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Table 1  Data of coal property analyses
Proximate analysis w /% Ultimate analysis w,, /% Petrological analysis w /%
M, 4, Vaut C H 0 N S M I E M R
HLH-V  10.54 0.92 45.45 68.90 5.38 23.44 1.62 0.66 87.43 6.77 3.87 1.93 0.33
MJT-V 1.07 0.97 39.53 76.52 5.40 16.32 1.43 0.33 85.44 11.52 1.76 1.28 0.51
DT-V 0.92 0.35 37.73 79.94 5.23 13.21 1.34 0.28 76.72 20.33 2.40 0.55 0.73
HZ-V 1.34 0.48 34.51 84.72 5.33 7.66 1.85 0.44 85.69 11.56 1.28 1.47 0.95
LS-V 0.71 0.26 28.42 88.40 5.09 4.11 1.91 0.49 89.74 8.58 0.19 1.49 1.41
MJT-I 1.59 0.73 26.37 79.92 4.07 14.78 1.11 0.12 11.43 87.81 0.19 0.57
DT-I 0.79 0.39 28.81 81.87 4.29 12.51 1.17 0.16 18.06 79.61 1.36 0.97
HZ-1 1.10 0.61 27.62 86.53 4.51 6.89 1.71 0.36 22.63 62.16 11.50 3.71
LS-1 0.47 1.32 20.85 90.57 4.21 3.52 1.33 0.37 16.22 81.83 0 1.95

notes A, —ash yield after demineralization by acid treatment. V. I E M-—the content of vitrinite inertinite exinite and min-
eral. R} is the maximum reflectance of vitrinite. The ultimate analysis is conducted by Exploration and Production Research Institute
through the Elementar vario-EL analysis instrument. The content of oxygen is usually calculated by subtracting the contents of other ele-
ments otherwise it is determined separately in this test referring to Standard SY/T 5122-1999 Determination of carbon hydrogen and
oxygen in organic matters of rock.
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Table 2 "C-NMR parameters of coal samples

o o C o H N P S B 3 H 0
fa S f 1 f fa Ja Ja Ja Ja Ja S H, X,

HLH-V 0.708 0.292 0.072 0.636 0.125 0.511 0.138 0.038 0.335 0.075 0.144 0.073 0.134 0.527
MJT-V  0.724 0.276 0.053 0.671 0.088 0.583 0.142 0.027 0.414 0.081 0.131 0.063 0.104 0.616
DT-V  0.728 0.272 0.059 0.669 0.115 0.554 0.107 0.062 0.385 0.080 0.136 0.056 0.146 0.576
HX-V  0.780 0.220 0.015 0.765 0.172 0.593 0.104 0.061 0.428 0.084 0.089 0.046 0.228 0.559
LS-Vv. 0.801 0.199 0.027 0.774 0.184 0.590 0.078 0.073 0.439 0.071 0.085 0.043 0.266 0.567
MJT-I 0.874 0.126 0.071 0.803 0.150 0.653 0.147 0.057 0.449 0.031 0.060 0.036 0.245 0.558
DT-I  0.801 0.199 0.032 0.769 0.157 0.612 0.123 0.073 0.416 0.066 0.093 0.040 0.250 0.542
HX-I  0.804 0.196 0.025 0.779 0.174 0.605 0.116 0.082 0.407 0.055 0.097 0.044 0.278 0.522
LS-I 0.854 0.146 0.020 0.834 0.177 0.657 0.083 0.072 0.502 0.055 0.058 0.033 0.317 0.602

notes f, —total aromatic carbon f,, —total aliphatic carbon f° — carbonyl & chemical shift >165x107¢ f," —in an aro-

a a

matic ring f” —protonated and aromatic f."

a

—phenolic or phenolic ether § =150 x 10~ ~ 160 x
107° 8 —alkylated aromatic & =135 x107° ~150 x10™® f* —aromatic bridgehead f; —CH, f% —CH CH, or norprotonated

—nonprotonated and aromatic f

a

/% —bonded to oxygen H, —aromatic hydrogen X, —percentage of aromatic bridgehead carbon in aromatic carbon.
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“C-NMR analysis on different macerals of several
low-to-medium rank coals

LUO Yun-fei LI Wen-hua CHEN Ya-fei
Beijing Research Institute of Coal Chemistry China Coal Research Institute Beijing 100013 China

Abstract Structure characteristics of the different macerals of 5 low-to-medium rank coals were studied by
means of "C-NMR. The molecular structure characteristics and parameters of the macerals were discussed. The
result indicates that the aromaticity of inertinite is higher than that of vitrinite. There is less aliphatic hydrocarbon
in inertinite. The side chain of hydrocarbon in inertinite is shorter than that in vitrinite. With the increase of coal
rank the aromaticity of both inertinite and vitrinite increases but the aromaticity of inertinite increases more
slowly than that of vitrinite. The aromatization not ring-condensation is dominant in the period of coalification
of low-to-medium rank and this phenomenon is more remarkable in vitrinite than that in inertinite. Additionally
the result of "C-NMR also shows that the total oxygen content in inertinite is lower than that in vitrinite.
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