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Outline of Today’s Presentation

• Overview of Gas composition

• Overview of Scion 456 GC hardware

• Chromatography

• Summary



Gas Samples

Potential Gas Compositions

• Permanent gases (He, H2, O2, Ar, N2, CH4,CO, CO2)

• Saturated & Unsaturated hydrocarbons (C2-C12)  

• Sulfur components (H2S, COS, mercaptans) 

Important!
1. Keep it hot (dew point)
2. Reduce dead volume
3. Mind your eddies
4. Particulate/Coalescing filters



456 Complete Gas Analyzer– What does it do?

• Any Sample pressure – from Tedlar bags to 
3000psi gas cylinders

• 100ppm to 100% of He, H2, O2, N2, CH4, CO, 
CO2, C2H4, C2H6, C2H2, H2S by Dual TCD 

• 1ppm to 100% of C3 to C16 by FID

• No problems with Moisture/Oxygenates

• FAST analysis! Sample to Sample < 4 minutes 
up to C6.  <10 minutes up to C12



456 Complete Gas Analyzer – How does it do it?

• Three channels with independent heated zones,  flow controllers & 
backflushes

• Fixed loop injection, accuracy independent of sample gas composition

• System maintenance in the field, easy access to valves and columns

• Automated normalization & BTU calculations with Compass CDS software

• Easy to implement stream selection valves for automation

• Certified for use with H2 carrier gas



• Large GC Oven
• Quick Heating/Cooling
• Cap/Packed columns

• Large isothermal valve oven
• Top or  Side Mounted
• GSVs, LSVs, NVs, Columns 

• Horizontal small oven(s) 
• Single, Dual or Triple 

configuration
• GSVs, LSVs, Columns

Scion 456 GC – Three Independent Ovens



• Standard 1/8” or 1/16” connections

• Stainless steel or inert coated

• HT/HP on/off solenoid mounted 
directly in heated zone

• Copper Transfer lines prevent any 
cold spots

Sample line 
connection

Copper 
Transfer line

Connection of the Gas Sample Line



Scion 456 GC – High Pressure Automation

VICI HT/HP on/off Solenoid

• 10-3000psi, up to 300oC

• Controlled & Automated by GC

• Mounted directly into Large Valve oven

• Easy switch between high & low pressure 
samples



Scion 456 GC – Low Pressure Automation

3/2 solenoid & sample pump

• 0-10psi – Tedlar Bags

• Controlled & Automated by GC

• Mounted under top GC cover

• Automated switching between high & low 
pressure samples



• Multiple Instruments connected in series

• Allows for Simultaneous Compositional & 
Trace analysis 

• Example:  Compositional Nat Gas and 
Speciated Trace Sulfur with one sample 
cylinder and one injection. 

• Compass Software will export/print 
normalized, multichannel report from all 
detectors

Daisy Chain Multiple Gas GCs



Valco Stream Selection Valves

• SSVs in Single, Chained or Networked 
configurations

• Valve Position is entered directly into the 
Compass sequence table

• Configurations support up to 64 streams

Scion GC SSV Automation

SSV Control is the key to 
automation of gases or 

compressed liquids!



SSV Gas Autosamplers – High & Low Pressure



Thermal Conductivity Detector (TCD)

Universal detector
• Detects both organic and inorganic 

components

Gas requirements
• Single gas (H2, He, N2, or Ar)

Automatic filament protection
• Prevents keep filament from burning out 

Non-destructive
• Sample output can be sent to another 

detector (i.e. FID)



Thermal Conductivity Detector (TCD)

Choose your carrier gas 
to optimize sensitivity & 
linearity



Flame Ionization Detector (FID)

Universal Detector
• Ionize most Carbon containing material in a H2 rich flame. 

(except CO, CO2)

Predictable Hydrocarbon RFs
• FID response of hydrocarbons is proportional to Molecular 

weight

Wide linear range 
• >107

• 100% down to sub PPM

Ceramic flame tip 
• Eliminates compound-dependent discrimination
• Reliable and Rugged
• Available as 0.02” & 0.01” ID



Relative Molar Response Factors on FID

Compound

C3H8

C4H10

Ratio

MW 
(g/mol)

44.06

58.08

0.759

Area 
Counts

2941

3902

0.754

Ratio within 1% of expected 
result!



Pulsed Flame Photometric Detector 

An element selective detector! 

• 28 elemental species
• S, P, N, Sn, etc

What does this offer you?
The ability to selectively detect components 
containing a specific element

• Highly sensitive

• Pick out specific components in a highly 
complex matrix

• Equimolar RFs



Pulsed Flame Photometric Detector



Chromatography



1st channel:  Molsieve channel - TCD

• Argon Carrier
• Independent Temp Control
• BF to vent
• Hayesep pre-column
• Molsieve analytical
• Elutes:  He, H2, O2, N2, CH4, CO
• 100ppm to 100%
• <4 minutes



• Refinery Gas
• 80% H2

1st channel:  Molsieve channel - TCD



Valve Switch
BF to vent

• Air diluted with Argon
• 58ppm O2
• 123ppm N2

1st channel:  Molsieve channel - TCD



2nd channel:  Hayesep channel - TCD

• He or H2 carrier
• Independent Temperature Control
• BF to Vent
• Hayesep pre-column & analytical
• Air, CH4, CO2, C2H4, C2H6, C2H2, H2S, C3
• 100ppm up to 100%
• <3 minutes



Nat Gas std diluted with Argon
34ppm CO2
60ppm C2H6

Valve Switch
BF to vent

2nd channel:  Hayesep channel - TCD



• H2 carrier
• Capillary column installed in GC oven
• Optional BF to detector
• Elutes:  C1-C16

• < 1ppm for Hydrocarbons by FID

3rd channel:  Capillary column – FID C1-C6 zoom in



3rd channel:  Capillary column – FID (C6-C12 zoom in)



• H2 carrier

• Separation of Alkanes, 
Alkenes, Alkynes

• Optional BF to 
detector

• Elutes:  C1-C10

3rd channel:  Optional AL2O3 Capillary column – FID



3 Channel Report

Report Options
• Normalized or not
• Printed or not
• Peaks & Groups
• Export to Excel or LIMS
• BTU
• PDF
• HTML



3 channel Report:

Can be reported as Groups

3 Channel Report



Summary

• Scion Instruments – Continuing a tradition of excellence from Varian / Bruker

• 50+ year legacy of successfully providing solutions not just boxes

• A global team of highly accessible GC specialists in place to help you

• Extremely flexible GC hardware and software platform

• A full line of high performance application tuned columns
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