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Experimental research on near-infrared CO gas analysis system

for natural gas

Li Guolin, Liu Wenya, Ji Wenhai"
(College of Information and Control Engineering, China University of Petroleum, Qingdao 266580, China)

Abstract: A CO concentration analysis system for natural gas was developed based on the diffuse
absorption band of CO gas molecules at 1.56 wm, combined with wavelength modulation and harmonic
detection techniques. A long light path gas absorption cell was used to analyze CO concentration. The
system was mainly composed of laser driving module (voltage-controlled constant current source and
temperature control circuit) gas chamber of gas absorption cell and phase-locked amplifying circuit and
other signal processing modules. A hybrid simulated gas station developed by the laboratory was used to
simulate the natural gas background with different standard concentrations of CO gas. The experimental
results show that the minimum detection limit of the system is up to 5.6 ppm; the relative error of CO
gas with 0.05% concentration is less than 2; and the relative error is less than 1.8% for standard CO

gas with 10% concentration. When the range of CO concentration is 0—100 ppm, the detection sensitivity

i HE.2018-11-01; &iT H#3.2018-12-14

E €T H  ILARA A AR E 4 (ZR2017LF023) ; H1 Al K2 H EBIR 4 (15CX02121A) ; F & i BR 2 R % 31 (17-3-3-89-nsh)

EE B ZEARA987-), 5 PRI, -, 2SO H AR B9 SR AE A T B 43 R 22 4 46 D0 7 TG B 0F 5
Email:liguolin@upc.edu.cn

BIREE . T30 A975-), B B8 1, EENFEOEIE S8R 7 A5 . Email: gas_upc @foxmail .com

S117007-1



ok AR

% S14

www.irla.cn

% 48 %

is 0.09 mV/ppm. Compared with the CO detection system of the quantum cascade laser, the system has

the advantages of high performance-to-price ratio, suitable for complex oil and gas development, and has

great application value in the field of petroleum, chemical and natural gas.
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Fig.1 Absorption spectrum line of CO molecule around 1.56, 2.3, 4.6 pm
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Fig.2 R—branch absorption spectra of CO
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Fig.3 Structure of the near-infrared CO detection system
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Fig.4 Temperature tuning characteristics of DFB laser
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