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Abstract: In order to clarify the geochemical characteristics and genesis of Bozhong 19-6 gas field in Bohai Bay basin, seven
condensate oil samples from buried hill condensate gas reservoir in the study area are selected to conduct the whole-oil GC-MS
test, and the light hydrocarbon composition characteristics are analyzed, and the geological application of light hydrocarbon
parameters in the area were discussed. The results show that the Mango light hydrocarbon parameters K, and K, of Bozhong19-6
condensate oil are relatively stable, indicating that the genetic types of crude oil in the study area have good consistency. The Cs—
Cs compound component n-alkane has significant advantages, and the average methylcyclohexane index is 39%. Heptane value,
isoheptane value and the ratio of n-heptane/methylcyclohexane (F) corresponds to high maturity. According to light hydrocarbon
temperature parameters, the hydrocarbon generation temperature is 125.8—128.1 °C, lower than the actual value maybe due to the
phase change of condensate during sampling. The ratio of 2MP/3MP and 2MH/3MH in condensate oil is relatively high, while
the K, value is low. The molar concentration of n-paraffins in condensate oil is distributed in three stages, and the content of

toluene/n-heptane and crude oil wax increases with depth. Furthermore, combined with the saturated hydrocarbon parameters and
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adamantane parameters, it is revealed that the oil and gas in Bozhong 19-6 buried hill were formed in the high mature stage (Ro=

1.05% —1.30%) of lacustrine sapropel type II;, which is adjusted by fractionation.

Key words: light hydrocarbons; crude oil; organic matter input; maturity; alteration; Bozhong sag; hydrocarbon.
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Fig.1 Schematic diagrams showing the locations of the Bozhong 19-6 buried hill structural belt and the generalized strati-

graphic column
R (FEARLMEZ T, 2018).
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Fig.2 Gas chromatograms of whole crude oils and light hydrocarbons in the condensates from the Bozhong 19-6 area
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Fig.3 Correlation diagram of crude oil K;,— K, in Bozhong
19-6 structural belt
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Table 1 Relative contents of light hydrocarbon compounds in condensate oil C;— C; of Bozhong 19-6 structural belt
Co (%) Co 2 (%0) CoZ#H (%) AL A8 O RP(2%)
Fines AL R (m)

nCsg iCg CyCy nC;  MCH XDMCP aCq iCy Cg#fh 3-RP 5-RP 6-RP
BZ19-6-A Ar - 45.05 18.12 36.83 46.33 39.00 14.67 40.31 22.39 37.3 22.88 13.66 63.46
BZ19-6-B Ar 3998.65 46.19 18.39  35.43 47.23 38.65 14.12  40.87 22.47 36.66 23.05 13.13 63.83
BZ19-6-C Ar 4499.80 45.34  18.34 36.32 47.48 38.79 13.73  41.52 22.19 36.29 22.84 12.58 64.57
BZ19-6-D Ar 3 566.00 45.23 18.69  36.08 45.28 39.46 15.26  38.47 22.34 39.19 22.89 14.88 62.24
BZ19-6-E Ar 4 817.00 43.54  19.27 37.19 445  40.76 14.74  40.81 22.14 37.06 2247 13.20 64.33
BZ19-6-F Ar 5079.00 44.85  18.68 36.47 43.76 41.68 14.56  40.68 21.74 37.58 22.07 13.17 64.76
BZ19-6-E Ar 5500.00 44.78  17.90 37.32 44.74 40.76 14.50  40.69 22.24 37.06 22.11 13.04 64.85

1 :nCy. IEC it 5iCs. 57T HE: CyCy. B C Kt 5 nCy. 1E BEbE s MCH. BB 8¢ ; SDMCP. Z 1 BE R B s nCy. 1E 2 H 5 iCy. 5 M 6 5 Co FF

