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We have been writing about these benefits for some time now. As we deploy more and more 
systems around the world, we can cite installed-base examples of these benefits in action. 
Those five words are not just a marketing tagline. The Falcon Series Ultrafast GC was designed 
from the beginning to efficiently perform the analytical work required. The users we serve “just 
need and want the answers, not the hassles associated with analytical chemistry.” 
 

 
Whether in industrial online process control, industrial plant support laboratory, or transportable 
settings, the patented, modular Teledyne Falcon Series Ultrafast Gas Chromatography 
System, using patented resistively heated column modules, is configured to do your job -- not 
less, not more -- complete with command and control methods, data reduction and reporting. 
“Push the go button and out comes the answer.” 
   
This email newsletter and the next two from Falcon will discuss examples of how the Falcon 
Series GC is ideally suited to be the “appliance that delivers the information and data you need 
and want.”  We will begin in this installment with the industrial online process control setting. 
 

In the Pipes  
 
Since the early days of gas chromatography, back in the 1960s, traditional process GCs have 
been big, complicated, clunky chunks of aluminum and steel. Isothermal, column switching 
techniques were used to facilitate analytical separations, that were predominantly performed in 
laboratories, using very simple programmed temperature gas chromatography. 

 
Figure 1 – Schematic and Photo Example of Traditional Gas Chromatography System 

 
These early designs were necessary because safety requirements and the harsh process 
environment dictated high thermal mass systems for stability. In addition, the cost of sensors 
and computers was prohibitively high. All of this led to extractive systems, with long sample 
transport lines to centrally located shelters, filled with these monster GCs.  

  
Figure 2 – Schematic and Photo of the Falcon Series Ultrafast Gas Chromatograph – Model CS 

 
This primitive approach led to extreme capital costs and limitations. Application limitations. 
Below are two examples where the Falcon’s Faster, Smaller, Smarter, Easier, Greener design 
eliminated limitations. 
 

Toxic and Reactive 
 
One customer, making an important intermediate chemical that is extremely toxic, reactive and 
subject to precipitation when the temperature drops, needed to mitigate these problems and 
more importantly improve analytical response for process control. 
   
Previous solutions included placing a GC sample valve at the sample tap with a minimal 
sampling system and transporting the analytical sample, using carrier gas, to the column in the 
GC, located tens of meters away, in a costly air-conditioned analyzer house. 
 
While this minimized sample transport tubing plugs from cold spots, the combination of sample 
lag time and analytical cycle time was in excess of 20 minutes. The separation problems 
created by transporting the analytical sample so far to the head of the column required large 
sample sizes, longer columns and a loss of sensitivity to low level components. 
 
A Falcon Series CS GC system enclosed in a Falcon Process Enclosure was deployed “in the 
pipes” of the process tower at this installation. The sample system was located directly beside 
the sample tap and included stream switching for calibration materials and periodic steam 
cleaning under the control of the Falcon's Chromperfect® Process Control software. 
   
Heat traced fast loop lines into the process enclosure were used to make sure that there were 
no cold spots, virtually eliminating the chance for precipitation and plugging. Total transport 
tubing lengths were approximately four meters of heat traced narrow bore tubing, sample tap to 
return.   
 



The system virtually eliminated transport lag time (high linear velocity) and the Falcon CS 
Ultrafast GC required a very brief, five-minute analytical cycle. 
  
The client achieved BOTH primary objectives: eliminate costly maintenance problems from 
plugging; and improve response to near-realtime analysis for superior process control. 
   
How? 
 
The Falcon Ultrafast GC's Faster, Smaller, Smarter, Easier, Greener design allows placing the 
system outdoors, three stories off the ground and very close to the sample tap. The speed of 
the Falcon is obvious. It should also be obvious that a smaller system using lower power 
(greener at <1000 watts, not 3000 or more) makes it easier to deploy in challenging installation 
environments and eliminates the analyzer shelter.   

