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Abstract: As one of the four macroscopic coal rock components, fusain contains abundant information on Palacoclimato-
logy, Palacoecology. This article takes the fusain components of lignite from No. 16 coal seam of Yimin Formation in the
Yimin open-pit coal mine and Dayan open-pit coal mine in Hailar Basin as examples. The molecular structure of fusain
was quantitatively characterized by the test results of electron microscopy, NMR (Nuclear Magnetic Resonance), EPR
(Electron Paramagnetic Resonance), and the genesis of fusain was discussed in combination with the observation of micro-

morphology. The results indicate that there is a significant difference in the molecular structure between fusain and coal it-
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self. The proportion of aromatic carbon in fusain is about 75%, and the content of fatty carbon is low, indicating a high de-
gree of aromatization. The formation characteristics of fusain fire burning are significant, with significant morphological
differences. The cell walls are thin and mostly white, preserving clear plant rings and cell structures, indicating rapid car-
bonization and burial processes. In addition, the degree of carbonization is controlled by multiple geological factors. EPR
studies showed that the free radical concentration of the fusain samples indicated that the carbonization temperature should
be between 300 °C and 400 °C, mainly due to fire burning. The morphology and NMR analysis further supported the infer-
ence of fire burning causes. The reflectance analysis of inertinite shows that the carbonization temperature is basically the
same as that inferred based on the free radical concentration, and the reflectance of fusinite in fusain is significantly differ-
ent due to the influence of oxygen concentration, burning time and spatial location, which reflects the non-uniformity of
the degree of fire burning and reveals the complexity of fire burning in geological history. By comparing and analyzing the
results of 6"°C value tests in the study area, combined with coal facies and paleogeographic features of the coal accumula-

tion period, the ancient environmental characteristics of the hot climate and frequent wildfires during the early Cretaceous

Yimin Formation coal period in the Hailar Basin are further confirmed.

Key words: fusain; chemical structure; fire burning; lignite; electron paramagnetic resonance
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Fig.1 Structural framework and sample collection position of Hailar basin'
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Fig.3 Nuclear magnetic resonance carbon spectra of samples
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Table 2 Nuclear magnetic resonance peak fitting results of carbon structure of fusain and raw coal samples
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results of carbon structure
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Table 3 Electron paramagnetic resonance test results of

raw coal and fusain
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Fig.6 Morphological characteristics of fusain
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Fig.7 Simulation results of carbonization of similar materials and comparative analysis with fusain properties
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