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1. General description 

The new robotized gas analysis system is an improved version of the system described by Molstad et 

al (2007). The new system has replaced the microGC with a traditional GC, equipped with various 

valves, columns and detectors (TCD, FID and ECD). This ensures more sensitive measurements of 

N2O (by ECD) and CH4 (by FID), thus allowing quantification of these gases at much below ambient 

levels in the atmosphere  (which are 0.35 ppmv for N2O, 1.84 ppmv for CH4).  

The new system uses a better sampler, CTC GC-PAL (delivered by Agilent), which has a wider 

operation than the old (Gilson). We have also changed tubing in the sampling pump (information will 

come) 

In all other aspects, the new system  is equal to the original (Molstad et al 2007) regarding the 

repeated sampling by peristaltic pumping, replacement of the sampled gas by reversed pumping 

(injecting He), and transfer of gas to a chemoluminiscense NO analyser. In short: Samples are taken 

from 10 - 120 ml serum flasks using an autosampler connected to a peristaltic pump. The 

autosampler operates a needle which pierce the septa on the flasks (never at the same spot twice), and 

the pump takes approximately two ml headspace gas from the flasks into the sample loops of the GC 

and NO analyser. After injection (the turning of the valves leading the gas in the loops into the gc 

columns and the NO analyzer) the pump is reversed, pumping helium and the portion of the up-

pumped gas in the pipelines back into the flasks, thus minimizing dilution of the gas in the flasks 

while maintaining atmospheric pressure.  

Thus the new system monitors O2, N2, N2O, NO, CO2 (and various other gases if needed) by repeated 

sampling of the headspace, while sustaining the gas pressure near 1 atmosphere in the flasks due to 

replacement of sampled gas with He.  

The architecture of the GC system is shown in Figure 1. Loop injection to the two columns 

(Molsieve and Plot) is done by Valve 1 and 3, which also secure removal of water in back-flushed  

Haysep columns prior to injection on the columns. The third loop injection valve (Valve 5) sends a 

sample to the NO analyzer.  Valve 2 secures time-programmed direction of the gas flow to and 
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through the various detectors, thus protecting the ECD from O2: The outlet from TCD is lead to the 

FID most of the time, except for a brief period when N2O is eluted from the plot column. Figure 2 

shows the architexture of the first three system buildt in China.  

 

The flow chart for the valve positions during a run is shown in Figure 2, and a chromatogram of air 

is illustrated in Figure 3 

 

 

 

  

Fig 1. Architecture of the GC system. The GC is equipped with two ovens (one for the Plot 

column and one for the Molsieve column) which are held at different temperatures (static). 

“PCM FRONT 275 oC” is a “Pneumatic control module” normally used for regulating 

pressure to an injector  (which is not there in our system!). “PCM B-2 He” is an equivalent 

control module which controls the He pressure on the Haysep column.   
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Fig 2: Valve positions during a single run (5 minutes).  

 

Fig 3. Chromatogram of an air sample.   Methane is detected twice on FID, first as a peak 

from Plot-coumn, then as a peak from the Molsieve column. CO2 is detected by the TCD 

(peak from Plot column), the peak is not visible in this chormatogram due to scaling. N2 and 

O2 (from the Molsieve column) are detected late in the chromatogram for the TCD. For a 

short period, the gas from the TCD flows through the ECD (and not the FID), allowing the 

detection of N2O from the Plot-column. At high concentrations, N2O can be measured by the 

TCD, thus extending the linear range much beyond that of the ECD.    



2. Other designs:  

Versions of the system has been constructed with our help elsewhere. Currently, there are three 

systems operating in China. These systems are identical with ours in principle, but the architecture 

of the GC system looks somewhat different  

 

 

Fig 3. Architecture of the GC system in system buld for chinese colleagues 

 

3. Leaks and dilutions of headsapce by sampling 

The new system has another type of injection (loop injection versus the solenoid-valve system of 

the microGC), and this leads to less dilution of the headspace per sampling and lower leaks.   

Information will be provided soon 
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