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Methods Precision 
Detection 

Limit 
Analysis 

Time 
Uncertainty Reference 

Interferometry 2 ppm -- -- -- Keeling, 1988  

GC-TCD 1.5 ppm -- 10 min -- 
Tohijima et al., 

2000 

Differential 
fuel -cell 

0.5 ppm -- 2 min 2 ppm Stephens, 2007  

MS 
 

1.25 ppm 
 

-- 30 min 0.4 ppm Bender et al., 1994  

Faraday 
rotation 

  spectroscopy 

-- 1.2 ppm 1 min 2 ppm 
Brian and Gerard, 

2012 

Methods for detecting O2/N2  or  O2 



An improved method for measuring 

changes in atmospheric Ar/N2 and 

O2/N2 ratio by GC-TCD was 

described by using a capillary 

column with the aid of Dr. Tohjima 

from NIES.  



Lab system under testing 



One of the attempts to improve the 

precisions was carefully minimize 

fluctuations of pressure and 

temperature.  

For example, differential pressure 

gauges (Model 239) and pressure 

control units (PCU-2100) were added to 

both input and output of the GC.  
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Good separation of Ar, O2, and N2 by using GC-TCD with the 

aid of semi-conductor refrigeration and capillary column. 

Preliminary GC-TCD results 



Preliminary results indicated Ar, O2, 

and N2 were successfully separated, 

however, precisions are far from the 

recommended targets (Table 1). 
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Time(min) RT（min) Peak Area Ar/N2 O2/N2 

0 Ar O2 N2 Ar O2 N2 

10 2.764  2.809  5.054  312.5756 6529.872 26040.6 0.012003  0.250757  

20 2.764  2.809  5.054  311.1126 6561.598 26025.5 0.011954  0.252122  

30 2.764  2.810  5.055  311.8908 6525.167 26018.5 0.011987  0.250789  

40 2.765  2.810  5.055  311.7377 6522.99 26005.4 0.011987  0.250832  

50 2.765  2.810  5.055  311.7261 6588.239 26002.4 0.011988  0.253370  

60 2.764  2.810  5.055  312.1133 6589.31 26035 0.011988  0.253094  

70 2.764  2.809  5.054  312.2048 6595.405 26048.8 0.011985  0.253194  

80 2.765  2.810  5.055  313.331 6539.109 26078.9 0.012015  0.250743  

90 2.764  2.809  5.054  312.3455 6604.219 26050.9 0.011990  0.253512  

100 2.765  2.810  5.055  311.5289 6577.831 26054.7 0.011957  0.252462  

110 2.764  2.809  5.054  312.3776 6587.303 26045.2 0.011994  0.252918  

120 2.764  2.810  5.055  311.6351 6550.114 26037 0.011969  0.251569  

130 2.765  2.810  5.055  312.2865 6598.628 26018.4 0.012003  0.253614  

140 2.766  2.811  5.056  310.5711 6589.925 26028.1 0.011932  0.253185  

150 2.764  2.808  5.054  312.7065 6592.308 26074.1 0.011993  0.252830  

160 2.765  2.810  5.055  312.7704 6531.995 26049.2 0.012007  0.250756  

170 2.765  2.810  5.054  312.4147 6605.151 26059.9 0.011988  0.253460  

180 2.765  2.810  5.055  312.0492 6539.592 26089 0.011961  0.250665  
190 2.764  2.809  5.054  312.3134 6552.818 26105.4 0.011964  0.251014  

Stable flow and 

temperature for the carrier 

gas and analysis column 

Stable for Ar and N2 

except O2  

Preliminary test results of the cylinder natural 

gas by this method 



How to further 

improve the 

precision 

SIO+NOAA 

cylinders 

 

Working 

cylinders 

How to adjust the 

pressure control 

units (PCU-2100)? 

( Exactly for how to 

set the P, I, and D 

value? 

Further suggestions and help are 

expected and appreciated to 

optimize the system. 



Future application 
Flask sampling, in-situ measurement 

 

GHG Monitoring 

& Assessment in China 

Lingxi Zhou  

CAMS, CMA  

2015 



In cooperation with international groups 
In-situ and/or discrete high accuracy measurements of ambient 

GHGs by custom-designed systems have been added at the five 

background stations (WLG, SDZ, LAN, LFS, XGL) 
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22 

WMO GHG Bulletin 

2012 2013 



Echo to the WMO GHG Bulletin No.8 

(2012), No.9 (2013) and No.10 (2014 

Climate Summit Edition)  

CMA is responsible for the China 

GHG Bulletin No.1 (2012), No.2 (2013) 

and No.3 (2014 Climate Summit 

Edition), based on observational 

datasets that are traceable to the 

WMO Reference Scales.  
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IPCC-TFI 
TFB,TSU 







China National GHG Metrology Working Group 



http://www.cngaw-ghgs.org/column.php?col_id=137 

China National GHG Metrology Working Group 



Inter-comparison Experiment 

among a number of Chinese labs 


