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1.2 JREREAE S RS0
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IR A AR U HE K S s AR
AR B B ER A . TEA—E IS A
T AT ARG , FIAMR R T YERNE &1
B, PRGSO E S5 1 i
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1.3 Motk

HERE PR EE 180°C , i A <, AR ) 60. 9
kPa, }: 3 # 5. 82 mL/min; & S il & 47 mL/min, 5%
U 400 mL/min, WA i 30 mL/min ; A5
Al 230°C s R O 7 e RE (i e 5 0 1),
H S FEE L 100 pl/s, BEAEEE 100 pL,

C, ~ Cs IR & bR AR THEL R - 90 46 il B2
90°C ,{#4F 1 min; L 40°C/min F} & 180°C , {45 2. 1
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2.2.1 AR SENEE Rk
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Table 1  Analytical results on the determination of acidolysis hydrocarbons at different sample weight
BEL R mefif i (pl/ke) TR A 22
%' (g) CH, C,Hy C,H, G, Hyg C,H,  iCH, nCH, iCsH, nCsH,  3C,, (%)
2.0 146.22 6.74 0.10 3.64 0.11 0.32 0.33 0.37 0.17 11.79 7.19
5.0 146.52 9.28 0.16 3.48 0.13 1.12 1.27 0.82 0.23 16.49 7.00
787  10.0 152.12 9.29 0.19 4.45 0.14 1.33 1.28 0.59 0.20 17.45 3.44
20.0 163.81 9.82 0.08 4.26 0.10 1.21 1.21 0.73 0.24 17.65 3.97
40.0 179.05 10. 88 0.08 4.90 0.09 1.29 1.21 0.88 0.62 19.94 13.65
2.0 525.97 36.68 0.20 17.06 0.11 5.07 4.52 1.97 1.07 66. 66 12.18
5.0 564.78 41.03 0.14 18.75 0.10 5.24 6.20 4.45 2.00 77.91 5.70
666 10.0  609.31 43.32 0.13 21.17 0.11 6.53 6.14 4.81 1.74 83.95 1.73
20.0  636.13 45.85 0.13 21.64 0.07 6.52 6.55 5.09 1.81 87.65 6.21
40.0  658.47 48.42 0.17 22.77 0.07 6.23 6.49 5.09 1.92 91.14 9.94
2.0 1235.61 96. 82 0.37 53.15 0.27 17. 64 13.36 13.33 3.95 198.87 8.68
5.0 1276.29  102.45 0.30 57.24 0.24 19.83 17.16 14.76 5.62 217.60 5.67
727  10.0 1386.73  115.07 0.23 65.02 0.17 20.38 18.15 18.69 6.84 244.56 2.49
20.0 1432.70  122.20 0.16 69. 06 0.14 21.13 19.28 17.85 6.41 256.22 5.89
40.0 1433.75 125.79 0.16 70.96 0.17 21.46 19.75 18.30 6.55 263. 14 5.97
2 AERSHIR LR e R
Table 2 Analytical results on the determination of acidolysis hydrocarbons at different reaction temperature
BEGh R Mefif i (pl/ke) A 2
g% (C) CH, C,Hq C,H, C3Hyg C3;Hs iC4Hyg nCyHyg iCsHy, nCsHy, 3G, (%)
20 60.55 10.10 0.29 4.26 0.20 0.61 1.41 0.49 0.54 17.92 5.07
819 30 63.19 10.13 0.27 4.22 0.23 0.63 1.45 0.49 0.53 17.95 0.94
40 63.95 10.27 0.31 4.33 0.24 0.57 1.41 0.45 0.55 18.12 0.25
50 67.46 11.07 0.38 4.69 0.25 0.60 1.59 0.50 0.58 19.67 5.76
20 216.51 13.25 0.26 4.84 0.13 1.29 1.27 1.14 0.46 22.65 8.06
35 30 234.62 13.92 0.28 5.05 0.22 1.19 1.35 3.16 0.38 25.53 0.37
40 240.45 14.22 0.28 5.15 0.21 1.07 1.26 4.42 0.44 27.05 2.10
50 250.42 14.69 0.33 5.30 0.19 1.19 1.35 3.73 0.41 27.18 6.34
20 953.57 78.00 0.17 28.54 0.13 8.40 8.25 5.90 3.20 132.594 5.72
30 1020. 38 80.51 0.25 29.30 0.19 8.31 8.69 5.30 2.48 135.039 0.89
33 40 1033.13 81.89 0.28 30.67 0.15 8.44 10.12 6.63 3.40 141.587 2.15
50 1038.51 82.73 0.36 30. 88 0.20 9.09 9.91 7.29 3.66 144.129 2.68
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Table 3 Analytical results on the determination of acidolysis hydrocarbons at different reaction time
B T Rafiffe o it (pl/ke) e R i 22
415 (min)  CH, C,Hy C,H, C;Hy C;H, iC,H, nCH, iCsH, nCsH, 3C,, (%)
5 959.49 30.70 0.11 11.38 0.14 2.72 3.51 1.76 0.99 51.31 1.12
374 10 966. 95 32.46 0.26 11.26 0.16 3.39 3.61 1.97 1.02 54.14 0.35
15 982.46 32.01 0.53 11.88 0.16 3.39 3.50 1.80 1.06 54.34 1.25
30 972.62 32.02 0.24 12.43 0.14 3.51 3.19 2.02 1.40 54.94 0.23
5 2113.93 38.94 0.22 12.97 0.16 2.53 3.67 1.63 1.36 61.48 3.21
’ 10 2209. 69 40.72 0.19 12.95 0.20 2.50 3.68 1.73 1.40 63.36 1.17
15 2245.27 41.25 0.24 12.85 0.21 2.54 3.77 1.60 1.40 63.85 2.80
30 2167.66 40.23 0.50 12.26 0.29 2.90 3.76 1.59 1.24 62.76 0.75
5 131.18 10.45 0.05 4.80 0.05 1.28 1.18 1.03 0.46 19.30 2.01
" 10 134.37 10. 64 0.07 4.86 0.08 1.28 1.28 0.91 0.40 19.52 0.37
15 135.61 10. 89 0.06 5.33 0.08 1.25 1.36 1.14 0.55 20.67 1.30
30 134.34 11.88 0.09 4.93 0.08 1.59 1.67 1.13 0.44 21.81 0.35

