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Table 1 Basic geochemical parameters of the oils analyzed
S/ afp/ |Ts/(Ts 4-m/ G/

P 5 iy H5 J=3a FH B (m) CPI | Pr/Ph St/Hop
(S+R)| aaa |+Tm) Re-St | Cy H
JR K AR BT Y3-2 Esi 1462. 0~1484. 9 0.89 | 0.26 | 0.25 | 0.24 | 0.24 | 5.41 | 0.07 | 1.67
Fms |7 T vs4-x10 Es - 0.92 | 0.28 | 0.24 | 0.23 | 0.28 | 5.78 | 0.06 | 1.88
Tong61x73 Ed 1599. 5~1625. 4 — — 0.44 | 0.45 | 0.41 | 0.83 | 0.16 | 0.53
W102-c83 Es» 2161. 98~2202. 47 1 0.58 | 0.46 | 0.47 | 0.47 | 0.55 | 0.16 | 0.37
JR K AH e W24-x24 Es? 1703. 8~1712 0.98 | 0.5 | 0.43 | 0.43 | 0.43 | 0.80 | 0.15 | 0.57
1E % 3 R W3-x11 Esff 2608. 3~2633. 3 1.02 | 0.63 | 0.48 | 0.48 | 0.51 | 0.56 | 0.18 | 0.40
W53-2 Esf 3311.9~3346.7 1.04 | 0.81 | 0.47 | 0.53 | 0.57 | 0.33 | 0.23 | 0.21
W70-13 Esy 2771.6~2773.5 1.01 | 0.59 | 0.50 | 0.41 | 0.40 | 0.61 | 0.17 | 0.38
oK UK N19 Es;—Esff | 2171.0~3110. 1 0.95 | 0.44 | 0.47 | 0.47 | 0.40 | 1.03 | 0.13 | 0.83
o 4 N20-55 Esff 3013. 4~3059 0.93 | 0.44 | 0.45 | 0.47 | 0.41 | 1.07 | 0.13 | 0.84
IE7 i N872 EsYf 3040. 8~3049. 1 1 0.56 | 0.44 | 0.42 | 0.40 | 0.42 | 0.19 | 0.37
Wx131 Ek 2245.2~2247.5 1.02 | 0.79 | 0.51 | 0.43 | 0.48 | 0.68 | 0.06 | 2.01
s TH Wx133 Ek 3179.4~3185.8 1.01 | 0.7 | 0.52 | 0.49 | 0.65 | 0.31 | 0.07 | 3.53
L BT Wx132 Ek 3271.0~2375.2 1.02 | 0.76 | 0.48 | 0.42 | 0.44 | 0.70 | 0.09 | 2.37
WG1 0 3421.9 1.04 | 0.83 | 0.63 | 0.49 | 0.47 | 0.95 | 0.11 | 0.65
— - Chan3-5 Ek 1741.5~1799.5 1.17 | 5.52 | 0.37 | 0.31 | 0.39 | 0.30 | 0.08 | 0.37
Chan4-7 Ek 1331.3~1544. 9 1.17 | 4.29 | 0.40 | 0.30 | 0.37 | 0.19 | 0.08 | 0.38
i 25 1 e Chan90 Ek 1589. 4~1717 1.16 | 5.62 | 0.35 | 0.33 | 0.41 | 0.29 | 0.07 | 0.34
Zxd1 Ng 1219.3~1224.5 0.65 | 0.52 | 0.41 | 0.43 | 0.41 | 0.16 | 0.37
HHK- 7362 Esi 1196.3~1210. 0 1.44 | 0.68 | 0.50 | 0.50 | 0.42 | 0.37 | 0.14 | 0.53
FE 7408X6 Es; 1331.0~1356. 0 0.36 | 0.46 | 0.38 | 0.27 | 0.14 | 0.57
7408-01 Esi 1242.0~1262.0 0.65 | 0.38 | 0.37 | 0.42 | 0.09 | 0.97
PC13-151 Ek 1439. 4~1439. 6 1.34 | 0.31 | 0.40 | 0.33 | 0.36 | 1.44 | 0.11 | 0.75
ERT . C100-P19 0 918.87~1177 0.40 | 0.57 | 0.36 | 0.53 | 0.18 | 1.00
i CG4 Ek — 1.28 | 0.19 | 0.34 | 0.32 | 0.31 | 3.76 | 0.08 | 2.10
CG100-P3 0 926. 46~1310 0.35 | 0.62 | 0.36 | 0.51 | 0.14 | 0.98
M138X5 Esi 1194. 4~1203. 6 1.24 | 0.23 | 0.33 | 0.30 | 0.30 | 3.94 | 0.09 | 2.10
NG M137 Esy 1152, 4~1156. 2 0.74 0.23 0. 34 0.31 0.32 4.02 0.09 2.06
M120-5-x15 Ek 1550. 8~1557.0 0.65 | 0.39 | 0.42 | 0.35 | 0.31 | 0.94 | 0.09 | 1.98
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Table 2 TSF parameters for the oils analyzed
TSF AMax (nm) TSF R2 TSF R1
ey 7l H H 5 XA B (m) Ex Em 260nm 270nm
Max Max Max (360/320) | (360/320)

