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Over the past 40 years, a number of process gas chromatographs have been applicated using 
Helium as the carrier gas for the GC application. As Helium is a relatively inert, safe gas to 
handle, utilization of this gas was the logical choice. Now with the ever increasing shortage of 
Helium, the price for using this as the carrier gas of choice has risen and will continue to do so.  
 
The alternative to using Helium as the carrier gas in your process gas chromatograph is 
Hydrogen. As GC grade Hydrogen is readily available in most any location in the world, which 
is not always the case with Helium, the use of Hydrogen is a logical choice. 
 
With the fore mentioned in mind, PAAI has been working on several applications that have 
typically used Helium carrier in the past and have modified these applications to use GC grade 
Hydrogen in place of Helium. What are the benefits of doing this? 
 

1. The main benefit is that the cost of carrier gas is reduced. Depending upon your gas 
supplier and the purchasing arrangement you have, the cost saving could be as much as 
50% in the mainland of the United States. For those operating GC’s using Helium 
carrier overseas, the cost saving could be significant. 

2. In most cases, by converting from Helium to Hydrogen carrier gas the cycle time will 
be reduced. In the example illustrated in this technical bulletin, the retention time for 
the Acetylene was 262 seconds or 4.36 minutes when Helium carrier was used. After 
converting to Hydrogen carrier, the retention time for the Acetylene was 236 seconds or 
3.9 minutes.  

3. Other than re-sizing the columns, no other modifications to the GC are required. 
 
With the benefits come the draw backs that must be considered when switching from Helium to 
Hydrogen carrier. These include: 
 

1. As Hydrogen gas is explosive, additional precautions and or equipment may have to be 
added to your analytical system. If the GC in question has been using Helium carrier gas 
with the Thermo-Conductivity Detector (TCD), in all likelihood, the vent from the GC-
TCD has gone to atmosphere, as the Helium carrier posed no environmental or safety 
risk. Switching this particular analyzer to Hydrogen carrier gas will now require the 
analyzer to be vented to a safety vent, which may be nothing more than your 
atmospheric vent header with a catalytic combustion device (TraceErase®) installed on 
the vent header to safety combust the Hydrogen gas as it leave the GC. 

2. In the Acetylene analysis example illustrated in this document, the cycle time was 
reduced by approximately 10% once the Hydrogen carrier was utilized. At the same 
time, a slight loss of sensitivity was observed.  
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3. On the Helium carrier, the 10 ppmV Acetylene peak height response was 72 chart 
divisions. Once the application was converted to the Hydrogen carrier, the same 10 
ppmV Acetylene peak resulted in a peak height response of 62 chart divisions or a loss 
in sensitivity of 14%. If sensitivity for a particular application is an issue, the loss 
observed during our lab testing can be corrected with a minor modification to your GC. 

 

 
 
 

 
For more information on converting your GC applications from Helium to hydrogen carrier, 
please contact Process Analytical at our office in Alvin, Texas (281) 482-4334 or you can e-mail 
PAAI at sales@processanalytical.com 


