BA3 B 5 o & B % b & Vol.43,No.5
2021 4£ 9 J PETROLEUM GEOLOGY & EXPERIMENT Sep. ,2021

XEHRS:1001-6112(2021) 05-0906-09 doi:10.11781/sysydz202105906

BTHPENEEMBRENREELED
Bl 77 i Rt R E X

—uiﬁiﬂiﬁi&%*@&lﬂéﬁﬁ‘iﬂﬁ@%
BEWR,E £ HEL #Em
(LIRS AT RA T IR LTFIBE 5 100083;

2 E MR () Jﬁ%ﬁ’ﬁﬁ'ﬁﬁéﬁm[ﬂ%iﬁ%?ﬁﬁ L5 100083;
3PEE R (Jbnt)  HbEREBAE S TRE2=EE, Jbat 100083)

FEE L JRUH v 1) A W BE S RBR AR 4 Mo 2 Ak & ) EL A AR 2 4 WA MR 2854, T LA ok b 5 o 7Rt o 7% A0 5 Ak R A 2 B

@aﬁuﬁfir‘@sm YEF, PR 38 B TR A0 A ), ASSCRT AR i R o 1 0 Ak o AR 4 W oe S A5 0 1 2 e 5 SR HEAf
TETT DARE SR A S0 T SE AN 2 A MR A2 T AR 2 SOR R S S — = UG HR BT (GC-MS-MS) L i T H

Ak W B RE B RT3 I TR) R R IR S A, #E ST T B A3 b b X BEATT I P 4 IR 2k R A 4 I o

FAL AP R A BRI 12, Il e A I 45 S 2 B, 3 b X S RGeS b A i & B A 22 5 (B2 B KT, 8 T

i AR B, B ARG D75 TSR 1,

KB SN E Y TR S NI E W ; B ; L E TR RRERIE JFSON (TSR ) 5 35 i b X5 35 FLUOR 250

hEH K S . TEI3S SCHRARIRAD ;A

A simultaneous determination method for diamondoids and thiadiamondoids
in condensate oil and its geological significance .
taking condensate oil from central Tarim Basin as an example
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Abstract; Diamondoids and thiadiamondoids in crude oil samples have the similar diamond-like cage structures,
which can reflect the thermal cracking and thermochemical sulfate reduction (TSR ) effect during geological
processes. Therefore, the simultaneous monitoring of diamondoids and thiadiamondoids cannot only improve the
efficiency of sample analysis and the accuracy of quantitative results of thiadiamondoids, but also provide more
reliable and extensive geochemical interpretation for the samples. In this paper, a simultaneous quantitative detection
method of diamondoids and thiadiamondoids was proposed by the means of gas chromatography—triple quadrupole
mass spectrometer (GC—MS—MS). By determining the parameters of precursor and product ions, scanning time
and collision energy of the target compound, a simultaneous quantitative detection method was established for
diamondoids and thiadiamondoids in condensate from the central Tarim Basin. Results showed that despite the
contents of diamondoids of oils from the central Tarim Basin were different, the maturity degree on the other
hand, were comparable as over mature, and some samples have experienced TSR.
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Table 1 Basic information of condensate oil samples from central Tarim Basin

5 )= A R/ m W/ (kg - m™)  FEE/(mm? - s7') FHE/(mg - L)
TZ103 C 3 755.0~3 756.5 835.76 2.483 2 380
T783-3 0,y 5 580.00~5 648.53 807.57 3.041 2 420
TZ86 0 6 273~6 320 820.75 4.530 3170
TZ451 C 6 090.50~6 297.62 802.86 2.743 1 350
T7823 5369~5 490 824.77 5.032 1 750
T782-1H 0,y 5 247.36~6 280.00 809.01 3.270 1 470
TZ162 (0} 5 048~5 070 835.38 3.851 1 440
I 4-H4 0 2 086~2 840 785.81 1.103 2 240
TZ62-H14 0,z 4764~5 163 789.82 1.959 1 160
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Table 2 Parameter setting for simultaneous

