






 

in different days. The result is given in Figure II. The result 
shows the relative deviation between the calibrated 
concentration and average concentration of CO in K84 
comparison sample varied less than 0.3% in different days. 
The measurement uncertainty of CO was calculated by below 
equation:. 

                                              (4) 
 

Here, u means relative standard uncertainty. 

u(cCOM)—Measurement uncertainty of concentration of 
CO in the comparison sample, 

u(ACOM)—Uncertainty of signal reading of the comparison 
sample from peak area on GC, 

u(APRM)—Uncertainty of signal reading of the primary 
standard from peak area on GC, 

For the u(ACOM) and u(APRM), the relative standard 
uncertainty could be calculated from the relative standard 
deviation (RSD) of the signal reading, 

u(cPRM)—Uncertainty of concentration of primary 
standard, 

u(finter)—Uncertainty of reproducibility in different days. 
The relative standard uncertainty was calculated from the 
relative standard deviation (RSD) of repeating test in different 
days. 

The relative expand uncertainty of CO in comparison 
sample is less than 0.8% in Table VIII. And Figure III shows 
the comparison result and data in the red circle was from our 
lab. The result show that our measurement data agrees with 
the leading lab and most of NIMs and validity of our analysis 
method. 

 
FIGURE II.  RESULTS OF MEASUREMENT FOR CO IN K84 

COMPARISON SAMPLE IN DIFFERENT DAYS 

TABLE VIII.  MEASUREMENT UNCERTAINTY OF CO IN COMPARISON SAMPLE 

 

*The coverage factor k=2(95% confidence level) 

 
FIGURE III.  RESULT OF CCQM-K84 COMPARISON (DATA IN RED 

CIRCLE IS FROM OUR LAB) 

V. CONCLUSIONS 

CO in synthetic air with the concentration level of 350 
nmol/mol was prepared by gravimetric method and the 
standard uncertainty was less than 0.3%. By using gas 
chromatography with FID/Methanator the RSD of the peak 
area of CO was less than 0.2% through the optimization of gas 
chromatographic conditions. By preparation of high accuracy 
primary standard and optimized GC conditions, the expand 
uncertainty for measurement of trace CO may be controlled 
less than 0.8% (k=2) that meet the WMO’s requirement for 
measurement of ambient CO. 
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