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Fig. 1

Location of the study area and column of Bozhong 19-6 condensate gas field
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S S 48 R (Leythaeuser et al. ,1979), 7F Csfk
G 19-6 S H BEHT I IE & B (nCo) A XS
HAE 57% ~59% Z a3 & ki (CH) A X % & 76
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Table 1 Light hydrocarbon parameters of condensate oil in Bozhong 19-6 condensate gas field

§ ; 0 - 7N < O o 7S RO e

T Koo | Koo IERERE | 52 Peki Hﬁgﬁa NN a&;ﬁ%) U‘clk;np(%yg %fﬁfﬁ %if% Uif%%(% %if}?
BZ19-6-a | 1.09 0.17 35. 00 2.94 38.58 30. 70 39.52 10. 33 50. 15 57.40 21. 41 21.18
BZ19-6-b| 1.10 | 0.17 | 32.40 | 3.10 | 38.07 33. 04 38.92 9.83 51.25 57. 40 20.71 | 21.90
BZ196-c| 1.10 | 0.17 | 31.40 | 3.08 | 38.10 33.03 38.96 10. 09 50. 95 58. 20 20.70 | 21.10
BZ19-6-d| 1.10 | 0.18 | 33.60 | 3.18 | 38.15 37.10 38.93 9. 66 51. 42 57. 81 20.52 | 21.67
BZ19-6-e | 1.10 0.17 32.10 2.72 39. 24 27.61 40. 25 10. 67 49. 09 56.22 22.31 21.48
BZ19-6-f | 1.10 | 0.17 |35.25 | 2.99 | 37.97 30. 84 38. 88 10. 62 50. 50 57.50 21.21 | 21.29
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Table 2 Geochemical parameters of condensate oil in Bozhong 19-6 condensate gas field
|2 nCo1-/[(Co1 +Ca2) | Pr/ | Pr/ | Ph/ Con TT/Cro +Coo |Cor Tet/|Can DH/| G/ | Car/Con |2 B e/
He . N . X . | CPT|OEP| ~ S (VY P S| BT/ e T1 | F2
ik [2nCont [(Cos+Coy) | Ph {nCi7|nCisg CsoH | CosTT | CosTT | CooTs |Cao H|FH I S St Con 155 2 T4 5 b
27 H Mt

BZ19-6-a|nCy | 3.76 3. 60 1. 46]0. 23]0. 18|1. 18|1. 06| 0. 19 1. 14 0. 60 0.81 [0.14 1. 66 0.53 4.53 0. 80[0. 45
BZ19-6-b|nCy | 4.08 3.47 1. 43]0. 23]0. 18|1. 16(1. 06| 0. 26 1. 10 0.58 0.85 [0.20] 1.46 0. 43 4.34 0. 77]0. 45
BZ19-6-¢|nCy | 3.81 3.22 1.43]0.22(0.17|1. 16{1. 06| 0. 26 1. 20 0. 56 0.87 10.18| 1.65 1. 04 4.35 0.76/0.43
BZ19-6-d|nCiy| 3.47 3.31 1.39]0. 22(0. 17|1. 15|1. 06| 0. 24 1. 00 0. 44 0.81 [0.20 1. 59 0.16 4.43 0. 78|0.45
BZ19-6-¢|nCy | 4. 33 3.24 1. 63]0. 27]0. 19]1. 18|1. 06| 0. 16 1.12 0.53 0.65 [0.12] 1.26 0. 39 2.73 0. 72/0.39
BZ19-6-f [nCy | 4.07 3.28 1. 66]0. 28|0. 16(0. 97{0. 91| 0. 18 1. 30 0.42 0.95 [0.20| 1.67 0. 66 5.46 0. 85/0. 47

TE: TT— = 3Rl bt s H—78 b s DH— B HEAE 6 s Ter— MU BRI Lt s G— 0 T Wt b5 5 Coo Ts— Coo T2 H6

nC, (%) nC; (%)
T I
O Condensate oil
MCP (%) 20 40 60 80 CH (%) =DMCP(%)20 0 60 80 MCH (%)
KA R 1
K2 b 19-6 BERT A BT Cs () Al G (b R4 I = £ [

Fig. 2 Ternary plot of Cs(a) and C; (b) of light hydrocarbons of condensate oil from Bozhong 19-6 condensate gas field

