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; 4 000~650 cm '; 10X em L1084 em 1 112 em 1182 em ' 1243
16X , 3000~2 800 cm ' em 1321 em 1680 em '. 1 700 em ', 1745
CHs CH2 (2950~2975cm s 2915 em ' 3400 em . (28~ 30]
~2940 em ', 2865 ~2 885 ¢cm ' and 2 840 ~2 870 2.
em D) [8]c 3.2
( ) ,
3 R 3
3.1
1500 cm .
s s (1) A(VCH2+VCH3)/A
, X (C=C)
, 2 960
’ em 2870 cm ' 2920 em '.2 850 cm”
(1) CH3 CH» .
, 720 em ' 1380 em ', 1 460 em . A (2960 em ' +2 920 em™” +
2800~3 000 em s (2) : 750 2 870cm +2850 em ' )/ A (1 600 em ).
em 810 em ', 870 em 51500 em ', 1 600 em U, (2) A4 (vCH2)/ A (vCH3)
3035 c¢m ' (3) , 950 . .
1
Table 1 Maceral analyses from Jurassic coals in Tu-ha basin
VR o/ % I
v I Al Cut Sp Re M
b 0. 63 16. 6 11.2 62.2 0.6 1.5 1.8 7.1
4 Jx 0.53 64.3 5.7 / 19.2 1.3 2.7 6.8
b 0. 69 76.3 7.7 / 6.1 0.7 1.7 7.5
4 Jx 0.53 8.5 78.5 / 2.7 0.9 1.1 8.3
. VRQ* s V— s I— ;5 Re— H Al— H Cut— H Sp* s M—
2
Table2 Band assignments in FTIR spectra of coal macerals
/em !
2960 2 920 — CH,
2940~ 2 950 2 920 CH,
2920 CH
2900 CH
2 870 CH,
2850 — CH,
1740~ 1 730 C=0 C v v
1720~ 1 690 C=0 C v v
1600~1 670 C=C s
1460 CH,.CH3
1380 — — CH» CHj3
1300~ 1 100 — C—0 , C—C OH
880~ 860 ( )2
810 ( )3
770~ 1730 ( )4~5
720~ 700 — (CHy n (n 4
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A (2920 em 42 850 em ')/ 4
(2 960 em'+2 870 em ™).

em 22870 em 1)

N ~ o

3) A (CH2+CH3)/ A4 (CH,) , (Cc=C)H
(c=C) ,
’ ’ H ’
° 3
-1 -1
A1 460 cm )/ A(1 600 cm ). , .
—1
1460 cm CH, CH3 s 2) vCH>/ vCH3
° . ~ ~
b
4.1 s
. N . . s
. 1 ~5. , R
3~4 :
4.2 ; 3024 ~ 607,
80%,
—1
QD) 2 800 ~3 000cm ) ,
( CH 3 ) ~ ~ D)
2920 em '.2 850 em D) (CH2) (2 960 .
1. 14 1.0
1. 04 0. 8
0.9 0.
0. 81 0. 7]
o 074 o} 0.6
g o6 3| o.s
&y 0.5 8
2 0. 44
&t 0.4 2
< 0. 34 0. 34
0. 24 0. 24
0. 144 0. 14
0. 0 T J L) s — T 0. 0- L \J L T T -1 T
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Wavenumbers/cm ™! Wavenumbers/cm~—!
1
Fig.1 The micro-FTIR spectra of desmocollinite from Jurassic coals in Tu-ha basin Northw est China
0.8
0. 94
0. 71 0. 84
0.6 0.74
Y 0. 54 " 0. 64
_g 0. 44 _g 2- 54
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2
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Fig.2 The micro-FTIR spectra of fusinite from Jurassic coals in Tu-ha basin, Northw est China
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Fig.3 The micro FTIR spectra of cutinite from Jurassic coals in Tuha basin, Northwest China
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Fig.4 The micro-FTIR spectra of aliginite from Jurassic coals in Tuha basin, Northwest China
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Fig.5 The micro-FTIR spectra of aliginite from Jurassic coals in Tuha basin, Northwest China
3 . . .
Table 3 Intensities of major IR peaks of aliginite cutinite, desmocollinite and fusinite
2960 2 920 2 870 2 850 1 600 1450
H756 4.9090 36.4404 5.0159 6.7903 59.0293 14.9372
H872 3.6026 35.4416 5.3657 4.7644 46.6023 13.2293
H754 0.8443 2.134°5 0.2184 0.4388 44.3734 3.808 7
H874 0.7028 1.604 0 0.1806 0.3414 50.4098 3.2336
H762 1.5914 24.4805 4.128 8 5.6728 24.3240 6.951 6
H866 2.7978 41.7463 5.1482 6.0845 50.3638 13.8735
H761 2.3022 21.2397 3.288 1 5.0677 38.4729 6.714 7
H868 3.0592 29.7382 4.4192 5.9418 44.1842 10.0497
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4 . .

Table 4 The Micro-FTIR parameters of aliginite. cutinite desmocollinite and fusinite

A B C
H756 0.900 5 4.3558 0.253 1
H872 1.055 2 4.483 1 0.2839
H754 0.081 9 2.4215 0.087 2
H874 0.056 1 2.2022 0.064 1
H762 1.474 8 5.2714 0.2858
H866 1.107 5 6.5326 0.2755
H761 0.829 1 4.7059 0.1745
H868 0.976 8 4.771 1 0.2275

A= A4 (WCH,+vCHy / AC C=C ) = area (2 960cm '+ 2 920cm '+ 2 870cm 2 850cm ™) / area (1 600cm™") ;
B= 4 (vCH,) / 4 (vCH;) = area (2 920cm '+ 2 850cm™) / area (2 960cm™+2 870cm™) ;
C= 4 (CH,+CHy) /4 ( C=C ) = area (1460cm™) / area (1 600cm ™).

o
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Micro-FTIR Spectroscopy of Maceral from Jurassic Coals in Tu-ha Basin

SUN Xu—guangl

1(School of Earth and Space Sciences, Peking University Beijing
2(Institute of Petroleun Exploration and Development (NPC Beijing
3(Beijing Graduate School, China University of Mining and Technology, Beijing

CHEN Jian-ping” WANG Yan-bin’

100871)
100083)
100083)

Fourier transformation infrared microspectroscopy (Micro-FTIR) is one of effective ways for identify-

ing the chemical structure. Based on the high-purity coal macerals separating and concentrating, in this paper, Mi-
cro-FT IR technique was used to investigate the chemical com position and structures of alginite, sporinite, cutinite,
desmocollinite and fusinite from Jurassic coals in Tuha basin. The results show that the chemical structure of aligi-

nite and sporinite are mainly composed of long aliphatic-side chain, and minor amounts of aromatic compounds.
Cutinite and desmocollinite are mostly composed of aromatic compounds, in addition to large amount of aliphatic
compounds. Whereas fusinite are dominant by aromatic structure. These indicate that aliginite and sporinite are
one of the best oil source-rocks, with the highest hydrocarbon generation potential; cutinite and desmocollinite are
also the better oil and gas source-rocks, and have higher hydrocarbon-generating potential; fusinite has little hydro-
carbon-generating potential. Desmocollinite is one of the most amount of macerals in Jurassic coals in Tu-ha basin,
so it is one of the most important macerals for contribution to oil from coals in Tu-ha basin

Key words

Tu-ha basin, Micro-FTIR, macerals,

oil from coal

chemical structure,

hydrocarbon-generating potential,



