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Abstract: Curve-fitting analysis of micro FT-IR, in the theory of Gaussian. Lorentz function or their combination (Gaussian-
Lorentz) model, can break through the limit of overlapping spectra resulting from complicated structures of samples (e.g. indi-
vidual oil inclusion and bitumens). Hence, curve-fitting analysis of micro FT-IR was used for analyzing maturity of individual
oil inclusion and the origin of bitumens in Shuntuoguole area of Tazhong northeastern slope systematically, and four conclusions
have been obtained: firstly, curve-fitting analysis of micro FT-IR may be more accurate for calculating absorption peaks, and
some easily neglected peaks can be detected by this method in contrast with the method of interval oriented by Pironon. Second-
ly, Gaussian-Lorentz {itting is more approaching to actual spectra and the lower noise level is corresponding to better fit but re-
quiring longer computation time. As a result, Gaussian-Lorentz fitting with 1~10 noise level is preferred. Thirdly, based on in-
clusion system analysis and burial history projection with homogenization temperature, infrared parameters (e.g. CH,,/CHj, ,
Xin and X ,4) reveal three hydrocarbon charging events occurred, including Late Caledonian, Late Hercynian and the Himala-
ya. Finally, micro FT-IR is an effective means for analyzing multi-hydrocarbon charging events and complicated origin of bitu-

mens undergoing biodegradation, oxidative degradation and water eluviation quantitatively in study area.
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Fig.1 Processing method of micro FT-IR overlapping ab-
sorptive peaks for individual oil inclusion
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Fig.2 Oil inclusions and their micro FT-IR spectra of the Silurian Kepingtage Formation in well Shun 9 area, Tarim basin
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Fig.3 Curve-fitting analysis by Gaussian-Lorentz function and its fitting effect
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Fig.4 Micro FT-IR spectra of bitumen in reservoir and its effect by curve-fitting analysis
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Table 1 Statistic corresponding parameters of different fitting functions

WA b (em D) R PIESE(em ) WA ME HAR 5k 2 AR 2=
2849.345  0.053 8 37.949 2.173 1 1 0.002 2 0.005 0
2 864.613 0.101 1 38.167 4,107 6 1 —0.000 2 —0.000 5
2902.960  0.143 8 34.013 5.206 2 1 —0.0003  —0.0005
2924.208  0.170 4 24.540 1.4522 1 —0.0002  —0.000 2
2950.833 0.198 2 41.090 8.667 2 1 0.000 4 0.000 7
3030.408  0.022 2 59.478 1.407 1 1 —0.0024  —0.0064
2850.535  0.0595 35.360 2.239 4 10 0.000 7 0.0015
2864.172  0.090 5 36.723 3.539 4 10 0.000 8 0.001 8
2898.597  0.1131 33.366 1.017 4 10 0.001 9 0.003 9
2924.064  0.2267 30.055 7.253 7 10 0.002 6 0.004 2
2954.583  0.177 1 36.173 6.818 6 10 0.002 8 0.005 1

