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Fig.1 Total ion chromatogram of the oxygenic functional simulacrums of coals

a) benzoic acid, b) benzaldehyde, c) acetophenone
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Tab.2  Extractive compositions of the original coals extracted by methanol
Peak No.  Compound "~ Molecular ~ Molecular ~ Relative
formula weight content/ %
1 1-naphthol C, H; O 144. 06 9.049
2 heptadecane C,, H 240. 28 1.516
3 methyl palmitate C,H,,0, 270.26 1.580
4 1cosane CyHy 282.33 0.469
5 16-methyl-methyl heptadecanoate C,H,O0, 298. 29 1.094
6 4 ,4'-(1-methylidene ) bisphenol C,sH, O, 228. 12 1.782
2,2'- is[ 6-
L ittty doei] e 0 4024 2.413
8 methyl behenate C3 Hy, O, 354.135 0.495
9 methyl tetracosanoate C,sH,,0, 382.38 1.718
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Tab.3 Extractive compositions of the deoxidized products of coals extracted by methanol
Peak No. Compound Molecular formula Molecular weight Relative content/%
1 tributyl amine C,H,N 185. 21 8. 671
2 pentadecane C, H, 212.27 1.486
3 hexadecane CH,, 226.27 0. 390
4 octadecane CisHig 254. 30 0.613
5 enndecane CoHy 268.31 1.354
6 icosane CyoHy, 282.33 0.618
7 methyl palmitate C,,H,,0, 270. 26 1.544
: heneicosane CyH, 296. 33 0.941
9 methyl stearate C, H,,0, 298.29 1.654
10 methyl behenate C,;H,O, 354. 35 2.031
11 methyl tetracosanoate C,H, 0, 382.38 2.136
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C,H,COOH +2H"* +2e—C,H,CHO + H,0 (1)

C,H,CHO + 2H* + 2e — C,H,CH,OH
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Fig.2 Total ion chromatogram of extractive compositions for the original coals(a) and deoxidized coals(b) extrac-
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Fig.3 Cyclic voltammograms of the original coals and its oxygenic functional simulacrums
a) benzoic acid, b)benzaldehyde, c)acetophenone, d) coals
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Fig. 4 Polarization curves of the oxygenic functional
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Electrochemical Reduction of Coals and the Oxygenic

Functional Simulacrums of Coals

LIN Juan™ , ZHAO Wei
( School of Chemical Engineering and Technology, China University of Mining and Technology , Xuzhou ,
Jiangsu 221008, China)

Abstract ; Electrochemical reduction of coals and the oxygenic functional simulacrums of coals has been stud-

led. In this process, tetrabutylammonium was used as supporting electrolyte. The coal and the deoxidized coal

were extracted by methanol. Qualitative analysis of the deoxidized products and the extractives was carried out on

gas chromatograph-mass spectrometer. The deoxidized products of the oxygenic functional simulacrums of coals

were analysed quantitatively with gas chromatograph spectrometer. The results show that the oxygenic functional

groups on the coals surface decrease and the translation ratios of the oxygenic functional simulacrums of coals

need further increase after electrochemical reduction,. The electrochemical tests show simultaneously the kinetics

equations of every related electrode reactions during the reduction.

Key words: coals; the oxygenic functional simulacrums of coals; electrochemical reduction
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