%134 4B 11
20084 1 H

. e

WK MR 9

XE %S ; 1672-9854(2008)-01-0009-04
e I 5 HE AL g 2 8 sh ) A E S

VAR B Y G FTAT = W9 B IR IR B A )

WaE RAA T2 3 R BEN

(PEIRE (R T2 b))

W OE RBEEERAFESZENAT AW A EHRIEE TN 5 RS, VR
BRFE W E TR, ERAR T MR AN WA E IR TE=Z AP AHLAE
W BORIR 5 AR DA AR ER BB OV AL 4 R T T A 1 I 18 B
FiBREE AR £ 23 1 % Ko, RIMT e RN sh h ¥ 54, AT RREEEEN
pH 1S Enfl, Z&RFW, 7 ot e i B BE oy R 22 8 B O BB (1B L £ 8B R
RLAE A 40 3E g 1 BR B B K AR L FE AR B O — ORI T AR R RO AR B R R
A X TR — KA IR A ST A i A AL R IR A AU AR R AR K R T
HTFRRWERE, 7 AR EEEE EEWER,

KEEIF BB AR A IR RN AR AR R Y T
RESES . TE1252  XHFRIRAS A

# 2 F 1080 ARl AR (SRAR) AL R S . RN (e KA L R 1

SETTTHEINESE , SR L, 266555 LLARTT & P A1 A (R 2R ) 7 B A X A2 T2 e

UEAEAR , ARSI E WIS B 1 5 A
IR T i R A PR SR X
RS QR ML BT TSR, NI 1 B i i 1 i
(RS 1 A SR B T — 2 A AR e R I
EEBAET YRR, NI YA ML AR ke
FER RIS AT, JEHO T A (R
FE S FNELEE AT REC A& ERAEHRI R, i )5k
B A AR AT S AR S AR Mo
AR, B el S "% %¢Brooks “* & BLRY, Bl
Je E MR S AT T —LEAR S AL A ke
PSRBT i TR A Y EAT A AR E
FRFIR I AL 454, AR AT BB e il <A
BRI TTRR,  DRIH X TG A A A S AR BLBE 5
WAL . TATESFE PR L P A AT
TR NATEAPLBRRIE SN, K+
THENIRIEMEALH] (Lewisi?) EAFMRY, MHh, —
B B RS BRI ER A W L ST W) RS T (2

Wk H 17, 2007-11-16

TR E) R T

REMBAE = RET T L EAMBAHS BE
R OHR R R TS =R A E TERNT
L DY B 1A = By ke 28, HoAT SR (0
AU, E RO S P AT SR e 2 AR B Bt
AIEPLRIAIBIE IS, A SGE S 3 AR s *vb
W = BRI AR W R R ) LR ke sl g 2
PEAT TS, Sl s 12 SR, 234 1R
W Pt ke ad A PR R WD A HEAC PRI, o sl Y
HEALIS B Bt T R4

1 Emett S H R MAR

FEADURE ok S X B 73 VM 4 = 1
Bt (Es,") AL ey EWE: (Es,t) JRUIERA LA
KR FERFF 112 WEH =B (Es,") k&
TR FE S A XS AT W 28 850 B FORS 1474
TS IRA T RIMZE2, BANEK (TOC) MIETR