N 3032.623  0.016 6 40.071 0.706 5 10 —0.0035  —0.009 2
= 2844.340  0.0227 52.497 1.269 7 15 —0.0010  —0.044 1
2857.752  0.1123 35.932 4.2957 15 —0.0032  —0.0285
2905.953  0.024 5 63.609 1.659 2 15 —0.0097  —0.3959
2927.919  0.2380 67.572 17.122'5 15 0.020 9 0.087 8
2957.805  0.034 6 58.145 2.144 1 15 0.016 8 0.485 5
3042.629  0.034 0 66.783 2.415 4 15 —0.0023  —0.0677
2818.355  0.0109 58.472 0.675 9 20 —0.0002  —0.0183
2858.814  0.1339 10.093 5.712 7 20 —0.0012  —0.0089
2908.349  0.056 4 53.174 3.1913 20 —0.0075  —0.1330
2932.459  0.2311 65.023 15.994 4 20 —0.0098  —0.0424
2964.186  0.0212 51.444 1.161 2 20 0.014 0 0.660 3
3041.014  0.0325 59.539 2.062 7 20 —0.0034  —0.104 6
2 849.805  0.076 6 29.283 3.515 6 1 —0.0011  —0.0025
2865.159  0.0815 31.716 1.049 3 1 —0.0003  —0.000 6
2897.928  0.054 6 38.640 3.3010 1 —0.0006  —0.0013
2924.770  0.253 6 42.096 16.709 0 1 —0.0001  —0.000 2
2956.152  0.134 1 31.142 6.543 2 1 —0.0046  —0.008 6
3049.290  0.043 8 71.914 1.920 4 1 —0.0026  —0.006 8
2852.791  0.085 8 35.911 1.8152 10 0.000 5 0.001 2
2865.871  0.0612 37.799 3.6155 10 0.001 8 0.004 0
2900.611  0.060 8 38.531 3.663 1 10 —0.0014  —0.0029
2925.281  0.2413 39.417 14.860 0 10 —0.0014  —0.0023
2955.602  0.134 8 30.679 6.466 5 10 —0.0049  —0.009 2
. 3045.140  0.027 8 42.574 1.848 4 10 —0.0044  —0.0114
AR 2850.675  0.074 4 27.932 3.2512 15 —0.0012  —0.0161
2 865.696  0.077 8 33.403 4,064 6 15 0.000 9 0.0115
2900.234  0.0589 39.518 3.637 1 15 —0.0008  —0.0136
2925.178  0.243 9 39.925 15.218 6 15 —0.0019  —0.007 8
2956.139  0.1327 30.050 6.2419 15 —0.0052  —0.0392
3047.280  0.0305 48.747 2.324 5 15 —0.0040  —0.1312
2855.444  0.108 4 34.913 5.917 2 20 —0.0033  —0.0302
2871.141  0.034 3 39.132 2.098 2 20 0.003 2 0.094 7
2900.667  0.0565 38.976 3.437 8 20 0.000 1 0.001 2
2924.752  0.2387 38.300  14.283 4 20 —0.0022  —0.009 2
2955.416  0.138 1 31.657 6.8390 20 —0.0046  —0.0335
3046.063  0.029 2 12.134 1.918 5 20 —0.0047  —0.160 6
2850.190  0.076 3 32.728 3.3079 1 0.000 7 0.001 6
2865.969  0.0815 33.737 3.647 7 1 0.000 6 0.001 3
2897.078  0.079 5 33.947 3.584 3 1 —0.0007  —0.0014
2924.370  0.243 5 35.523 11.462 2 1 0.000 2 0.000 4
2955.941  0.154 0 33.739 6.779 7 1 —0.0012  —0.002 1
3039.386  0.0237 55.219 1.719 9 1 —0.0027  —0.007 1
2851.754  0.070 1 35.011 3.249 6 10 0.000 9 0.002 0
2864.191  0.0747 37.471 3.704 4 10 0.000 8 0.001 8
2897.165  0.075 4 36.992 3.697 1 10 0.000 3 0.000 7
2924.793  0.2410 36.565 11.672 7 10 0.001 0 0.0017
2956.296  0.1477 32.532 6.362 0 10 —0.0019  —0.003 6
IR 3038.757 0.019 6 40.722 1.054 2 10 —0.0035 —0.009 1
2853.303  0.088 8 34.023 4.036 5 15 0.002 0 0.0225
2868.599  0.0599 40.111 3.213 4 15 0.003 3 0.055 1
2899.733  0.0687 38.528 3.5413 15 0.003 0 0.043 7
2924.922  0.236 1 37.191 11.797 3 15 0.001 8 0.007 6
2956.573  0.146 3 33.145 6.508 0 15 —0.0019  —0.0129
3044.623  0.024 3 41.216 1.338 8 15 —0.0043  —0.176 9
2856.648  0.1305 38.052 6.883 2 20 —0.0076  —0.0582
2914.059  0.056 4 59.676 4.7157 20 —0.0038  —0.067 3
2930.042  0.2237 65.995 19.618 0 20 —0.0080  —0.0357
2960.401  0.034 6 57.355 2.7799 20 0.022 3 0.644 5
3053.415  0.0412 65.631 3.769 4 20 —0.0027  —0.0655
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Fig.6 Fitting effect in the control of different parameters by curve-fitting analysis
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Table 2 The differences of calculation results from above

two fitting methods

vCH;, vCHy, vCH3 vCH2s CHoo/CHsy Xine X

SFIEA 1.36 0 2.55  0.32 1.27 1.88
XA 0.56  1.31  0.10  0.45 2.34

16.38  8.79
10.67 10.25
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PR i J2 T OS5 R A B R 22 B M (Kim
et al.,2010; Walters et al.,2011) .21 AMG1E H A FF
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%7, 1988 ; Mastalerz and Glikson, 2000; Lis et al.,
20055 78 M5 O ¥, 20125 F L2 B 5E, 20145 Adebiyi
et al.»2015) J AR A 0y 6 Ak AR S 00 M e 0
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darzi and Williams, 1986 ; George et al.,1994), —
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R Bt (Wilhelms and Larter,1994) , ZE ¥ B i1
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/b (Ignasiak et al.,1977) , 4 F B 2 v i) I 4% 8 72
HEAN T 2L, 05 K AR BE 9 — 20 35 (Carbognani
et al., 1999; Domke et al., 1999; Premuzic and
Zhou,1999; Strausz et al.,1999). K I, 2T 4 G 1E 43
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Table 3 Micro FT-IR parameters of individual oil inclusion of Kepingtage Formation in Shuntuoguole area(S; %)

