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中文摘要:

      高精度准确测定氯代烃单体碳同位素对示踪污染物来源,了解污染物的生物降解过程具有重要意义。在环境转化过程中,有机污染

物的同位素组成可能是稳定不变的,也有可能发生改变。若污染物的同位素组成在迁移转化过程中不变,根据其同位素组成可以示踪污染

物的来源;若同位素组成变化,根据同位素分馏结果,可以评价环境中有机污染物降解发生的可能性和程度。本文综述了固相微萃取、静

态顶空进样、吹扫-捕集、多级串联技术等前处理方法与气相色谱-燃烧-同位素比值质谱仪(GC-C-IRMS)联用分析水中氯代烃单体碳同位

素的研究进展,比较了分析方法的优缺点。液-液萃取较少用于水中氯代烃的单体同位素分析。静态顶空进样、固相微萃取、吹扫-捕集

都是无溶剂富集技术,与GC-C-IRMS联用分析水中氯代烃单体同位素过程中不存在或存在小且恒定的可校正的同位素分馏,分析精度一般

优于1‰,没有二次污染,降低了杂质干扰,提高了GC-C-IRMS的分辨率和分析精度,降低了检测限。从静态顶空进样、固相微萃取、吹扫-



捕集,到多级串联等技术与GC-C-IRMS联用分析水中氯代烃单体同位素比值,检测限逐渐降低。目前,吹扫-捕集-GC-C-IRMS在分析水中氯

代烃中应用最广泛,重现性好、检测限低。针内微萃取、管内微萃取、搅动棒吸附萃取和顶空进样吸附萃取等前处理方法与GC-C-IRMS仪

联用具有一定的应用前景。

英文摘要:

      Highly accurate determination of Compound Specific Carbon Isotope Analysis (CSIA) of chlorinated hydrocarbons is of great significance in 
tracing the source and revealing the biodegradating progress of pollutants. The isotopic composition of organic contaminations may be stable or 
varied in the process of environmental transformation. We can trace the source of contaminations if the composition is stable and can evaluate 
the probability and degree of degradation of contaminations. This paper summarizes solid-phase microextraction, static headspace analysis, 
purge and trap method and compound specific isotope analyses of chlorinated hydrocarbon in water, using combinations of these pretreatment 
methods, Gas Chromatography-Combustion-Isotope Ratio Mass Spectrometry (GC-C-IRMS), and compares the three methods. Compared with 
liquid-liquid extraction, solid-phase micro extraction, static headspace analysis, purge and trap method are all solvent-free enrichment techniques, 
producing no secondary pollution, less interference, and the resolution and accuracy of the analysis of GC-C-IRMS is improved. No, or little, 
isotopic mass fractionation occurred during the isotope analysis of chlorinated hydrocarbon in water by combining these solvent-free enrichment 
techniques with GC-C-IRMS, of which the precision of the analysis is less than 1‰. The detection limit decreased along with the methods of 

static headspace analysis, solid-phase micro extraction, purge and trap method. Purge and trap is the most popular method because of its good 
reproducibility and low detection limit for the compound specific isotope analysis of chlorinated hydrocarbon in Water. The combinations of in-
needle microextraction, in-tube microextraction, stir bar sorptive extraction or headspace sorptive extraction with GC-C-IRMS have a bright future.
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