AN [r) b DX 9 AR il IR A e 5 o 3 L i
K, Hhe s mfEJLEDLT perke .C, ~ G RETER S
FILBLT pe/kg JE BN AE L, A T 2 5 0 b s
SR UERA R, I b e AT e K R R R TR
BFRUEAR . BRIFIEAE 0 22 M o R R B8
s [ P R R S AR B ZERAL S T AR 1
FRUES AT B T, 53 B RCR A, T W i 1 2% ot
TP, FEFF Al LAAE 5. 35 min 58 A
2.2.2 SimkRERE

Xt 20: 1,105 1.5 1.1 1 FIAI9iE
PERE T 200 AT 5200 . AE AR S 1 52 50
R €0 1% (R M5 5 5 A S B A ot 1 o A R A0
BN AIE o 78 BT AR & AE S B, AT FH AR
WREE R A AR UAR 2, RS- L 1 1 ke
J5 3 FEA T i A R AR R, AT A R TR A
FRUESAR 1, R 5 1 ERE Dy 28, REAE 1S
)4 e (AN R URE RO L
2.3 JiiEMERE RSB IBER

FERAL ST 551 F  F C) ~ CoIR A RiEAA 1
i R I SRR T i F 2.0 mL [ Bk
o WA 12 AR HESARFE S A B SR 2 i
SEIEATAAH TR , T bR SRR 5 B 0 A
XPURZE AR E (e 4) o AL 3 510 I 5 (B A X
WEELE - 2. 12% ~0.02% Z [a], K% B 0. 8% ~
1 1% o VISR A I & i B A A T AR T 4%
83 50 M HU X 7 B B 0345 SR 2 43 1) 34
HBR A 0. 007 ~0. 057 pl/kg,

2.4 Fehhbr

PSR B ) 6 A FRFFFEFE ST T 2 IR
M7 I, S5 5 s B e B s A R 2E o 1. 77% ~
14.21% , e T AR S A O T B 8K

* 4 MEERRIREE C, ~ CsIAERRIE RS % BERR IR
Table 4  The accuracy, precision and detection limits of the

method for acidolysis hydrocarbons C; ~ Cs

415 e HXFRZE RSD Hi R

(pl/L) (%) (%) (pl/ke)
CH, 99.52 0.02 0.8 0.057
C,H 9.87 -1.31 0.9 0.021
C,H, 9.53 -0.74 0.9 0.022
CyHy 10.2 -1.94 1.0 0.017
C3Hg 9.83 -1.73 1.0 0.017
iCyHyg 10.25 -1.41 0.9 0.012
nC,yHy, 10.6 0.02 0.9 0.012
iCsH, 9.91 -1.91 1.1 0.008
nCsHy 10. 86 -2.12 1.1 0.007

