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Fig. 1 The schematic diagram of model for hydrocarbon
generation from kerogen (after B. P. Tissot)
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K1i—The reactive rate of the type i bond—compond when generation by cracking;

K ;—the reactive rate of gas generation from liquid hydrocarbons
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Fig. 2 The schematic diagram of modified model

for hydrocarbon geneération from kerdgen
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—dXi/dt=(2K,j") » Xi
X=2Xi, Y=Y, U=X,—X
) #ALERSH B (EEFYRBSEN CH, R ESETY,
0. 5<Ro%<1. 3)
—dXi/dt=(Kyi+ 2 K,j") » Xi
dYi/dt=K,i + Xi
X=2Xi,Y=2Yi
dU/dt=(2ZK,5") * X , U=X,+Y,+U;—X—Y
3) BBRAESHBE(EE>YHN CH, . HELEFEY Ro%>1.3)
—dXi/dt= (X K,5") « Xi
—dYi/dt=(2K,j) * Yi
X=2Xi,Y=2Yi
dU/dt=(ZK,j") * X+ (ZK.5) + Y , U=X,+Y,+U,—X—Y
HAF:Kii=Ai » exp(—Ei/RT,) , K;j=A,j exp(—E,j/RT,)

ERFBAF, RRE i KBEG=1,2,3,4,5,6),) RRKSEWET (G=1,2,3,4,5,
6),t RRETE] (Ma) , Kii K58 KB EYREMRINEEMa™), K, HTHRBEBER | %
[SERMERMa™),K,j ABWBSBRER | RSHREFEEMa™) ,Ai. A, REFREF
Ma™),Eii E,j BaREWRE(FR/ELSF) R AKEHE T HEMBE.Y BRERKGE
BR/EREB U RESEGER/ZEVBR . Xo NIRRT B TEARYNE, Y, IVWBRESE
Yk, Uo AVMBKSRYE Ro% HFR RS, AT RSB E.

EERFBAR . WA HFBNEBEFAHERER.

dA/dt=—K +A dB/dt=K,+ B,
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A=A, exp(—f.OKldz) B=Bo+f.oKzBldt
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REHiHE, RV ERRRTH A FHRE FMIELAE, Tissot 244 T 3 KT BB MR,
TE AL RE 4 70 DA B A I 45 2R R - 3R 1,
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B RERSEAS A WA T RART . Bl CH, 895 BEE Koofl Ko, 4
COZ 9‘3&)&‘2:‘@%7‘3 K;= (16/44) Kzs'vE':Pﬂ"J 16,44 ﬁ%ﬂjg CH, *n COZ B‘Jﬁ}?ﬁ,ﬁlﬁsﬁﬂ
6 TSR R PLE B b R R B XRMT

CO, K;=(16/44)K; Kyr=(16/44)K ;¢
H,O K;=(16/18)Ky Ko =(16/18) Ky
N; Kp;=(16/28)Ky K3 =(16/28)K
SO, Kz=1(16/64)Ky Kyw=(16/64)K ;s
H,S Ky;=1(16/34)K3 Ky =(16/30)K,

T E Kool Koo B s — 3% FIAH N A Ey6f Eqe 7E 60kcal/mol—80kcal /mol®2 8] . A L ¥
EK K=K

3 MHEH

R PG M B & P REM B — MR E A M EET, ERESTEREERERE
BRMFAERBKERME, WEEM I NE [, R 760Km?, K6 REH 2R R A
MEEATER AGEA LR YVEA BEFA4E4AME, TE ERAERS S MG, GFEM
B EFERFERISY 902 M H A, B RBHIFRA 1X1 km?,

RN EMETRBRRAIE. L, 1 M 1R, R{I7E Tissot ¥exiay B £, RHE
RiAHEHAVRA IS S EFREMERBIONRE T TEOR IE 0B A R A i o B3R
FED

5£4mBHARE S BESMRRE SRS BRI LESHNEFRES
BAELEETHE T EENSSEHBEN=REE (XK 2.3).

EERRERSHERE AETSEMENERE  EREH.

