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Characteristics and significance of maturity of Raman spectra of
type | kerogen during maturation
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Abstract: Artificial maturation of Lucaogou Formation low mature shale kerogen in western Dalongkou section,
Junggar Basin, was performed in a closed gold tube system. The insoluble kerogen residue at different
temperatures was determined by using Raman spectrascope. There were two characteristic peaks in the Raman
spectra of organic matter named peak D and peak G. With the increasing of thermal simulation temperature, the
shape of the two peaks were developed into a narrow and pointed forms. Peak G raman shift was almost constant
while peak D raman shift was gradually decreasing. The full width at half maximum (FWHM-D and FWHM-G) of
peaks gradually narrowed. The Raman spectra indicates that the molecular structure of organic matter gradually
evolved into a stable graphite structure with the increasing of maturity. Raman spectra parameters had a good
correlation with degree of thermal evolution. In particular, there was a strong positive correlation between the peak
separation and thermal simulation temperature, and a negative correlation between FWHM-G and the degree of
thermal evolution. To evaluate maturity of organic, the thermal evolution degree of insoluble kerogen residue was
calibrated with the kinetics parameter EasyR, and grncR, called equivalent vitrinite reflectance respectively. We
found consistency between EasyR, and rmcR, in evaluating the maturity of thermal evolution residual when the
value is between 0.7% — 2%. We also discussed the feasibility of FWHM-G in evaluating the maturity of organic matter.
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Table 1 Geochemistry information of kerogen
TOC (%)  tmax (C) S1(mg/g) Sz (mg/g) Sz (mg/g) HI (mg/gTOC) Ol (mg/gTOC)
LCG 56.84 435 3.53 400.31 22.79 704 40
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Fig.1 Raman spectra of solid organic matter at the different temperatures (The spectra were calibrated by computer at 310 — 350 C)
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Table 2 The parameters of Raman spectra at thermal simulation temperature

Geochimica || Vol. 47 | No.5 ]| pp.586-592 | Sept., 2018

(C) (Cmil) (Cmil) d(G—D) EasyR, (%) RmcRo(l) (%)

D 1367 241.2

310 228.1 2.139 1.289 0.609 1.039
G 1595 112.8
D 1374 267.8

330 220.9 2.773 1.593 0.704 0.651
G 1595 96.59
D 1368 287.4

350 222.0 3.030 2.093 0.801 0.712
G 1590 94.85
D 1361 266.6

390 230.8 3.201 2.449 1.157 1.184
G 1597 83.28
D 1364 274.1

410 2345 3.563 2.820 1.400 1.383
G 1599 76.92
D 1357 258.5

430 240.6 4.064 2.620 1.659 1.710
G 1598 63.61
D 1352 259.1

450 244.9 3.896 2.704 1.988 1.943
G 1597 66.51
D 1352 264.3

470 242.9 3.974 2.633 2.353 2.645
G 1595 66.51
D 1342 253.3

490 254.4 4211 2.754 2.739 2.452
G 1597 60.15
D 1342 2475

510 254.8 4.412 2.885 3.143 2.471
G 1597 56.1
D 1341 230.8

530 260.8 4.808 2.836 3.499 2.797
G 1602 48
D 1337 2325

540 260.5 4.369 2.791 3.677 2.781
G 1598 53.21
D 1336 226.1

550 261.4 4.115 2.782 3.841 2.828
G 1597 54.94
D 1339 231.9

560 258.2 4221 2.720 3.841 2.657
G 1597 54.94
D 1337 215.7

570 263.7 4,548 2.903 4.128 2.952
G 1601 47.43
D 1335 189.1

580 269.2 4.302 2.630 4.251 3.248
G 1604 43.96
D 1333 198.4

590 266.3 4.036 2.716 4.363 3.092
G 1600 49.16
D 1334 186.2

600 268.1 4,085 2.512 4.448 3.185
G 1602 45.58

: (1) rmcRo = 0.0537d6_p) — 11.211), - de.p) G ; RmcRo ; =D G
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