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Physical properties and genesis of oil in Shengtuo oilfield
in Jiyang depression
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Abstract: Crude oil in Shengtuo oilfield in Dongying depression can be classified into heavy oil and normal light oil
according to their physical properties. The former, accumulated in shallow reservoirs, are the result of secondary modi-
fication of low-maturity oil generated from the source rocks in the 4th member of Shahejie Formation; while the latter,
accumulated in deep lithological and structural-lithological reservoirs, have high maturity. They can also be divided
into three types according to their sulfur content. Oil with high sulfur content are distributed in shallow reservoirs and
generated from source rocks deposited in salt or saline lake in the 4th member of Shahejie Formation; oil with low sul-
fur content are distributed in the deep 3rd member of Shahejie Formation and are generated from source rocks deposit-
ed in freshwater-brackish lake in the 3rd member of Shahejie Formation; while oil with medium sulfur content have

mixed sources. Therefore, sulfur content can be used as an effective index for oil source correlation.

Key words: physical property of oil; biodegradation; genesis; heavy oil; Shengtuo oilfield

F R AR A S AR 1 B s AL S 3l ) 523 A
BRI ERRHER G AT T2 MABRWE K
BIOE S, IR R R I 2
A GBI RS AE R G AR, TR T ARk
P FR G O, TN S I S R A 2
AR AR, A BILAT Yok R U A S B A R B P B AL

SERFAE . ORGP R B B S A R W)
P HL, A A BB B ke A T A
FERE IR AR AR A 55 A0 B AT+ 2 3 U1 i ok
U RS DR T I el EE A g, A T
MR R SERMZERFAESE U7 1 A, PRI A
RGIAACHR K I ATRFALE

E4TH: ER B8RRI G (HEHES: 40272061) F1¢ + 7 B 5K H R BHE BT H (45 : 2001BA60SA09) .

HEERN: RCE, 5,288, L5, MU RS A HLERL 2

oA H #: 2004- 01- 06



10 A5 R R TR

025 %

1 DL

Ji 3 vt EE A7 5% BH 340 4 i 35 1 2R 78 T4 B b 35
B W SR A sl T B, AR SR PR R Tk, mE R R
WS Ry, VO ok R R, AR b REEERA,
BhERTHIAN 230 km” . [ 1966 “EEL 4 LAk, A4k K FI
TSI B B B DB RE e
HAMHAMEAE 7T ESWER, 2o LR N
Pl 5x 10812,

P b 2 2 i e il A EE L W 2, R 1) i
IR0, i T me L, P 2N A, TRV
AT DY BE( LA SRRV DU Br) , vhi g 4 — B (LA
FRIFRYS =B SN R E M, 2 G s,
B T e HLX R S = R I PTRAR R RSk
IR o M BURRAE, TR B R T 4 ok =
g3 BEABITE LLIB( fRR _ETHED) W72 LLES RO 2
(VT A B R H DL M 2 FIR 2 (70 = BOR
WIE) . BT RGN E K gk R S 3, 3 E
FRWEE AT IE EoK,  H B VR R A E

8K FARMEE T E R B R B RS
AL s, BRI T T B A v 2 o — S ML A (g
ZEn| i, YOI A Be( LA IR YD B =
bR A HAg 2, RERHEHNEISTHER.
VAR E (W =By DU B s A BRI T
WEBE, KT KER &R BE AR e
B B g s AL B BT
2 R PERAE

AP S5yl ) A B O (S L DR D R
REE) , PR X 3 23 R P AP 2 TR T 23 Ji vy (
THY) B35 BEFIRL B2 4K, 4 il AE 0.870 1~ 0.944 5
g/ am’ A1 8.35~ 873.2 mPass( % 1), X T 54
eI T 2 BB R T B AR 2 T 2 i v
(Fiii) BB E K AR, P IIMEAE 0. 86 g/ am® F 10
mPass, EE ML T FEEE (W =B MY
BY) . XFERE SR RS R T E V) (K
1), WZER MR EZ T AY AT EIH S
5 RE N R BE [RARRAIE

4000 4000
- R*=0.454 R*=0.533
3500F 3500}
| &
3000+ 3000
£ 1 £ i
B 2500F & 25001
2000+ A 2000+
3 i - 'S
1 500% 1500+
1 000 A 1 i L " 1 i = | 1 000 L 1 1 )
Q.80 0.84 0.88 0.92 0.96 i 10 100 1 000 10 000
WHE g em™) FEEE H(mPa-s)
1 R KSR R R
Fig. 1 Plots of density and viscosity vs depth
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Table 1  Average physical properties of crude oil in Shengtuo oilfield
A HMER RE/m MR W/ (geem™ ) RGBS (mPavs) S/ % BERE S/ C M8/ J5 Po/Ph %
T Esy 1632~ 2482 Esy 0.9093 274. 6 0. 881 21. 56 1.95 0.24 0.82
Es, Esy, Ed 1832~ 2645 Esy 0.9117 606. 2 1. 118 18. 44 .64 0.49 0.29
NEERL R E Eso, Es3 2231~ 2900 Esi 0.887 1 35.1 0. 160 39.12 2.8 0.08 0.81
Esgp,Es;",Esz 2400~ 3160 Esi + Esy 0.8753 22.4 0.410 32.30 3.26 0.56  0.19
. Es 3288~ 3496 Es 0.8529 8.8 0.480 29. 05 4.11 0.45 0.42
FHARE . -
Es3, Es3 3100~ 3352 Es3 0.865 1 10. 1 0. 130 28.71 5.82 1.01  0.08

* AT CaoBE ks sy, EsT, Esg: 4 BARRWHEA=B b of TR
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Fig.2  Relationship between density and viscoisity
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Fig.3  Plots of sulfur content vs biomarker
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Fig.4 Plots of sulfur content vs density and viscosity
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Fig. 6 Plots of solidification point vs density and viscosity
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hydrocarbon in crude oil
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