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1.1 RBYLFEHRIEE (Isotope ratio mass spectrometry,IRMS)
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Fig.1 Structure of the isotope ratio mass spectroscopy analysis system
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Table 1 Comparison of different preparation methods in hydrogen and oxygen isotope analysis by mass spectrometry
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1.2 BYELFEELISMS L (Isotope ratio infrared spectroscopy,IRIS)
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Fig.4 Structure of isotope ratio infrared spectroscopy analysis system
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Research Progress of Hydrogen-Oxygen Stable Isotope Analytical

Technology and Its Influencing Factors

GUI Jianye!", ZOU Wei, WANG Zhen'?

(1.Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences(CAGS),
Fujian Provincial Key Laboratory of Water Cycling and Eco-Geological Processes,Key Laboratory of
Groundwater Science and Engineering of Nature Resources,Zhengding, 050803, China;
2.8chool of Environment, China University of Geosciences. Wuhan, 430074, China)

Abstract The analysis of stable isotopes of hydrogen and oxygen in water is increasingly widely used
in ecology, hydrology, geology, environmental protection and other fields, and the analytical methods of
hydrogen and oxygen isotopes in different sample matrix are quite different. Compared with the traditional
isotope ratio mass spectrometry, the newly developed isotope ratio infrared spectroscopy has gradually
become the preferred method for hydrogen and oxygen isotope analysis due to its advantages of fast speed,
low cost and simple pretreatment steps. However, infrared spectroscopy is limited in the analysis of complex

samples because of matrix interference. Recent literature reports show that isotopic ratio infrared



spectroscopy can achieve the same isotopic analysis accuracy as mass spectrometry in the analysis of pure
water or simple substrate samples. However, volatile organic matter will cause a large deviation in the
precision and accuracy in the analysis of complex samples such as oilfield wastewater, landfill leachate,
petroleum site samples, plant and soil extract. In addition, the accumulation of salt and volatile organic matter
in the spectral system will also bring negative effects on the maintenance cost and service life of the
instrument, and even cause irreversible damage to the optical cavity of the instruments.In this paper, the
analytical methods of hydro-oxygen stable isotopes were summarized, the advantages and disadvantages
were elaborated, and the influencing factors of hydroxide isotope analysis and testing were summarized,
focusing on the difficulties and countermeasures of isotopic analysis of high mineralization and high organic
matter samples, and the frontier of the development of hydrogen and oxygen isotope analysis was proposed.
The systematic summary of this paper can not only provides the selection for the isotope analysis in different
samples, but also provide a reference for the error evaluation of isotope application.

Keywords Hydrogen and Oxygen Isotope; Isotope ratio infrared spectroscopy; Isotope ratio mass

spectrometry; Matrix effects
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