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Fig. 1 Absorption line of acetylene in near infrared area
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Fig. 2 System construction
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Fig. 3 Background and the 2f signal of standard
acetylene with background eliminated

1. Background; 2: 2f singnal eliminated background
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Fig. 4 2f signal of five groups of acetylene
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Table 1 True concentration of acetylene

and correlation coefficient

True concentration/(cm® « m™ %) Correlation coefficient/ %

825.7 99. 762
1139.2 99. 937
1525.4 99. 937
2 368. 4 99. 967
5714.3 99. 969

MR 10 bR R BE B SRR 2 15 5 R 5 4LAS Rl ok
SRR 2f 455 . R R/ Z R B AT LABLG th 5 A %oF
BB (EL, NER 2 P . DUTHR S H 40045 2 09 52 PRk B
BEAR AR, DIARHETE S U & BOVR B o A AR5 3 5 A i, Higk
PG S5 RN E 5 TR, MR 99. 96800, UL, SRR
T B B T AT AR 15 0 A O I AR S SR R SRR
A5 2 A9 B AN UM T UOR IR 5 T R T A R
BT TR

Table 2 True concentration and fitted concentration

True concentration Fitted concentration

/Cem® » m™ %) /Cem?® » m™ %)
825.7 878. 8
1139.2 1213.2
1525.4 1698.7
2 368. 4 2 419.9
5714.3 5 863.9
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Fig. 5 Linearity between true concentration

and fitted concentration
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Fig. 6 Concentration variation of acetylene
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The Development of Acetylene On-Line Monitoring Technology Based on
Laser Absorption Spectrum

HE Ying, ZHANG Yu-jun, KAN Rui-feng, XIA Hui, WANG Min, CUI Xiao-juan, CHEN Jiu-ying , CHEN Dong,

LIU Wen-qing, LIU Jian-guo

Key Lab of Environmental Optics & Technology, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences,
Hefei 230031, China

Abstract As one of the materials in organic chemical industry, acetylene has been used in many aspects of chemical industry.
But acetylene is a very dangerous inflammable and explosive gas, so it needs in-sizu monitoring during industrial storage and pro-
duction. Tunable diode laser absorption spectroscopy (TDLAS) technology has been widely used in atmospheric trace gases de-
tection, because it has a lot of advantageous characteristics, such as high sensitivity, good selectivity, and rapid time response.
The distribution characteristics of absorption lines of acetylene in near infrared band were studied, and then the system designing
scheme of acetylene on-line monitoring based on near infrared tunable diode laser absorption spectroscopy technology was dis-
cussed in detail. Moreover, the system of experiment measurement was set up and the method of signal detection and the algo-
rithm of concentration inversion were studied. In addition, the sample cell with a path length of 10 cm., and the acetylene of dif-
ferent known concentrations were measured. As a result, the detection limit obtained reached 1. 46 cm® « m™*. Finally the dy-
namic detection experiment was carried out, and the measurement result is stable and reliable, so the design of the system is
practicable through experiment analysis. On-line acetylene leakage monitoring system was developed based on the experiment,

and it is suitable for giving a leakage alarm of acetylene during its storage, transportation and use.
Keywords Laser absorption spectroscopy; Acetylene(C, H,); On-line monitoring; lLeakage alarm
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