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Application of laser Raman spectrum in organic maceral studies
Bao Fang'?, Li Zhiming®, Zhang Meizheng”, Wang Rucheng'

(1. School of Earth Sciences and Engineering, Nanjing University, Nanjing, Jiangsu 210093, China;
2. Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214151, China)

Abstract; The former tests of coal maceral were usually carried out manually and were influenced obviously by
manual elements. Laser Raman spectrum deals with the order and deficiency of carbon matter structure and ana-
lyzes the features of organic maceral from the aspect of molecular structure. In this paper, the features and classi-
fications of laser Raman spectrum of three macerals (vitrinite, semifusinite and fusinite) in source rocks have been
discussed. The comparisons of laser Raman spectrum parameters between different macerals have been made and
the structures of different macerals have been analyzed. In this way, we intend to find a new way to distinguish
different macerals quickly and precisely using laser Raman spectrum. It has been found out that, in certain matu-
rity range, obvious difference exists between D1 peak and G peak half-width among different organic macerals.
This might be used as a new standard to distinguish different organic macerals. Laser Raman spectrum identifies
the macerals in coals and rock samples quickly and effectively. It is an effective method in maceral analyses.
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Table 1 Geological characteristics of 5 samples
from Daniudi Gas Field, Ordos Basin
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Fig.1 Micrographs and Raman spectrums of various organic macerals



- 106 -

BTN, WhiE Gk B e i, 2k 2z
JEAA 5558 AR (1) S 3% R A AR B, 7E — 0 IX 3
1 580 cm™' B AbA — B0 % 1062 AR A1 A
B W& T A8 S T N C-C S M4RiRsh,
PRMBH B g, IR A RBIE(G ), BRTASA
SHAEY G WS, A ML /3 7E 1 360 em ™ FffiE
WA — 8T, 8 T4 B Alg IR
2, A& T 85 A B G |3 2 0 HES RO FR
TREEF T LY, FR A 2544 TP 1 (D 06 ) 5 7F 2
X3 (2 200 ~3 400 em™ ), IR Z NI, 2 50 T
2 400,2 700,2 900,3 300 cm™ T, Hir 2 700 em™
BT R | 76 R B A AR = AR I A3 2L A SRR
=2 SR SE B R RIE HE D A LR A
Sy &k b g (E SR, O HoaT L
UG FEARH & — R A A AT A0, U F AR s PR )
(37 & 2 A, a5 H {5 B AR v A — R0 I J
e SR | DRI I o) — R AR TR

o TR A 2R — S X B HAE 1 580 em™ [t
I B —A G W 5 TN 0 B R = AR R B
T D WELIAN iR 237E 1360 em™ T HHER D 1 A
PLE A2 % - b G g5 D gy [F i 7 7E,
VLA B S 53 T8 4544 O 7 B = 1A kL,
AR EER 5 A SR AL, B2 R (H 25
MG B A BN EHED X —25 585 30k
(7 THOGHE X S AT 55 A 328 59 FeL B (HRTEM )
45 ieAEmE
2.2 REXENMESAEERASHIRIETN

TSR XL i [ ) — 2 g DXk e 2 S04 D
W F G AT AT, 23 2 W — L5 W A7 A, iX
XTS5 R T P AR P B S5 Ak R TR A A BT SR AS
R, T SRR s A A P A kg S
B, T EX L2 AT A W LA Ab B, Sadezky
ST EERA FEEAR A BR A R B B AT T
WFFE T — U IS 5 AN I Ef T LG 1)
I, AT 1580 em ™ BT AY G 04, DL Ky
ST 1 350,1 620,1 500,1 200 em™ iz D1,
D2,D3,D4 Hepai,

& 2 S22 H wire 3. 0 FAFXTAE MK 20-2 Hii
iR pR 2Lk E AT A R R B, A 2
ReA UG5 0 (4R ) S5 R I (41 4k) 4
A—Z, WA ARG, SCh B Y B 2 i
BRI B v 04T T 3G . AR DL AL 34U
BIREANN 2 g (52R) G IS D IR fL
ESSCHER 1S ] H A, 4090002 F 1 600,
1 350,1 610,1540,1 240 cm™ ' fft 3k 7 T

e B 55 34 &
40001
G
3000 A
G
”'l’fzooo* - e/
= /x’x‘i‘l\ /
1.000[- {ME] i %3 D2
W"""/ . \‘»\W
0 ORI

S0 %0 100 1100 1200 150 1400 1500 160 1700 1500 1900 2000
2 A /em”
2 FRARK 20-2 BB HDEIE L & 45
Fig.2 Spectral fitting of vitrinite in sample Da20-2
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Table 2 Laser Raman spectroscopic parameters of various organic macerals
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Table 3 Raman spectroscopic parameters of various organic macerals from samples with different maturities

DI 1&/cm™! 1%/ cm™! N

T S T T
FZADiEN 1343 139 1598.7 49 1.58
X 20-2 ®H 1,18 R#Fk 1358 180 1597.7 56 2.13
BRI 1363 182 1598.6 65 2.19
24 Rk 1 344 143 1597 54 2.05
X 28-6 B’E 1.22 R#Fk 1359 134 1599 63 1.93
LABIEEN 1 364 105 1 598 65 2.11
22 ik 1 349 143 1 600 55 1.59
K 56-2 A 1.24 R#Fk 1361 168 1598 62 1.75
BT 1 366 160 1596 67 1.28
24 ik 1342 151 1598 50 1.79
K4-12 1 1.29 2k 1 354 207 1597 58 2.49
B Rk 1364 173 1598 65 1.96
22 ik 1343 133 1597 52 1.53
K 10-15 RH  1.66  Pefiik 1355 134 1598 59 1.11
BRIk 1362 147 1599 68 1.22
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