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KINETICS OF HYDROCARBON GENERATION OF MARINE
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Abstract;: With Rock-Eval 6 and Optkin kinetics software ,the kinetics analysis on four types of kerogens
of marine hydrocarbon source rocks in South China were carried out. The results showed that, in the
similar maturity period, the hydrocarbon generation activation energy of kerogen was [l >11,> 11, >
1 ;the ability of hydrocarbon generation was [ >1 ,> Il ,>>1ll ; the span of generating effective hydro-
carbon activation energy was AE; <C15 kJ/mol, 15 kJ/mol<TAEy <720 kJ/mol, 20 kJ/mol<<AEy, <30
kJ/mol,AEy >>30 kJ/mol; the span of generating effective hydrocarbon temperature was AT | <<65 C,
65 C <ATH1 <75 °C,75 C <ATHZ <85 C,ATy =110 C. The time of hydrocarbon generation conver-
sion rate to reach 10% was I <<I[,<<Il ,<< 1 ; and the type I kerogen first reached to 90% conversion
rate, and then the typell,, type I, and type [l of kerogen. The character of hydrocarbon generation
activation energy distribution of kerogen was determined by their element composition and organic high
molecular structure. The hydrocarbon generation speed of good marine source rocks was very fast.

Key words: element composition; molecular structure; hydrocarbon generation kinetics; marine source
rocks; South China
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Table 1 Basic analytical data of the samples
i A 21 Sy/tmgeg ") Tuw/CT ITu/Cmgeg ) Io/(mgeg ) Rer % TOC, % A
MS5 WA OIS D 6.54 440 532 48 0.53 1.23 1
Js1 BEJK D: 3.40 438 425 45 0.59 0.85 I,
GY35 BETUE P, 45,15 437 365 6 0.56 11. 74 I
YD4 I P, 142. 20 439 233 4 0.71 60. 94 I
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The distribution of hydrocarbon generation activation energy of the samples
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Table 2 The parameters of kinetics
oy FHEARE,  ERAER,  RBUERRE AR, CFHEGE/ AE/ B F/ R/
a (kJ « mol™1) % (kJ » mol™ 1) % (kJ * mol™ ') (k] * mol™ 1) (s (mg+g M)
MS5 251 65. 6 255 15.3 253. 66 13 1.91E+16 525.7
JS1 251 28.4 255 28.0 257.65 17 3.33E+16 424.3
GY35 259 28.6 264 20.5 263.62 25 1. 02E+17 357.0
YD4 264 16. 3 268 14.2 268.78 42 1. 45E+17 236.0
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Fig.2 The velocity of hydrocarbon generation
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Fig. 3 The kerogen transformation ratio of the samples
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Table 3 The maximum hydrocarbon generation
velocity and the span of effective hydrocarbon
generation temperature

Fedl V/[mge (g« C) '] T./C Ty/C AT/C
MS5 9.98 419.3 479. 4 60. 1
JS1 6.89 414. 3 485.5 71.2
GY35 5. 34 408. 3 490. 5 82.2
YD4 2.63 402. 3 524.6 122.3
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Table 4 The maceral and element Table 5 Some parts of chemical bond energy
composition of the samples
b P s e/ s e/
g ERAL GERAL BEFUAL. MEYEAL. WAL N (k] + mol 1) - (kJ » mol 1)

" % % % % % c—C 346 N—H 391
MS5 62.7 27.4 7.3 2.0 0.6 Cc—0 359 C—N 305
JS1 77.0 0 1.5 2.0 19.5 Cc=C 610 C—S 272
GY35 4.5 0 0 4.0 91.5 C=0 736 C—HCEY 415
YD4 0.5 9.0 56.0 34.5 0 C=0 il 749 N—O 201
S—H 347 S—O 498

SR ARG AL, - TR AL RE e . X TR A IE S
T ARG IE Mt B T A [F A AL e 4 o
A WLK 545 ¥4 TN G R 210 A7 7F 22 54k
TR T RAMFES C.H.ON M S %, H
T 03 S5 20 B AN [ R A Ak A o T 2 A Y
RE AR . 26 5 HR A 00 & 40 k27 5 1) i 18 iz
T — Al A R AR Y N L A HLR 4y 5L bR
A—EEE., NP LA H, &7 C—S.C—N
BEERERAL I8 B h C=O #ARTE & A 5 4 i . (H
Fa il C—O8F g R—O B4R, 5 kA&
B CO, R s 7655 Bk (Ar—O—C) &5 th iy C—
O HERE W AR 55, W L 5 & B, B e b
260~280 kJ/mol, IR R Z5 8 i) C—S HI5 I 45
MR B R ANR 2, B, &® & S.O,N 4451
TG PR o 7 8 R A R TS AL BE R AR AR
SR FREEHT . H A ()AL ORIk A T AL A7 Y
AN o [) — b 2 g ) A B 25 A 3K X031, 2
6 PN, TE NG #4504 be 8 R B b )
Ab,C—C BERE /N s s K, C—C,C—H #ERE
FE N A C—C L C—H 8 BE/N T AH I 19 1E A4
BEdE b ke h C—H HE B2 AR AL KT i hr K F
7o PRI I T i o A2 110 284 fie 2 S W K - D i e
Sl C—C BRI C—H 8. S 7 53 44 ot & I B 1E
P doi e s TR ot e I 4% b 19 C—C e br 24 i T L2 e )
A e L O % L TR A A RN A TR
LI B R B ot 8 A0 [R) AR B B . = oo R Ot
Wi T C—C b8 e /i N8, P RE K BT LU RS a2 1
Z AU SRR B ey C—C—C #Je fizin
109°28", BT DL H A 1 e o (H LA e TR A i R
e [ Ao WA N U o0 I D o | B 8 B e
X AR B RS , — AN S e L L 32 R A 1 )
F14) W R0 e 5 A s I 52 2 A 9 Uk 11 5 T, L
A 1A e Ja BR335SR 4 B AS R 47 B C—C
SR AH 22 AR K 5 o A7 527 52 Wl (S B 1S K B 7 32 5% 1)
R R IS5 v A7 b I B R 37 R i A
BE I TR ARG PR R T R R Y
FRTF IO R IUHE TR P U I 2= a3 A

®6 AEHFHEEMUEEEREE"

Table 6 The chemical bond dissociation energy

f=cti HHE/ (k] » mol™ D)
CH; —CHj; 360
C:Hs —C2H; 335
nCs H7—nCs H; 318
nCyHy —nCy Hy 310
(CH3)3C—C(CH3); 285
CH;CO—C(CH3); 297
CH;CO—C;Hs 322
CH;CO—CH; 339
ArO—CH;R 270
ArCH, —Ar 368
ArCH, —CH:R 271
Ar—CH,;CH;R 375
Ar—CHj; 427
Ar—C;Hs 414
Ar—C(CHj3)s 385
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Table 7 The element character of the samples

& H/C 0/C S/C N/C I,/(mge+g D

MS5 1.345 0.213  0.004 0.022 48
JS1 1.086 0.098 0.086 0.014 45
GY35 0.829 0.055 0.039 0.022 6
YD4 0.855 0.112 0.025 0.010 4
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