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Fig. 1. Stable carbon isotopic composition of the typical carbon pools on the Earth.
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Fig. 2. Schematic diagram of the structure of GC-C-IRMS instrument.
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RESEARCH ON TROPOSPHERIC LOW MOLECULAR
CARBOXYLIC ACIDS: ADVANCEMENT AND PROBLEMS

LEE Xin-qing, HUANG Dai-kuan, DING Wen-ci, XU Gang, JIANG Wei

(The State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of
Sciences, Guiyang 550002, China)

Abstract

Advancement and problems involved in the study of tropospheric low molecular organic acids were reviewed, possible ap-
proaches to further advancement in the subject were proposed. Low molecular organic acids, formic and acetic acids in particu-
lar, are present ubiquitously in the troposphere as trace volatile organic carbon, and play roles in changes of climate and envi-
ronment, as well as in changes of chemistry in the terrestrial ecosystems. Previous studies of the organic acids were made by
analyzing their concentrations in the atmospheric environment. However, more and more difficulties were encountered method-
ologically in making further breakthroughs in the field. Since stable isotopic composition is indicative of changes of compounds
with the element, carbon isotopic signatures have been used on a trial basis to infer the biogeochemical cycles of the organic
acids. The practical analytical technique, however, remains to be found. Analysis of the carbon isotopic composition of the or-
ganic acids in the atmospheric samples, which are usually in the form of water solution, involves extraction of the organic com-
pounds from the water matrix. Due to the volatile and semi-volatile properties, and thus their susceptibility to contamination
from the ambient air in the laboratory, the organic acids are practically difficult to extract with the conventional techniques such
as the liquid-liquid extraction and the solid extraction. Solid phase microextraction that has been invented in recent years pro-
vides a reasonable avenue to the contamination-free extraction. Once the extraction from the water solution is done, the com-
pounds can then be transferred to a Gas Chromatograph coupled with Isotope Ratio Mass Spectrometer for measurement of the
isotopic composition,
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