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APPLICATION NOTE

Two primary methods exist for measurement of EDC and 
VCM. Gas chromatography separates out these components 
in a mixture for analysis on a ppb level, but does not offer 
real-time analysis and can result in false alarms. Mass 
spectrometry (MS) is a fast, sensitive, and specific analysis 
method that enables real-time monitoring of multiple 
component mixtures while eliminating false positive alarms. 

Dycor process analyzers are quadrupole mass spectrometers 
that offer high performance without the high price. They 
provide features and a level of performance associated with 
much more expensive mass spectrometric systems. They 
are fast and accurate precision analyzers with excellent 
detection limits. The reliability, automatic calibration and 

MONITORING LEVELS OF VCM AND EDC

Polyvinyl chloride (PVC) is an economical and highly versatile 
plastic that is utilized in, among others, the building and 
construction, health care, electronics, and automotive 
industries. It’s produced at a rate of approximately 40 million 
tons per year. The main chemical component of PVC is the 
vinyl chloride monomer (VCM), which is produced primarily 
from 1, 2-dichloroethane (EDC). The Occupational Safety 
and Health Administration (OSHA) has deemed these 
chemicals to be hepatotoxic, corrosive, and carcinogenic. 
The Environmental Protection Agency (EPA) has indicated 
that emissions from plants that produce these chemicals 
contribute significantly to air pollution, resulting in health 
risk. The risk is even greater for workers in these chemical 

Dycor Process Mass Spectrometers

verification capability help maintain the performance of the 
analyzers. This allows them to quantify the amount of gas 
species in multi-component samples, without the need of a 
separate separation stage. Real-time monitoring of up to 32 
components is straightforward with these analyzers. 

AMETEK’s process mass spectrometers include the Proline 
and ProMaxion analyzers, which offer real-time on-line 
monitoring of VCM and EDC in chemical plants. Use of 
the membrane inlet system with these systems results in 
detection limits for such components in the low parts per 
billion (ppb) range. Sampling port ranges from eight to 80, 
making it possible to map out the entire chemical plant for 
up to 80 sampling locations.

plants. This toxicity, combined with the fact that PVC is 
produced at a rate of approximately 40 million tons per year, 
mandates tight regulation of EDC and VCM. 

As such, regulatory bodies like the EPA and OSHA have set 
acceptable limits to exposure to these chemicals in the 
workplace. OSHA has set permissible exposure limits over 
eight hours in a work environment (PEL-TWA) at 1 ppm with 
an action level of 0.5 ppm for VCM. For EDC, the PEL-TWA and 
15-minute short-term exposure limits (STEL) are 1 ppm and 2 
ppm, respectively. Chemical plants are expected to monitor 
these levels and periodically report them to the EPA and 
OSHA. Heavy fines are given to plants that do not monitor 
these levels or report them.
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The following information is taken from testing 
conducted at a PVC manufacturing facility using an 
eight-sample ProMaxion process mass spectrometer to 
monitor the levels of VCM and EDC. Samples from eight 
different locations within the plant were monitored for 
the levels of VCM and EDC. Table 1 shows the output 
when the ProMaxion was installed with a high level of 
EDC evident in several areas within the plant. Table 2 
shows these levels being lowered after corrective action 
was taken to seal leaks in pipes and secure the storage 
facility tightly, based on the readings from the ProMaxion. 
Predetermined levels were used to set up the alarm so 
that a warning is given when levels of EDC and VCM are 
above those defined by the facility. The precise location of 
any leakage can easily be targeted using this system. The 
new level resulting from the corrective action now meets 
both the EPA and OSHA requirements.

The Dycor process mass spectrometers have proven to be 
reliable analyzers in monitoring hazardous gases like VCM and  
EDC in a chemical work environment. With its speed, sensitivity, 
and multi-sample capability, the Dycor process mass 
spectrometers are ideally suited for plant air monitoring.

Table 1. EDC levels when 
the ProMaxion analyzer was 
initially installed in 2006

Table 2. EDC levels in 2007 
after corrective action was 
taken to seal leaks

Sampling 
points ppm levels

1 0.76
2 20.62
3 0.23
4 0.48
5 6.81
6 31.07
7 0.28
8 0.23

Average 7.56

Sampling 
points ppm levels

1 0.90
2 2.24
3 4.44
4 2.12
5 3.94
6 5.57
7 1.57
8 2.37

Average 2.89

CASE STUDY: PROMAXION IN A PVC PLANT

DYCOR PROMAXION PROCESS 
MASS SPECTROMETER

DYCOR PROLINE PROCESS  
MASS SPECTROMETER
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