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Fig.1 Infrared reflection spectral curves of different types of coal
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Fig.2 Continuum removal results of coal samples at 2.72 pm, 3.28 um, 3.38 um and 3.41 pm.
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Table 1 Depth of each absorption band in the infrared reflectance spectrum of coal

samples
Band depth/%
Sample Aromatic C-H  Aliphatic CH3  Aliphatic CH2 OH H/C
(3.28 pm) (3.38 pm) (3.41 pm) (2.72 pm)
Lignite 1 4 4 45 31 0.80
Lignite 2 3 5 47 17 0.82
Sub-bituminous 4 5 29 20 0.73
Bituminous 1 6 9 39 16 0.71
Bituminous 2 11 14 41 12 0.78
Bituminous 3 13 14 41 11 0.78
Bituminous 4 22 13 40 21 0.62
Bituminous 6 25 14 38 17 0.59
Bituminous 7 32 13 35 16 0.55
Anthracite 14 1 3 1 0.34

*2 BREGHUFEARSSE

Table 2 The content of chemical groups in coal samples

Sample Aliphatic Aromatic

CH3/% (CH/CH2)/% (C=C)/%
Lignite 1 6 34 29
Lignite 2 5 37 26
Sub-bituminous 10 27 29
Bituminous 1 8 26 37
Bituminous 2 6 25 39
Bituminous 3 8 22 44
Bituminous 4 6 15 43
Bituminous 6 7 17 40
Bituminous 7 4 15 39
Anthracite 0 5 57
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Fig.3 The relationship between the sample absorption depth at 3.41 um and the H/C ratio
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Fig.5 (a) Infrared reflection spectral curves of six CM2 carbonaceous chondrites; (b)—(d) Continuum

removal results of meteorite samples at 3.38 um, 3.41 pm and 3.48 pm.
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Table 3 Absorption depth of each organic group in the meteorite spectrum

Band depth/%

Sample Aromatic C-H  Aliphatic CH3  Aliphatic CH2  Aliphatic CH3
(3.28 ym) (3.38 pm) (3.41 pm) (3.48 pm)

Mighei / 3 4 2
Nogoya / 2 2 2
Cold Bokkeveld / 2 3 2
Murray / 2 2 2
QUE97077 / 2 1 1
Murchison / 1 2 1
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AsstracT Carbonaceous chondrites are one of the most primitive substances in the
solar system. Through the spectral analysis of carbonaceous chondrites, the relationship
between them and the parent asteroid can be established, which is helpful to analyze
the composition of the surface of the asteroid and the early evolutionary history of the
solar system. In this paper, the relationship between the visible-far infrared reflectance
spectra of 6 CM2 carbonaceous chondritesand and 11 coal samples (earth analogs of
organic matter contained in carbonaceous chondrites) and their organic components
was studied. The results of the study show that for different types of coal samples, as
the degree of coalification increases, the depth of the absorption peak of each organic
hydrocarbon group continues to decrease. The depth of aliphatic hydrocarbons at 3.41
pum was linearly positive correlated with the H/C ratio, when the H/C ratio was less
than 0.55, there was no obvious spectral characteristic at 3.41 pum. In the 3—4 pm region,
the CM2 meteorites have obvious aliphatic CH2 and CH3 absorption, lacking 3.28 um
aromatic CH absorption, but in the 5-6.5 wm region, there are weak aromatic C=C
and CO absorption. This indicates that the organic components of CM2 carbonaceous
chondrites contain aliphatic and aromatic groups. The spectral features of the 3.28
um and 5-6.5 um regions of the meteorite are not obvious, which may be due to the
overlapping absorption of water-bearing mineral OH in this band or the influence of
other opaque minerals, the specific reasons for which need to be further studied. This
study also indicates that a longer band range is needed to reliably identify the organic
matter types of asteroids.

Key words CM2 carbonaceous chondrites, organic coal, reflection spectrum, carbona-
ceous asteroid, deep space exploration
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