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RESEARCH ON THE QUANTITATIVE ANALYSIS METHOD OF
C; —C;; LIGHT HYDROCARBON IN SOURCE ROCK SAMPLES
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( 1. China University of Mining Technology, Beijing 100083, China;2. Wuxi Research Institute of Petroleum Geology,
Research Institute of Petroleum Exploration and Production, SINOPEC, Wuxi, Jiangsu 214151, China)

Abstract: Supported by the low boiling-point solvent extraction technique and the gas chromatography
technique of Programmed Temperature Vaporization (PTV) cut-out and back-flow, a quantitative re-
search has been made on the C; —C,; light hydrocarbon compounds in the source rock samples by means
of an internal standard method. It is found that the light components before C; lose more than other hy-
drocarbon components in the sample pre-processing process due to the volatility differences. So 1 —
hexenes was chosen as an internal standard reference to assure the quantitative analysis of Cs to C;, and
1—nonene was chosen as an internal standard reference to assure the quantitative analysis of C; to Cy;
(including C;). The results show high recovery(>>85%) and good reproducibility(with RE<{10%), in-
dicating that this quantitative analysis method is stable and reliable. With this kind of analysis, not only
the quantitative data of C; —C,; light hydrocarbons can be provided, the light hydrocarbon fingerprint
parameters can also be offered. So it can bring rich geochemical information and has certain application
values in the fields of oil and gas exploration and energy resource evaluation.

Key words: PTV cut-out and back-flow; internal standard; quantitative analysis; light hydrocarbon in

source rocks

i BRE Co LRI MBREY . N TRE  HEZRMANRED KN 2,2— —H 3k
A BT ARGE T B EOR AR BB LAY RS TR 1 — O X Co—Co SR 1Y & & 23
R E w T, AR (SR G BLATRY ) 704 FURT B 7 07 A8 22 BT BI85 2 5 X
FEERAIMRET T X C TSR sy A HERR BT S8 b HE RO A e A T O i

Wi B EE:2006—11—15;f&1THH§:2007—08—08.
TEHE B 0 5 Q1964—) , T3 (DU , WAL A, 5 9 TR I, 184 2k DA S35l S b Bk Ak 24 0 98 T4 .
EE&WA . EAMFHHE I & H (P00039) .,



%5 M

BRSE. A0 C—Ci IR E BRI N ET R + 513 -

REBAFAEVEZ AR ZAE . BExA A C—Cs
TSI 00 72 o3 M [ B LB HIGE L e A BRI
et [ P9 A H R R 3R R i R R v
R B a1 sk ey Y A I SR L
EAFEIAR & BT, H el T RUR AT T A E
o BEAT R S8 4 L ICHC R A2 B BR . A
HIF SR A e A R e AR Wl AV TR 4 B el 4 20 A O 1k
A ERE B, L1 — AR L — A8 b 4 5L 433
P Co—Cy A C—Cos (5 CoOH 43 E BEIH5
F 58 3 W1 5 12 (M AC 30 R o 52 PR ol 2 180T 0K L B
E AT AE LR AU HE R A8 AT B 5 T BAT
ARG 68 A 1L

1 e g A7 ik B

SIS AN AR R 36 [ B HL % CP3800 (o ik A )
I 5 il B AL CA BT 2 R B 48 ) %5 8 Jid 2 W A A (AR
Bt R4 %5, 7E CP3800 (A3 AL bt 454 M E
EFC HL i & 5 0l 2% Al 1079PTV 2 %7 I i o k¢
L HTRE BB 22 PONA A, J7 vk B J5 1 2
BERESFE R 5 mm 2247 MERFR LS A 95 B4R
B TP A BB AL S B AR B SV TR RN A2 A A T T
W0 2 s TE AR T B B A b B 4 T ]
JE AR U DR R AE LR A B B — e R TR
FRURAT 0 1% 22 2 A AT L B A M R P £ 1% AR
“PTV YJ &I R 43 A AR % Cos DY 08
P I3 IF DR B AT

2 IS

2.1 HRLEINZREHE

FE 43 M RE i 1) £ 3 5 v Bt 2 il R 9 1 ok 0
VTG ¥ K A RT3l S 2 i R BRI R R, A T
5 SRR ) 4 3 R TP AR AR 4 38 O X 43 i A R G B
M, ¥E 001843 5 J5L Il #E 47 4 il £5 S0 0, SE 09
JEANR BRI 50 g Zead S 4R A 850 °C @il
Ab B3 0 25 I 3 e D ARG s A T R AR AT
B S L 08 L DE VR = AR B S A % KR
T8 i e 45 ASC e 246 o ) 57 BB — = A R A 5 R
S FVRN I, — [ e 48 A AT . R RRRE S R D
Bifi b, BRRIELMSEOT RS R LE 1,