PO HE s 3-RP. A BEAE ; 5-RP. FR IR 5 6-RP. IR bt
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Fig.4 Composition and origin of crude oil light hydrocarbons in Bozhong 19-6 buried hill
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H Jot K 56 2 400 LA I B D0 R B B R RE i 2SR AF 5 IXC
Kty FLE I Pr/nCy; 5 Ph/nC o fH 43 5 4 0.18~0.34
M 0.19~0.25(F 2) , 7 Pr/nC ;5 Ph/nC s i HAH AR
K L s R RN A A CI ) A HLST RRAE (&
5a). i i Pr/Ph.Pr/nC,, Ml Ph/nC i # %F 5 & (%
2,18 5b) , & 7= BF T XKty S D vl o g A AL BT 3
SR B . 254 DL B RF Y & PR b e S i 0a

FPRGE SEHIT , YU B v 19-6 JEUH ok { IR K3
B UC R B IR A A HL , LA Y IT, 20 RE 5 53 ek o 1
o T BESEIN T 19-6 S0 DL v = B S STk
S F (B K25, 2020) , B AR 48 ) o 1M1 B s T
AW A A WS Y = Bt AR B TR K BR
B UE N FRRE 5 I R R W Y R AE — B
BIRESHE R TV = BO A RARE

F2 HH19-6F LRMAIEINESH
Table 2 Partially saturated hydrocarbon parameters of Bozhong 19-6 buried hill crude oil

It JE L R (m) Pr/nCy; Ph/nCys  Pr/Ph(%)  Pr/nCy (%) Ph/nC(%) MAT MDI
BZ19-6-A Ar — 0.30 0.25 70.43 16.15 13.42 0.62 0.37
BZ19-6-B Ar 3998.65 0.27 0.22 72.64 15.13 12.24 0.62 0.35
BZ19-6-C Ar 4 499.80 0.28 0.23 71.39 15.72 12.89 0.61 0.35
BZ19-6-D Ar 3566.00 0.34 0.25 71.19 16.53 12.28 0.61 0.34
BZ19-6-E Ar 4 817.00 0.29 0.23 72.05 15.72 12.23 0.60 0.38
BZ19-6-F Ar 5079.00 0.31 0.24 71.21 16.24 12.55 0.61 0.38
BZ19-6-E Ar 5 500.00 0.31 0.24 71.42 16.03 12.55 0.61 0.37

1 MAI(Y%)=1/(1+42)- P B 4 Wl ot s MDI( %6 )=4- 1 B XU 4 Wt / (3 4+ 1)~ P X4 W ¢
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B E B 5 5 B b A i R B, e T
Ji s 4, A 6 TR DY S AR R A O A R R A
2010) , 5 |3 5& il s 784 7y B 0T ) oE — 3K B (E
TR B {1 40 2 5 T 70 A v A DT X 7 Y A
JE 4 F Ro.,1.1%~1. 3/(@63) Hh 19-6 BE BT il
B FAE N 1.05~1.22(F£ 3) , 8% FEAN T 0.8~1.5,
B I BE B R 5T % 1.05%~1.20% . #E AT il
Mango % ¥t 2, 4-DMP/2, 3-DMP Lt {5 & 0.39~
0.45,°F 318 0.42 iR P61 L8 5 18 B 0 pR e Rt

A HE IR RE AN 32 i 2= e ) BARAGUR B THF 125.8~128.1°CZ ], # ki 20 &
R3 BH19-6MEHRMBEAEARXEERAEXSH
Table 3 The related parameters of crude oil maturation and secondary action in Bozhong 19-6 structural belt
Pi A R EE (m) I H(%) Ctemp(°‘C)  2MP/3MP  2MH/3MH F Tol/nC,
BZ19-6-A Ar — 1.77 33.51 126.85 1.69 0.93 1.19 0.85
BZ19-6-B Ar 3998.65 1.86 34.12 126.97 1.70 0.93 1.22 0.85
BZ19-6-C Ar 4 499.80 1.92 34.43 128.12 1.69 0.94 1.22 0.88
BZ19-6-D Ar 3566.00 1.6 32.95 126.18 1.71 0.92 1.15 0.75
BZ19-6-E Ar 4 817.00 1.78 31.95 125.79 1.67 0.9 1.09 0.94
BZ19-6-F Ar 5079.00 1.77 31.53 126.71 1.64 0.92 1.05 0.93
BZ19-6-E Ar 5500.00 1.81 32.29 127.08 1.64 0.93 1.10 0.95

