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Remote measurement technology of alkanes leakage based
on laser absorption spectroscopy

LIU Jun-yang' ,WANG Jia-nan' ,LI Ming' ,WANG Xiao-lin' , WANG Yu-xin' ,JJANG Meng’ ,ZHANG Zi-hao’
(1. Sinopec Dalian Research Institute of Petroleum and Petrochemicals Co. Ltd. ,Dalian 116041, China;
2. Institute of Beijing Aerospace Control Device, Beijing 100094 , China)

Abstract : This study aims to address the remote measurement requirements for multiple alkane gas leaks in petrochemi-
cal plant areas,taking into account the effect of water vapor spectra on alkenes spectra as most of these petrochemical
storage tanks are located at the sea side. To eliminate the influence of water vapor and carbon dioxide in the air,the ab-
sorption peak of propane at an infrared wavelength of 3364 nm is selected. By using an ICL laser, simultaneous measure-
ment of both propane and n-butane gases in this band is achieved. Furthermore ,an open light range method is proposed
where a reflective film is placed at a distance of 100 meters and the returned light is gathered through a lens onto a de-
tector , thus enabling remote telemetry analysis of alkane gases at a distance of 100 meters. This paper presents data on
the absorption signals and harmonic signals of the two gases at 100 meters. Based on the analysis of harmonic signals and
noise, the detection limit for the gas to be tested is calculated to be less than 100 ppm - m.
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Fig. 3 A fixed-point monitoring system with " methane telemeter,

camera and controlling PAN " from Program AG,Switzerland
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Fig. 6 Assembly drawing between the telemetry sensor and controlling PAN
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Fig. 7 Telemetry of alkanes in both outdoor and indoor scenarios
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Fig. 8 Propane test data
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