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ABSTRACT 

Experiments made with different types of infrared gasanalyzers (URAS 1, UNOR 2, 
UNOR 5B) show considerable deviation in the result when using various mixing ra- 
tios of N, and 0, as a “carrier gas” for COP 
Tellus 135 

1. Introduction 

In the long-term project for monitoring at-  
mospheric CO,, standard gases containing CO, 
in air have been used for calibration since the 
beginning of the project in 1957 (Bischof, 
1970). The primary standards have since 1963 
been frequently compared with standards used 
at Scripps Institution in order to obtain com- 
parable values in our sampling programmes. 
Scripps standards, however, consist of CO,/N, 
mixtures. Standard gases used in other similar 
projects containing both CO, in air and in N, 
have occasionally been calibrated at our insti- 
tute. Re-calibrations with Scripps standards 
showed, however, considerable deviation in the 
result. It is shown that this discrepancy to a 
considerable degree is due to the different types 
of gas-analyzer which are used, and more im- 
portantly to the fact that different carrier gases 
have been used in the standards. 

2. Experiments 

In order to investigate the influence of dif- 
ferent types of gas-analyzers and of various 
“carrier gases” for CO,, gasmixtures of con- 
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stant CO, content but varying N,/O, ratios 
were prepared and analyzed by using special 
equipments developed for the experiment. The 
constant CO, concentration thus obtained in a 
sample flask is connected to the equipment for 
flask sample analysis. In this way a repro- 
ducibility of the analysis of about 0.4 ppm can 
be obtained for an individual sample. 

Three types of analyzers were investigated: 
URAS 1, UNOR 2 and UNOR 5B (which is a 
somewhat modified instrument specially manu- 
factured to provide a portable analyzer). The 
analysis accuracy is about 0.2 ppm, in general 
the comparison cell of each analyzer was filled 
with a CO,/air mixture, but experiments were 
made also using CO, in N,O, mixtures, see be- 
low. Altogether, 266 mixtures were prepared 
and analysed during 1972-73. Most of the ex- 
periments were repeated several times to cal- 
culate average values. 

3. Results 

In Fig. 1, the average analysis index, i.e. 
the departure of an analyzed sample from a 
given reference gas, is plotted as a function of 
the R-ratios O,/(O, +N,) in the sample (R = 1 
corresponds to 100% O,), :the comparison cell 
being filled with CO,/air. The reference gas 
used here contains 321.4 ppm CO, in air, ex- 
pressed in relation to Scripps standard calibra- 
tion values. 

The result clearly shows how sensitive the 
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Fig. 1 .  Analysis index AC as a function of therratio 
R, O,/(N, + O , ) ,  of the carrier gases in the measur- 
ing cell. Thus R- 1 corresponds to 100% 0,. 
The analysis index AC is the departure of an ana- 
lysis from a constant comparison gas (321.4 ppm 
CO, in air). 
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Pig. 2. Analysis index AC as a function of the ratio 
R in the comparison cell, plotted for various ratios 
R for the measuring gas, URAS 1. 
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Fig. 3.  Same as Fig. 2, but for the UKOR 5B. 

infrared gasanalysis is with regard to the N,/O, 
ratio of the carrier gas. It is likely that this is 
the result of varying absorbtion line broaden- 
ing due to different foreign gas in the infrared 
analyzer. 

Because of some differences in the analyser 
design, the response appears to be different for 
each analyzer type. However, for a N,/O, ratio 
equal to that of atmospheric air, i.e. for R = 

0.21, nearby identical results are obtained for 
all three analyzers. 

By repeating the experiment with different 
R-ratios for the comparison cell, it  is further- 
more found that the two types of UNOR are 
not much affected thereby, but the UItAS is 
quite dependent on the value of this ratio in 
the comparison cell. This is shown in Figs. 2 and 
3, where the deviation of the analysis index is 
plotted as a function of R for the carrier gas. 

4. Discussion 

From the result reported it is clear that the 
intercomparison of standards and samples as 
well may be complicated by the fact that dif- 
ferent types of analyzers and gasmixtures are 
used within different projects. Presuming that 
all standards belonging to different projects 
are calibrated with reference to the very same 
primary standard system (for example Scripps 
standards) comparable analysis result of air 
samples are still obtained, as long as the ana- 
lyzers of each project in turn are calibrated 
against a relative concentration value. There- 
fore, the atmospheric CO, data obtained from 

Tellus XXVII (1975), 1 



INFLUENCE OF CARRIER GAS 61 

a period of more than 10 years sampling ac- 
tivity (Bolin & Bischof, 1970; Bischof, 1973) 
are fully comparable with the Scripps data. 
However, the analysis and comparison system 
would become less complicated, if all projects 
were using the same kind of carrier gases. 

Concluding remarks 

Meanwhile, the influence of carrier gases has 
Garratt been investigated a h  by Pearman 

(1974) who found similar results. 
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