MR R R K

=53 W (m) T Xie Xaa CHy/CHs, . o . = AR I (Ma) i §
jTJ Z’?ﬁ’;m F'{k std 20/ 3 4‘&&((/) ﬂ]#{ﬁ{ﬁ(c) ?E{jﬂ:ﬁ} a f%ﬁ
Jii 9 5600.46  ABEPORIANRE 3.16  4.39 0.99 26.9 58.8 410.0
i 9 5599.59  HEWPRNZLE  3.61 4.54 1.02 23.5 61.7 403.3
JI 10 5694.27  AEPRNZLE 3.60 4.53 1.29 16.4 55.3 418.2 F—
Jii 10 5693.11  AFEPRIARE  3.74 4.58 1.23 16.0 54.2 415.6 WA
J§i 10 5693.11 FYER N L 3.98  4.66 1.20 15.6 44.8 416.9
Ji 10 5693.11  AREPRIANRE 411 4.70 1.22 19.8 70.6 408.4
I 9 5597.27  AEPRNLE 8.31 6.10 2.15 77.8 92.5 265.1
JIi 9 5600.46  fAOPORNZE 10.64 6.88 1.62 75.9 93.8 264.7
JIi 9 5600.46  FAREPRZLE  10.00 6.67 1.45 75.6 110.3 253.8
i 9 5600.46  FFAHBEPARALE  10.21 6.74 1.86 82.5 108.2 256.2
JI 9 5597.95  AEPRMNLE  12.15 7.38 1.78 65.6 90.6 272.3
Ji 10 5694.27  AYEPORINREL 959 6.53 1.63 79.5 102.3 270.5 —
J 10 5694.27  FAHPEPRALE  10.40 6.80 1.63 83.8 106.7 254.8 .
J 901 5497.00  FEPRNHMLE 717 5.72 1.67 79.1 102.4 260.0
I 901 5497.00  FFAPEPREL 10.50 6.83 1.93 84.6 112.5 252.0
M5 901 5497.00  FFHPEPREL 11.46 7.15 1.71 83.9 110.3 253.1
B 902H  5301.62  AHFARINHE  9.94 6.65 1.62 75.4 96.5 265.4
i 902H  5301.62  AIEPRARL 11.97 7.32 1.78 68.7 89.4 268.7
JIi 9 5600.46  ZFAFEPRIEL 14.85 8.28 1.66 97.3 126.2 10.2
Mt 9 5597.95  FAUPRML  16.36 8.79 2.04 99.0 130.0 8.4 1
=N
Ji 9 5599.59  FFHEPARALE  17.79 9.26 2.00 101.5 127.7 9.6 e
JI 9 5600.46  AEPRNLE 18.72 9.57 2.39 96.5 125.4 9.9
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Fig.7 Hydrocarbon charging periods of Kepingtage Formation in Shuntuoguole
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Fig.8 Typical occurrences of solid bitumen of Kepingtage Formation in Shuntuoguole area
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Fig.9 Micro FT-IR spectra characteristic of different origin of bitumens in the Silurian Kepingtage Formation, Tarim basin
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Table 4 Micro FT-IR parameters of bitumens in Kepingtage Formation (S, )
#% El_éJ)tZ(m) Uj—]‘z'%‘a)ﬁ‘){}( ARII.’%(J(J(J—SHJO /AL 2800-3000 Xm«' Xsld CHZ\/CH%\
Mg 9 5336.56 Yok H 0.00 17.10 9.03 1.98
JIiE 9 5336.56 Yok 0.00 14.37 8.12 1.89
I 901 5516.19 Yotk Ui & 0.00 22.31 10.77 3.89
JIE 901 5298.56 o3 Nk 0.00 12.94 7.65 1.70
JIE 901 5294.78  JZ B4R 0.16 0.88 3.63 3.04
JI 901 5294.78 R B4 A 0.05 12.24 7.41 2.19
Wi 902 H 5517.07 YR & 0.02 13.61 7.87 2.05
i 902 H 5527.28 NN 0.05 13.15 7.72 2.00
i 902H 5527.28 YR 0.04 9.22 6.41 1.65
i 902H  5527.28 Yotk 0.07 7.54 5.85 1.69
i 902H  5517.07 Yo & 0.04 6.78 5.59 1.71
i 902H 5543.05 YR H 0.05 5.84 5.28 1.73
i 902H 5527.28 ok 0.07 4.90 4.97 1.48
i 902 H 5543.05 Yotk 0.05 4.82 4.94 1.66
i 902H 5 543.05 YR & 0.08 4.71 4.90 1.71
i 902H 5527.28 YR H 0.08 4.54 4.85 1.33
i 903H  5590.88 ok 9 7 0.04 15.17 8.39 2.17
Jit 903 H 5590.88 Yotk 0.05 12.95 7.65 2.43
i 903 H 5590.88 YR H 0.07 8.78 6.26 1.63
i 903H 5 590.88 YR 0.00 19.58 9.86 2.51
i 903H  5590.88 Yok i 0.00 17.02 9.01 2.34
Jit 904 H 5372.18  BEACRUIE 0.00 20.36 10.12 2.00
JiE 904 H 5577.10 Yok F 0.00 15.81 8.60 1.77
MK 10 5694.87 RIS 0.11 7.25 5.75 1.66
M 10 5689.00  JIi)Z B4 AR 0.07 2.34 4.11 1.45
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