
Introduction
Hydrogen is used in a number of areas, 
from industrial processes such as pesticide 
production and the removal of sulfur from 
petrochemical products to its use as a fuel 
and in power generation. To ensure the 

quality of hydrogen, standards such as ISO 14687 and GB/T 37244 have been 
produced which specify the maximum content of certain compounds in fuel 
hydrogen gas. As such, it is of great importance that hydrogen gas refiners and 
those using hydrogen gas in various processes have access to a method which 
allows for quick, accurate and sensitive detection of these compounds. This 
application note will detail the quantification of Helium in Hydrogen using  
a thermal conductivity detector (TCD) with a nitrogen carrier gas.
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Instrumentation

Analysis of helium in hydrogen samples was performed with a 
PerkinElmer Clarus GC Engineered Solution. 

The Clarus GC Engineered Solution consists of one analytical 
channel, two columns (HayeSep T and Molsieve 5A) and a 
thermal conductivity detector (TCD).  An important feature 
of this system is the use of nitrogen as a carrier gas. This 
allows for the detection of helium in hydrogen gas samples 
with low detection limits due to a large difference in thermal 
conductivity between the carrier gas and analyte, as well as 
reducing laboratory costs.

Experimental
Figure 2 shows the Clarus GC Engineered Solution in the 
‘ready’ state, before sample injection. 

Figure 1. PerkinElmer Clarus GC Engineered Solution.

GC Parameters

Gas Chromatograph PerkinElmer Clarus GC  
Engineered Solution

Oven 35 °C for 10 min 
Auxiliary Pneumatic Pressure 28 psi (Aux 1), 10.9 psi (Aux 2) N2

TCD Detector
Reference N2 15 mL/min
200 °C 

Sample Loop Volume 1.0 mL

Table 1: Gas Chromatography Conditions.
Figure 2. Clarus GC Engineered Solution in Ready State (Valve OFF).

At the start of the run, the valve is switch to ON which 
introduces the sample gas onto the analytical column for 
analysis. Figure 3 shows the analyzer during sample analysis.

The valve remains in the ON position until hydrogen is 
detected by the TCD. Once hydrogen fully elutes, the valve 
switches back to the OFF position (Figure 2) which allows 
for backflushing of the MS5A and HayeSep T columns. This 
prevents CO2, H2O and hydrocarbons, which are well retained 
by the HayeSep T column, from eluting onto the molecular 
sieve This prevents column poisoning as well as significantly 
shortening the run time. 

Aux 2

HayeSep T
Column

MS5A
Column Restrictor TCD

Figure 3. Clarus GC Engineered Solution during Sample Introduction (Valve ON).
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Results and Discussion
The chromatogram produced during the analysis of 1% helium 
in hydrogen is shown in Figure 4.

Figure 4. Chromatogram of 1% Helium in Hydrogen.

Helium

Summary
For the determination of He in hydrogen, the Clarus GC Engineered Solutionallows for compliant hydrogen impurities analysis 
according to the current standards. The Clarus GC Engineered Solution is ideally suited for analysis of impurities in hydrogen gas as it 
allows for detection of trace quantities of helium in a matrix of up to 100% hydrogen. The robust and simple packed columns used as 
part of the system, as well as the flexibility to add further analytical channels, making it an ideal solution for fulfilling current and future 
regulatory requirements. 
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The detection limit for Helium using the Clarus GC Engineered 
Solution is below 10 ppm, allowing users to easily determine 
whether their product satisfies the ISO 14687 and GB/T 37244 
limits of 300 ppm.


