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Abstract: To study the influence of temperature change on the spectrum quantitative analysis of
greenhouse gases and carbon isotope ratio,at first, the view that the quantitative analysis of greenhouse
gases and 8"CO, value was mainly determined by the absorption coefficient was analyzed theoretically,
and the calculation method of the absorption coefficient was also studied. Then referring to the HITRAN
database, the temperature dependence of line intensity, FWHM and absorption coefficient were studied, the
results show that the effect of line intensity is stronger than the FWHM on the absorption coefficient when the
pressure is constant at 1 atm while the temperature changes. At last, the temperature dependence of greenhouse
gases and carbon isotope ratio quantitative analysis based on Fourier transform infrared spectroscopy (FTIR)
method was confirmed through a series of experiment, and these experiments also present that the

variation of carbon isotope is more serious than the greenhouse gases variation when the temperature
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changes, the 8%CO, value will change 14.37%o while the temperature changes 1 “C. This study is the

theoretical basis for the design of the temperature monitoring and controlling system of greenhouse gases

and carbon isotope ration monitoring instrument based on FTIR with high—precision.
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Tab.1 Chosen absorption line of each gas
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Fig.1 Temperature vs line intensity of chosen absorption line

wavenumber/cm™  E—19 cm™'/mol™" - cm™
CO, 2250-2380 2361.465 8 35.24
CH, 2900-3 200 3067.300 9 2.099
N,O 2180-2250 2236.223 5 10.04
CO 2 040-2 140 2115.6290 3.789
BCO, 2230-2320 2297.18 62 0.3499
2CO, 2230-2320 2310.506 2 0.685 2
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Fig.2 Temperature vs FWHM of chosen absorption line of each gas Fig.3 Temperature vs peak absorption coefficient of chosen absorption

line of each gas

i B AR O R T LAAS 3], RV W R B 5 Az 31 £k
SR AN TE R, AEMEAE 1 atm FRERIEOL T , SBI  4AF 1am [HEER AT, 708 IR 281k B
B L R 5 S 2R A Bb 4 R ) L R R S 2 X R AL 276~306KW,E’%ﬁ&&%éﬁ@ﬁ&ﬂ‘]ﬁﬁ&&%ﬁ

FR CHH 5 2 A Tk B Dy 2

BtV B AR AR O £, AT DL FE 276~306 K IR AR 1L TG

%2 PRBEEE— 0B T A AR TIRGE I, 25 A T 2 DA R A 2 B I Rk P A



%4 FMRF. R

FARBBR AL Z AL Bt RSP R TR ERM KRR 1183

e AR PR J3E 241N AR ] i 4 0 ] % A 2% B il 2
T R A LA AR AR R B IE AR 10% LAY,
Horf CH, 1T B IR JEE e KA 6.93% , CO "R [
W EE /N, R 1.14% 5 10 2CO, M5 2 41 W2 Wi &
Bz R R AR, R 276 K ] 306 K, WYX R BT
1o 54.09% . HLEEAS AL 2 e (i A i 28 B 2
FEARAESE () AS AR B, LA K CO, Fl BCO, [FIfL 3R
3 R WA {1 W A AR K R A A W) ) B2 AR DG A
feaFnr LI 76 B A7 I & 453 v, CO, HY IRl 2%
FUAEL 8PCO, {EL3Z ik B 5 1 A2 Al i B2 fe K
xR 2 BEGERRRETUEE N RK R
(E-19 cm?’/mol)
Tab.2 Peak absorption coefficient of the absorption
line of each gas at various temperature at

environmental temperature range (E-19cm?/

mol)
T/K
Gas
276 286 296 306
CO, 66.218 65.3006 64.356 63.367
CH, 4.846 8 4.733 3 4.620 6 4.5111
Nao 18.558 18.255 17.924 17.587
CcO 9.362 6 9.3335 9.298 9 9.256 3
BCO, 0.664 3 0.658 5 0.6517 0.644 2
2CO, 1.033 4 1.2077 1.394 5 1.592 4
3 X I

31 SWRRE

SCHHEE B FTIR M AR m ol | 2
A TR ARGA., % SCHR10]1T PRI 20 T 58
Y SEiEAY g £ [ Bruker 4 F) i TENSOR27
F B AR LTSGR, i s B 1em™
T AFIRE St i A E BT B TR A N, R
PEELE 4 FiR,

