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Introduction

Nitrous oxide (N2O), commonly known as “laughing gas,” is a colorless, odorless gas with a long and complex 
history of use across multiple industries. It is primarily known for its medical applications, but its uses span 
food production, automotive enhancements, and recreational settings. While it serves many beneficial 
purposes, N2O also poses a variety of risks that can lead to accidents, health problems, and environmental 
harm. In response to these dangers, modern gas detection instruments, such as the WatchGas POLI 
N2O detector, have been developed to ensure safety and mitigate the risks of N2O exposure. This white 
paper explores the history and invention of N2O, how it is produced, the leading manufacturers, the size  
of the global market, and methods to mitigate its dangers.

The History and Invention of Nitrous Oxide

The story of nitrous oxide begins in the 18th century with the discovery of the gas by the English chemist 
Joseph Priestley in 1772. Priestley isolated the gas from nitric acid and termed it “dephlogisticated nitrous 
air,” a name based on the prevalent phlogiston theory at the time. While Priestley’s work marked the first 
isolation of N2O, it was Humphry Davy, a prominent English chemist, who explored its psychoactive effects. 
In the early 1800s, Davy discovered that inhaling N2O caused feelings of euphoria and dizziness, a result  
of the gas’s interaction with the brain. Davy’s experiments laid the groundwork for the gas’s later recreational 
and medical use.

In 1844, Horace Wells, a dentist in Hartford, Connecticut, made the breakthrough of using N2O as  
an anesthetic. He demonstrated its effectiveness by administering N2O to a patient undergoing a tooth 
extraction. This marked the first use of N2O in a medical context, making it a precursor to modern anesthesia. 
Wells’ use of N2O in dentistry opened the door for its broader application in surgery.

Over the decades, N2O’s utility expanded beyond medicine. In the 20th century, it was used as a propellant 
in whipped cream dispensers, and in the automotive industry, N2O was adopted in racing to enhance engine 
performance by providing a temporary boost in horsepower. The 1960s and 1970s saw a rise in recreational 
use, as people inhaled N2O for its brief, euphoric effects. Despite its benefits, the potential for abuse began 
to emerge.

The Production of Nitrous Oxide

Nitrous oxide is primarily produced through the thermal decomposition of ammonium nitrate (NH4NO3), 
a process that occurs at high temperatures, typically around 250-300°C. The decomposition reaction 
produces N2O and water vapor, which is then captured and purified for commercial use. This process  
is carried out in large industrial plants that adhere to strict safety protocols, as ammonium nitrate is highly 
reactive and can pose significant risks if mishandled.

In addition to thermal decomposition, smaller quantities of N2O can also be produced by other methods, 
including through reactions involving nitric oxide (NO) or nitrous acid (HNO2). However, the thermal 
decomposition of ammonium nitrate remains the dominant method for large-scale production.

The production of N2O is carried out by several major chemical companies. The leading manufacturers  
of N2O include Air Products and Chemicals, Linde Group, Praxair (now part of Linde), and Air Liquide.

These companies operate production facilities around the world and supply N2O to a wide range  
of industries, including medical, food and beverage, automotive, and industrial sectors.
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The Global Market for Nitrous Oxide

The global market for nitrous oxide is growing rapidly, driven by the increasing demand for its use in medical 
applications, food production, and industrial processes. In 2022, the market was valued at approximately 
USD 2.5 billion, with expectations to reach USD 3.2 billion by 2030, driven by expanding applications  
and heightened awareness of the gas’s potential hazards.

The medical sector remains the largest consumer of N2O, with its use in anesthesia and pain management. 
It is also widely used in dental clinics, where it helps alleviate pain and anxiety during dental procedures.

In the food industry, N2O is used as a propellant in products like whipped cream dispensers, while in  
the automotive industry, it is used for boosting engine performance. Recreational use of N2O, particularly 
for inhalation, has become a concern, especially in younger demographics.

Despite growing concerns regarding its environmental impact and potential for abuse, N2O continues  
to have a strong foothold in several sectors, with an increasing emphasis on regulatory oversight and safety 
measures.

Uses of Nitrous Oxide

N2O is widely used across various industries for the following applications:

1. Medical Use
N2O is used as an anesthetic and analgesic in hospitals and dental clinics. Its rapid onset of action  
and quick recovery time make it an ideal choice for sedation during procedures like dental work  
and minor surgeries. N2O is often used in combination with oxygen to minimize side effects and ensure 
patient safety.

2. Food Industry
N2O is used as a propellant in whipped cream dispensers, and other products, such as food aerosol 
products, benefiting from its inert nature and non-toxic properties. It is considered safe and efficient 
compared to other propellants.