AR S — i A E A HLHER T2 25 R 251807 (2007.10.20—28) 723 B HFE L

IMARINE ORICIN PETROLEWLW/WN CSEOLOO Y

PDF SC{4-4§iH] "pdfFactory Pro™ i RAGIE www. fineprint.cn



http://www.fineprint.cn

10

AV IR T ARSI T RS,
HIZRIMIZR 2T LA | EsyM e iia 20 Pk

TR ACHE B 20084F 45 13 % 45 1 1

o MESs, " K Es, e I 1) S 208 8 i oy T il
A, Kb AasE ) ERG R Yy OoR o & B

DR T RA T R E87%, RHEA Rt A MR A3 TN, A SRR A B R > IR
B A MIRER Y, Mito i ZERE SR M, FEREZREL, RRA L
F®1 AEHA=, NERBEEHEGNTWARSTER
EHT YA (%)
J2 AL o b L N e
(m) £ ) () HHBA FHA A B RN SRR LRI
Ess" 2875.1 30 0 0 0 8 5 0 0 57
Ess" 3159.0 19 41 0 10 8 1 3 0 18
Es,~ 3270.0 17 11 22 6 3 0 3 2 36
Fz2 AHA=, NERBEEHESNMITYOWMER
T KT AR (%)
2 i
(m) =10y e iiva MEHRIE (RIZH)
Ess" 2875.1 7 4 19 70(50)
Es;" 3159.0 2 1 66 31(25)
Es,* 3270.0 1 0 66 33(20)
Fx3 AHA=S MERREEMIERIEIRRAES TSR
= I R, TOC WrSE
JZ i o
(m) (%) T C) Sy(mg/g) Smg/g)
Ess! 2875.1 0.35 1.86 439 0.16 7.00
Ess" 3159.0 0.42 3.08 441 5.53 16.70
Es,! 3270.0 0.44 3.34 443 3.82 18.83

3B PT AT, =R VR i A B
AR, HFEFHEARmM, BRARS R (R,) &
Wik R, RO BN, A MK (TOC) F1
AR (Tw) WK, FE, AfEE
(S,) STOCHEI L B A MG, HA MR A

F

2

X I
BIE TR A FE o 2 160 H i (0.097 mm)
MR, = beihigT72 h, BRAAPLE, Mt
T#H.

BEADL S50 R B S K IR &R % i L 1:15
A3 BRI /o 2 P T AR AR TR B A B B 7 Tk
R g, FDEMIEE (R 41 WIEC
Se AT IR AV ) TR /b g4 5] 78
ST b, M AR O AR
AT miiE Y pHE AR BE KW, B = T

ZHIHRINIAIEAT R, BSEERSE , P Ak
ER, KBS @400, RASH
PRI T E R

3 RS
31 BRI KRy S

MK PR SES A5 T —RIIAE R
REIREE (T) N NS ER S K A 23 A0 AR e R Bt s} i) A
A BEE , IR I R 9 S R R (k)
FNFEC (n), WE1EAE (E.) . F8HIHF (A) %3
T2, AR L RARIERS,

HRAZE RN AL (n) ATLAE
TET WAL T T/ e HH R A 7K ik B B 34 AT 3 fBLaA
SRR, AR I O 35 AT A A R e
SN, 3K E IR A 5 R AR TR A B\ e PR Y g 1)
IR S FEA bR — G R, A S e I A |

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

XI5, JRIA AR AR ) 12T 5T

R BRI AT HK SOV R R (k)
R T ARSI AL, BRRRle R e e
AR I I 18 S,

F4 WAEAZHRITER (Es") :J?Ef’iﬂ@ﬂkﬁ#&iiéﬂ’{l
RERE (n) REREEREH (k) MELH

) n k(h 1)
KRN, ARSI KRN ARESON
383.15 1.13 0.08 187x10?  1.35x107
393.15 0.83 0.08 3.16x10?  2.26x10°
403.15 1.03 0.17 470x10?  3.41x10°
413.15 1.22 0.11 587x10?  4.71x10°
42315 1.23 0.12 6.79x10?  5.55x10°

R5 OAFHA=ZTIER (Es,") :J?Ef%ﬂ@ﬂkﬁ#&iiéﬂ’{l
REEH (n) RREEEEH (k) WELH

) n k(h 1)
KRN AERRIN. KRN ARESON
383.15 1.12 557x10°  1.33x102?  1.82x10*
393.15 1.23 6.42x10°  1.74x10?  2.45x10*
403.15 0.99 459x10°  456x102  3.04x10*
413.15 1.09 7.30x10°  5.16x102?  4.45x10*
42315 1.03 8.75x10°  6.66x10%  6.05x10™

6 WAHAN ETE (Est) :J?Ef%'fk@ﬂkﬁ#&iiéﬂ’{l
RERH (n) REREEREH (k) MELH

) n k(h 1)
KRN ARSI KRN ARESON
383.15 0.98 3.24x10?  1.76x102  4.26x10™
393.15 1.19 4.18x10?  3.07x10?  7.32x10*
403.15 1.24 457x10?  4.19x10?  10.20x10*
413.15 1.29 6.86x10?  6.12x10?  14.80x10*
423.15 1.35 7.35x10%  6.66x10%  20.50x10”

®7 WAMEAZ @Exkéﬁa%ﬂ@ﬂkﬁ#)if‘&ik‘)ﬁﬁﬂ’{l
ELEE (E.) RIBATETF (A) WEH

L E.(kJ/mol) A(h )

