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Abstract: The hardware design of a Fourier Transform Infrared (FTIR) analyzer was improved to
realize the simultaneous and continuous measurements of greenhouse gases and 8" CQ, values in high
Precision. Firstly, the FTIR measurement system was designed and analyzed theoretically, and the
temperature and pressure monitoring systems and sealed drying gas circuit were introduced into the

spectroscopy. Then the process of quantitative spectral analysis was presented. Finally, the
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comparative measurements were designed by using standard gases. Experimental results on CH,, CO,
CO, and 8" CO; indicate that the Standard Deviations (STD) measured by the designed analyzer are
0.01, 0.011, 0.239X107°% and 0.572%. the standard uncertainty of designed measurement system is
improved about 6. 3, 8. 45, 10. 54 and 14. 73 times that of routine FTIR measurements, and the
system errors are improved about 2. 88, 1.93, 4. 67 and 4. 66 times, respectively. The comparison of
the measurement results between the analyzer and the Isotope Ratio Mass Spectrometer (IRMS) for
3" CO, value shows that the STDs are 0. 572%, and 0. 171%, respectively, and the standard uncertainty
of the both methods is similar. The FTIR analyzer for greenhouse gases and carbon isotope ratios
satisfies the requirements of measurements for multi-species, online and high precision.

Key words: Fourier Transform Infrared(FTIR) analyzer; greenhouse gas; carbon isotope ratio; multi-

species measurement
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Fig. 2 Schematic diagram of spectrometer
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Fig. 3 Schematic of multiple-reflection absorption cell
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Comparisons of measurement results between
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Tab. 2 Comparative analysis of routine FTIR and proposed analyzer
RGWRZE  WEASTE
WA ks BKE e /MA FHIE RYRE STD o o
REAR ERAES
~ WMLFTIR 2,134 1. 922 2.023 0.023 0.063
CH, (10™%) 2. 88 6.3
A RA 2.013 1.974 1.992 0.008 0.010
#H FTIR —4.019 —33.447 —19.739 2.326 8.428
3 CO, (%) 0. 466 1.473
ML —16.652 —18.893 —17.912 0.499 0.572
HWHLFTIR  1.626 1. 306 1.471 0.029 0.093
CO(10™ %) 1.93 8.45
S BT 1.539 1. 495 1.515 0.015 0.011
P
H
394. 385 386. 228 390. 177 2.177 2.520
CO,(107%) M FTIR 4.67 10. 54
AR 387.977 387. 030 387. 545 0. 455 0. 239
FIHZ IS %8 FTIR RSN R —iRER S
5 & #% ARHBEAT T X He I S0, SC G 45 SR I L A X

A SCAE TR AR 73 B 52 0 ' T8 G 00 A T2 R o Aty 1
PR YRR L B0 T — 208 T mokS B2 L s MR
R 1 3 = SR K CO. B [l 7 % L fH FTIR 43
i FE AT AR BT R EE AR T I R 5
PR i B TR . A T B XA Bk T
(45 R R BT B BP9 T 63 A B O kO
X2 B AN S B O T AT T 0 . S B e
SrHER0. 98 em L A A BETHER L RES I AL i
B CO, BRIFVALR WWAH AT I 2. &
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