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Optimization of compound-specific hydrogen isotope analysis of natural gas

ZHANG Wenlong, HUANG Ling

(Central Laboratory of Geological Sciences, Research Institute of Petroleum

Exploration & Development, PetroChina, Beijing 100083, China)

Abstract; The conditioning method has an important influence on the compound —specific analysis results of

hydrogen isotope ratios. The effects of three methods (injection of n-hexane or methane in the inlets, the reverse

injection of methane) on the determination of hydrogen isotope values were investigated and compared. The

results showed that the method of reverse injection of methane before each sample analysis can ensure the consis-

tency of conditioning in the pyrolysis furnace tube, and can provide the best repeatability and accuracy of the

compound-specific hydrogen isotope determination of natural gas.

Key words: natural gas; hydrogen isotopes; analysis method; conditioning method

SRR R IR P RGP 2 KR EE
JCER I 7 3 4R R AR fb R R i A BR A
R OCTER R BB R HLRIAR R R AR
BT E TR ABITRA , RIR USRS TR
I3 22 43 M A 4 46 ke i o S P T
VRSN B AR S oG 3R ot di e LR o 3% o i 22 e de
RITER , ST R MR Z MG 00 0 BrHoAR X 528807
BASEAI AL AR iR g
S[R3 BT AR L, K2 o3 SRl 3R S R IR A
PRI A 22 RS2 R T LAy T 4 SR M A
ZEHT A3 HAR U RO 2 YOI e A 2 I B K
FRE N 10%0, B T 5 ZALAL @20 B B 53l R
FHORE AN Z M B SR OGS A 250 R R BT R A9 TR
BEIRAXS AR L R 4 R A H A PR FERR VA B
FERER , Hh T R 5 PR T RS B0 i / EL

4% B #7:2018-08-03; 21T H #7:2018-08-30,

FEHATE , CA STIRZEOR IR (19 52 3007 A
SIRACRIEAT T SR E Y HB) H RGN Ik,
A SR B MR IR BB G — W7 1%, I A T
Je e R N I e VA 2R I,
TR w2 2 RS2 BRI T e SR 7
E e DIR: L a1 AT A3 {1 o 2 TN [ O
fili b WS URIRTTIETT G 1 %5 55, % 2Rl bR 55
ABRCRAEAT T URIIAITHE . ASLEEE R n] K
IRIRIEAARAL 5 W ) 152 28 7 A B dhe 1) B 524
FIERA RS IE R

1.1 (U= FnEREE
25 [ Thermo 2% 7 MAT253 S A% 5 [\l 4/
EIN A0 , PAGee I 3% 2 5l Bl % £ Trace GC Ultra

TEHE BN KO (1960—) | 5 | m g TR WA WLt ER L2220 B 55T . E-mail ; zhangwenlong@ petrochina.com.cn,
BEE£WME . BR A SRR ST H « KRS PRI SR SR 7 285040 U B H N FWFFE ™ (41473020 ) A1 B R AR S0 A B Al 3 A
T H 52 2 SR BR AR TF A S5 M (2016A-0205) GBS



- 856 - e o ¥ 3 W B o540 %
M 25 B Varian 23 7 €4 3% A Pora Plot Dk = A1 BT R R R ARGHE A GCC 2
Q(25 mx0.32 mm) ; R AN BArME N E BIRARRRS, e SR EE A A, i e
KERUEY) T GBW4478, MIREE R 1450 °C A 2448 ) v add [m] 2 A5 M GC
12 RASBESEMESTLIEFEG Hezs AR . e SR T 2x10° Pa, BRIRGE