S KRG AR KRR Ko
Ess * 43.48 48.24 1.78x10* 5576.96
Ess b 58.46 40.36 124.00x10* 56.21
Es, & 47.90 5457 4.53x10* 8021.41

KEERAN  oge7 7780

8.35x10* 0.59
CHIESH)

[, WRTHIBI B nT A, SR S
R AR TR I VR I TR AL RE (E.) &K
PRI, EssMReiBUa AL T N W R ) 2K i S 1 K

AR IR T 5 20 = P B e 11

A= I R B TS AL BE AR A AN [ BE I RRAIS, UiBHA 4
EE] T AR B M E R . AR IR SRR A A
T 7K i 27 1) 15 A BB (E R/ NI R Ess " >Es, " >Ess ™,
DR =R A AR 0 R, Esy" iR
TR LTI SRR, EsRIRAIRY, Es TR
KAy ERAR (L), Mk YA R
WG B RE FRR IR A A 2540 |, FEAR 21 00 ™ HA i
ADUB R R Ao Btk REFEZ RN
REJT, M LY R M B A ARFIFes 14 B LR
Ly, BREEFR L SORT LUK SN B EA T, TR
TARRRN, Ess"EIEA AL T IR NRR BE AR 4 R
FIIGTLRERAR, kit , X Em THT YA
WL RBRIRER S W (WL, WiBRAER SR H%t
I J TR i 1 A e B o EL A 5 v A AR TG 1 e
SRR A TR AR AR TR A A B A A8 I I 1) TG b RE A MG
EAFE—EMNES, E=MRAHIERT, &
JA& IO P 15 A AR A1 118 7R 0 b /K At 2 I T b B
RARREEZR, B2 i T ER /K5 AR RN 225
T PFCIE ) R R HLE AN TR B4 A R = A
TARRIFEEEMVER, MIfsem 1 R 45

3.2 WR)ABHpHI SERME

J TR AR R A E s FRAT]
YTHUAEs,™ . Es;", Es," =AM ZBURIR A pHE S
EnEIEAT T 04T, 4RI R R DT E pHIE FIER A
My “HbBRAk 5% 18] 1 =AN 2B i a0 Y 2H i )2 TOC
SIRTES IR (GRUMEES) TLAAIWT . EsM@ilis, %
ARE T HAT, TOCH1.86%, FEMASNF A 5msdE
SRS Es," RIS, AR EIA4%,

TOCik3.08%, FHASN B MmM:, ik G, Es,”
JRIRA T A & H33%, TOCik3.34%, AN N

B, SRICIEIRE AT AEHOE R AL Es, B —
BE IR, FERS =Rh A AL MR R R AR
BB FI2ERT L FRAT R B e AT A AR 1y R e i
FRHE R S5 AL REME R/ M W Es; "< Es™'<Es, ",
B T Esy " FIES MR URUE R LA & AR
T HE T AL B0 P I3 P 5 535 2 S DUV, X s
B TEORIIRN , ESs," BARAL T oRil RS (2
T A W AU AR R o . (RL), BRIRER
A WIAAHEAL T P2 LR, 67 W B P A3 A g o2
PRt R AL RE R E s, A Es, P A TS AL REEAR , W] LA™
PIAUSGE ) T AR EEAE

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

12 MR ACHB ST 20084F 55 13 4 5 1 48]

pe A [6] Dembicki Jr H. The effects of the mineral matrix on the determi-
4 =R TE nation of kinetic parameters using modified Rock Eval Pyrolysis.
Organic Geochemistry, 1992, 18(4).531-539.

(1) W%t R 1D IR R 1 5 AR A e B A W I 1 4 [7] Hetenyi M. Simulated thermal maturation of type I and II kero-

AVER, AR B X 2 W16 Ak e A /i R 1 52 gens in the presence an absence of calcite and montmorillonite.
. v £ 91 & 11 T4 T 7 Organic Geochemistry,1995, 23(2).121-127.

L, I ER [ AR AL SRR R AR K S R (8] XUBeHa B+ YA HLIR AL A D], KR TR ES

AL R—GR N, AR BIEAR TR, %1995, 6(3) 23-26.

(2) VhTIHT 4 = A BRI ARG ) A (9] ZHdbA, TRELE. I UL MUt B AL [3]. AU
. " " L sl i L BRF:, 1995, 6(2) . 37-40.
w, TEICAEAL T /K SN T AL RE AR, AT [10]  EATAE. FAHUKG AL T B (), WA
Pefemr; XA, Vg = F W R /% ,1996, 1(4): 33-30.
E AT YR, SO i T A A B [10]  FATR ZEk o, AT K 3 A HUBR AL KR Al
YEFI[3]. 1AM 35T, 2006,11(3) ; 27-38.

