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Abstract: Two samples of organic clay complex, one is synthesized (sample No.0) and the other is natural
(sample No. 1 with grain size less than 2 pm acquired from source rocks) ,are extracted by chloroform and su-
percritical fluid successively. Analyses of extract volume, group composition, and GC-MS were carried out and
TOC,XRD,IR and thermal analysis methods were applied to the residue to study the occurrence of organic mat-
ter in source rocks and its significance to petroleum geology studies. The result reveals that the amounts of extract
are quite different for chloroform and supercritical fluid. For the supercritical fluid , the dominant GC peak of car-
bon shows a tendency of moving towards carbon with larger numbers, indicating a difference in characteristics of
organic matters revealed by different extraction agents. However,the TOC in the residue is still high, showing that

a significant amount of organic matters still exist on clay surfaces after successive extraction processes. The XRD
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curve of the residue reveals that the value of reflection peak d001 is more than 1. 0 nm at 250°C and close to 1. 0
nm when heated to 550°C , indicating the existence of organic matter between smectite layers. For the organic
matter complexes before and after extraction,a salient exothermic peak occurs on the DTA curve at a temperature
of 350°C , and the characteristic peaks of organic matter (2 924 ecm™',2 852 em ™' ,1 388 ¢cm ™' and 725 ¢cm ™)
and of water (1634 cm™") on the IR curves weaken in absorption intensity but do not shift in locations , indica-
ting that successive extractions do not destroy the organic matters in between clay mineral layers. A comparison
of the geochemical behaviors before and after extraction shows that the organic matters absorbed on the clay sur-
face or inter-pores are extracted,but those between clay mineral layers are still preserved in the extraction resi-
duals and they are abundant and stable,a phenomenon quite different from that of kerogen. Therefore ,novel ap-
proaches for exploring the hydrocarbon generation of organic matters and resource evaluation parameters should
be developed,and they are of great significance both to the understanding of hydrocarbon generation mechanism
and to the formulation of exploration strategies.

Keywords : extract and residue, organic matter occurrence, petroleum geological significance, organo-clay

complex

PR T IR JE AR BGRZ TR Y | SR U
R LT B R Y AR A 1 S U B
FEAT LT AR A DL S AT e T 3 Al <
BRI BT ARG . R DT 2R, I
Diies A" fh 4R CO, il 5 A 312 48, 3R A%
RT3 A AL A R 2 00 4 A ORI 22 5
P IR AR BOCRLEE /N T 2 um (A HL
R A2 AR B TS KB, Al I A HLBA &
AR LT A A R L s koY
BT L T SR Y 00 HLBCRIE , (X 4R )
BRI —— ML ) 1 AR SR TE B Do AT A
SR S AR DU R S A LR
RIZVIRY A HURS TUER Y R WA 7E R
IR R A DL AT AR AE TR - i AL
B B R g A A T AR
B, A PSSR, AR LG R A % e —
(6] AR B OC 2R A RIAL BN T IR 2 B A et
A BIL 9 A e T A P A S T

FARF R L0 Y R AL R 2R, X
TP T XERE . H R 07 S5 P
I G IR I8 AR BT T B N I, U S
i- WAL A R B BB U = 45 1 ot B
GRS S A AR S R X - AT
(XRD) BF5EA HLSERS 209 )2 ) 1 $E 51 05 5,
FIHZERFNLLAN (IR ) S4B 78 A HLI 5 K 5 14
Gty a2 Sk e o IF A HLRG + 42
BRRBETE R AL ZEE T Al ik, SRR T

A NS A1 - HDTMA (- /\ e 2k = H 3R AL
Bie) At (0 SR ) LUK MR IR Hh B U AL
FE/NT 2 pm Y E S S RANUR LR A (1
SRR 2 G R I AL A AR 4k 3R Ak S
BEATAER A HRLH 0 | G 20 A 5 X AR 4k il 4 A
Ja Bk, EAT A BLEK (TOC) , XRD, IR Ak}
ARz o SR Al B ) 5 5 i AL L 5 S B
WA FIR LI WEFE 7 1, 4 B R 25 A LR Y
FFAE LA SRAF L , S F 5 A 3tk B DR WL B K A7
WA Ve T E TS

O RS P gl v

1.1 &

U IS AT, 225 28 Na 33 W A6
BASA (PHES 7327 it CEC 2 945 mmol/kg)
e R L AL S Pt/ o = AL
B (HDTMA) | J& PH & -2l 5], Wil P AR A
TR BRI BRANT R RS A i, A
IKANIE A B P BRI 4% CEC 1.0 mol/kg
(ERSEMEAH ANE B4 L) in A HDTMA A 414,
B A AP 8 b WE R, IR B
FHHZIRK IR AgSO, W REIANE] Br (947
TEAN L, HE 2 K, 28 0o BB AU L2 5
s K il AR i) A HURS 1 25 1 (0 SRR ) £E 40°C
TEERTRE BRI S S AT A

