide/ChemicalDatabase.aspx
https://msa.webdamdb.com/bp/#/folder/1777763/64711729
https://msa.webdamdb.com/bp/#/folder/1792207/69245461
https://msa.webdamdb.com/bp/#/folder/1792207/69598894
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•	 �PIDs rely upon ionization as the basis of detection.

•	PID warranty is one year from date of manufacture. 

•	 �PID run time shall be at least 13 hours at room temperature. 

•	 A response factor is a measure of PID sensitivity to a particular gas.

•	 �Most substances can be ionized; some more easily than others.

•	 The ability of a substance to be ionized is measured as ionization potential (IP) using an electron volt (eV) energy scale.

•	Photoionization detectors offer the combination of speed of response, ease of use, maintenance small size.

•	The ability to detect low levels, including most volatile organic compounds (VOCs).

Commonly Asked Questions

Q:	 What does it mean when a sensor is under/over range and what 
should I do? 

A:	 The Sensor needs to be calibrated, the instrument could have been 
powered off when it was still detecting gas concentrations and was 
not allowed to clear out or was not zeroed properly.

Q:	 What causes sensor drift? 

A:	 Many environmental conditions can affect sensor readings and can 
often look like sensitivity drift, including gas interference and cross-
sensitivity. Refer to the following document for more information: 
https://msa.webdamdb.com/bp/#/folder/1777763/68776031

Q:	 Where is the date code on the PID and how do I read it? 

A:	 The date code for the PID will be found on the sensor housing label, 
located above the QR code. Below is an example of how the date 
code can be interpreted:

Q:	 Can the PID be used to detect ammonia and chlorine? 

A:	 Chlorine derivatives can be detected, i.e., dichlorobenzene, 
dichloroethene, vinylidene chloride. Ammonia can be picked  
up on the PID 10.6 eV lamp but should only be used as a go/ 
no-go indicator as the RF can change drastically based on the 
humidity levels.

Q:	 Why does high humidity have an effect on my PID readings? 

A:	 A number of environmental factors may affect the gas sensor 
readings, including changes in pressure, humidity and temperature. 
If humidity changes by any significant degree (e.g., going from a 
dry, air conditioned environment to outdoor, moisture laden air), 
oxygen readings can be reduced by up to 0.5 %, due to water vapor 
in the air displacing oxygen. The oxygen sensor will be able to sense 
this change and may display a lower reading than 20.8% VOL.

	 A VOC low or high alarm may be triggered when the device is 
calibrated in a dry, air-conditioned environment and transferred 
suddenly to a high-temperature and high-humidity outdoor 
environment. To avoid alarm activation, cleaning the PID sensor(s) 
is recommended prior to this type of transition or to acclimate the 
sensor to the outdoor conditions in a known safe area.

Q:	 What if my VOC is not listed on the Response Factor Table? 

A:	 If the VOC is not listed in the response factor table then MSA might 
not have conclusive test data on the gas. If required, please contact 
Customer Service to check possibility to determine a RF through 
sample testing.

1 1 24
Month Indicator

01 –12 corresponds with 
January – December

Year Indicator
Indicates the last two digits 
of the year of manufacturing

https://us.msasafety.com/
https://us.msasafety.com/offices
https://us.msasafety.com/Trademarks
https://msa.webdamdb.com/bp/#/folder/1777763/68776031

