
 

 

Lab Instruments vs Process Analyzers: Data Equivalency and Its Value for You 

The age-old argument goes on.  Which is right . . . the plant support lab instruments or the online 

process analyzers? The argument centers around one of the most difficult undertakings in analytical 

chemistry: instrument-to-instrument correlations. One way to reduce this difficulty is applying standard 

methods like ASTM, GPA, ISO, AGA, EPA, even NIST. Standard methods establish criteria for analysis, 

ranging from instrumental performance testing to multiuser, multi-instrument, multi-sample testing, as 

in the ASTM process called an Inter-Laboratory Study, or ILS. 

 

An ILS is a carefully predetermined set of analyses using samples covering the scope of the method. A 

minimum number of data sets is required. Six or more method users are needed to run and deliver 

results on aliquots of each sample set. When this process is properly executed, any user following the 

requirements of the method will reproduce accepted value results. An example of a well-known sample, 

with very well-accepted values, is the Reference Gas Oil used for ASTM D7798 and D2887. 

For clarity, we should establish some vocabulary. Repeatability is determined using a single sample on a 

single instrument over several replicates. Reproducibility is determined using several samples analyzed 

on several different instruments. The ILS regimen establishes both repeatability and reproducibility.   

Comparisons like those in an ILS are the ONLY REASONABLE, STATISTICALLY VALID way to make 

instrument-to-instrument correlations.   

Processing plants use radically different techniques, methods and instruments in the laboratory and in 

the process. Historically, process GCs have been radically different, due to the safety and environmental 

requirements of the installation. Lab instruments typically deliver product certificates of analysis.  

Process analyzers are used to make sure the product is being made to meet contract requirements and 

provide ongoing validation of the product specification.  

 
Falcon Analytical CALIDUS GC is an Exception. Same Analyzer Can Be Used for Lab and Process 

 

Typically, process GCs have used high thermal mass for stability and column switching isothermal 

methodologies to deliver control worthy process composition data and to shorten cycle times.  The 

plant support laboratory has a pristine, airconditioned installation environment where state-of-the-art 

programmed temperature GCs are used, with all the latest hardware, columns and software. 

Different hardware, different columns, different methodologies?  Why should anyone expect the results 

to be the same?  Is the data really equivalent?  If standards organizations go through the rigors of ILS to 

establish instrument-to-instrument performance criteria, why should we expect data equivalency when 

there is rarely more than a cursory comparison check for equivalency?  In most cases, if the two results 

are “reasonable” no one seems to care.  But if they differ . . . sometimes by a lot . . . then the tough 

discussions begin. And make no mistake, since the lab is delivering the product certificates of analysis, 

the lab results are deemed “correct.”  ALWAYS.  But what if the lab results are not correct? 

Keep reading below to learn how this solution can be 
applied to a wide range of applications. 

 
Online sampling means analysis is immediate. But the lab sample is removed from the process and taken 

to the lab. With good intentions, the lab runs them soon after receipt. But in practice this could be 

hours. Because of this differential in time, one could argue that differing results are BOTH correct. If 

composition changes over time, the process result could be correct and, once the lab results are 

obtained, they could also be correct . . . for the analysis made at that time. 

If all the variables that can be controlled in an instrument-to-instrument correlation are controlled, 

results often compare favorably.  But what if we could remove the variables of “two different methods, 

instruments, columns, software and even calibration and calculation techniques?”   

Experiments and results that demonstrate lab GCs and process GCs can become statistically identical are 
detailed in a recent paper: “Resolving the Analytical Conflict between Lab and Process Data,” * 
presented at the 62nd ISA Analysis Division Symposium. 
 
*Contact Falcon Analytical for assistance in obtaining a copy of this paper. 

