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Table 1| Comparison of gross composition (bitumen A, bitumen C) of extractable organic matter
in carbonate rocks treated by HCI
SEN | mEc |k # AT
B & & t Bt ofR| ™ H FEA !
WL (%) . ("o} {"a) %) 100
K6 o ERFE 0.196 10.06 13.62 28.64 47.68
) P: | W 2.02 —
K6HC1 B d K& 0.396 1151 9.46 28.27 50.76
fif 7-3 iR R wEiE:E:S 0.016 32.50 17.50 25.00 23.00
Te, 119
f 7-3HC1 LS 7 % 0.019 30.82 6.21 18.16 1481
C-115 BE R & 4 0.003 23.80 30.95 716 38.09
_— . Iw | tEm&F 1.33
C-115HC1 E2HZE 0.004 25.35 2013 33.80 19.72
TILERT, EEATDHBEMESRTP. AR T PSR RBELEARBILEEEIKE
ISR TTREYE. B FRBRER A A VLR & BRI, 2R A REReRER . ATHR& T

freds. SRR 500 wE R, MRS AHMIE. ARBTEPE N R B PR S AU L B
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FEME., Hilt, MYUNBEHRZAEEWHH CHEIRMTIEHRL FE1).

AETFAMBEER K6 i, HE CHIEARS, LTHRANIRANERE ST
BECAk, KAGMETUEREE C PHERAERN I BEATNSRED, Mkl
EEx—3.

DRI AMHEMBEHNTRANRBRASRHHE C, ENAYEHEEAPHBSZ. Xk
BERUBERARMO N, BEMRT S00CHBHRER., SAMHA FMEINHIIHMIE
BRET PRI ANR ST UREAFBETNXR. XXFIR EHFETHRRES
. B, AR EAEILE.

—. RIS TR EEA LR

KREBAEEMENTOCEA P, TEENENAIRN I ARE. R EREH T #
A. BaAPHFEAEREREIOLNAEIR. LTUBsAPEAFR. BUBXEE RN
HBea?, AP0 z0RGEERRANKEAYR. XEFHURY SN E R & HE
, PP LMNRE, ~EARSHEVR. FREEFTORENKENTBOPHAR
RGP RABEAIR. BELZRMHEzeD, ILP2HBB 089S HE LA
BIOLMAYLR., FMp b2 HERER. BEIOLNEYUA.

1979 4F, M-4k252 AR AT KRRIL S M KB GE 800C G EH— 1
FFIER, —BANSBREEAEIAE 400CHEMSEN, MBERMATYEAEERL
T 400CHTBUE. FH, Afg-SEE THEESR (B Py—FID) KPR LSS
PURRATHERBRMEL AT Y 800C 2450, EETHPHAIERRRL RN, a4t
HHHRMBIER AT W0CHA HBM . pHREXLZRENTRIRERNZE, T2fd
B B00C A HMIRRIERE., MPRH TR P REEAKEHTEMAELIE. HBARHERIE
KA B A AT Py—FID 0 #r A A M EBR T 500C AId A HLIR, 51 EEA PLRR IR
H. SRS BRI ST YA ERILERA, HI03ET 200—300T BH PUR A 2
. BIMX TREREGZRAKAENEKLEE, 2EBBEART 100um &/ TF 20um
AR R BT Py—FID 2047, $RHEMI/DSHBREEETMX. FYEBENEAH, HEF
PURRRBE, PR %/, RAKREHRREYN TAFEREHIA.

REAIAXERET IHARE s A0RE P, ZLERFRBER —IBRERKH
B, REOZAEENMTYPHS G ESKBAIR. a0 —BEERAFERTEAL
EREERS, —HEES T EAIEAIURBRMYR, 75— HRRRT HRE K KRS
fe FEAEAE, EERAXLEHBAUE.

HUMXEBER., HPHXARE. BEBXARARTE_ZRRILSHASHHLE
HREAIE. A1 R\BBREERNEATARENELE QUCTELARY). XEA0
PRABEZHATRREERTEH (400—500C ). AX =25 LA A BT LUAR
fEEMNEEXT S8, XEEAAHK Py—FID BifkHELEAhRERIRLSE +

TRSE, 1977, EEWMEBEREKERD A4 WS,
aotgEds. 1979, AATHILANARBEREFMENE TENNLTRR.
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Table 2 _ Biomarker comparison between Permian carbonate rocks treated and untreated by HCI
E R £ &4 % KRR MR Z#HR (2h)
a2aCay
E By
B &e AR P, P, P, Hi e 28 C,+C,
e R L RN o T L (205) 225+ 2R |Cnt Cu+ Cy
& 205+ 20R
Cyy | Ca=Cyp
140 C,~Cy 115 | 098 2.4 435 + 0.33 0.57 0.41
Ci | CCyp
C|7 Cl7_Cl9
140 HCl | C,~C,, 116 | 0.72 1.89 3.57 +—+ 0.16 0.57 0.37
CIS CZI_C29
CI7
141 C—C,, 093 | 0.59 0.75 1.47 + 0.39 0.57 0.54
Cx
141 HCI | C,;—Cy | Cx | Cu—Cx | 109 | 054 0.42 0.68 —+ 0.36 0.57 0.49

« BEX, kR, AR, X, 1983, HEEERIBEWMERNFENFEWFEECSWEME K.

