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Molecular composition and structural model of resinite in Fushun resinitic liptobiolith

DU Meili',LIU Lei' ,HE Chengjie"*, FAN Jinwen',LI Gang'
(1.College of Chemistry and Chemical Engineering ,Xi’ an University of Science & Technology ,Xi’ an 710054, China
2. Guangfa Chemical Industry Co. ,Ltd. of Jinneng Holding Coal Group ,Datong 037000, China)

Abstract ; The molecular framework of the resinite is composed of small molecules and macromolecule , mainly terpenoid derivatives. In this
paper , the molecular composition of Fushun Paleogene resinite (amber) in resinitic liptobiolith was systematically studied by means of step-
wise solvent extraction , ultimate analysis,>C NMR,FTIR ,GC/MS and XPS. The evolution of small molecules and macromolecule structure
between modern resin with fossil resin were discussed in detail. The results displayed that the small molecules in resinite were mainly com-
posed of 1~2 aromatic hydrocarbons, esters and n—alkanes( C,,~C;,) with a small amount of monoterpenes and sesquiterpenes. The fatty
acids in resinite mainly derived from the hydrolysis of esters,and fatty hydrocarbons were derived from the decarboxylation of resin acid.
Aromatic hydrocarbons ( alkyl benzene ,alkyl naphthalene and their derivatives) mainly derived from the cross—linking reaction of coumaric
acids with hydroxyl fatty acids or the disproportionation reaction of cyclic monoterpenes and sesquiterpenes. The mole fraction( X, ) of aro-
matic bridgehead carbon in aromatic carbon of the resinite was 0.18,and the content of aliphatic carbon(86.37% ) was higher than that of
aromatic carbon( 13.63% ). These results indicated that the structure of resinite was characterized by low aromaticity and long—branched
chains. The macromolecular structure model of resinite was constructed using Materials Studio software. The macromolecular formula of the

resinite was CyoH 5,04 with the relative molecular weight of 1 432. The macromolecule of resinite mainly contained cycloalkanes ,terpenes
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('monoterpenes and sesquiterpenes ) ,long—chain aliphatic compounds and alkylbenzene etc. The organic oxygen mainly presented in the

form of different oxygen—containing functional groups( phenolic hydroxyl groups, ester group and carboxyl groups). These informations on

the composition and evolution of small molecules in resinite has important theoretical significance for the understanding of its formation

process ,and the construction of its macromolecular structure model lays an important theoretical foundation for the study of its properties at

the molecular scale.

Key words : resinite; small molecular composition; structural evolution; macromolecular structure model
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Table 1 Property analysis of resinitic liptobiolith and resinite

. TR/ %
e H/C %fg/(g . cm_B)
w(C) g w(H) g w(N) g w(0) g W(S)[,d
R 76.93 5.09 1.06 16.52 0.40 1.29 —
i A 79.70 10.72 0.51 8.50 0.57 1.52 1.10~1.20
e 2L,

136



FESEFIEE TR AR P R R 237 2 5 S F R TR 5

www.chinacaj.net

2021 4F%6 6 )

®2 WIEXREREMASEMN

Table 2 Maceral composition of resinitic liptobiolith
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Fig.2 Procedure of model construction and optimization of

resinite in resinitic liptobiolith
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Fig.3 Microphotographs of the liptobiolith
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Fig.4  Yield of extracts and organic compound types for resinite
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Fig.5 Total ion chromatograms of soluble fractions from fractional extraction
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Table 3 Main compounds identified in E1—E4
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Table 4 Structural parameters of resinite
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Fig.6 Reaction paths and steps of main small molecule compounds in resinite
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Table 5 Distributions of different carbon types in resinite

WA e AR 155 FEX Ak 43 0/ %%
1 16.10 Jig H 35k Vol 9.17
2 21.44 J5 F 3k £ 12.40
3 29.35 50 S 32 A T i 19.34
4 32.95 A 3 £ 1.26
5 38.11 W L A 22.43
6 44.12 S P fa 5.92
7 48.81 E=R o A Bred 1R 5.18
8 55.77 T35 A 10.67
9 127.83 TR A5 6% e 4.60
10 134.48 W42 551k P 2.34
11 140.41 = 5555 A 2.65
12 146.14 3 55 sk 12 1.37
13 153.93 AT ik 0 1.63
14 179.36 A TR VG v 0 B Lk s 0.38
15 186.10 TEAS Tl 1) B FE ik e 0.66
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Table 6 Carbon structural parameters in resinite
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Fig.9 X-ray photoelectron spectra and single

element curve fitting of resinite
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Table 7 Parameters of bonding form of

organic oxygen and nitrogen in resinite

JLHR Wi/ eV 158 AHX T B %
284.5 C—C,C—H 70.79
285.9 C—O0 11.46
C(1s)
287.2 C=0 16.04
289.0 COO0— 1.52
531.2 C=0 59.76
0(1s)
532.9 C—O0 40.24
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