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Abstract: Microthermometry and volumetric analysis have been widely used to reconstruct the composition and pressure-
temperature (P-T) trapping conditions of petroleum inclusions. However, a reliable prediction of P-T trapping conditions also
depends on accurate prediction of saturation pressure and volume of petroleum in addition to accurate measurements of homoge-
nization temperature (Th,) and the degree of bubble filling (F,). Based on the improved prediction accuracy of saturation
pressure and gas-liquid phase mole volume of petroleum fluids, the quantitative correlation among C;; mole fraction and Th
and F, has been established. The correlation is still subject to the effect of F, on the accuracy of petroleum inclusion thermody-
namics modeling, although the processes for petroleum inclusion thermodynamics modeling can be largely simplified by using
the correlation developed in this paper. So a new methane-constraining model for trapping pressure prediction of petroleum in-
clusion was developed according to large numbers of known petroleum compositions. The newly developed model has only one
variable which is the methane mole fraction of petroleum inclusion and does not depend on professional softwares such as
PVTsim, VTflinc, PIT , FIT-OIL and so on. Finally, the accuracy of newly developed model for trapping pressure prediction
was tested, and the bulk methane mole fraction is the key control of the trapping pressure reconstruction and future research
should be focused on the prediction of methane mole fraction of individual petroleum inclusion.
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nar, 1990; Parnell et al.,1996; Lisk et al.,2002;
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1999; Thiéry et al.,2002;Bourdet et al.,2010;Ping
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Fig.1 Schematic view for petroleum inclusion thermodynamic modeling (a) and typical P-T phase diagram of a petroleum (b)
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Fig.2 Linear regression of the mole content of C;; cut as a

function of calculated F, (20 °C) under different Th
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Table 1 Prediction comparison of the saturation pressure between this paper method and the correlation of Elsharkawy (2003)
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Fig.4 Regression curve of saturation pressure (P,) as a function of z, (%) (a)and regression curves of trapping pressure

(P ) under different T, as a function of x; (%) (b)

T HE TR I i A S PE (R 4b) . K 4b 35 25 #b 2 W Bl
H AT (5~50 CHOBWH R AR E T 5P &z
[ A OGP B e Bk 25 L T UL, 2 AT =5 C i, A A0 A
TR g JEE JR 25 T L i ofE R e 0 G el AR
L5000 RN R AR E B A R TR 7 DG B R T K
e TE A RO EE R AR R L 8 R A T
I AR — R BE (Th ;=60 °C .80 °C ,100 °C ,120 C
F 140 °C) FXF 7 4 AR BE (T, =65 C .85 C,
105 °C 125 “CH1 145 CY &AM ik E S WA T
T .=Thy+5 CHAEIRE T CP gy ) 5 H BEEE IR
T (e D H Th = Z B PRELE R
Prygss =ax,*> +bx, +c €D
XA a b fle BHAFROMUEREHAP o,
b Fil e [AIRER Th B PREL
a=Ca,Thy' +a,Thy’ +asTho' +a,Thay+
as) X 107", (10)
b=, Thy' +b,Thy' +bsThay’ +b,Thy+
by) X107, (11)
c=c1Thy' +c:Thy®+c;Tha® +ci Tha+cs »
(12)
XAO~UDH TR ar~as b1 ~bs L S, ~

s N
a,=—156X10",a,=5.72X107",a; =
—9.06 X107%,a,=7.09X10"",a;=19.70;
by =5.25X10%, b, =—1.91 X 10 °, b, =
2.55X10 ?,6,=1.43X10 *,b5;=17.00;
c;=—1.98 X 10 %, ¢, =6.60 X 10 7, c; =

—6.46X10 °,c,=—5.23X10 *,c;=5.05.

RER A S T A AL AR Th g X5 B Y 1
MESIPHOF T, = Thy +5 C XN A 3K E )
CP s DS W BEEE IR & & (o D Z S R U AEE
HUA AL AR Th o Moo BUEE T S A0 70 A 25 K 5 A
XERLRR b T ARER .

P’I‘hoil+5 7Ph
- 5
o Py A I A A IS — L X R AR R R T
Porigis N T =Th 45 CHXd R B3R E S, P Al
P s B8 Th oo I RELCA R G RTA K 9)).
ML ERL PALE T XA Poal DL F 2k
AR

P, =P, +k(T,—Thy) (14)
K Tho A MRS —IRE. P ONIRET,

k , (13



86 HoBR A} A —— i [ B A R 4R

5 39 &

TR b N B RR (A 13).
3 RO

3.1 ASEBAR

A1 i A A By g S A A o R L iR R
e R IBCAT 6 2 A T A 20 43 i DA AR 4 L2 4y
(1) P-T AH RS H A 3R 1 AR5 7€ 1Y a-p 1A
204> (Thiéry et al.,2002)) 8L 7 AR 8 2H 73 (Ap-
lin ez al.,1999) N HGHE A 1F T L A 1Bl ] 4 4 53, Al
FHAH R f) 4R 25 7 B2 (EoS) 3#E A7 AH - 71530 M i 3%
W5 SEW Th oo FF ARAE A 09 A0 0 AR 4 55 48 T
YT a-p A B, Th,y MER (20 CH)F F. XM
MBI R VLB EME— 1 o-p 4153 (Thiéry et
al.,2002) 8% Th, Fl F 33X PIA~ iy A 19400 2 8050
WHRAAE 3 A SEH B A F A M ER op 415
B (M — B0 B (o) MY o8 H) 2K 4R BURF 5K
A1 f 2 A Ay B 29 TR S Bt A I S R AP
J% (Tseng and Pottorf,2002) i 1 41 4} 1% & & 1Y
H ¢ & & (Teinturier et al, 2002 ; Guilhaumou and
Dumas,2005) . A jl1ZE 8 (Bourdet ez al.,2008) UL J&
F Bl B 75 4k 2% (Ferket et al.,2011) %5 2% &3 L)
A YIRS A R S A A R A i R 2 A R R
ORI T F R R T 0 G S 4 (Ping et al.,
2011) o A 3C F BV F e B 7K 5 5 % 47l 3R s ) EE A
R BE B2 (3R 2).

22 th I 1 RIS AS SCHE Y H e R OR 1 i Y

xR2 AHEREADNNERENEMHRENFTEZAE
Table 2 Strategies for trapping pressure prediction and the

prediction comparison
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Fig.5 Comparison of referable trapping pressure (P, )
with values calculated (P ) by the strategy 1-4 in
table 2
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Table 3 The prediction comparison for trapping pressure reconstruction using different strategies
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3 16.18 13.86 12.33 10.96 10.37 13.07
4 18.06 15.47 13.78 11.86 11.04 14.54
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Fig. 6 Relationship between C, mole content and C;.

mole content in crude oils
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