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VG Is 2
ochran GC—IRM S
: PoraplotQ) (30 m %0 32 mm %20 Hm), 21
; HP5890 GC nCos
: 40°C s 3mn 1 1
20C /m in 180°C, 180C 5 : 517 5C (20°C /h)
m in , 499 7(2C /h); nC24 ,
2~ 3 *0 3( %, PDB); 517 5C  (EasyR, 2 4% ),
5 0. 57
13 1x10°s ', Webull '™
Bumham : 60~ 68 60~ 67 59~ 65 kcal/mo)
Sweeney K inetics 2000 65 64 62 kcal/mol
Webul )
[4 31 32]
, 1 20C /h 2C /h
. 520°C
(20°C /h) 500°C ( 2C /h) Table1l Gas yields fran them al cracking ofn C,,
( at two heating rates
/(mlg)
e %, /C H, CoHg C3Hy
, ) 20C /h 397. 3 00 00 0.0
Cy. (24 23 331 420, 2 a7 18 L3
441. 6 110 18 8 17.3
’ 456. 8 429 570 541
471. 5 129 7 126 4 %9. 5
497. 9 240 7 170 0 110. 0
Tane 517.5 275 0 190 0 112 0
& 2C /h 399, 4 18 26 L2
’ ’ 419. 3 28 0 423 3. 8
, 439, 4 96 2 104 6 8. 4
459, 1 214 0 165 5 110. 5
13 13 13 13 479. 5 270 0 183 5 112. 0
13( SH3 CH, CII{; C[:3) . (~ CH;CH, 499, 7 270 0 190 0 ND
CHs; ~CH; CH,CH;, CH; CH, CH3) ND:
) 22
N : nC24
13 13
CHy; CH; CH; 2 ,
® CH; CH, (H; §° ¢ 397
518¢C, 8°C, — 59%0~ — 43%, & C,
(" CH,CH5) — 44%0~ — 31%, 8% c,
("CH,(H,(H») : — A%~ — 28% 2
[4]
Tang )
3
GOR_ ISG- nC24
[ 5]
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2
Tabk 2 Carbon isotopic can positbns of C;, C, and C; fran themal cracking of nC,, at two heating rates
20C /h 2C /h
/C CH4 /%0 C2H6 %0 C3H 3 /%o /C CH4 %0 C2H6 %0 C3H8 /%o
397. 3 ND -43 79 - 40 59 390. 4 - 58 82 - 43 21 -39. 81
397. 3 ND -43 01 - 40 39 390. 4 - 58 76 - 43 36 -39.75
420. 2 -57.59 -42 58 -39 31 419. 3 - 56 35 - 4223 - 38 04
420. 2 -57.39 -42 69 -39 36 419. 3 - 56 62 - 41 89 - 37.96
441. 6 - 58 48 - 42 42 - 38 49 439. 4 -53 18 - 38 68 - 3386
441. 6 - 58 30 -42 63 - 3829 439. 4 -52179 - 38 68 - 3369
441. 6 - 58 61 -42 93 - 38 58 459. 1 -49 25 - 34 32 - 28 82
456. 8 - 54. 32 -40 16 -3613 459. 1 -49 08 - 3405 - 28 94
456. 8 -54.16 -39 74 - 3583 459. 1 -49 00 - 3415 -28.76
471. 5 - 5135 -36 95 - 3283 479. 5 -47 01 - 3113 ND
471.°5 -51.01 -36 77 - 3241 479. 5 - 46 88 - 3102 ND
497. 9 -47. 71 -33 10 ND 479. 5 - 47 03 ND ND
497. 9 - 47. 66 -33 05 ND 499. 7 -44 70 ND ND
517.5 —45. 45 ND ND 499. 7 -44 12 ND ND
517.5 —45.34 ND ND
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35 = = = oCalc-2°C/hr ¢ carbon isotope fractionation fran themal cracking of nC,,
- S .
> C, C, C,
u A* f/Af 102 102 102
w BL( cal/mol) 385 10 1.0
.40 BH ( cal/mol) 558 58 6 8.7
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A KineticM odel of Stable Carbon Isotope Ratios in Gaseous
Hydrocarbons G enerated fran Them al Cracking of
n—tetracosane and Its G eological Significance

JIN Yong-bin*> XIAO Xiarm ng' TANG Yong-chun' THNHui ZHANG Tongwei
(1. State Key Laboratory of Organic Geochanistry Guangzhou Institute of G eochen istry,
Chinese A cadeny of Sciences Wushan Guangzhou 510640
2 Graduate School of Chinese Acadany of Sciences Beijing 100049
3 Power, Enviroomenta] and Energy Research Cente; C aliforn ia Institute of Technology,
738 Arrow Grand Circle Coving California 91722 USA)

Abstract Based on quantitativemodeling and experm ental data on n—tetracosane crack ng to generate gaseous hydmw-
carthons 1 a confned system, we calculated the generaton k netics and carbon isotope k netics ofm ethang ethane
and propane and detem ined themain controlling factors nfluencng the variation of 8°C, and 6°Cs. The cabon iso-
tope of gaseous hydrocarbons fran nCys cracking to gas are camparable to those fran crude oil reported recentl, and
they can be used to nvestigate the geochem ical characteristics of cude oil cracking to gas under geological cond itions
The geologtalmodel ofnCys crack ng suggests it is stable at 150~ 160C and its crack ng ten perature ranges 180C to
200C, consistentw ih geobgical models of crude oil cracking currently reported W ith ncreasng degree of themal
stress the changes in 6°C, and 6" Cy are larger than that of 6°Cy. It is shown that isotope accumu hton controlled by
the recharging history of a resewoir has a considerab le mpact on the carbon isotope distrbutbn of natural gas Can—
pared to that of cumulative gas the caibon isotope ratb of partly accumu lation gas is heavier and nfluences the frae
tbnatibn of the 6" C, and §”Cs curves to a greater extent The geologicalmodel of nCx cracking to gas has been used
to interpret the origin of catbon isotopic variatbn of natral gas in sane reservoirs n the Tarm basin

Key words n-tetracosaneg crude oil crack ng gas heavy hydwcaibon gas cabon isotopic k netics



