2009 4= 10 A Ao iR Vol. 28, No.5
October 2009 ROCK AND MINERAL ANALYSIS 416 ~422

NEHS: 0254 —5357(2009)05 —0416 — 07

e e AT LTI ¥ S8 A IR 26 PR IR T 204 e

e H ) M EUE, R
(1. EZ TSI 0, b0 100037 2. AR E e TR AL Es, Jbat 100084 )

’

P A5 i KRB o 6 ARG A ik 5 3B ASE 200) # K TR 5 T AT
PR B I kAR R, AR RILRE 69 1 AR B KT T 9 HE R R x ik s )
SHA Y b, 307 AL RIS AR A 8 3B AE 110°C 3R A 10.3 MPa, #4777 % 89
EA R, FIRIAA A T A AR B £ (RSD,n =10) % 2.6% , EDAIEE] T 90% 11
b Rk M R 1 R | A TEAE S AR A AU e A 5 AR L 0 Bk AT ik
FIRTUG 5k RETRBAT T 7 HeAE, R0 6 ARt — 3 xHifo A 5 508 80 A4 AR S AT T
%I, Ao ik A BRI EIE IR 6 K S RS RIS e AR L 63 — AR AE AT LI AL A AE
RERHEERGERERG S RA—F, T RAN, ik i A RIH AT A 20 50 TR 8
B HLHLIRAL 52 A7 M X R AR T AT A FE

FEEEE . AR AR, RREIR, A

HESZEES: 0652.6; TE122.113 X EkFRIRRD: A

A Comparative Study on Extraction of Organic Matters in Source Rocks
by Accelerated Solvent Extraction and Soxhlet Extraction
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Abstract: The application of accelerated solvent extraction ( ASE) technique to the extraction of extractable
organic matters in source rocks with ASE 200 are discussed by comparing with traditional Soxhlet extraction
technique. Based on analytical results of a mudstone sample from northeast China, the effects of dispersion ratio,
extraction temperature and pressure conditions on the determination were discussed and the extraction conditions
for extracting organic matters in source rocks with accelerated solvent extraction was optimized with dispersion
ratio of 8 : 3; extraction temperature of 110 °C; extraction pressure of 10.3 MPa and heating time of 5 min.
Under the optimized experimental condition, the satisfactory result was obtained with recovery rate of higher than
90% and precision of 2. 6% RSD (n =10). Additionally, the bulk chemical composition of the chloroform
bitumen obtained with accelerated solvent extraction from the Dongshen 1 source rock collected from Tu-Ha Basin
of China is also very close to those obtained with soxhlet extraction. The GC-MS analytical results of the aliphatic
and aromatic fractions of the extracts from other six source rocks obtained with accelerated solvent extraction and
Soxhlet extraction, separately also show very good consistence. The molecular abundances, distribution patterns

and geochemical parameters of normal alkanes, polycyclic terpanes, steranes, and aromatic hydrocarbons
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obtained with both accelerated solvent extraction and Soxhlet extraction are consistent. The results suggest that

the accelerated solvent extraction technique can be applied to the extraction of organic matters in source rocks

and as the pretreatment method for further organic geochemistry analysis.

Key words: accelerated solvent extraction; Soxhlet extraction; source rock
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Fig. 1 Extraction effect of ASE with different portion of

Florisil added to the sample
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Table 1  Extraction effect of ASE with different cycling times

e L R
FRIERE L1t w/%
1 8.05 0.0056 0.070
2 8.04 0.0066 0.082
3 8.03 0.0067 0.083
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Fig.2 Results of chloroform bitumen “A” extracted with

ASE under different temperatures
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Fig.3 Results of chloroform bitumen “A” exiracted with

ASE under different pressures
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Table 2 Analytical results of the repetition test for ASE
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Table 3 Recovery tests for ASE and Soxhlet extraction
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Fig.4 The total ion chromatograms of the aliphatic hydrocarbons
of the extracts of Dongshen 1 source rock with ASE (a) and
Soxhlet extraction (b)

