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Surface Properties of Macera sfrom Shenfu Coal

DUAN Xugin'?, WANG Zune® , SUN Chun-bao*
(1. chool of Civil & Environmental Engineering, University of Science and Technology Beijing,
Beljing 100083, China; 2. School of Chemistry & Environmental Engineering,
China University of Mining & Technology , Beijing 100083, China)

Abgract : To investigate the floatability of maceralsof the Shenfu coal , the proximate analys's,
ultimate analysis, X-ray photoelectron spectroscopy (XPS) , wetting heat and surface potential
properties of vitrinite and inertinite samples were measured. The results show that the chemi-
cal composdtion, structure and the physicochemical property of vitrinite and inertinite are s mi-
lar. The hydrophobic and hydrophilic groups co-exist in these maceral samples, and the oxygen
containing functional groups influence the wetting property of maceral sgnificantly. The oxy-
genrcarbon mass ratio of polar oxygen containing functional group in vitriniteis 0.135, within
which 0.090 is from the hydroxyl , and those of inertinite are 0. 112 and 0. 061 respectively.
Therefore, the vitrinite shows less hydrophobicity , which is in contrast to some information
given in published papers. The wetting heat of inertinite in double deionized water is
9.639J/ g,and that of vitrinite is - 21. 306 J/ g. Both vitrinite and inertinite carry negative
charges on their surfacesin a wider range of pH values. Theg -potentials of inertinite and vit-
rinite have little difference, and the pH valuesof their zero-potential pointsare 2. 80 and 3. 40.
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Table4 Proximate and ultimate analysis of macerals
| % /| %
Mad * Ad " 2 FCd c” H ™ Ouitt " N~ S*
11 18" 1 69 39. 96 59. 03 76. 85 513 16. 28 * 1227 052
7. 68 532" 24, 52 71 46 85 82 " 370 9 36 0.53 059"
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Table 5 Condructional parameters of macerals
mu/ me " mo/ mc * mn/ me” R / fa
0 801" 0 159 * 0014~ 242 0 443 0. 756
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Fig.1 Extensve XPS spectrafor coa macerals
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Table 6 Surface atomic concentrations on macerals  wg / %
’ , S .Ca Al
C N 0 Al S Ca
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Table 7 Surface oxygen concentrations on macerals = % cCo
S0, Ca0  Al0s , Ols
15. 52 0 0 0 15. 52 . ,
18 74 308 0.39 12 14. 07 c
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Table 8  XPS carbon content Data for macerals
I %
/ev - | %
1 290. 50 COO - 30 60 5 48 6 78
2 288 53 c=0 20 60 338 5 18
3 286. 60 C-0,C-0OH,C-0-C 20 60 13 57 12 21
4 285 C-C,C-H 18 60 77.57 75 83
Cls Cls
292 288 284 280 292 288 284 380
E/eV E eV
(a) BERR4L (b) A
2 C 1s XPS
Fig.2 XPS (C 19 spectrafor Macerals showing synthesized components
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(-0-) 2 C , 2 ,
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Table 9 Ditribution of organic oxygen contained functional group %
-0- "™ -OH" O0-C=0" c=0" “(0-C=0,- OH)
18 66 228 900" 4 56 2 82 13 56 °

18 13 3047 6 12 509" 388" 11 21
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