 
Figure 3 – Falcon GC (L) Falcon GC Installed in the Pipes (C) Falcon GC in Temporary Onsite 

Composition Survey Installation (R) 

 
Maybe not as obvious is the use of smart sampling systems (software) to keep the system clean 
and plug free and making the user’s job much easier. The system has been operational and 
performing well on the Gulf Coast of Texas (it gets hot there) for nearly five years. 
 
Water Wet and Sticky 
 
What if the process is saturated with water vapor, consists of nonpolar and polar hydrocarbons, 
the target of analysis is very water soluble and the sample includes gooey components? 
   
This is an analyst’s nightmare. Extracting a sample for scouting analytical work in the lab is not 
at all practical. As soon as the sample temperature drops below the dew point, the water 
precipitates, adsorbing the target analyte and eliminating any reasonable prospect of measuring 
the true stream composition. 
 
One solution, that worked pretty well for scouting, was based on transporting the sample at 
temperature to a liquid trap. The analyte was captured by bubbling the gas phase sample 
through a liquid trapping solution.  
  
After ensuring that the flow rate, trapping time, trap fluid composition and other data were well 
known, an HPLC analysis was performed, followed by calculations to ascertain the stream 
composition, at process temperature, pressure and flow rates. 
  
The trapping technique concentrates the sample and requires about four hours. Obviously this 
technique is only suitable for scouting work. But it proved useful and helped define the situation.   
 
What to do? 
 
Based on the customer/supplier team’s knowledge of the process chemistry, the results of the 
trapping technique and, frankly, some guesses, a Falcon Ultrafast GC was tested in our lab 
using individual components. These components cannot coexist a single sample, outside the 
process conditions.   
 

 
Figure 4 – The Falcon Team at Work in the Lab 

 
These tests were used to identify the proper retention times to be expected during an onsite 
composition survey. Once the GC was prepared, it was taken to the plant and attached to the 
bubbler sample line, “just to see” if we had the possibility of performing online analysis. Initially 
heat tracing was inadequate. We could see the water condensate in the transparent exit tubing 
and, more importantly we could see the resultant effect on the analytical results. By the way, the 
preparatory lab work was pretty much “on the mark.” (See figure 3 above  – right photo) 
 
Once we minimized the condensation issue, we were able to run the system uninterrupted for 
about 72 hours, indicating that an online analysis using the Falcon Ultrafast GC was feasible; 
albeit recognizing that the installation was temporary, the system still exhibited condensation 
and the related excursions in the analytical results. 
   
Eliminating outlier samples from the data set not only indicated that we could get a 
representative sample, but that the results tracked intentional process moves. The system could 
be used initially for process diagnostics and ultimately online process control.  
  
How? 
 
The Faster, Smaller, Smarter, Easier, Greener Falcon design makes it possible to install the 
system very close to the sample tap. Again, the sample system must be kept at the same 
temperature and pressure as the process. Narrow bore transport tubing makes the sample lag 
time nearly zero. Heat tracing to keep the sample at the process condition is an absolute 
requirement -- temperature and pressure not to high, not too low but just right.  
  
As seen in the photo below, the whole system is installed on a platform about forty feet above 
ground.  This system has been online near the Great Lakes (it gets cold there) since late 2018 
and has performed well, even through the temperature extremes during the recent Polar Vortex 
in the U.S. earlier this year.   



 

 
Figure 5 – Permanent Installation of Falcon GC After Onsite Composition Survey 

 
One more question you might ask “how the heck did you calibrate the system if the components 
of interest cannot coexist outside the process?” It isn’t hard. Give us a call and we can explain it.  
 
Before we close a note on our transition to the Teledyne Advanced Monitoring Solutions 
facility in Englewood, Colorado is in order.  
 
The Falcon lab is up and running. Manufacturing startup is well under way, while production  
continues at our former partner’s manufacturing site during transition.  
 
Second round sales and service training were completed last week. The Falcon team has been 
well cared for “under the wing” of our new parent company, Teledyne.  
  
To learn more about the application case studies described in this newsletter and many other 
applications of the Falcon Series Ultrafast Gas Chromatography system, contact us today using 
the details below. 
 


