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Abstract: By 2D gas chromatography and time-of-flight mass spectrometry ( GCXGC-TOFMS), 81 ethanodia-
mondoids with 1-3 cages were detected quantitatively in Ordovician crude oil from well SN1, Shuntuoguole area,
Tarim Basin, including 47 ethanoadamantanes with total content of 27 594.0 wg/g, 32 ethanodiamantanes with
total content of 4 415.1 pg/g, and 2 ethanotriamantanes with total content of 16.8 wg/g. The template of 2D
chromatogram retention index of diamondoids—ethanodiamondoids was constructed. The results demonstrated that
the position of retention time of diamondoids and ethanodiamondoids has the following relationship, namely,
adamantanes<ethanoadamantanes<diamantanes<ethanodiamantanes <triadamantanes <ethanotriamantanes <tetrada-
mantanes. Quantitative analytical result of ethanoadamantanes as saturated hydrocarbons with the highest thermal
stability in crude oil, is expected to provide new indexes for secondary reservoir reconstruction, i.e. crude oil
cracking and thermochemical sulfate reduction (TSR).
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Fig.1 ~Chemical structures of diamondoids and ethanodiamondoids
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Table 1 Qualitative and quantitative analysis results of ethanodiamondoids

in crude oil from well SN1,

Shuntuoguole area, Tarim Basin

#R

.t 2] — ofy 2] ==X =N
B s G L
0 LS.-1 D=2 RilkE CioDig 1796 1.41 152 332.9
1 EA-1 Z AR 20 4 R e C,Hy, 2484 1.83 162 424.8
2 EA-2 1-F 3k — 2 FE A B 4 W Ci3Hy 2524 1.65 161 737.4
3 EA-3 6—HI 3 -2 SERF . 4 W e Ci3Hy 2 564 1.69 161 2269.6
4 EA-4 2-HI B - 2 S B 2 W s C3H,, 2596 1.77 161 833.8
5 EA-5 C, — AR R 4 NI C3Hy 2620 1.74 161 71.5
6 EA-6 C, - a%ﬁf%ﬁﬁém' C3Hy 2 676 1.83 161 314.7
7 EA-7 C, - ZHEA A W e C3Hy 2 700 1.88 161 87.4
8 EA-8 C,— LA 4 W A5 C,Hy 2 884 1.77 161 402.8
9 EA-9 Cy— L AR R R 4 M C Hy 2892 1.81 161 4772
10 EA-10 C,— LA R PR 4 I C,4Hyy 2596 1.51 175 2 196.1
11 EA-11 C,— I A4 W 5 C4H,, 2 636 1.55 175 1713.5
12 EA-12 C,— LA B S W A5 C4H,, 2 660 1.56 175 358.9
13 EA-13 C,— L AR R PR 4 M C Hy 2 668 1.64 175 930.3
14 EA-14 C,— LA RE R4 I C4Hy, 2692 1.57 175 668.5
15 EA-15 C,— IR 4 W K5 CuH,, 2700 1.59 175 1139.1
16 EA-16 C,— LA S W A5 CH,, 2700 1.7 175 153.7
17 EA-17 C,— SEEATF BB S W A C4Hy 2716 1.64 175 733.0
18 EA-18 Co— CHEAT B A A W A C4Hy 2 740 1.66 175 1794.8
19 EA-19 C,— LS B 4 W A5 C Hy 2756 1.66 175 715.7
20 EA-20 C,— ST HE B S W A5 CyHy 2772 1.72 175 452.5
21 EA-21 Cy— SEA A S W A C4Hyy 2 780 1.79 175 375.5
22 EA-22 C,— IR 4 W 5 C4H,, 2 796 1.73 175 706.9
23 EA-23 C,— LA S W A5 C,Hy 2812 1.76 175 505.8
24 EA-24 C,— L AR R 4 NI C Hy 2836 1.79 175 150.9
25 EA-25 C,— LA R PR 4 I C4Hy, 2852 1.82 175 357.1
26 EA-26 Cy— ZHEM A4 W ot CyHy 2908 1.91 175 156.3
27 EA-27 Cy— SIS S W A5 CsHay 2 684 1.45 189 493.2
28 EA-28 Cy— L AR R PR 4 NI C,sHy, 2716 1.46 189 345.8
29 EA-29 Cy— SRR IR 4 I CsHyy 2724 1.41 189 1261.2
