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Abstract: Calibration to standard reference gas scale is necessary to improve the accuracy of the
measurements ,and ensure the compatibility of measurement values between different instruments for
d"CQO, value based on Fourier Transform Infrared (FTIR) spectroscopy. Firstly, the calibration methods
were put forward, the absolute calibration and empirical calibration methods were studied in detail. On
the basis of these researches, the 8“CO, values were calibrated to standard reference gas scale. The
calibration results show that measurements accuracy has been improved greatly, compared with
measurement results of no calibration. The accuracy for absolute calibration and empirical calibration
methods are improved 5.5 and 6.4 times respectively. The study is benefit to improve the accuracy of
FTIR measurements and the compatibility between different instruments.
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Tab.1 Calibrated CO, mole fractions and 8°CO,

values for standard reference gases

Standard gases CO, $"CO,
No.1 446 ppm —26.611%0
No.2 392.7 ppm —6.543%0
No.2 551 ppm —27.001%0
No.4 346.3 ppm ~24.288%0
No.5 499 ppm —24.683%0
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Tab.2 HITRAN isotope natural abundances

Isotoplogue Notation Abundance Xiso
loQi2C160 626 0.984 20
loQuC160 636 0.011 06
16012190 628 0.003 947 1
16QECI0 627 0.000 734
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Tab.3 Calibrated and measurement mean values of “CQO,, *CO, isotopes and 8°CO, values

for standard reference gases

Standard gases X 6.t X 6.0t 38Cy X 6, meas X 6, mess SPC s STD of 8"“C
No.1 446.132ppm  434.260ppm  -26.611%  447.570ppm  433.195ppm  —32.118% -5.507
No.2 392.729ppm  390.159 ppm ~6.543%o 393.346ppm  389.379 ppm ~10.085%o -3.542
No.2 551.165ppm  536.283ppm  —-27.001%c  552.253ppm  535.550ppm  —30.229% -3.228
No.4 346.39ppm  337.980ppm  -24.288%c  345.162ppm  336.537ppm  —24.988% ~0.700
No.5 499.137ppm  486.817 ppm -24.683%0  498.497ppm  484.583 ppm ~27.912%o -3.229
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Tab.4 Parameters of linear regression between FTIR

measurement values and calibrated values of

isotopes
Isotoplogue Slope a(STD) Intercept b(STD) R’
2CO,(ppm) 1.009 76(0.006 58) —3.756 01(2.897 94) 0.999 99
BCOy(ppm) 1.00287(0.001 88) —2.2216(0.80936)  0.999 87
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Fig.4 Dependence of measurement 8”CO, value on calibrated §“CO,

value for 1#-44# standard reference gases
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Fig.5 Residual values before and after calibration with absolute

calibration method of No.5 standard reference gas
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Fig.6 Residual values before and after calibration with empirical

calibration method of No.5 standard reference gas
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