4 R R SO EE
Table 4 Comparison of the main alkane geochemical

parameters obtained with ASE and Soxhlet extraction
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EifE nCy~nCy nCy 436 1.62  0.34  1.09 1.18
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Fig.5 The m/z 191 mass chromatograms of Dongshen 1 source
rock extracts obtained with ASE (a) and Soxhlet extraction (b)
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Table 5 The assignments of hopanes detected in Dongshen 1

source rock extract

B0 AT XA R Vi
1 CyrHye 370 18a(H) -22,29,30 - = R4k (Ts)
2 CorHas 370 17a(H) -22,29,30 - =43 45%(Tm)
3 Caollsg 398 17a(H) 21B(H) 30 - [k
4 CsoHs, 412 18a(H) - 78k
5 CaoHso 398 17B(H) ,21(H) - FE3EkE
6 CsoHs, 412 17a(H) 21B(H) -kt
7 CsoHsy 412 17B(H) ,21a(H) - iz
8 Cy Hsy 426 228 - 17a(H) 218(H) - T}7Ek:
9 CsHsy 426 2R -17a(H) 218(H) - FH7ik:
10 CppHsg 440 228 - 17a(H) 218(H) - ~ Tk
1 CppHsg 440 2R -17a(H) 21B(H) - = FHike
12 CysHsg 454 228 - 17a(H) 218(H) - =Tkt
13 Cy3Hsg 454 2R -17a(H) 218(H) - =F5k
14 CsHg, 468 225 - 17a(H) 218(H) - Pk
15 Cs4Hgo 468 2R - 17a(H) 21(H) - WAk
16 CssHe, 482 225 - 17a(H) 218(H) - TFHkE
17 CysHe, 482 2R - 17a(H) 218(H) - TFiEk

O WS XN S Hfrids

% 6 ASE R IR Ae S Bont e
Table 6 Comparison of the hopane parameters achieved with

ASE and Soxhlet extraction

CsaB
HBOrE Ts/Tm CyoPa/CoaB  CzpBa/Cyoafs !
[225/(22S +22R) ]
ASE 0.10 0.16 0.23 0.56
RIGHEE 0.09 0.15 0.22 0.57
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Fig.6 The m/z 217 mass chromatograms of Dongshen 1 source
rock extracts obtained with ASE (a) and Soxhlet extraction (b)
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Table 7 The assignment of steranes in the extract of

Dongshen 1 source rock

22 25
1 Cao A e
2 Ca KA e
3 Cao A bt
4 Cog 20S =24 - {3t -50(H) ,140(H) ,17a(H) - fH{KE
5 Cys  20R-24 - Hfk -5a(H),14p(H),178(H) - %
6 Cog 208 -24 - I -5a(H) ,14p(H) ,17p(H) - fHE K
7 Cog 20R -24 - Hi3k -Sa(H) , 14a(H) ,17a(H) - B4
8 Cyg 208 -24 - 23 -50(H) ,140(H) ,17a(H) - fH{KE
9 Cyg 20R -24 - 2.3 -5a(H) ,148(H) ,178(H) - H&i k¢
10 Cyg 20S-24 - 23 -5a(H) ,143(H) ,17p(H) - fHE HE
11 Cyo 20R -24 - 3 -Sa(H) , 14a(H) ,17a(H) - B
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Fig. 7 Comparison of the distribution pattern of 4-ring
polyaromatics of Dongshen 1 source rock extracts obtained with

ASE (a) and Soxhlet extraction (b)
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Table 8 Comparison of the methylphenanthrene index
obtained using ASE and Soxhlet extraction

HET MPR MPI, MPI, MPI,
ASE 1.03 0.63 0.65 0.87
F G 0.85 0.65 0.67 0.84
e
3 ik

TR 70 25 B AR R U IS P i 505 0
“AT RO S SR AR AR Y, B R AT H
Mo HIIESA A B BT BUR bk (L5 IEH
beke R MR ARk, P RIS (L1
ZARIN IR RN AR I 2 R i R I DA
EERS) FERAXT A - PO RRE A P L
SRRV AR Y 5 2 R TR A 45 2R — 2 Ul
BN A 70 A R AR 58 4 mT A LR ("2 5T
SR TR EW B TN AT