TG 33 CLL 8 C/min FHEABURFRE]  HHESUA 10 s JEFFRE 8 min BIW] ELHEESATRE &
80 °C,HLL 5 C/min JHERF] 250 °C ; #EAE FR EE 1 R
200 °C; FERE M HE 10 ¢ 15 i U E i 2 GRSVE
1.2 mL/min;; {5 2R BE 1450 °C; &1 * 1 R 3 Fhig T 20R B iESE 10 O
JE 9.5 kV; B FIRFLAS B 2.1x107 Pa; BUREARUEYE AT AL 2 AR 52 56 % 564 B i 19 S 30 25 Y
(8,00) /NT 0.5%0; ZeE/NT 5 permil/ Vi i g SBFRUERESLIEAT IS IR 25 L . 181 2 R i —
S 7 2x10* Pa, FJy 2k o I LR AL 2R 3 B 45 R A B[] 1 722 4k
1.3 $RAEERLR T, 22 0 3 FiRacr=liEsL 9 HX A —50 3
Tk E S T A R R R NEREREREIE R A IR . R R B T
HERE AR AR AR R 1450 C /Yy L3 FPERZDTIEBYIR H AT 9 H ] iy £ 2 22 4
BURAE . TE GC HFRECNIREE 250 °C A3 10 0 1 XHEES/INT 5%o, Wi i 22 E8/NTF 5%o, Y RETH /2 5
ISR N GC BEREITEA 6 pL IEC e, ikt MEIRAR A Em B S MR 2R, i 2
FATRELE 100 °C TR 1 min, 854 1 C/min ) OISR B G ST LIE ) i R H DU 5 i ] 3
HORTHEF] 105 C IR 6 min, TEFE 6 WEIAR 0, El—FE& 0 S LB R L R A0 R (AR 2
FUEC eSS A4 E 40 min, WSO IR A BEE B I , SRR Y
HE RS E— PRI ER TR R R 2R AR R (H 2 Al ok 2 E 1 &
HA ., GCHREIEE N 250 C Ak 10 : 1,68 [ ERMEH AIRZER/NT 10%0, 7565 5 20K
AT AR ORFFIE IR 100 C ST, N GC #EFE H % HIE T LA ), B3k 3 Fhifor i AR R Bt i
S 40 WIEA 10 pL UGS BRI 30 s, X2 EEIREEREE 18 3 ~4 h INBA PR e e A= e il 282
FaE 40 min, fRIL i R AR R & W A R 2R 43 B o
HEFE —_————— e —
o FIDRZ |
A |
|
X |
mr As |
@iy le———— J IR 26
(GC) (IRMS)
K1 GCC2BES BN
Fig.1 Schematic diagram of gas path adjustment of GCC
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Table 1 Internal laboratory standard samples analyzed 10 times
continuously in 1 day using 3 conditioning methods

ESREN AR Z{H W 8D ysyow M SDygyowRE/ D)%
5y ODygyow/ %o Ik SEE %o W %0
1 -216.87 10 -1.87 2.62
5 -215.00 2 -215.34 10 -0.34 1.39
3 -216.18 10 -1.18 1.89
1 -175.88 10 0.12 2.76
ZhE -176.00 2 -177.61 10 -1.61 1.12
3 -175.08 10 0.92 1.17
1 -148.00 10 -2.00 4.37
e -146.00 2 -146.95 10 -0.95 2.34
3 -146.85 10 -0.85 2.30
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Table 2 Internal laboratory standard samples
analyzed over 9 days using 3 conditioning methods

A DI TR 8Dysyow il R 5Dvsmowi7%§/ SD/%e
25y 0D ysyow/ %o Fk SEYME/ %o €' %o
1 -217.53 9 -2.53 1.49
LR -215.00 2 -218.03 9 -3.03 1.06
3 -216.30 9 -1.30 1.27
1 -178.00 9 -2.00 2.20
L5 -176.00 2 -179.05 9 -3.05 1.77
3 -174.57 9 1.43 2.41
1 -147.68 9 -1.68 2.13
ML -146.00 2 -147.53 9 -1.53 1.92
3 -146.56 9 -0.56 1.86
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Fig.2 Variation of hydrogen isotope analysis results
with time after conditioning with methods 1 and 2
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