BOKAAR | WFIE Y3-2 Esy 1462.0~1484.9 495 260 375 11.15 8.15
Bo— (B | W Y3-4-X10 Es, — 521 260 375 9.74 7.05
Tong61x73 Ed 1599. 5~1625. 4 722 258 378 7.15 5.66

W102-c83 Es; 2161. 98~2202, 47 277 258 378 6.02 4. 69

K AR FEHRK W24-x24 Est 1703.8~1712 429 258 378 6.86 5.19
E Il W3-x11 Esyf 2608. 3~2633. 3 477 260 375 5.72 4,20
W53-2 Esf 3311, 9~3346.7 195 258 378 5.63 4.11

W70-13 Esy' 2771.6~2773.5 376 258 373 6.52 4.93

GOk UK | RTE N19 Es;—Es¥ 2171.0~3110. 1 516 260 375 7.18 5.56
EH . N20-55 Esyf 3013. 4~3059 506 260 375 7.48 5.72
N872 Esy 3040. 8~3049. 1 280 258 378 6.83 5.25

Wx131 Ek 2245.2~2247.5 298 260 375 2.92 2. 44

th— R (TR R Wx133 Ek 3179.4~3185. 8 353 260 375 3.57 2. 80
Wx132 Ek 3271.0~2375. 2 194 260 375 3.90 3.20

miEm [ TREF WG1 ) 3421.9 334 260 375 2.71 2.12
- - Chan3-5 Ek 1741.5~1799.5 705 260 370 3.46 2.92
Chan4-7 Ek 1331.3~1544.9 498 260 375 4.96 4. 09

0 1 1 e Chan0 Ek 1589.4~1717 672 260 370 3.36 2.83
Zx41 Ng 1219.3~1224.5 470 342 407 10. 20 8. 34

MR- 7362 Esi 1196.3~1210.0 528 376 431 12.33 10. 47
FE 7408X6 Es; 1331.0~1356.0 482 344 404 9.50 7.81

7408-01 Es 1242.0~1262. 0 434 376 431 13. 39 11.46

C13-151 Ek 1439. 4~1439. 6 452 342 407 11.97 9.22

i LR C100-P19 0 918.87~1177 429 342 407 13. 37 10. 59
pliigze! CG4 Ek — 314 338 408 13. 65 10. 54

CG100-P3 0 926.46~1310 423 344 409 13.01 10.13

. M138X5 Es 1194. 4~1203. 6 310 334 389 14. 47 10. 92

ANIREE
) M137 Esi 1152, 4~1156. 2 229 338 388 14.78 11. 21
T M120-5-x15 Ek 1550. 8~1557.0 54 400 455 17.17 13.39
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Fig. 5 Plots of TSF R1 and TSF intensity against biomarker parameters for the oils
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Abstract

Totally 50 samples of crude oils with different genetic types were investigated using TSF (Total
Scanning Fluorescence) techniques to unravel their 3D fluorescence features and controlling factors. The
oils analyzed include immature to highly matured oils, lacustrine oils with source rocks developed in fresh
water and brackish-hypsaline environment, oils from paludal facies, high waxy oils with relatively low
sulfur content and low waxy oils with high sulfur content, light oil and heavy oils. The investigation
shows that the oils are different in both fluorescent fingerprints and TSF parameters. It was observed that
the TSF intensity of the oils increases with aromatic concentration, and the oils from paludal facies have
higher TSF intensity than that of the lacustrine oils. It was also observed that there is an increasing trend
of the oil TSF intensity with increasing maturity, and a shortening trend of the wave length of the
prominent peak, indicating a decreasing trend of the total aromatic concentration as well as those aromatics
with relatively higher molecular weighty. The results show that the fluorescent fingerprints of the heavy
oils are different from that of the normal oils obviously, which are characterized by much wider excitation
and emission wavelength without apparent main peak. We suggest that maturity, kerogen type and

secondary alteration all have a strong influence on the 3D fluorescence of the oils.
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