BEAR, 55 3R A B AR LU, Jon s 37 79 26 HCH R H
A LR BN R 04 P A B RIS o o 9 7R
PR BT BUNESS, IS ST A” BAR X A5

SR T
CODEN: YACEEK

IR A 1T )R]

& & W ag)

IR AR IR A

Wi 22 (RSD) {UH 2. 6% o isdt i 71 26 B 5 38
HAT A SRR RE A BE R, Rty o 5 3R 0R,
LA WRITHFE DR

4 BEHR

[1] Richter B E, Brian A, Bruce E. Accelerated Solvent
Extraction; A technique for sample preparation|[ ] ].
Analytical Chemistry,1996,68.1033 —1039.

[2] XU ASE PRt 73 ) 28 BB AR ——fiff o f Al 2 S 56
o it A B Y BB B R [0 ] G 6 K 3 B2, 2003
13(2) .58.

(3] ZRAHS, 500 B3 2. o v 70) A I J B e o T L.
AR A% ,2001(3) ;18 - 20.

[4] DIONEX. Methods Optimization in Accelerated Solvent
Extraction (ASE®)[Z]. TN208.

[5] Method 3545, Test Methods for Evaluating Solid Waste
[S]. USEPASW-846. 3rd ed. Update I, USA;
Washington D C,1995.

[6]  SY/T S5U8—195 Ei@ i ENRAtHERsZE S ].

(7] SY/T S117—1995 , A1 al i A WL A s i 20 43
ATk [S].

[8]  GB/T 18606—2001 , “UAH {4315 — Jiu i i Il 2 L AR
Flsti o AR AR SIS

[9] Pitzer K S, Mayorga G. Thermodynamics [ M ]. 2nd
edition. New York :Mc Graw-Hill,1961 ; Chaper 18.

[10]  EFEZR. AWbrE B (g M. Jeat: A
Tl s A, 1993 :6 - 30.

[11] 758 K E,50RZT7 ] M AEMbRc G Ers [ M.
2 J90E P ALt Al Tl R, 1995 :93 - 150.

ISSN 0254 -5357
CN 11 -2131/TD

AR

CRm-MEA) 2 1= b 5 2 225 0 03 & b 23 532 R ) 5% b J5 552 560 I3k w0 S [8) 32 99 19 0 00 3k B R B 52 8 0
| b bR o T 5 . ISSN 0254 — 5357 ; [ 5 1) 4% A% CODEN; YACEEK ; |8 [N 4 —Ti|2:CN 11 -2131/TD,

CRr IR B52 B 28 H AR SS T HoERBL27 R0 3 S5 5 2l DA AR 8 0 3 e R 1 e 5 AR 90 60 %t I3 1 )
FH A — FEUR ) IR AR I T AR, CA R IR N 8 IR 58 , B2 ARIE N 5 0Bk IR  HbERBL A S i
HOR BT HIRIR O B SE T R A R M G L R A T

Cap i) F 1982 411, ENAMNATE BAT. JAFR TP HAL A Wi w5, 2 b SO0 8 P, v B RN A G 3 L
W5 MRS ), b E RS SRS T, 28 (A SO ) (35 1 R B2 Sl ) (B o SO AR i (ST A
) FER G T, e TN B R SR AT P ERHMO SR TIY . B A TR R 4 IR A
AT HEBEERR T NS HT IR AR AR SR L B o Ak 2 RS BRI | i R 2% SR G Ml B D A= el 2

CHEDIGA) R T, K 16 JFRRAS , EEXRUT IR ; IR & RS 2 - 3135 [ BRA55E Z AT BM4089 ; T B P il IiE «
VE LT 0227 455 E M 10,00 JT/AR, 24F 60. 00 TG, 1T EEE W] B S g R .

CanmMhA) it . JC PR E T ERET 26 5 E SR 0 (BB G F5 100037 )

M. 010 — 68999562 ; 68999563
CAIER) M3 . http: / www. ykes. ac. en( FEZBEHR)
— 40 —

fEH.; 010 — 68999563

E —mail: ykes_zazhi@ 163. com; ykes_zazhi@ sina. com



