
Propylene feed for polypropylene polymer production comes from three major sources: 
Refinery FCC byproduct, Ethylene Cracking Furnaces as a byproduct of Ethylene 
production, and Propane Dehydrogenation. Polypropylene is manufactured by a number 
of different processes; solution polymerization, hydrocarbon slurry, propylene slurry, gas 
phase and hybrid liquid/gas phase.

Water Control and Reduction 
Propylene is typically shipped via pipeline, and is sometimes stored in underground 
salt caverns, so measurement of Propylene purity at custody transfer points is 
often required. Before being processed in to polymers, Propylene is pre-treated 
to remove water and other contaminants using alumina and/or molecular sieves 
depending on the concentration of contaminants. These must be monitored 
for optimum efficiency and potential channeling and early breakthrough.

Issues with Traditional Measurements 
Vibrating crystal, AlO3 capacitance probes and electrolytic moisture analyzers 
have been the traditional methods for monitoring the levels of water in 
Polymer Grade Propylene. These methods suffer from slow wet-up and dry-down time, slow drift in calibration 
and sensitivity to contamination. Due to the very short residence times in Propylene feed storage vessels and the 
desire to measure Propylene in flowing pipelines, the delay in measurements can easily lead to excursions.

SpectraSensors’ Solution 
The SpectraSensors’ TDL analyzer is the ideal solution for Propylene purity applications. The use of Tunable Diode Laser 
technology means that analysis results can be updated every second. Furthermore, the high resolution that is inherent to 
the laser eliminates errors due to interferences that have hampered other spectrometric approaches. The non-contact nature 
of the measurement with no moving parts in the analyzer means that the analyzer is simple to operate and little routine 
maintenance is needed. SpectraSensors applies differential spectroscopy where the sample is dried using a metal getter 
technology and the background spectrum of the sample is collected. The dryer is then bypassed and the wet sample spectrum 
is collected. The dry spectrum is subtracted from the wet spectrum to get a sensitive measurement free of background gas 
interferences. The dryer has a typical lifetime greater than 18 months, and is the only consumable part of the analyzer. 

Validation
The pre-calibrated analyzer provides certified, sub-ppm measurements of H2O. With the TDL technology, the 
calibration accuracy does not change over time. Periodic validation is performed with an integral, internal 
permeation system to verify that the factory calibration is maintained.
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Water Measurement in Pure Propylene

APPLICATION NOTE - PETROCHEMICALS

Typical Polypropylene Process

KEY POINTS
 � Extremely fast 
analysis time – 
No wet-up or 
dry-down time 
– Responds to 
changes in H2O 
concentration 
in minutes

 � No consumables 
– Low Cost of 
Ownership

 � No routine 
service needed

 � High resolution 
laser-based 
measurement 
eliminates 
errors due to 
interferences

 � Reliable Tunable 
Diode Laser 
lasts years



Water Measurement in Pure Propylene
Application Data

*Consult fac0tory 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 
water, the measured component. Other stream compositions may be allowable with approval from SpectraSensors. 

Component Unit Typical Concentration Min for Application Max for Application
Propylene (C3H6) Wt % 99.75 99.5 100
Water ppmw <2 0 100
Ethylene (C2H4) ppmw 50 0 100
Ethane + Propane Wt % 0.25 0 0.5
Diolefins + Acetylenes ppmw <10 0 25
Carbon Monoxide ppmw <10 0 30
Carbon Dioxide (CO2) ppmw <1.0 0 2
Oxygen (O2) ppmw <1 0 2
Total Mole % 100
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Target Component Water in Pure Propylene

Typical Measurement Range 0-10 ppm*

Typical Repeatability ±0.2 ppm*

Measurement Response Time 1 to ~60 seconds*

Principle of Measurement Differential Tunable Diode Laser Absorption Spectroscopy (H2O scrubber included)

Validation Integral H2O permeation system