detection of diamondoids and thiadiamondoids

ey TET R/

e e/
min s 1] /s (m/z) (m/z) A%
1 16.5 0.500 136 93.2 13
2 0.70 0.500 150 135 6
3 0.60 0.500 164 149 6
4 1.60 0.250 178 163 6
192 177 6
5 0.60 0.500 150 135 9
6 1.60 0.150 164 149 8
178 163 6
196.4 82.1 5
0.50 0.500 164 149 6
2.90 0.100 164 149 6
164 135 6
178 163 6
178 149 6
192 177 6
192 163 6
9 1.15 0.050 192 177 6
154 79 13
168 93 6
182 93 6
196 107 6
10 9.65 0.050 168 93 6
182 93 6
196 107 6
210 121 6
11 9.20 0.100 188.1 131.3 13
202 187 6
216 201 6
230 215 6
260.7 82.1 7
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Fig.1 Chromatograms of adamantanes (a),
diamantanes (b) and thiaadamantanes (c)
in sample TZ103 from central Tarim Basin
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Table 3 Basic information of target compounds in Fig. 1
22 L&Y 43 FR PSR 475
1 PRGN E CioHg adamantane A
2 1-H R B4 Ml C, Hy 1-methyladamantane 1-MA
3 1,3- I LB 4Nl C,Hyy 1,3-dimethyladamantane 1,3-DMA
4 13,5 = I 3L 4 C3Hy 1,3,5-trimethyladamantane 1,3,5-TMA
5 1,3,5,7- DU H A 4RI CiqHyy 1,3,5,7-tetramethyladamantane 1,3,5,7-TeMA
6 2 FJL G Wl o C,Hy 2-methyladamantane 2-MA
7 1,4- WG NI BE () CioHy 1,4~dimethyladamantane ( cis) 1,4-DMA (cis)
8 1,4-ZHILR AW () C,Hy 1,4~dimethyladamantane ( trans) 1,4-DMA ( trans)
9 1.3,6- = W8 4 Rl CyHy, 1,3 ,6-trimethyladamantane 1,3,6-TMA
10 1,2- " H LA 4 Wl C,Hy,y 1,2-dimethyladamantane 1,2-DMA
11 1,3,4- = H L4 Nl (i) Ci3Hy, 1,3,4~trimethyladamantane ( cis) 1,3,4-TMA (cis)
12 1,3,4-=H RNk (=) C3Hy, 1,3,4~trimethyladamantane ( trans ) 1,3,4-TMA (trans)
13 1,2,5,7-PUH L 4Nl b Ci4Hyy 1,2,5,7—tetramethyladamantane 1,2,5,7-TeMA
14 1-ZFE A4 Rl C,Hyy 1 -ethyladamantane 1-EA
15 2,6-+2,4- " HI R PA S M f5g CioHy 2,6+2 ,4—dimethyladamantane 2,6+2,4-DMA
16 1-F-3-H L s 4 M e Ci3Hy, 1-E-3- methyladamantane 1-E-3-MA
17 1,2,3 - =SNG Ci3H,, 1,2,3-trimethyladamantane 1,2,3-TMA
18 1-4.36-3 5 H EL A 4 Wl C,Hy, 1-E-3,5-dimethyladamantane 1-E-3,5-DMA
19 22— FE 4 NI s C,Hy 2-ethyladamantane 2-EA
20 1,3,5,6— Y 3L B 4 Wi e C,Hy, 1,3,5,6—tetramethyladamantane 1,3,5,6-TeMA
21 1.2,3 .5 3L 20 4 il CuHy, 1,2,3,5, —tetramethyladamantane 1,2,3,5-TeMA
22 1-2.%6-3,5,7- =W R4 Nk C s Hyg 1-E-3,5,7-trimethyladamantane 1-E-3,5,7-TMA
23 I 4 W hse C 4 Hyy diamantane D
24 4— B LN 4 W st CsHy, 4-methyldiamantane 4-MD
25 4,9- " I REXU 4 NIl e CeHyy 4 ,9~-dimethyldiamantane 4,9-DMD
26 1—HH 004 M CsHy, 1-methyldiamantane 1-MD
27 1,4-+2,4—— F B4 Wb CeHaoy 1,4+2,4~dimethyldiamantane 1,4+2,4-DMD
28 48— A4 I oty 4,8—dimethyldiamantane 4,8-DMD
29 1,4,9- = H R34 N kE C7Hyg 1,4,9—trimethyldiamantane 1,4,9-TMD
30 3— AL 4 R CsH,, 3-methyldiamantane 3-MD
31 3,4 HHILXL4 W CieHoy 3,4-dimethyldiamantane 3,4-DMD
32 3,4,9- = H 304 Ml CieHyy 3,4 ,9—-trimethyldiamantane 3,4,9-TMD
33 2B AR B4 Wil e CoH,S 2-thiaadamantane TA
34 5-H S -2-Hi AR 4 e CioH6S 5-methyl-2-thiaadamantane 5-MTA
35 1-F -2 - AR A A4 Il CioH6S 1-methyl-2-thiaadamantane 1-MTA
36 5,7- " H 32— C A a Wl CioH6S 5,7-dimethyl-2-thiaadamantane 5,7-DMTA
37 1,5-—H 32— S 4 Wil C, HjgS 1,5-dimethyl-2-thiaadamantane 1,5-DMTA
38 1,3- B -2 - B4 Wil e C, HjgS 1,3~dimethyl-2-thiaadamantane 1,3-DMTA
39 3,5, 7-=H IH-2-mfCp Wk C,HyS 3,5, 7—trimethyl-2-thiaadamantane 3,5,7-TMTA
40 1,5,7- =W R-2-Hi S 4Nk C,Hy0S 1,5,7-trimethyl-2~-thiaadamantane 1,5,7-TMTA
41 1,3,7-=H3-2-mC AR5 C,HyS 1,3,7-trimethyl-2-thiaadamantane 1,3,7-TMTA
42 1,3,5- = - 2-miAE 4 Nl C,HyS 1,3,5-trimethyl-2-thiaadamantane 1,3,5-TMTA
43 1,3,5,7- DU -2 884 Wk C;3H,,S 1,3,5,7-tetramethyl—2—thiaadamantane 1,3,5,7-TeMTA
44 ~48 DY HR 3 -2 - A 4 W Ao C;3H»S tetramethyl—2—thiaadamantanes TeMTAs
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Fig.2  Concentration of diamondoid compounds in condensate oil samples from central Tarim Basin
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Fig.3 Diamondoid parameters of condensate oil samples
from central Tarim Basin
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