3. Automotive Industry 
N2O is used in racing and high-performance vehicles to provide an instant boost in engine power.  
The gas is injected into the engine’s intake system, where it enhances combustion by increasing  
the oxygen available to the engine, thereby improving performance.

4. Recreational Use
N2O has gained popularity as a recreational drug. Inhaling it produces short-lived euphoria  
and hallucinatory effects. While legal in many countries for certain applications, its misuse has raised 
serious health concerns.

Dangers of Nitrous Oxide

While N2O has valuable applications, it poses significant risks, particularly when used improperly:

1. Health Risks
• Oxygen Deprivation: Inhalation of N2O displaces oxygen in the lungs, leading to hypoxia and 

possibly suffocation if inhaled in high concentrations, especially in confined spaces.
• Neurological Damage: Chronic use or abuse of N2O can lead to neurological damage due to  

the depletion of vitamin B12, which is essential for nervous system function.
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• Accidents and Fatalities: Misuse of N2O in recreational settings can lead to accidents, including 
asphyxiation, falls, and injuries due to impaired judgment.

2. Environmental Concerns 
N2O is a potent greenhouse gas with a global warming potential approximately 300 times greater than 
CO2. As such, it is subject to regulations under international environmental agreements.

Mitigating Risks and Ensuring Safety

To ensure safety and reduce the risks associated with N2O, several measures can be taken:

1. Regulation and Oversight 
Governments and regulatory bodies must continue to enforce stricter controls on N2O distribution, 
particularly to prevent recreational abuse and ensure that only qualified professionals handle the gas.

2. Proper Handling and Storage 
Industries that use N2O must implement strict safety protocols, including proper ventilation and secure 
storage methods, to minimize the risk of exposure and accidental release.

3. Advanced Detection Instruments 
Modern gas detectors, like the WatchGas POLI N2O detector, are essential tools for identifying and 
measuring N2O concentrations in the environment. These instruments can alert workers to hazardous 
conditions before they reach dangerous levels, helping to prevent accidents and health issues.

4. Public Awareness 
Increased public education and awareness programs can help mitigate the recreational misuse of N2O 
by highlighting the potential dangers associated with its abuse.

The Role of the WatchGas POLI N₂O Detector in Mitigating Risks 

The WatchGas POLI N2O detector is a state-of-the-art gas detection instrument designed to ensure  
the safety of workers and the environment by monitoring nitrous oxide concentrations in real time. Unlike 
electrochemical sensors, which degrade over time and may be affected by humidity or interfering gases, 
the POLI N2O detector uses non-dispersive infrared (NDIR) technology for superior accuracy and longevity.

Key Advantages of NDIR Technology in N2O Detection

• Higher Accuracy
Infrared sensors offer more precise readings compared to electrochemical sensors, making them ideal 
for detecting low and high concentrations of N2O.

• Longer Sensor Lifespan 
Electrochemical sensors degrade over time due to chemical reactions, while NDIR sensors have  
a significantly longer operational life.

• No Cross-Sensitivity Issues 
Unlike electrochemical sensors, which can be affected by other gases in the environment, NDIR sensors 
are highly selective for N2O.

• Stable Performance in Humid Environments 
Infrared-based detection is not influenced by humidity or temperature fluctuations, ensuring consistent 
performance in industrial and medical applications.
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Features of the WatchGas POLI N₂O Detector

• Real-time monitoring 
Provides continuous detection of N₂O levels to prevent  
exposure hazards.

• Visual and audible alarms  
Alerts users when dangerous concentrations are detected.

• Data logging and compliance reporting  
Stores historical data for safety audits and regulatory compliance.

• Durable and compact design  
Suitable for use in hospitals, laboratories, food processing plants, 
and industrial facilities.

• Wireless connectivity 
Some models offer Bluetooth or data transmission for remote 
monitoring and integration with safety systems.

By implementing NDIR-based WatchGas POLI N₂O detectors, organizations can significantly reduce  
the risks associated with N₂O exposure, ensuring both workplace safety and regulatory compliance.

Conclusion

Nitrous oxide is a valuable gas with numerous applications across industries. However, its potential for 
abuse and associated dangers to health and the environment require careful management. With advanced 
detection systems like the WatchGas POLI N₂O detector, as well as stricter regulations and proper safety 
practices, the risks associated with N₂O can be significantly mitigated. Continued innovation in detection 
technology, combined with public education and regulatory oversight, will ensure the safe use of N₂O for 
years to come.


