
Ethylene is one of the most important feedstocks for the petrochemical industry. Since it is 
used in the manufacture of a wide range of compounds, Ethylene has very stringent purity 
specifications especially for Polymer Grade Ethylene as ammonia poisons polyethylene 
catalysts. Sample points for ammonia in Polymer Grade Ethylene are either in the Ethylene 
plant product or in a Polyethylene plant feed. Large quantities of Ethylene are transported 
via pipelines and stored in underground salt caverns. In both cases the purity of the 
Ethylene must be verified at the point of custody transfer.

Issues with Traditional Measurements 
Trace ammonia is not an easy component to measure. Traditional measurement 
techniques include ion mobility spectroscopy or gas chromatography with a photo-ionization detector. Both of these 
technologies have proven to be expensive and difficult to operate and maintain in on-line process measurement applications. 

SpectraSensors’ Solution 
The SpectraSensors TDL analyzer is the ideal solution for Ethylene purity applications. The use of Tunable Diode 
Laser technology means that analysis results can be updated within seconds. Furthermore, the high resolution that 
is inherent to the laser eliminates errors due to interferences that have hampered other spectrographic approaches. 
The non-contact nature of the measurement with no moving parts in the analyzer means it is simple to operate 
and little routine maintenance is needed. SpectraSensors applies differential spectroscopy where a scrubber 
specific to ammonia is used to remove the NH3 from the sample and a “zero” background spectrum of the sample 
is collected. The scrubber is then bypassed and the complete process sample spectrum is collected. The zero 
spectrum is subtracted from the process spectrum to get a sensitive ammonia measurement free of background gas 
interferences. The scrubber has a typical lifetime greater than 18 months, and is the only consumable part of the 
analyzer. In addition to ammonia, trace acetylene and water measurements can be made using TDL technology.

Validation
The pre-calibrated analyzer provides certified, sub-ppm measurements of NH3. With TDL technology, 
calibration accuracy does not change over time. Periodic validation is performed with gas cylinder 
standards or an integrated permeation system to verify that the factory calibration is maintained.
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Application Code 55913

Ammonia Measurement in Pure Ethylene

APPLICATION NOTE - PETROCHEMICALS

Typical Low Density Polyethylene Production Process

KEY POINTS
 � Fast – Responds 
to changes in NH3 
concentration 
in seconds

 � No routine service 
needed – Low cost 
of ownership

 � Avoids damage 
to sensor from 
contaminants 
in the process. 
Tunable Diode 
Laser and Detector 
are isolated from 
the process gas

 � No interference 
from other 
compounds – Uses 
high resolution 
TDL technology



Ammonia Measurement in Pure Ethylene
Application Data

*Consult factory for alternate ranges.

Typical Background Stream Composition 

The background stream composition must be specified for proper calibration and measurement performance. Specify the 
typical composition, along with the minimum and maximum expected values for each component, especially ammonia, 
the measured component. Other stream compositions may be allowable with approval from SpectraSensors. 

Typical Performance
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Analyzer demonstrates very good linearityStep test with fast response and good signal-to-noise
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AVG = 0.99 ppm
2σ = ±20 ppb

AVG = 2.00 ppm
2σ = ±14 ppb

AVG = 4.01 ppm
2σ = ±17 ppb

AVG = 5.02 ppm
2σ = ±15 ppb

AVG = 0.49 ppm
2σ = ±26 ppb

AVG = 0.98 ppm
2σ = ±19 ppb

AVG = 0.00 ppm
2σ = ±27 ppb

No Moving AVG
Data Update Rate = 17s
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4333 W Sam Houston Pkwy N, Ste 100
Houston, TX 77043
Tel: +1 800 619-2861
Direct: +1 713 300-2700 Fax: +1 713 856-6623 www.spectrasensors.com

AN 55913 EN (11/14)

ISO 9001:2008 
No. 10000253

Target Component Ammonia in Pure Ethylene

Typical Measurement Range 0-5 ppm*

Typical Repeatability ±0.04 ppm*

Measurement Response Time 1 to ~60 seconds*

Principle of Measurement Differential Tunable Diode Laser Absorption Spectroscopy  
(NH3 scrubber included)

Validation Certified blend of NH3 in Nitrogen or Integrated Permeation system

Component Unit Typical Concentration Min for Application Max for Application
Ethylene (C2H4) Mole % 99.95 99.9 100
Acetylene (C2H2) ppmw <1 0 5
Ammonia ppmw <1 0 5
Carbon Monoxide (CO) ppmw 0.5 0 3
Carbon Dioxide (CO2) ppmw <1 0 5

Hydrogen (H2) ppmw <1 0 5
“Light Inerts” (C1+C2+N2) ppmw 100-200 0 1000
Propylene (C3H6) ppmw 3000 0 10
Total Mole % 100