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Table 1 (continued)
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30 EA-30 Cy— SIS S W A5 CisHy, 2732 1.5 189 141.2
31 EA-31 Cy— & AR R 4 NI CisHy, 2 764 1.47 189 931.0
32 EA-32 Cy— L AR R 4 NI CisHy, 2 804 1.51 189 388.9
33 FA-33 Cy— LS HE B S W A5 CsHyy 2 828 1.61 189 188.8
34 EA-34 Cy— ZHEM A4 W e CsHy, 2 844 1.56 189 763.4
35 EA-35 Cy— IR 4 W A5t CisHyy 2852 1.59 189 1 069.3
36 EA-36 Cy— AT 4 W A5 CisHyy 2 860 1.59 189 277.5
37 EA-37 Cy— SIS S W A5t CisHyy 2 868 1.56 189 457.6
38 EA-38 Cy— SIS 4 W A5 CisHyy 2884 1.65 189 271.9
39 EA-39 C,— LR A 4 NI C6Hyg 2 740 1.26 203 211.5
40 EA-40 Cy— CHEAT B A WA CigHye 2 764 1.29 203 634.2
41 EA-41 Cy~ CHEAT B S W A CysHas 2 828 1.43 203 51.2
42 EA-42 C,— L HEAF R IR 4 W C6Hyg 2852 1.46 203 439.4
43 EA-43 C,— LA BRIP4 W CsHye 2 860 1.47 203 194.8
44 EA-44 C,— AR R 4 NI o CsHays 2892 1.44 203 222.7
45 EA-45 C,— AR PR 4 NI CsHays 2 964 1.52 203 427.8
46 EA-46 Cs— L FEMFHE A4 NI s C,Hy 2 860 1.17 217 75.9
47 EA-47 Cs— L FHEMFHE A4 NI s C,Hyg 2916 1.2 217 13.2
48 ED-1 IR L 4 NIl e CieHy, 3452 2.53 214 260.5
49 ED-2 IR L4 NIl e CieHy 3540 2.62 214 52.6
50 ED-3 C ~ CHET R4 W C,Hy, 3 468 2.27 213 103.9
51 ED-4 C, — LSRR A W A5 C,H,, 3476 2.25 213 197.4
52 ED-5 — O AT 4 W C,H,, 3500 2.32 213 322.6
53 ED-6 —Zi@ffﬁ%ﬂ%lﬁwkf"‘e C7Hyy 3532 2.41 213 129.3
54 ED-7 — LR 4 W C,H,, 3556 2.45 213 115.1
55 ED-8 —Z%Hf%ﬂ NIl C;Hyy 3 564 2.32 213 85.9
56 ED-9 C, ~ SRR 45 W b C;Hy, 3 604 2.49 213 41.8
57 ED-10 C1—Z AR L4 Il b Cy7Hy, 3620 2.6 213 72.5
58 ED-11 C ~ SRR W b C;Hyy 3 636 2.57 213 33.2
59 ED-12 —L%ﬁr%}%ﬂ NIl be Cy,Hyy 3 652 2.57 213 101.8
60 ED-13 - LR 4 W Cy;Hyy 3 676 2.54 213 29.5
61 ED-14 - LA 4 W C,H,, 3 684 2.65 213 53.1
62 ED-15 ~ CHEAT R A W A Cy,Hyy 3 692 2.6 213 27.1
63 ED-16 Lz LA A4 M CgHag 3772 2.38 213 49.4
64 ED-17 C, =~ LA 4 W i CsHyg 3 780 2.43 213 57.5
65 ED-18 C, =~ SRR 45 W CgHyg 3 476 1.95 227 312.9
66 ED-19 C, — LI A W CsHy 3524 2.06 227 125.6
67 ED-20 Co = SEATF B4 W A CigHys 3548 2.14 227 148.7
68 ED-21 Cyp— CHEAT B 42 W A CsHyg 3 564 2.19 227 165.8
69 ED-22 C, ~ SRR 45 M CsHyg 3 596 2.21 227 111.2
70 ED-23 C, — LI 4 W o CgHog 3 628 2.21 227 97.2
71 ED-24 Co— L FHEMFHE RS NI CsHyg 3652 2.26 227 303.7
72 ED-25 C, =~ SRR 4 W CsHag 3700 2.38 227 149.4
73 ED-26 C, ~ CHETF R4 W CsHyg 3724 2.45 227 119.5
74 ED-27 C,— LR A 4 W CsHyg 3756 2.41 227 128.5
75 ED-28 C,— L HEAFF R 4 W b CsHyg 3788 2.51 227 311.7
76 D-29 Cy = SRR 45 W b CoHyg 3492 1.75 241 272.4
77 ED-30 Cy— LSRR Ax W A5 CoHy 3572 1.88 241 59.8
78 ED-31 Cy— L FHEMFHER 4 NI b CoHyg 3 748 2.21 241 249.4
79 ED-32 Cy— S HEAFF R4 W i CoHyg 3 796 2.21 241 126.3
80 ET-1 CHEAE = A NI CyHoys 4276 3.3 266 11.4
81 ET-2 - LA = A W Coy Hog 4 348 3.15 265 5.5
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Fig.6 Mass spectrum of ethanodiamantanes in crude oil from well SN1, Shuntuoguole area, Tarim Basin
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