 



Obtaining data equivalency is critical for efficient plant operations. Operating the plant as close to the 
specification as possible results in improved profitability. Over-processing reduces throughput, increases 
resource consumption and delivers more “pure product at impurity prices.” Think about it. 97% pure 
product, when the spec is 95%, means 2% pure product is being delivered free. Missing specification is 
an obvious product quality problem, resulting in selling offspec material or worse, costly incineration of 
waste product. 

 
 
One example that demonstrates the economic value of operating closer to the product specification, is 

the use of the ultrafast ASTM D7798 instead of D2887 for boiling range analysis from C5 to C44. The 

precision of D7798, established by the ASTM ILS published in the method, is 2-3 times better than 

D2887, with no bias across the entire scope of the method. And D7798 is 2 to 5 times faster than all 

versions of D2887.   

According to one refiner in America, commenting on the value of D7798: “We can reduce the control 

limits from ±15oF to ±5oF, resulting in profit improvement of about $12 million per month.” This is a 

huge return for the modest investment in fast GCs like the CALIDUS™ GC. 

Without being overly promotional, CALIDUS is the only fast GC capable of functioning as a laboratory 

instrument and a process analyzer, over the entire scope of D7798, with <5 minute analytical cycles.   

Deploying CALIDUS GCs, that use the same methods, instruments, columns, software and even 

calibration and calculation techniques, in-lab and on-line, completely eliminates instrument related 

variance within the statistical requirements of the method.   

Not only this, but using CALIDUS with InfoMetrix® LineUp™ software in both locations eliminates the 

need for running calibration samples on the process CALIDUS. How is this possible? 

CALIDUS is paired with the PALARUS™ autosampler in the laboratory. This syringe-through-the-septum 

injector enables analytically ideal sample introduction, measurement and result generation. In the 

process, CALIDUS is fitted with a rotary sample valve. The valve is set so that the sample introduction is 

as close as possible to the syringe injection technique. The sample is introduced to the split/splitless 

inlet at the same location with the same speed, yielding the same vaporization properties. 

 

Now the two CALIDUS ultrafast GCs are identical: same columns, same programmed temperature ramp, 

same detector, same software. In fact, when using LineUp, they are so similar that the calibration data 

file from the lab CALIDUS GC can be used on the CALIDUS process analyzer. Only a non-injection blank is 

required to prepare the process CALIDUS GC. Since the two CALIDUS GCs are calibrated from the 

transferred data file and aligned with the InfoMetrix software, the results will be REPRODUCED within 

the specification requirements of the ASTM D7798 method. They will be EQUIVALENT. End of the 

discrepancies! 

 

Not a refiner?  You can still take full advantage of this data equivalency solution. 

We chose simulated distillation in this example for several reasons.  SimDis requires very precise 

instrumental criteria, such as near-perfect retention time repeatability, near-perfect flat sample 

introduction to the head of the GC column, perfect chromatographic peak shape, and flat response at 

the detector. In short, simulated distillation is one of the most difficult applications in gas 

chromatography.   

So how will this solution perform in your process?   

First, simpler processes may only require a few measured components for process control. But 

regardless of simplicity, these processes still need ongoing control and product certificates. And in many 

process GC applications, finding stable and representative calibration fluids for manual or automatic 

calibration of the process GC is difficult or maybe even impossible. 



So . . . once again . . . think about it. Use of data files from the lab GC calibration, obtained from carefully 

prepared and controlled samples, can eliminate the need to run ANY calibration fluids on the process GC 

. . . EVER!  Calibration of process GCs is often complicated, messy, in some cases toxic, expensive and 

frankly, a big pain in the . . . well you know. 

Let us help you minimize or eliminate the complications of data equivalency, calibrations and automated 

evaluation of data for process control. We have the capability and more importantly the desire to help.  

Contact us using the details below. 

Falcon Analytical 
Email: info@falconfast.net 
Visit: www.falconfast.net 
Phone: (304) 647-5860 
Fax: (304) 647-3743 
433 AEI Drive 
Lewisburg, West Virginia 
 

 
 

 

 