FEUECE AR bR T BH IS B A9 258 1M, LR



302 A5 KRR R

H31 %

J71290 m, TOC 9. 78% . FESRBEIS A
FERIBIK , B A BRI e S5, TR A B /N
T2 pm AR B A BRI A AL -2
A1 SR ) 4 B0 R 40°C TR A BL T, BT
JE TR . EA UK 82 G, &5
£183% FRFIA 9% =l f1 6% FLkIe A 2% 5/
SRJZ LN 60% 70 B2 i f1 e EE AR 51

1.2 SLRiRE

1) @5 A7l

WA HURG T2 G AL L E 40 ~ 45°C T 1A At
T4 h DL IR TR . e YS & H
32 Ui el $2 1, #3535 ~ 90°C; L F KFH
EB2800 %! Jg& 0. 1g,R200D % J&&H 0. 1 mg, K
R B A AIE TR R ML MG AE T T84

(A S

@ FRBOB 5 A A T 0, BEARE S B, A
EliEAEELAE

@ 7£ 500 mL BN N IA 2 400 mL 4K
U5 FEBOIU LR R SR BUBEEE H 1, S8 5K e fT
it R I iy o i B

@ WK VE B PV K, HEE A HUK IR, HEK
VAL EE H 5 7E 80 ~85°C

@ FT TS L V5 B AT O, 1775 700l 5 5
TSR TG [BAS T AT 0 F 2R A E 3l
PERAS, SN 8 h;

& LA PL IR T R B, 5 e 4R
NN R, HEM R OR e R, KRR
SPIETE SR I BT IS BRI BT B2 e 25 1A
Ok AR % 3 ~5 mL IECT

© W S0 <1, FH 0SS ek 08 v 4 v U
TEE AR, B 52 R G0 T R VO R G s A
HEEEIINTAROEN 1L, Z 5 HEA BT
40°C A5 K-S N T R R 20 T

@ W3 BT THAR T, 7€ 40°C 544 FE
7 30 min J5 BUH A T FERFEER A
30 min JGFR &, IR FR R Z 22 Rlid 1.0 mg
Gt R FHARITE AN A ME 2.

2) CO, B F A4

RIGALAS hy SEXTM2 - 10 i Il A4l 42 1% (3
] ISCO A F]) o RAHEIEC e . & H ke . =&

FBE(A3HTali, 2 ad T 28 it 4l ) K4l Co,
(ZHH499.99%)

CO, I A AL £ 0 - FE ) 31 MPa;
L 55°C 5 B fa) 30 min g 2R R FE 5% 19 5
B 5 S A $E CO, Witk 1 mL/min,

IR BRI

@ FREFE AT PR SR (5 11 g /2
) BRI T ] ZUCK I

@ H BT 1 S e PR B 1E e, i 42
RSN 55°C, 1 31 MPa, Bl ER) R vk i 5%
1) 5 PR 5

@) B AFEA FTIALSS P S R T, fAE S Ak
FRIGEFRE T CO, FEErh #5142 30 min,
SRIGTTHF BRI A I®I], CO, it 2y K 1 mL/min, 5
A4 15 min, A F2EAT 1E O b A0 FR 5 IS4 il
W

@ FJa A ARSI THE

2 ZRSHHE

2.1 BRI YHFE

2.1.1 FREZHAAS

VERN LA R0 5) FR TR A 2 AR (L
SRS o R AT G AT R I I A A (3
1) "TLLFE M, 2 a0 HLER & itk 19. 02 % Fil
6.74% o 4H) FH S 05 AU I B AR 3 )5, A AL
e R R I 16. T8 % il 6. 58 % , WK T 454
A HLTAR 5 o2 [ 25 Rl B 7 b K= A L
B Afe g 2, A B &, ok
0.757 5% 1 0. 348 8 % ; 1fij #B I FL 375 14 fph 452+ ]
L R 0. 025 7% F10. 089 4% , T Flis B ik
— MR

MRS BB (1), A 054t be ke fn s
Fo o LA, TR I A I ARl 4 ) 3 A
o, (R AR B AR AR AS T, 3R BT i A 2 711
X2 A A ML A K

2.1.2 &4

MO S0 1 SHERL AR Bt AT (i 1
KU TR (R 2 1)

@ 0 S Hf b ) S5 ik £ 8 e 5 0 A A 4224
Lo, B 14 ~ 29 780 10 ~ 35, 32 04 fi 50



553 ) SEETN) A5 AT HURS 152 5 AR B H A b B2 S 303
®1 ANMIESHERMIESH
Table 1 Extraction parameters of organo-clay complex samples
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=
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Table 2 GC parameters of extracts of organo-clay complex samples
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Fig. 1  GC histogram of extracts of organo-clay complex samples
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Fig.2  XRD curve of residue from organo-clay complex samples after supereritical fluid extraction
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Fig. 3 TG and DTA curves of sample No. O before and after supercritical fluid extraction



53

FEHED 2. AT HURG 5B R ERAR AR S i 3t i R L 305

FRASR

k]

EiiErd)

4 000 3500 3000 2500

2000 1500 1 000 500

BeE/ em™!
B4 0 -S4 5 Im A AR PR T S 2GS % b (EIR)

Fig. 4 Comparison of IR curves for sample No. O before and after supercritical fluid extraction (at room temperature )
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Fig. 5 Comparison of IR curves for sample No. 1 before and after supercritical fluid extraction (at room temperature )
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