EEMT TEEAZAILRIT O X R R — R RKRRE S PHREAIE, X
ERARTRHBBEME, CHARM. BRKER. HE A LRBRK. 2WERIITE
3. REAVENEEANE A RBVRFBLES.

%3 BREAGBRMTBER THEARSRENREIR

Table 3 Content of enclosed organic matter of Lower Palaeozoic in Keping region

BS EI < 3 B = M :1::]: ﬂ?:)ﬂlﬂi ___ﬂ.%i?ﬁ
25 KEaRK: 0y, " F 24 54 2.3
18 KeKxs O UHRER 28 77 2.8
24 WKEKS O\, BHEER 38 65 1.7
23 wWEeEKSE < tew YHKBER 58 43 0.7
22 KRexs € VKRB 32 65 2.0
21 Rexs € WikE R 21 38 1.8
20 KexE € BN 33 65 2.0

AR BX THEREMELR TEZNAH EABHEMIE, EHEHTHN, SXF
g, BABER, XNERMASAIANRAERS, ERENFERBREERK. XY
WREEHRFE, ASEMEMESEBRT _KEMNABRAIR (HF A), FXLEFT
HIE A NEGREBER. EXMERLT, AAAIEARTRENKRETYIEEY
AIEAYLA. , '
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BEARAMMIT X T REHEKE X79 M T ERGE K E X82 I RAKE 4+ 54 4 F RC
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17%%1 38%. RMRBEVRKELAPRHOANEIERK, IREd TREFVE AL &
e, ABEEh g, ®ILAIHE A, TLUIAKROHHLRAE B R BT R A i
iR,

HRA B A REAYURMEE A KL/ FRNERE, X2 MHABAIUR
MPBHE A NSE/ FROES NN 945 9.7. REFHENERBRSGESHE A NIESE
SR, MEAVUEM Pr/PhEHHH A KKNE, X79 1 X82 @B AV Pr/ Ph{i
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%4 BEARNBMBRILETN A NBEENENSRNEMEELEY

Table 4 Contents and biomarkers of extractable organic matter and enclosed organic matter in super

matrue carbonate rocks

HEH w5 C, Bit7
¥ 58 P, ;
o PRE 7| ¢ 28 T, | Cy® | s | g
i (ppm) | © ©22R+ 22§ T, C,x [20R+ 20S | xa+ BB
mE A 132 1.31 0.57 0.79 0.53 0.43 0.38
79
REAILR 23 0.69 0.56 0.53 0.72 0.48 0.45
mEA 137 2.00 0.65 0.87 0.39 0.49 0.55
82
REAENLK 52 1.16 0.53 1.03 0.48 0.42 0.38

T EERBANBNBRINENREENENAARENBRE. X2 HAEMEYT
RO % 1.8%, HROAHLEMN Chapf ) 22S/ (225+22R) {H{KiX 0.53, Cy Bi%EAY 20S /

1FRHE, 1988, Wby S WA RIUREARNE S RRERT.
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Enclosed Organic Matter— Another Aspect of Recognizing
QOil-forming Mechanism of Carbonate Rocks

Zhou Zhongyi Fan Shanfa Xie Juexin

(Guangzhou Branch of Institute of Geochemistry, Chinese Academy of Sciences)

Abstract

The content of organic matter enclosed in carbonate minerals is more abundant than that of extractable
organic matter in many carbonate source rock. The maturity of enclosed organic matter is iower generally.
Enclosed organic matter contains more abundant asphaltene and non— hydrocarbon compounds than
extractable organic matter. Most of enclosed organic matter exist in the rings of calcite and dolomite. These
rings is due to secondary growth in a certain stage of diagenesis. During the diagenesis, the soluble organic
matter is produced step by step, in the same time, carbonate minerls secondarily grow or recrystallize and
enclose soluble organic matter.

The resiits of simulating experiments under high temperature and pressure show that this kind of organ-

ic matter ~aclosed in carbonate minerals can be released and converted into hydrocarbons. It is an effective
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oil-forming material. In addition to the difference of mineral catalytic power, the existence of enclosed or-
ganic matter is one of the reasons that the maturing speed of carbonate organic matter is lower than that of
shale organic matter.

In supermature stage of carbonate rocks (R°>1.3%). soluble organic matter, separating out from
enclosed organic matter, makes bitumen A’s maturity lower. In the Lower Paleozoic carbonate rocks of
TArim Basin, maturity of bitumen A is lower than solid asphalt’s. The 208/ (20R+20S) ratio of
C,; sterane in bitumen A is 0.43 and 22S / ( (22§+22R) ratie of C;,17x (H), 218 (H) hopane is 0.43.
Both of them are lower than their equilibrium values. The solid asphalt reflectance in these carbonate rocks is
equal to the vitrnite reflectance of 1.3%. As results of separating of enclosed organic matter, crystal hole oil
seeps are widespread in the supermature carbonate rocks.

In supermature stage, enclosed organic matter still can be coverted into liquid hydrocarbons. This is
another oil-forming mechanism different from the oil—forming mechanism of kerogen. It may be of far
reaching importance to recognize this kind of oil—froming mechanizm because huge thick—bedded carbonate

rocks exist in the deep of the Tarim Basin.