W TN BB s H oA S BEBEA s F oA IE B bt/ F 3 B8 0 5 Tol/nCo ol 4%/ 1E B .
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Fig.6  Correlation diagram of heptane and isoheptane in Bozhong 19-6 structural belt (a) and correlation diagram of MAT and

MDI (b)

Rc £ 0.87%~0.90% Z [8] . AH % B e {5 5 B ot
HE B R A 3% 07 AR A B D G, TT RE IR
2,4-DMP # 2,3-DMP i s A%, 5 5 28 & . &E B il
FE &R FERE,2,4-DMP/2, 3-DMP A8 /N 5 50+
SRR 3 A AV, T E PR | S R (R {52 B 5 AN
KO 24, 2012). 0 T 50 UF 52 & 76 %8 07 il Bl 24
JIE T RO e LA e R R R A Y 4
W5 115 7 8 B DA . PR R B 4 M e (MLALT) AT 3
X4 W ot 4 K (MIDT) J2 4 W B 5 FH 24 B 2 880, oF
8 X 5L MAT AT MDI 48 0 ~F- 2448 43 51 2 0.61 Al
0.36( % 2), Chen et al.(1996) #F 5% & 3 MAI-MDI
A Ro HLA M E & MR X A4S 6 R K15 15
SR 5T X 3 AL Ro M 1.1 % ~1.3% (K 6b), 5
LSRR AT AR — B LA RS X EEHT I A
A BT A AR B, A T L1 0~
1.3% , B S AT 5E K P A R4 FHACR
34 EEEBRELE

AR R A oy 25 S R T 22 bR IR

0
' -1
i
® I <
Z .%Oﬂocouo"}:___
& 2F 0.‘.
Xg Y
B3 S,
2 ‘.\
(o °
-4 BZ19-6-E 5500 m °
1 1
10 20 30 40
1E 4 Jo J2 Tk B
& 7

Je A AL T8 A0 R B 5 e LA Ak 34 5 v AR AR 2 A
KRR BB, X AE VR ORGSR 42 e 4l
Gy R MR A E S HitiE HRR
AL I A U ik AR AT

A= Wy Wk A A R Tl A )2 b e R DL A b R Ak
Snd B2 — W R AR S Y 2 A B s R
Xt PR A LT AR W R ik 8 0 eh e R DA B ot Sk Ak
R R B He A A7 St W] D g (Meng et al., 2018) 24
Yy % A DI 3 o 2 IO KL 3G K (B 55, 2016)
2— W 3 e e /3 W L 1% g (2MP/3MP) il 2- T 2
i /3-H B 2 kg (2MH/3MH ) He A8 FEAR 89 FRAF AR 3
JEC I T A AR T R AE B b 19-6 BEAT I H AT IE
¥ ot H A B, 32 A ) W il 52 i /N LA L VR 2 i b
19-4 24 Yy B e J5 i, U 2 R R HE AR Ko (/N ol
0.19; 2MP/3MP {f 5 2MH/3MH {8 % & , 2> 9 K
1.64~1.71 f10.92~0.94( £ 3) , 5% 2 5l % 12 45
fiF 25 5 B 0 . [ 4 9 A R R AE A W A, B9 48 s F
G DX BE BT T A 32 A 0 A e A i s

-1+

;51—00‘0“0“.'.‘;.:\_\__
-2r ‘c.‘

T I JHE IR ik E R

IEH b
1
[ 2

4} BZ19-6-D3 56I6m °

10 20 30 40
T e e I e %

0 19-6 BEAT I AL b A FE IR VR 8 2 X B0 A i 2k

Fig.7 Distribution curves of n-alkanes mole concentrations of the condensate oils in Bozhong 19-6
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Kissin (1987) #& H , & # vk A= VE I A9 J5 il 15 44
YRR A 52 W) T A8 6 Je B O ik B U A A N A K L )
Hh 19-6 3E AT T 1 1) e Ja B R ik B 5t = B = A A (A
7), B R A S AUE o R R IR VR R ARG R AR (B
JEHESE, 2010). BT 05 &4 AIAE H 1 R T
Y, 5w T4 A b, Thompson(1987) 5] A %%
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