H%j‘jio [12] Shimoyama A, Johns W D. Formation of alkanes from fatty
(3) KT [Rl—EA R IRA SR, HArabag &k acids in the presence of CaCO,. Geochim Cosmochim Acta
WIFATE AP AR A G BRI, XA - IEJIJ ngZCfGP: f7|—91. _—— .
S ) N alacas J G. Petroleum geochemistry and source rock poten-
IEJE/‘J}‘%AEE’ H%E’Jéﬂﬁkﬁlﬂ@%ﬂkﬁﬁ%ﬂ’ﬂ’ﬁﬁﬁo tial of carbonate rocks[ M]. Tulsa,Oklahoma: AAPG,1984.
[14] HERZE SR SCH0 TR, A5, BRER Eh A AR R LAY B AR
% % ¥ W [J]. AMSEE b, 1991, 13(3) : 222-237.

[15] ik, T SIS R Rt 2 o U 4 A A fe Ve
[J]. B AN 12,1994, 13(3) . 75-80.

[16] E#aE, 87T A, 5. IREGh S8 L3 5 4 A
[M]. db3T b Tl H iRt 1995 .88-90.

[17] BRGBRAS. TrPHM)FEEs S IR AL Be /K e A e sh 2
5D, INARRE . HEA MR (EER), 2006.

[18] XBZ3C,Ekl. DIRMIERIL S SRR T (M), 220, Hl
BlH AR AL, 1993.95-97.

[19] KA, M RIE AEKE, . ARSI A IR A RS T 2
Fis Az ke sh J1 298 (3], A RS20 FHARBMER, 2005,
29(5):104-106.

[20] kFEIE ATk ERR % KOG WARIE A LI b B2 ik
M N B 2 EgE (3], HuBRfk 2% 2005,34 (3) . 263 -
268.

(1] shdkdy, mI4e Q] 55, EIERR MR TR i P
MRS B 2 L [J]. T4, 1995,13(2) :33-42.

[2] Barakat A O,El-Gayar M Sh,Mostafa A R. Geochemical sig-
nificance of fatty acids in crude oils and related source rocks
from Egypt[J]. Petroleum Science and Technology,2000,18
(5-6): 635-655.

[3] Huang Haiping,Larter S R,Love G D. Analysis of wax hydro-
carbons in petroleum source rocks from the Damintun depres-
sion,eastern China,using high temperature gas chromatogra
[J]. Organic Geochemistry,2003,34.1673-1687.

[4] Brook B T. Active surface catalysts in the formation of petroleum
[J]. AAPG Bull,1948,32(12); 2269-2286.

[5] Brook B T. Evidence of catalytic action in petroleum forma-
tion[J]. Ind Eng Chem,1952,44(11); 2570-2577.

iR X E 2R

Kinetics of Hydrocarbon Generation of Fatty Acid Ester Catalyzed by Source Rock:
A Case of Oligocene Sahejie Source Rocks in Dongying Depression, Bohaiwan Basin
Liu Huiping, Zhang Zailong, Lei Ning, Li Bo, Ji Zhikai

Abstract. Kinetics of Hydrocarbon Generation is widely applied in source rock evaluation. The samples of immature
source rock that are collected from Oligocene Sahejie Formation Member-3 and Member-4 in Dongying Depression
Basin are chosen for test and analysis. To simulate real sedimentary environment of source rocks and obtain kinetic
parameters, the samples of source rocks that had been extracted with organic solvents were chosen as catalyst and
methyl stearate was chosen as model compound. In addition, pH and Eh values of the source rocks were analyzed.
The results indicate that the hydrocarbon generation of fatty acid ester can be catalyzed obviously by minerals and
the reaction can be treated as consecutive kinetic model. The hydrolysis reaction is a first-order reaction and the hy-
drocarbon generation reaction is a zero-order reaction. Redox environment has a significant influence on the hydro-
carbon generation of organic matter catalyzed by the same kind of source rocks. Component of minerals has an im-
portant effect on hydrocarbon generation catalyzed by different minerals.

Key words . Source rock; Immature oil; Organic matter; Fatty acid ester; Catalyzer ; Catalysis; Hydrocarbon genera-
tion; Kinetics; Oligocene
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