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Abstract: As the most important greenhouse gas,carbon dioxide (CO,) can lead to many problems of climate change
and ecological environment. Therefore,it is necessary to monitor the concentration of CO, in the atmosphere. Based
on the tunable diode laser absorption principle, this paper used the method of direct absorption and scanned the wave-
length of DFB laser at room temperature to obtain the CO,absorption spectrum of 2 002 nm. At the same time the
CO; concentration was inverted according to Lambert-Beer theorem. To verify the accuracy of the inversion, LGR
greenhouse gas analyzer was used for comparison. The results show that the absolute error of the two sets of data is
2.5 ppm and the correlation coefficient is 0. 986 4. The absolute error of the measured result is about 9. 8 ppm for a
long time,and the correlation coefficient is 0. 933. The measurement results of TDLLAS are consistent with LGR and
the system is stable enough to meet the experimental requirements. This study provides the basis for the miniaturiza-
tion of the instrument and the long-term measurement of indoor CO,.
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Fig. 1 Experimental system
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Fig. 6 Comparison of measurement results on Dec. 23

5
-----
s

5y
"
0

y=0.987 8x+9.454 4
R*=0.986 4

560
560 570 580 590

610 620 630 640 650

LGR Concentration/ppm

B 7 sEeEn e R E

Fig. 7 Short time scatter diagram of measurement results

ASCS DN 25 SR 1) AH O M — B0, X 2 gl a0 AT 4
o et s gk 2.

R TR R RE L AR AR R SE 0 =
RS v R A7 I ) 7 S B g, 0 5 R R
8 Atz » W & B ] 19:00— 800, KA M, 5256 )
RGEETIIE, IFREXT 45 B4 Tl 15 K
H MmN 7 A8 s 9 BR

K S ATLIAEH.19:00 Z/GH T ARER
B CO, W I &, N gl 5 CO, W
TFRE.21:00 Z JF 25 NI AR R E T, CO,

WK BT Nt m il 5 CO, W TRE.23:00 ZJFREZEHE TR EEZE TRES . R EHINE
AT T RE TR S R A R LT B RO A AR R 5 CO, B0 BEREAR L 7:00 Z 5. AR

B2 .CO, MK Z S EORE LT,

o DAL B s A TDLAS R4S LGR IR E W) & B4, I H il 8 45
HTAE . A HFE] I 45 R th TDLAS 5 LGR & {E /& KAHZE 10 ppm Zifr . O T AR — & BOAHSCIE B4 L
S5 R 2z RS B A D7 TR 9. TH SRR BIAH SC R KO 0..933 5 3 B AR SO I A R B A Ok

x2 WWMUSFEHEIT S

Tab. 2 Statistical analysis of the two instruments
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