SCge R, LA 0.3 L/min (1) 40 &AW 2% £
HEBRRE St A 6B KPR CO, AR T i | 5
DA AR HEACRE i ith 2 BT 56 5 2840 Nafion 4 flfb2%+
R TR AR B, 08 5 AR R R TR T iA-40 T,
K AR IR PT3435 o S B A 0 /s i v AR
FEREA L N 1 atm SR E RS, BOERKE N
10 m, FHERECH 32 K,

Sample

P Single-passPump
air inlet

Membrane vilve

Nafion = Mg(CIO,),
dryer dryer

Computer H

w)
o
Qg
—3

: = )
oui[ [013U0))

F zontro v
line|

FTIR spectrometer

Sealed box

4 SR E R

Fig.4 Schematic diagram of measurement instrument

32 XWHERSIFIR

FIFE 4 ) sSEm e &, 2 506 B8 KA bR
#HE CO, AMRIEATIN £ W i o A v, DR A ot
PR 1 atm fHE TR, SRAEFIRIRECH 32 K, R
B 30s, W TR SOGIE M B R
I, AT LA A i B2 3 e A AR TR R R A
JEEE ANAER) , 437 CO \N,O Il CH, S 8 e B L (1)
T AR O ZR IR, i BE FH 104 Y6 3 S S ) B 8 R
i, R, RO T I E R 1 atm
P AN AR MR AR F v AR R L R R B AR
F & 5 F1CO N,O Ml CH, Ak S i 5 R 7 1 B
A OC R

G3 M CO, ¥ BEFIT 87CO, (B Il BE KA OC R I, e
BB B G A S CO, ARifE AR B ETE , ArifE Sk rh
CO, W 399 ppm (1 ppm=10~),3"CO, {8 1 74 5%
BT MAT251 [R) 7 R B A w45 2], ) & {E -
25.59%0, [AFEHD A9 FTIR SGiEHM £ 45444 1atm
EE R B AR L Bk 1R 3IE 5 h
CO, Y& H1 8°CO, 1 S i {155 S e P 15 il 2 22 [
AL R

Wl 5 H 45 2 4 5 v B R ) T U R 1 A Ak G
FRIASPIE], IR E SRR EE I 81CO, S {452 I
JEE BRS04 R A A T (S 6 i
AL 5 TN, i 2= SR B F 89CO, T {H
5P ERERLEHSMUXER, HXRBKT
0.98, XZ ,ARSEBRIEEE 5 i 2 SRR B2 F 8°CO,
SR AR SRR C R . AL 2 SRR 81CO, fH
32U R AR AR i 1 AR AR FE AT LAAS 3 81CO, (H 1Y



% 44 %

1184 srsh bk T2
10%0r§°CO,=(14.37+0.043)1+(-4334.87+12.93)
0% R*=0.999

L 1 0%0 5
-20%0 I
% -30%of
© -40%of
-50%0 B
-60%of
a7
296 297 298 299 300 301 302 303

Temperature/K

0.6660r CO=(6E-4+2.475E-5)+(0.6513+5.216E-4)

0.6655F o
R*=0.
e
0.6645F
£ 0.6640F
(=)
3 0.6635} .
O 0.6630F .
0.6625F
0.6620F  :
0.6615} (b) | ) ) ) ) , , )
290 291 292 293 294 295 296 297 298
Temperature/K
401¢
C0,=(-0.39+0.02)1+(409.23+0.45)
2_
o X028
£
f=5
£ 399
o)
&)
398
(©)
39" 1 1 1 1 1 1 1
796 297 298 299 300 301 302 303

Temperature/K

CH,=(0.01297+5.68E-6)t+(1.77+1.19E-4)
2.08" =1

2.06r

CH,/ppm
N [ ]
o o
B

2.00r (4)
291 292 293 294 295 296 297
Temperature/K
339rN,0=(1.071£9.81E-5)r+(321.397+0.0021)
338F R*=1
337F
8 236}
=
S 335f
Z 334}
333t
© ; ; ;

294 295 296 297 298
Temperature/K

33
%91 292 293

5 45 20 73 B R AR PP 50 IR R AR A E R

Fig.5 Calculated values vs set temperature in the program of each gas
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