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Introduction: Carbonaceous chondrites(CCs) are
among the most primitive materials in the solar system,
and their study is integral to our understanding of early
solar system processes [1,2]. Carbonaceous chondrite
is a kind of chondrite that is rich in water and organic
compounds, including amino acids, hydrocarbons and
many insoluble organic matter (IOM) [3]. Although
the number of carbonaceous chondrites is only about
4% of known meteorites [4], the presence of volatiles,
organic compounds and water in this type of
meteorites indicates that they are often not heated at
high temperatures when they are formed. Therefore,
carbonaceous chondrites are considered to be the
closest to the composition of the solar nebula, therefore,
the analysis of the composition of organic compounds
in carbonaceous chondrites can help constrain early
evolutionary processes of the solar system, presolar
processes, and organics of the precursors to life on
Earth[5-7].

At present, infrared spectroscopic analysis has been
deeply applied to the detection of organic or inorganic
materials in minerals [8,9]. We know that aliphatic
organic compounds will form a 3.4 μm absorption
peak in the near infrared band due to the stretching of
the C-H bond [10], but at the same time the carbonic
acid present in the meteorite Salt minerals may also
form absorption peaks at 3.4 μm [11]. Therefore,
further analysis is needed for the mineral type
components that cause absorption peaks at 3.4 μm. In
this article, we introduce the laboratory near-infrared
and mid-infrared spectra of insoluble organic matter
(kerogen) extracted from 3 different sedimentary rocks
and 11 CM2-type carbonaceous chondrites, compare
and analyze them in order to explain Organic spectral
features that have been observed in meteorite spectra
or obtained in future planetary missions.

Methods and Results. In order to analyze the
mineral composition that caused the spectral
absorption of CM2 type carbonaceous chondrites at 3.4
μm, this article selected 11 known CM2 type
carbonaceous chondrites spectra (Figure 1) and 3 types
of insoluble organic matter from different sedimentary
rocks. The spectrum (Figure 2) was obtained from
Brown University's RELAB data set
(http://www.planetary.brown.edu/relabdata/data/). and
previous research by other researchers.

Hydrocarbons are a type of organic compounds, in
which different combinations of C and H atoms define

the family to which organic compounds belong, and
there are unique absorption peaks at infrared
wavelengths [9]. Generally, in organic compounds,
different families have different spectral characteristics,
and the spectral characteristics of the same family are
similar [12]. From previous experiments (Figure 3), it
is known that in the alkane group, the C-H bond is
generally stretched at 3.4 μm, causing a spectral
absorption peak of about 3.4 μm, while in the olefin
group where the C-C double bond is present, C-H bond
stretching is generally close to 3.2 μm. In C-C triple-
bonded alkynes, the C-H bond tensile displacement is
close to 3.0 μm. In aromatic hydrocarbons with
carbocyclic rings, the C-H bond is stretched at about
3.3 μm. , Causing a 3.3 μm spectral absorption peak
[10].

Fig. 1. Infrared spectral curves of 11 carbonaceous
chondrites(http://www.planetary.brown.edu/relabdata/
data/).
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Fig. 2. Infrared spectra of 3 insoluble organics
(http://www.planetary.brown.edu/relabdata/data/).

Fig. 3. Near-infrared spectra of four hydrocarbon
families [11].

From the infrared spectrum of the meteorites, it can
be seen that the infrared spectra of the QUE99038,
Murray, QUE97077, Murchison, Mighei, Nogoya and
Cold Bokkeveld meteorites all have obvious
absorption peaks of about 3.4 μm (Figure 1), which
can be judged by combining the absorption
characteristics of the hydrocarbon organic compounds
the aliphatic hydrocarbon organic compounds in the
CM2 carbonaceous chondrites are olefins. The reason
why the 3.4 μm absorption peak in the infrared spectra
of PCA02012, PCA91008, WIS91600, and MET00639
is not obvious may be due to the influence of
environmental water in the meteorite. The
environmental water adsorbed on the surface of the
meteorite sample will mask the spectral characteristics
of organic compounds to a certain extent [13].

Comparing and analyzing three different kerogen
spectra with meteorite spectra, it can be seen that
compared with kerogen, most carbonaceous chondrites
have lower spectral reflectance and flatter spectral
curves (disregarding the spectral absorption caused by
environmental water at 3 μm), and kerogen spectrum
fluctuates greatly. It can also be seen from the

meteorite spectrum that there is no aromatic
hydrocarbon absorption at 3.3 μm.

In addition, we found that the infrared spectra of
Murray, QUE97077, Murchison, Cold Bokkeveld, and
Mighei are special. In addition to the absorption peak
at 3.4 μm, there are also weak absorption peaks near
3.9-4.0 μm. The spectral comparison of the carbonate
minerals clacite and aragonite and the comparison of
the physical and chemical analysis data obtained from
the previous PSD-XRD [14] can preliminarily judge
that the 3.9-4.0 μm weak absorption of Murchison and
Mighei meteorite is attributed to carbonate absorption
[11], and the carbonate in this sample consisted mainly
of calcite [14].

Conclusion. By comparing the infrared spectra of
the IOM extracted from terrestrial sedimentary rocks
and the CM2 carbonaceous chondrites, it was found
that there is a clear absorption peak caused by C-H
single bond stretching at 3.4 μm, which proves the
existence of aliphatic alkane organic compounds in
some carbonaceous chondrites, and the meteorite with
3.4 μm and 3.9-4.0 μm spectral absorption peaks may
have a certain content of carbonate minerals. Further
analysis of the spectrum of carbonaceous chondrites
will be helpful to establish a mineral spectrum
analytical model with the spectral data of the relevant
asteroids, in order to obtain the composition of the
target asteroid in future work [15].
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