&Y b, @b 19-6 S H BE Tl OEE BR O S
(MCH) & & ik 3] 40% £ f . — W 3 35 1 b
(2 DMCP) A X} & 5 78 10 20 22 47+ 1IE BEBE (nC;) AH
XERAE 490 ~52% 2 (kK D .78 C iR = ME
o (& 2b) A oA AR B2 S AR X AR T
&8 B Y JE R JEUI (Ji Hong et al. .2017).,
2.3 JFiRAERSFE

Fh b 19-6 A0 HH EE BT I 4 V68 3 R A AR AL DL
BARR F (8 3a) , EWEGRAE nCy ~nC Z [0, (1% 2
B> nCy-/ 2 nCoy {HAE 3. 47~4.33 ZJA], (nCy, +
1nCss)/ (nCos +nCoy ) FE 3. 22~3.60 Z 8] (F£ 2),4
A 5y i A #e. Pr/nCi; Ph/nCig 43 9l 7€ 0. 22 ~
0.28.0.16~0.19 Za],Pr/Ph f£ 1. 39~1. 63 Z [
(2 2) AR KA B AL IR J5RE B 45 Bk (ten Haven
et al. . 1987) , BEAT I BE BTIE UK A h 55 38 Jit— 55 4
FEFR 855 T 1 3R K 1 AR R A A X (] 4a) . CPIL
OEP Z %01l 4> W 7E 1.15~1.18,1. 05~1. 06 Z [
(R 2), A UL A BT IR, S et 8 B il 4 28 i A
JEH

i 19-6 SHEEMT M TIC & A 5 4 il 4 A
o, Ay B Y I 25 40 A (L 3b) . i e & 371 R (& 30)
PL Cyo #2656 (Co HD O 0 Fh32 8 R AR IR BEAIG, 3R
LR Cys H>Cyy H>Cys HoAM B i ke (G /Cy 7 JE 1E
0. 1~0.2 Z i), Cy & HE A4 bt (C;, DH) £ B8 & .
CyDH/Cy Ts 7F 0. 65~0. 95 Z [ (F 2. K 4b), 5
TR 2 B2 7 000 5 e e | TR ot A A R e R
HE7E ot 1) 7 AE s W ik B IO A 0 AR PR B 2 O iR
KVE E R A ARER B L 5538 TR Y K AR 21 8% (Philp et
al. ,1991;L1 Wei et al. ,2017) . = &g 46 J5 i
A T2 Cro + Cog Z I BE (Cpy +Co TT) FE 2R
U5 F Bl AR A Cos = 3Rl Bt (Coy TT) F2 R PR K A=
AW, b 19-6 SHEENTI(Chy +Coy TT)/Cos TT
w10, MRt A= e A5 AR Y ) T SRR (3R 2.
Bl do) siilife &0 Cy TUER T B8 (Coy Tet) FRAE 7 45
R TR b 19-6 S BEMT I Coy Tet/Cy TT
TE 0.42~0.60 Z[A] (F 2),1E C, Tet/Cys TT ZHL
FHOCIE b (B 4d) AR Sz e T i A= v 5 4 1) o 22
DTRRAE . B & 8 o A B rh (BT 3dD) L 22 e
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Fig. 3 Whole oil chromatogram and gas chromatography-mass of condensate oil in Bozhong 19-6 condensate gas field
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(a)—Full oil chromatogram;(b)—TIC chromatogram of the saturate fraction; (¢)—distribution of terpanes in crude oils (m/z 191);

(d)—distribution of steranes in crude oils (m/z 217)

7.2k T e T L EARE bE R /L
Cor EAHRH Bt/ Cor B BEAE 0.5 A2/ (3R 2), — 5
AT 2% Y O T it B B i o o — T AL 3R B o A R A
TP 2L, Coy /Cog N BEAE 1.5 A4 555 IR
Wy B o A v i I e SRR ) AR S K A AR AR AR
Fw  HA R AR 2R G R EE BURRAE

Jer it o 2 R B ) o T AN AR v A R B T
B . B 19-6 AU Rl S BN EENT I AR X AR
YiAr B A5 W w0 B s e S — LR I AR
PRl AW & B ACIR T RE A7 S0 EE S e .
i H 04§55 900 JI0BE 0 0 2 B, R AT TR o R A 8 b
Tl B [ N (L 5a) 8 W P A2 31 6 29, 7]/
P& . VIR 5 R E YR E G — WF
TEZH0 b6 E A BB P A AR B 3 ok, 2B A M
HER A A E 5 R A . R R
ZE Il (Redke et al. , 1982) (MNR) F1 HT 5 JE 45 %t
(Bao Jiangping et al. ,1992; Song Huanxin et al. ,
2012) (MPTD) & 15 19-6 /< H &E Hr i g 24
JETE 1. 4000 ~1. 60 Y0 Z ], ¥ J& F e sl . %
F IR S Y - Kvalheim (1987) 482 H I H 3L 3 &
¥ F1=(3-MP+2-MP)/(3-MP+2-MP+9-MP+1-
MP) #1 F2=2-MP/(3-MP+ 2-MP+ 9-MP+ 1-MP)

