24EE404 - 10T SENSORS AND DEVICES

1.2.5 Toxic Gas:

Toxic gas sensors are critical in detecting and measuring hazardous gases in various environments,
ensuring safety in industrial, commercial, and residential settings. These sensors are designed to
identify gases such as carbon monoxide, methane, hydrogen sulfide, and others that can pose health
risks if inhaled in large quantities.

Types of Toxic Gas Sensors

1. Electrochemical Sensors: These sensors measure the concentration of gas by oxidizing or
reducing the target gas at an electrode and measuring the resulting current. They are widely used
for detecting gases like carbon monoxide and hydrogen sulfide.

2. Infrared Sensors: These sensors detect gases like carbon dioxide and hydrocarbons by
measuring the absorption of infrared light at specific wavelengths. They are suitable for
environments where high gas concentrations might occur.

3. Metal Oxide Semiconductor (MOS) Sensors: These sensors work by detecting changes in the
resistance of a semiconductor material when exposed to a gas. They are often used for detecting
flammable gases and air quality monitoring.

4. Photoionization Detectors (PIDs): These sensors use ultraviolet light to ionize gas molecules
and measure the resulting current. They are effective in detecting volatile organic compounds
(VOCs).

Applications

- Industrial Safety: Used in chemical plants, oil refineries, and manufacturing facilities to ensure
workplace safety by monitoring for gas leaks and toxic exposure.

- Environmental Monitoring: Employed in monitoring air quality and emissions in urban areas.
- Home Safety: Used in residential settings to detect carbon monoxide and other harmful gases.
Advantages

- High Sensitivity: Capable of detecting low concentrations of toxic gases.

- Real-Time Monitoring: Provides immediate feedback on gas levels, allowing for quick response
to hazardous conditions.

Challenges

- Calibration: Regular calibration is necessary to ensure accuracy.
- Cross-Sensitivity: Some sensors may respond to multiple gases, which can complicate readings.
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Toxic gas sensors are essential for maintaining air quality and ensuring safety in various

environments. Their ability to detect hazardous gases helps prevent accidents and health issues
related to gas exposure.




