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and elemental carbon (EC), have severe impacts on the Earth’s climate system, air pollution and
human health. OC consists of both water soluble organic carbon (WSOC) and water insoluble
organic carbon (WIOC). They are directly emitted from primary anthropogenic and natural
sources such as fossil fuel combustion, biomass burning and biological materials, and produced by
photo-oxidation reactions of gaseous organic species in the atmosphere, whereas the EC emits
directly from only combustion sources. However, the apportionment of various source
contributions to carbonaceous aerosols is not clear due to their complexity and lack of analytical
techniques. That is why, the identification of origins and/or formation processes of carbonaceous
components including EC in the given atmospheric environment has become an important research
area in the field of atmospheric science. Because the measurement of radiocarbon isotope ratio
(A" C) can distinguish the fossil and biogenic carbon content in the given samples, this technique
has been considered as an unique tool in quantifying the contributions of various carbonaceous
components from different sources. Based on this, the principle and application of " C in the
source apportionment of fossil and contemporary carbon in carbonaceous aerosols are introduced
in detail, and the results of "*C-based source apportionment of various carbonaceous components
(OC, WSOC, WIOC and EC) reported in the literature in recent times are systematically
summarized. Furthermore, the compound-specific radiocarbon analysis is deeply explored, which
provides better insights on the sources of organic aerosols, reduces the uncertainty in their
apportionment. Finally, the prospects of the combined use of A C and stable carbon isotope ratio
(8" C) together with specific molecular markers are described to better identify the origins and
chemical processes of organic aerosols in the atmosphere.

Key words: radiocarbon isotope; stable carbon isotope; source apportionment; fossil source;
analysis of compound-specific radiocarbon isotope; molecular marker;

biogenic source;

carbonaceous aerosol
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Table 2 Analysis Results of Radiocarbon Isotope of Organic Carbon and Elemental Carbon in China and Abroad
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