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Ethylene 

Field of 
Application 

Continuous ambient air monitoring analyzers used to measure ethylene must meet 
the following performance specifications, unless an equivalent, alternative analyzer 
is authorized in writing by the Director. It is not the intent of the Department to 
exclude analyzers with operating principles and/or equivalent performance 
specifications different than those provided. Written authorization from the 
regulator must be received prior to the purchase, installation and/or use of any 
analyzer based on an alternative principle of operation or differing performance 
specifications from those herein. 

Ethylene, sometimes referred to as ethene, is a flammable, colourless gas. Ethylene 
is a naturally occurring compound that plays numerous roles in the life cycle of 
plants. It can also be industrially produced, and can affect the ecological balance 
even at low concentrations. Additionally, ethylene is a reactive pollutant which can 
act as a precursor for ozone. 

Air Quality 
Objectives 

The applicable Alberta Ambient Air Quality Objectives for ethylene are as follows. 

1-hour average of 1,200 µg m-3† (1,050 ppbv*) 
3-day average of 45 µg m-3† (40 ppbv*) 
Annual mean of 30 µg m-3† (26 ppbv*) 

† µg m-3is the weight, in micrograms, of the substance in one cubic metre of air. 

* Standard conditions of 250C and 101.325 kPa are used as the basis for conversion from µg m-3to
ppbv (parts per billion by volume) or from mg m-3 to ppmv (parts per million by volume). 

Note: Underscore indicates this digit is the last significant figure in the number (e.g. 100 has two 
significant figures). 

In the case of disagreement between the information contained herein and the Alberta Ambient Air 
Quality Objectives and Guidelines Summary, the Summary as amended from time to time shall be 
considered the correct version. 

Principles of 
Operation 

Continuous ambient air monitoring methods accepted by the Department for 
measuring ambient ethylene include the following. 

Gas Chromatography (GC)/Reduction Gas Detector (RGD): This method involves 
chromatographic separation of ethylene from other compounds present in an air 
sample, followed by detection and quantification using a RGD (also known as a 
reducing compound photometer (RCP). The operating principle of the RGD is based 
upon the strong absorption of UV light by mercury vapour. As ethylene passes 
through a heated mercuric oxide bed in the detector, mercury vapour is released in 
direct proportion to the ethylene concentration. 

GC/Photo Ionization Detector (PID): This method involves chromatographic 
separation of ethylene from other compounds present in an air sample, followed by 
detection and quantification using a PID. A PID works by using an ultraviolet (UV) 
lamp of a specific energy and an ionization chamber. Hydrocarbon-based gases are 
ionized creating a current flow which is proportional to the amount of hydrocarbons 
in the sample. 
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Ethylene 

Principles of 
Operation 
(continued) 

GC/Flame Ionization Detector (FID): This method involves chromatographic 
separation of ethylene from other compounds present in an air sample, followed by 
detection and quantification using a FID. A FID detects hydrocarbons by delivering 
the sample gas to a detector flame. During combustion, hydrocarbon-based gases are 
ionized creating a current flow which is proportional to the amount of hydrocarbons 
in the sample. 

Laser Adsorption Spectroscopy: This method is based on the light scattering and 
absorption properties of ethylene at a characteristic wavelength. One commercially 
available technique is called Cavity Ring-Down Spectroscopy (CRDS). A typical CRDS 
setup consists of a laser that is used to illuminate a highly reflective optical cavity. 
Light is reflected back and forth, with the rate of decay, or "ringdown time", 
measured for a specific wavelength used to calculate the concentration of the 
absorbing substance. 

Performance 
Specifications 

Specifications listed here are minimum performance specifications. Some 
applications may warrant use of equipment with better specifications. 

Criteria Performance Specification 

Required Operating 
Range (Full Scale): 

1 ppm or 
10 ppm 

Lower Detection Limit: 10 ppb  

Linearity: 1% of full scale 

Cycle time: 5 minutes 

ppm is parts per million by volume 
ppb is parts per billion by volume 

Operational 
Requirements 

Installation and operation of continuous ethylene analyzers must meet all 
requirements specified in the Air Monitoring Directive (AMD). 

All analyzers must be operated according to manufacturer’s specifications. 

Calibration 
Requirements 

Refer to the manufacturer’s requirements for calibration and the calibration section 
of the AMD. 

Reporting 
Requirements 

Refer to the reporting section of the AMD. 

Additional 
Information 

The GC method with an RGD is a more commonly used method for ambient operation 
because it offers high sensitivity without the requirement for high purity gas, unlike 
GC/FID or GC/PID methods. 


