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Model construction and optimization of molecule structure of

coal-based grapheme oxide from Jingxi coal
TANG Yuegang' ,CHEN Pengxiang' ,LI Ruiqing' ,HUAN Xuan®,XU Jingjie' ,FAN Jiangtao' ,CHE Qili'
(1. College of Geoscience and Surveying Engineering ,China University of Mining and Technology—Beijing , Bejjing 100083 ;

2. Infe Intelligence & Information( Beijing) Technology Co. ,Lid. ,Beijing  100102)
Abstract : With the development of coal-based carbon materials, graphene , graphene oxide and other two—dimensional carbon nano materi-
als have become an important research field in new carbon materials. In order to clarify the chemical composition and molecular structure
characteristics of coal based graphene oxide, coal based graphene oxide was prepared by modified Hummers oxidation-reduction method
with anthracite from No.8 coal seam of Jurassic Mentougou coal measures in Xishan mining area of Beijing as carbon raw material. The rox-
imate and ultimate analysis of Jingxi coal sample and demineralization coal sample were carried out. The results shown that Jingxi coal is
low ash yield,low volatile and ultra—low sulfur anthracite with good quality. After demineralization,the ash yield of Jingxi anthracite de-
creased from 9.26% to 0.65% ,indicating that the minerals have been effectively removed. The prepared graphene oxide was analyzed by "
C-NMR,SEM, EDS and XPS. The data were analyzed and fitted by Origin,and the element ratio and structure parameters of the product

were obtained. The results showed that the aromatic structure of Jingxi coal based graphene oxide was mainly benzene , naphthalene , anthra-
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cene and phenanthrene; the aliphatic carbon was in the form of methylene and cycloalkanes, in which the oxygen containing functional

groups were mainly phenolic hydroxyl and ether oxy,and also contained a large number of carboxyl groups. On the basis of the analysis da-

ta,the molecular structure model of Jingxi coal based graphene oxide was constructed and modified by the "C—NMR prediction software

ACD/CNMR predictor. The molecular structure model of GO—JX was consistent with the experimental NMR spectra.

Key words: Jingxi coal ;coal based graphene oxide ;molecular structure ; molecular model ; structure optimization
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Table 1 Proximate and ultimate analysis of Jingxi coal sample
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JX 7.12 4.51 9.26 3.95 95.11 2.59 0.38 0.34 0.198 0.020
JX-d — 6.35 0.65 4.46 97.90 0.25 0.14 0.10 0.197 0.001
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Table 2 Attribute of peak fitting of *C—~NMR spectrum of Jingxi coal-based grapheme oxide
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1 5.84 Gaussian 3.96 0.64 Jiig R S
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5 30.55 Gaussian 9.70 1.81 W F LA

6 45.29 Gaussian 16.46 5.41 etk UK TP LA

7 59.27 Gaussian 13.03 20.09 FH Sk R S W P il

8 70.03 Gaussian 13.03 13.53 SR B ik

9 84.22 Gaussian 20.54 4.93 RN ALk
10 106.10 Gaussian 19.00 5.04 AT
11 118.79 Gaussian 13.03 5.96 JTF AR5
12 131.06 Gaussian 16.06 21.38 M35
13 142.56 Gaussian 19.21 6.59 0 =2 5 ik
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Fig.4 Plain structure model ofJingxi coal-based grapheme
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Table 7 Stureture parameters of Jingxi coal-based

grapheme oxide
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Fig.6 Energy—minimum conformation for

Jingxi coal-based grapheme oxide
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