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Outline 

 Selected Background  

– Motivation 

– Benefits of using microGC and ultrafast analysis 

 

 Experiences 

– Lab Based 

– Process Based 

 

 Further Opportunities 

 

 Questions 
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 Refineries process from 50M to 500M 
barrels of crude per day (2.1MM to 
21MM gallons per day) 

 

 Optimization 

– Improve product quality 

– Improve product yield 

 

 Information 

– Compositional analysis 

– Lab results vs. process measurements 

 

 Decisions 

– Quality data 

– Timely data 

3 

Downstream Considerations 
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Calidus MicroGC by Falcon Analytical is a Compelling 

Solution 
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 Performance 

– Chromatographic separation 

• MXT-1HT  

– Detection 

• FID 

 Speed 

– Fast temperature ramp and reduced 
dimensions 

– improvement in run time (5x to 10x)  

 Flexibility 

– Modular components 

– reconfigure 

 Reduced consumption 

– Utilities 
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Calidus GC is Modular 
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FID 

Column 

Module 

TCD 

 Performance reproducibility from instrument to instrument 

 Simplify inventory of consumables and replacement parts 

 Increase pool of skilled/trained users 
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Calidus MicroGC is Ready for Both Lab or Process 

Environment  
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Lab Configured 

Autoinjector and valve injection 

Process Configured 

Enclosed and Open 
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Boiling Ranges of Interest in 1/10th the Time 
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Naphtha Range Jet Range 

Diesel Range Wide Range 
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Run to Run Reproducibility 
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0.03 seconds or 0.1 F 

0.16 seconds or 0.5 F  

Autosampler 

Rotary Valve 

10 consecutive injections 

100 consecutive injections 

Every tenth plotted  
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Lab and Process Analyzer are Functionally Equal: 

ASTM D2887 Repeatability Criteria 
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ASTM Ultrafast GC method 

10 

 Standard Test Method for Boiling 

Range Distribution of Petroleum 

Distillates with Final Boiling Points 

up to 538 C by Ultra Fast Gas 

Chromatography (UF GC) 

 

 Released 2013 

 

 ASTM ILS to start soon 

 

 We are currently implementing 
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ASTM Ultrafast GC method 
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 Column length   2m 

 Column inner Dia.  320µm 

 Stationary phase  MXT 1-HT 

 Phase thickness  0.2µm 

 Carrier gas   Hydrogen 

 Inlet pressure   12 psig       

 Gas flow rate   1ml/min 

 Initial column temp  40 C 

 Final Column temp. 375 C 

 Program rate   1 C/sec 

 Detector, FID temp  350 C 

 Injector temp   350 C 
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Downstream Process Application 
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 Sample consists of C3 to C15 

 

 ASTM D3710 ; ASTM 7096 

 

 Continuous measurement from 

process stream 

 

 Enclosure for instrument 

 

 Process configured Calidus with 

Chromperfect® process control 

software 
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Restek ASTM D3710 Standard 

Neat injection of 0.06 

microliters by rotary 

valve 
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Regular Gasoline Chromatogram 

 

Gasoline sample from unbranded 

station 
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Gasoline Overlaid with Standard 

 

Calibration 

components line up 

with identical 

components in 

gasoline 
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Gasoline Overlaid with Non-injection Blank 

 

Baseline drift from programmed 

temperature operations and any 

septum or column bleed 

components are insignificant 
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System Performance Evaluation 
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RT standard 

8 replicates 

Sample 

Overlay 
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Upstream Natural Gas Application 

 Performance requirements 

– Gas composition analysis 

– Specialized injection valve 

– Use MXT-1 and MXT-Qbond 
columns 

 Limited resources 

– Small lab space 

– Utility needs 

• Hydrogen generator and 
zero air 

 Convenience 

– Ease of install 

– Easily drop in a back up 
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Trap on MXT MoleSieve while Bypass through MXT 

QBond to the FID 

19 
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Trap on MXT MoleSieve while Bypass through MXT 

QBond to the TCD 
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Trap on MXT MoleSieve while Bypass through MXT 

QBond to the FID - Zoomed 
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Additional Considerations 
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 Data analysis 

– LineUp™ by InfoMetrix® 

– Simplify interpretation of chromatographic 
results 

– Reduce retention time variation and instrument 
to instrument differences 

– Can more fully utilize expertise from one 
location to other remote locations 

 NeSSI 

– Sampling and control system 

 Applications 

– Column modules and configuration 

 Detection 

– FPD for Sulfur 
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Questions? 