R FRAE B I d ST 1M R 1 B AR B O R .
Pt it B o 19-6 SCH BEHT I FL R F2 43 51 7
0.72~0.81,0.38~0.45 Z[A] (£ 2).7E F1.F2 %
Oy A E A SC B b B AE R, > 1. 300 =
LA X 38 (& 5b)

& NI BE 284k A W HL AT AR 58 1) A2 i R )
W7 e B S B B A DT R R R A R R,
Chen et al. (1996) L A5 K M ENILERL G 5
A LT R 2 A A7 AE RGP I A G IR 2 A
x W e LA B 46 AR MAT, MDD, 8 57 T A 1] 5 i 24
FEZ MG FR . B AN K235 F T 4 W e 1l 228 e
ZHL(MAT MDD X} AN [] 48 1 1) 5 )8 280 <47 19
WA, R B #F (Fu Ning et al., 2001; Wang
2019, B 19-6 A HEE ATl
MAI.MDI %3 5128 37% ~38% .41% ~43% , # 4z
Chen et al. (1996) £ 5 i) 4] I b5 o S5 vl B 320 B 51
BT R,=1.4%~1. 6% A (B 5¢) ., J& T ik
JE . Fu Ning et al. (2001) 38 325 % A [7] 5 24 B 1)
Fe R W GE 2R BB I 8 4 Wil 2 50 MDD 5 455 T
G R XTI MDI 585 i 41 ) 3 % R, B
A ARGT L PE AR OGP L A0 G RBGE B 0. 86, I A I
AR R T 5 -2 R AR T B . R

Yonggang et al.
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Fig. 4 The relationship of condensate oils geochemical parameters in Bozhong 19-6 condensate gas field

(a)—Pr/nCi7 5 Ph/nCis K RE; (b)—C30DH/Co Ts 5 G/C30DH K FR & 3 (0)—(Cig+Co TT)/Cos TT 5 Cos TT/Cso H KR K 5

(d

Caoy Tet/Cos TT 5 Cor /Cog BN &5 4 £ 52

(a)—Relationship between Pr/nCy; and Ph/nCyg ; (b) —relationship between C30DH/Cyy Ts and G/Cso DH;
(¢)—relationship between (Cyg+Cy TT)/Cy3 TT and Cy3 TT/Cs0 H; (d) —relationship between Csy Tet/Cos TT and Cz7/Cag sterane
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Genetic type of condensates oil and oil-gas relationship
in the Bozhong 19-6 gas field, Bohai Bay basin
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Abstract

The discovery of Bozhong 19-6 gas field, the largest integrated condensate gas field in eastern China in
2018, has opened up a new field of deep gas exploration in the Bohai Bay basin, showing great potential for
gas exploration in oil-type basins with multiple sets of source rocks with different maturity and various
chemical features. Condensate and natural gas co-exist in Bozhong 19-6 gas field located in the southwest
of Bozhong Sag. The formation mechanism of condensate gas has been seriously debated for long time;
however, no study has integrated it with genetic types of condensate oil. Taking the Bozhong 19-6
condensate gas as an example, this study employs geological and geochemical methods to determine the
formation mechanism of condensates oil and condensates gas in a complicated petroliferous area, and
reveals the causes of the co-occurrence of condensates gas and oil in this region. Based on detailed
geochemical analyses of 6 condensates oils, it is found that the condensates are dominated by low carbon
number n-alkanes and enriched in light naphthenics and aromatic hydrocarbons. Adamantanes are present
in abundance, with low abundance of high carbon biomarkers. It is concluded that condensate oils belong
to mixed high mature crude oil. Combined with the comparison results of condensate oils and natural gas in
this area, it is concluded that the condensate oils and natural gas belong to the same set of hydrocarbon
compounds generated by the same source rock at the same stage, and they are both the products of the

source rock.

Key words: Bozhong depression; natural gas; condensate oil; light hydrocarbon; oil-gas correlation