D) BEMEEEAHENNBEATER NBEE LEMPEAH, EMNRITEEES
HE X EAERER 48.863%.28.749%.21.914% , BEFAM S 0.493%.

O NWEERAT . LR UEBAMBEHAEFHERHE, ERRERFHEBE LHE
#, BERIGE S HINERT FE, XHHERILESIM 46Ma BRI ER + , i [HEE
REEEEAIMEZER.

B3 A+ RFRERIZETENE HEPL, TR NEXEERY EEBR, HKE/D
HFER.

530S B AL B S e R R A S T B AR A PR AR A T R Y R A B R, BRI T R
Hip FEERRE T EENENERT Y. ERAEALERY, B HFSBERTRROE
g FRE T RAERE RS MR TR X, Tissot FARUHYEF —BHRRE.EB
BEAMNYTREES RN KH#TE XN LRER. B Sl ESKROERAIELK.
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Table 1 The distributions of active energy of kerogen and its
potential of hydrocarbon generation (applied to modelling)
E F B B % A
ok B | 1| | ||
Eli | (cal/moD) Xio Aji Xio Aii Xio Aii
El1 1.E4 0.016 4. 75E4 0.013 1. 27E5 0.015 5. 20E3
Ei2 3.E4 0. 043 3. 04E16 0. 020 7.47E16 0.034 4.20E16
E13 5.E4 0. 091 2. 28E26 0.144. 1. 48E27 0. 046 4.33E25
El4 6.E4 0.102 3. 98E30 0. 087 5. 52E29 0. 057 1. 97E32
E15 7.E4 0. 233 4.47E31 0. 067 2. C4E35 0.031 1. 20E33
E16 8.E4 0.115 1. 10E34 0. 069 3. 80E35 0.017 7. 56E31
Xo= 2, Xio 0.6 0.4 0.2
Yo 0. 057 0.035 0.018
%2 K3 HEMBEIRES RIIK 522)
Table 2 The ratio of hydrocarbon generation
during different period in well LC3(simulating point 522)
FALE B .
Tsif T Jsif LB Jash Jof
LR 0. 0000E00
Lt ¥ 0.1265E—3 0. 0000E00
bg2c! 0.7349E—3 0.2313E—3 0. 2855E—4
BHM 0. 4140E—2 0. 1483E—2 0.8347E—3 0. 0000E00
mILESH 0.1736E—1 0. 8580E—2 0. 6504E—2 0. 6287E—3
HEZELES 0.2461E—1 0. 1409E—1 0.1073E—1 0. 8410E—3
¥®3 81HEMRTEESE MHIA 27
Table 3 The ratio of hydrocarbon generation
during different period in well B1(simulating point 273)
TALB B M R
Jsif TR Jaif LB Jssh I f
R -2 ] 0.5352E—4
Juth B 0. 4942E—3 0. 0000E00
g2 0] 0.2238E—2 0. 2850E—3 0. 2468E—4
BHEH 0.1898E—1 0. 2024E—2 0.9410E—3 0. 0000E00
sz e 0.4997E—1 0.1035E—1 0.7011E—2 0. 7807E—3
HELES 0.5763E—1 0.1637E—1 0.1128E—1 0.1029E—2
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THE MODEL OF CHEMICAL KINETICS FOR
HYDROCARBON GENERATION IN METHOLOGY OF

BASIN SIMULATION AND ITS APPLICATIONS

Zhao Yongjun,Zha Ming and Li Hanling
(Department of Exploration,University of Petroleum,Dongying :Shandong)

Abstract
In light of chemica! kinetic principles the process of thermal degradation of kerogen is divided
into three phases, i. e. , generation of biochemical gas, thermal catalytic oil/gas and thermal,
crack gas and the products of various generation phases are taken into account. “on that basis a
model of chemical kinetics for hydrocarbons generation is proposed and applied to the study on

hydrocarbon generation in basin simulation of the Luxi hollow of the Kailu basin.

Key words: basin simulation ,model of hydrocarbon generation ,thermal degradation of kero-

gen, hydrocarbon yield , activation energy
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