2.5 PRl Sl
R T B e TR R, J#EAL T IR IR
sn BT R SRR ORIE S TR i o AR AT L A v
DZ/T 0130—2006 #i. 5 , B i 12 1 bz &5 B > 100. 00
wL/ kg B, AR i 22 Fe 1R B A 20% 5 2 fift 1 Y e &
4 10.0 ~ 100. 00 wL/kg B}, #H X 22 7214 BR by
25% ;TRfFFEH e o 1 ~10. 0 wL/kgh, #H X
EARVFR N 30% ; IRk H b it < 1.0 pl/kg B,
A NFIRZE SRR N 0.5 pl kg, ARifE A AR o & 22
SKOMAHRHRZE < +12% , MR bR 22 <10% , %
10 AMRERREA 1 AMPRIEIARE BREFD | AN
HAT, AR f R M 6 F C, ~ G4l
A3 R 45 S A T AT AR I A Jo e R TE AN TS o
KRICIRIFIE Cy ~ Cs 54157 1 T 5 B3R 1 2 BE R i
J F B 10 I o 4 o 1%, R A A R AE 90% LU I
A R R A I ] A N 1 S5 A BV R R
Fie B b Jo e s i e X} 13434 HEFR B FERE
ORGSR TG o IZHEREALIE 1287 14, Hop A4
A 129 1 C, ~ CoIR A bR iSRG BRI 105
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PFEERE, 2 AR RS, FEiTas R E#E S,
AL UL AR R BERE A X IR 22 - 2.05% ~
0.71% , F X AR ER 22 <5.3% , 5K K 100%
A fife J VR st R A X A 22 4 0. 01% ~ 19. 66% , -1
7.81% ,F4& %K 100% o F K2 H0m AL AL
i PSRRI C; ~ Co e & IR
ot AR L M R 2 R A (), PRI Ik, X o
HEUSE ) 5 2 BT b 2 TR, A 48 20 AT 1) i R TE AR
Pl 75 B — 2 N F5E

F5 13434 WRRfRIERESL TR TR
Table 5  Analytical results on quality control of 13434 batch
acidolysis hydrocarbon samples
PR A FRE B

5N [FRielts I AR RSD ARek| HxthiZ I Ak

(Wl/L) (RI/L) (%) (%) (%) (%) (%) (%)
CH, [99.5 99.59 0.09 1.5 100 |0.01~19.66 7.81 100
CHg | 10.0 9.79 -2.05 4.5 100 [0.12~29.14 4.94 100
CHy | 9.6 9.52 -0.8 5.3 100 [0.00~0.46C 0.09C 100
CHg | 10.4 10.43  0.27 2.6 100 [0.00~32.01 5.04 99
CsHg | 100 9.89 -1.12 5.1 100 10.00~0.33% 0.06C 100
iCHi| 10.4 10.29 -1.10 3.5 100 |0.07~42.29 13.91 90
nC4Hy| 10.6 10.66  0.53 4.9 100 [0.09~38.50 13.17 92
iCsHyp | 10.110.17  0.71 2.9 100 [0.15~23.22 7.65 100
nCsHp| 11,1 11.15  0.47 2.7 100 |0.19~34.97 11.98 97

e RO R B pl/kg (FESH Co Hy G Hg &35 < 1.0
pl/kg) o

3 &g

ASSCAE [ 8 bR GB/T 29173—2012 (i 5Eat I,
0 Ao A A e P e MR B SR 5 0 1R
PRI A EA TR, KOS v 1 MR R il ) 20 AT
RO 38 I ) S ORI R AR AR R TR
KRR B BT R E AT %5 1%, AR 7 35 RS DRAIEAE: i
AR A AR R R B, X B S A B R
FRIRUK G IR TR

BERS I AR EE dh il B (R 20) K
T, ARAC I e 3 2 B e AT 1l — e — 4
FRGERIAE A RITAL BEEE A CHNTR Rk T2 ik AR A
VRN R 1 A ) BT N 4 [ B T A2 T
R i G Y R AR A e P B O i i Ak 2
BHOR s RPN IS EAR 23 A 1) R A8 A1 o3
B EAE S HABTARME LU S& 19, I & A 57 A
SETERE N T S R AT B PR ) 2 K
ARSI A AT HB B, LI I AR
AR IR S AR R R AR R AL R R
Ko EBOT 1)
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Determination of Acidolysis Hydrocarbons in Qil/Gas Geochemical
Exploration Samples by Gas Chromatography

CHEN Wei-ming , XIAO Xi-lian, LI Qing-xia, BO Wei, ZHANG (Qin
(Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences,

Langfang 065000, China)

Abstract; A method for the determination of acidolysis hydrocarbons in oil/gas geochemical exploration samples by
autosampler-GC-FID using multiple acidolysis devices was developed based on the improvement of traditional single
set acidolysis equipment. The optimization of the main analytical conditions and quality control are also discussed in
detail in this paper. The acidolysis of samples was carried out in vacuum in a 40°C water bath for 10 min. The
emitted gases of acidolysis hydrocarbons were stored in sealed bottles for gas chromatography determination. The
detection limit of this developed method was 0. 007 - 0. 057 ulL/kg with relative standard deviation (RSD) of
0.8% —1.1%. The relative deviation (RD) of two independent tests for 105 samples varied from 0. 01% to
19.66% with an average of 7. 81% ( calculated by methane ). This proposed method is suitable for the
determination of acidolysis hydrocarbons in oil/gas geochemical exploration samples and has been successfully used
in natural gas hydrate prospecting.

Key words: Gas Chromatography; acidolysis hydrocarbons; natural gas hydrate; oil/gas geochemical exploiting

samples
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