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On-site Monitoring of Chlorocarbons for Destructive Reduction 
Efficiency in Regenerative Thermal Oxidizers  

Background	  

Industrial plants that emit hazardous atmospheric pollutants (HAPs) must meet requirements of Title V of the Clean Air 
Act of 1990 (operational permits). Chlorocarbons are a group of materials that are regulated and monitored under Title V. 
To reduce their chlorocarbon and HAP emissions many companies employ regenerative thermal oxidizers (RTO). To 
demonstrate Title V compliance, stationary source testing professionals require measurement technologies that can 
produce low detection limits (ppbv) so that high RTO destructive reduction efficiencies (DRE) of chlorocarbons at the 
output can be determined.	  

Problem	  

Analysis methodologies for determining high chlorocarbon DRE (99%+) require analytical instruments capable of accurate 
ppbv level measurements on the output of the RTO. Typically, USEPA Method TO-14a is utilized, in which Summa canisters 
are used to collect the sample emission after the RTO. These canister samples are then returned to a lab for analysis, 
typically using GC with electron capture detection (ECD) to detect each of the chlorinated species. This requires not only 
collection of samples which may not be 100% efficient, but transporting samples to a lab and waiting for results which 
could require retesting if the outcome was not within specifications. What is needed is an onsite, sensitive technique that 
can report chlorocarbon emissions in real or near-real time. This would allow plants to evaluate their emissions prior to 
initiating the compliance test and possibly preventing a failed test.	  

Solution	  

Max Analytical has developed a new analytical technology, MAX™, which is designed for complex analytical samples. MAX 
combines the separation power of gas chromatography with the identification and quantitative analysis power of 
absorption spectrometry. The source tester collects the vapor effluent from the RTO onto a thermal desorption tube 
(TDT) at a precise volumetric rate using the MAX TDT Sampler. The collected TDTs are then desorbed into the MAX gas 
chromatograph for primary separation. The GC eluents are then directed the gas cell of an FTIR gas analyzer for 
spectroscopic analysis.	  

The MAX GC-FTIR incorporates a patented technology (US #9,606,088) where the eluting gases are drawn and trapped 
within a multiple-pass gas cell for extended measurement. The multiple-pass cell, along with spectral time averaging, can 
generate very low detection limits. In addition, this design allows for constant instrument-to-instrument calibrations 
where the GC does not affect the calibration. The system also requires only nitrogen as a carrier and purge gas. To gain 
the extra sensitivity necessary for low ppb detection, a slipstream of the oxidizer exhaust is pulled and collected on a 
concentrating Thermal Desorption Tube (TDT) using the MAX TDT Sampler. The sampling time can be as short as a few 
minutes or as long as 60 minutes to meet the requirements of a compliance sample run.	  

To simulate a typical RTO chlorocarbon output, a nitrogen flow was spiked with moisture to achieve 7% H2O in the 
stream.  A stock mix of Methylene chloride, Benzene, 1,1,2,2-Tetrachloroethane, Carbon tetrachloride, Chloroform, 
Trichloroethene and Tetrachloroethene was also introduced. The amount of chlorocarbon stock added was computed to 
result in approximately 2,000 ng being collected on the TDTs during the sampling process.
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Additionally, before each collection a second TDT was spiked with approximately 1,000 ng and sampled simultaneously 
with the blank “sample” TDT.  Therefore, the expected collected amounts were 2,000 ng on the blank “sample” TDT and 
3,000 ng on the "spiked" TDT.  The samples were collected at 20 mL/min for 60 min for a total air volume of 1.2 L. The 
results from these samples that were performed in triplicate for both “spiked” and “sample” TDT are listed in the table 
below, along with average, standard deviation, and recovery percentages for each of the compounds. In addition, the 
calculated concentration detected for a 1.2 L collected volume is also included. Finally, a computed minimum detection 
limit (MDL) was obtained from analysis of the spike and sample TDTs.	  
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Conclusions	  

The MAX TDT Sampler was able to collect and store selected chlorocarbons over the course of a laboratory simulated 60-
minute compliance test with each % recovery well within the ±30% criteria for EPA Method 18. The MAX GC-FTIR analyzer 
could separate, qualify, and quantify all of the listed chlorocarbons with 7% sample moisture. This simulation was 
performed in our laboratory using a MAX analysis system. This system can analyze onsite without the need to transport 
samples (i.e. Summa canisters or Tedlar Bags) to an off-site laboratory for analysis. We have every reason to believe that 
this procedure will translate just as well into the field.




