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Characterization of Coal Carbon Structure by Some Analytical Methods
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SYNOPSIS:- The carbon structure of coal was measured by 13C-NMR,
XRD, LRM and XPS techniques for CCUJ standard coals. The
parameters to evaluate the carbon structure were developed for each
analysis method, and their results were compared. It was found that
LRM parameter and XRD parameter is available especially, because
relation between both parameters and fa from NMR showed a good
agreement. The 20 CCUJ standard coals were characterized by these

parameters.
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Table 1. Analysis of 20 CCUJ standard coals.

Proximate analysis(ad, %) Ultimate analysis (daf, %)

Coals Mois. Ash VM FC FR* C H N Ok S

SS001 3.1 14.6 27.7 54.6 1.97 84.1 4.9 1.79 9.0 0.26
SS002 7.0 13.7 38.4 40.9 1.07 80.3 6.2 1.58 11.3 0.60
SS003 7.4 1.7 274 57.5 2.10 82.3 4.4 1.90 11.1 0.27
SS004 8.8 8.5 28.3 54.4 1.92 82.6 4.6 0.92 11.1 0.83
SS005 5.6 11.5 43.9 39.0 0.89 78.4 6.3 1.15 14.1 0.11
SS006 3.6 11.4 35.4 49.6 1.40 82.4 5.5 1.83 9.7 0.52
SS007 2.8 14.6 324 50.2 1.55 83.5 5.3 2.03 8.4 0.72
SS008 3.2 11.8 32.1 52.9 1.65 83.4 5.3 1.88 8.9 0.45
SS009 11.5 4.6 40.8 43.1 1.06 74.8 5.3 1.29 18.4 0.25
SS010 4.7 5.3 40.2 49.8 1.24 79.5 5.6 1.75 12.3 0.71
SSO011 13.2 1.5 40.5 44.8 1.11 74.0 5.1 1.16 19.8 0.02
SS012 19.4 3.2 37.5 39.9 1.06 73.2 5.2 1.78 19.1 0.78
SS013 2.9 13.8 29.6 53.7 1.81 83.5 4.9 1.77 9.5 0.34
SS014 3.8 13.9 31.4 50.9 1.62 81.9 5.0 2.09 10.9 0.14
SS015 3.9 14.1 31.4 50.6 1.61 81.7 4.8 1.89 11.6 0.10
SS016 4.6 8.9 42.6 43.9 1.03 80.0 5.7 1.47 12.4 0.51
SS017 4.2 11.0 42.2 42.6 1.01 78.7 5.8 1.32 13.3 0.89
SS018 3.1 9.0 344 53.5 1.56 82.4 5.0 1.56 10.6 0.44
SS019 3.9 13.8 27.1 55.2 2.04 83.4 4.4 1.98 9.8 0.46
SS020 3.0 13.2 31.6 52.2 1.65 80.5 4.9 2.09 11.8 0.72

*FR: fuel ratio = FC/VM **0: O is difference

Table 2. Analytical methods and their conditions.

'?::Lf:;:l Instruments Sample treatments Remarks
LRM Renishaw System 2000 polished(-100%#) @=12 ¢ m, 0.65mW on Smple
NMR Bruker MSL-400 bulk(-100#) 10kHz, 90° (4 us)
XRD Rigaku RAD-B forming press(—100#) Cu—-Ka 40kV, 40mA DS=0.5°
XPS Shimazu ESCA-K1 forming press(-=100#) Mg-Ka 10kV, 30mA, PE=8eV
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Table 3. Calculated parameters to evaluate carbon structure of coal.

Analytical
methods

LRM G/F, CV(G/F)

NMR fa (C=0, COOH, Ar-0, Ar—-C, Ar—H, C-0-C, ~OCH3, ~CH2, —~CH3)
XRD n, d, Sih, Sia

XPS fG, W285.0

Evaluation Parameters of coal carbon structure
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Fig 1. Relation between NMR and Raman data Fig 2. Relation between NMR and XRD data
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