1A L3 BRS04 AS 8] i 25 7 SO R 4R
B 205 B0 5 W L B AR S A R a5 R R
FhBE 53 B 5 3 B o T AR S LA AR Y R
EROIR R Y Y el e T ST N € R 4]
fam bt A EEEM R A C—Cu BE R i 28 1k
A, 1 REES Co—Cs 45 41 43 06 1w FR L (B 1Y

BALTEOL . LA Cs BL SRR B0 A 4 2R A
X AR RE 5 T 1) e 2 2 e DAL R D ) AN ] 22 5
BR. BAMEWSG SRR 2 SR 3 SR
Bk o M a5 AR H T (H AN 1 54 Ot A 25 5L
T, Ul W R A P R R B R R AL A X
BUE R A B W A R R U B
SRR R RAAR /N T A W B R g A
(5 KSR L 3 5 R A O B R TRt T 5
SRR —8e, I T ATAR B A e TR A
PR
2.2 BIEEEFEMARYRNEE

R i 14 I Ak B X € 3%V B
SO O T BRIk LR W L R A AR i R T )
WL . AERE AL AR SR T BRI S SR % #
TR A AT A B 0 T AR X e N R A A Y

F1 3IMERNBERIELSH
Table 1 The light hydrocarbon fingerprint
parameters of three types of samples
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Fig. 1 Effect of sample pre-processing
on the analysis results



« 514 - e b B

529 &

Wy 5 3 ARG R L PR LG 2 FH 7 A P9 B 0 R 4 i)
Pl Co—Crs 58 1Y A [ 4 4 40 1 52 2 o A, WIF 5
FWITE A A R 28 W Joa vh A s s ) 4l e DAL
a W EAVE N AR B M e F . ARRAFFE L 1—
AR R ) Co—C, ] IR 28 o i 5 4L LA
1 — AN bR C—Cos 8] (B CH R B
)5 1
2.3 FHiEBEKELRE

5 5 B [ AT 23 2 B0 IE 7 v A AR A TS R
S E A R T 100 %8, i TREEE
(52 P L E 350 H BT T SRASBIE 9 T vk 1 Tl i R
KF) 85 % LA b AN[EA M A A R it 2 Ak
A T AR T 555 7 S i B VR R TR s R I
WONIR A IEABE ) o I A G2 &5 10 AR 9 5 5 1F
Frog Bt . 58 R A S R AT % E AT .
700 2 55 SR R D R S A L B AT AR B0 0 T ik
Ml R,

i AR (DL 3 2 Sk [ ok
[ 130 3B 434 o i) g 1 DXL . I 9 v ok i Ak 3
BHNFRPI— O T A Co TR, Wi 1 —
T T C—Cos TR, C—C s 85 W 5T I A X A
IER L. 14, 35 sb o] 15 3] 2 B dl 5 10 A =
R/

W:WCG +Wc7715: : (1)

LD A RFEEBL, W RER, S, 1§ 1—C .,
S, & 1— LM

AR CO XS @35 20 B i 3 AN 4 DI 52 56
FERMIEAT TOH3 L S5 R W3R 3. 2 M R WL AR BIE S
J7 1 BAT B4 1 [, 58 20k B 05 1 6 SR Y
TR OKT 85%) . HS—B FE&h [ R A, (H 4R
HEIT 90 V0, YL 7 TAAT ARG B M JEE

*2 EAULEWH FID KIERF
Table 2 The FID correction factors of
some sample compounds
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Table 3 Recovery ratio of the standard samples
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Table 4 Stability of the analysis method
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1.0 4 107.70 96. 83

1.5 2 101. 81 91.53

HS—A 111. 23 2.0 2 102. 23 91.91
2.5 2 97.17 87. 36
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Table 5 Repeatability of the analysis method
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2 0.610 86 0.003 54
3 0.613 38 0.614 4 0.001 02 0. 47 3. 66
4 0.583 02 0.031 38
5 0.618 54 0.004 14
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Table 6 The quantitative analysis results of C; —C;s
light hydrocarbons in the rock samples
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G—12—1 60 0.18
2.70 5.40
G—12—2 60 0.19
G—13—1 60 0.16
3.03 6.06
G—13—2 60 0.17
G—14—1 60 0. 36
4. 00 8. 00
Gl—14—2 60 0. 39
G—16—1 60 0.63
1.56 3.12
G—16—2 60 0. 65
G—17—1 60 0. 32
1.59 3.18
G—17—2 60 0.31
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Sag, the Bohai Bay Basin and the Tarim Basin
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