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Abstract; Determination of hydrogen and oxygen isotope ratios in water samples by GasBench [I-IRMS using aqua
equilibration technique was reported in this paper. Effects of sample volume, aqua equilibration time and signal
intensity of reference gas on the determination of isotope ratios of hydrogen and oxygen were discussed. CO, —H,0 on-
line equilibration method for determination of oxygen isotope ratios and hydrophobic platinum catalytic H, - H,0 on-
line equilibration method for determination of hydrogen isotope ratio by GasBench II-IRMS were established. The
methods have been applied to hydrogen and oxygen isotope ratio determination in standard water samples. The results
are in agreement with certified values with precision of 1%¢ (1g) for both hydrogen and oxygen isotope ratio
determination. The methods provide the advantages of good reliability, high efficiency and less sample loss.
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Fig.1  Chromatograms of hydride and oxygen isotopic ratios
analyzed by Gasbench I -IRMS
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Fig.3 Effect of volume and molar ratio of water sample on 5D
and §"0 determination ( compared with reference gas)

P 3¢ 3d B, i /K AR R K/ BE R
5D F18" O M E{ABERE 7K HEE /R EL IR/ i 2 1k 1
mixdFEmMEFERKHNERKEEXH
Mo/ (My,o +My,) %5 T4 5 BE K I BEOR R
XA Mo/ (Myyo +2Mco,) IRUEIR S Fox Ly §:]
MR IRMENETLRT 2R, MEENETS
IR CO, 1 H, " 4 1R 32 % 41 .. CO,/H, 0 F

H,/H, 01 /R AR 2%, RREHABUKRE 4 CO, HY
AT BRI T 60 WM BMEMEH], HR
FKARFRRI SIS 45 R #280 , GasBench II-IRMS 7] IX5
e LA KR A B RO R AR, B KR
PIZER. ASLEFRAEGKIIE/RLN 0.95 Bk
F#0.2 mL,
2.3 EfyBdRli R

H,#l He BB &R SKBEMZAKAEERMLE
A, VAR E] & 25 min,37. 5 min,50 min 1 87.5
min, S 50 min 1 87.5 min [FHE KK F L EE
ELHE T ; 45 50 min #EFHEO TR E (10) B
0. 56 ; T F-45 25 min.37.5 min #187.5 min BG4
NEE(1o) 3912 2.7.2.69 710.71( W& 4a) ,

CO, 71 He MR A K S5/KH A Z IR &4 A RAL
FEAcH, A4 BHE A 12 h,18 h.20 h.24 h 30 h,
39 hf171 h, ¥4 12 h f1 71 h FHEMEFRME
HEE 1L 18 ~40 h M BLA RIRE (WA 4b)

a
135
.
*
.
é-m M | i :
L] .
$ L
- . R
143 % - -
1ygg/min
-13.0
b
%'13’2 s
.
2 Yy
134 .
136 . \
13'0 20 40 60 80
teg/h

B4 SEdadild sD M6 0 MR (HXMSHS) MK
Fig.4 Effect of equilibration time on 8D and 5* O determination

(compared with reference gas )

AR ] T RAS R RS H, - H,0
8 534 R R0 R A B8 £ F 455 ] 2 50 min; CO,
- H,0 P H7 R AL K A B AE-F eyt (A 22 18 ~
40 ho ETF RV, V4S54 @R A A
REA 2 s i T S A£°F i (8], 7] B 2R DA S
HRERR HMGREE,
2.4 AFwBERRGE I RENRRE

I I K S AL K B R L I A KA
FRFN KA, 772 R R RIRE 27T,
He [EF) 120 kPa, 2R KfESBEKRT 3.8V,
K RMET ,2.06% H, + He RS 5K
¥4 50 min, (2 R A SR RLBFEE, AR
T IE RO R S e SR R L D/H, FidR

—3 —



1

7 # K
http: // www. ykes. ac. cn

HEKREA IEW B p ke S R R R AR

A IRMS 5 GasBench 11 B, #| F CO, -
H,0 FAFTELR B i K AR R AR, H
R EBREGEERE 32 C,He K7 120 kPa,
0.3032%CO, + He IBA S5 0.2 mL /K #%F 4 20
~ 40 h, BRI E R &85 i CO, R
RIEWE"S 0/ 0, F 5 o /K B AL IE 1l & 9B da
CO, R EH R

WE R Y E GBW (E) 070016 ¥4 ji% /K
GBW(E) 070016 %7K , 3236 % /K b5 ¥ 1TP-S1
S EFMNEE SETEMEREABE. &1
RER MBEEAREARFEEN, SHEEMHR—
B, KR ITP-S1 ERI R E (1) 2 1%,
HRMESTAKEE(10) 4 0. 1%0,

#1 GBW(E) 070016 M%K% Kb ITP-S1 M KR
0% 3:vzgy

Table |  Analytical results of hydrogen and oxygen isotope
ratios of GBW(E) 070016 and ITP-S1

8D ysuow/%o 50 ysyow/ %

e WEH(10) £HME(lo) MEH(l0) BEH(l0)
GBW;%;ZOM il 15(77.7::)0 B 5165027 1(9n 13]:;)’ ! 19.74 50,05
GBW(;)*WWS '5(‘::60)'91 -4.820.3 '0(':(’:6()"07 -0.9£0.02
i!g;;ksf:m _5':':2;)0'05 -54.56%1 _656;3'09 -6.89£0.1

2.5 FRKRAERGEHR BT

HEE I T E A ROKR R BRI R
AR, B 5 ERER, LT KOS ALK
(B TERIK M o

[ERIE Y NioE kAT ila, ]
Fig.5 &D and 8*0 for natural mineral spring water samples

3 &g

T GasBench II-IRMS k¥#E . &N
RARMAES DTS, B R ER A5
5K, BB 43 2 O ME T B 3 AR5 0 RS K A
BEl, dRNEARSTANEE (10) R 1%,
AR RABATNIEE (10) K 0. 1%o,
— 4 —

4 BEE

(1] Rrte frEm, /e, Y. FERNRIKTERD
MR ). AR iR ,2006,17(5) 738 - 747.

(2] A xR, & Bet S AR REKIER
HRRLAT]. K TARERER ,2003,17(2) ; 163 - 166.

(3] B, E3CH KRR ARER T KIES]). BT
7K ,2006,28(2) :33 - 36.

(4] FpE ARMTERELENELERFHRALT].
RARESHE,2002,23 (2) :67 -68.

[5] Mihael Brencic, Polona Vreca. Identification of sources
and production processes of bottled waters by stable
hydrogen and oxygen isotope ratios { J ]. Rapid Commun
Mass Spectrom ,2006,20:3205 - 3212.

(6] Fhaued, BB MOGHE, AL, B E. B R R B AR

[10]

[11]

[12]

(13]

(14]

(15]

[16]

(17]

(18]

FERYK SR RBTR AR )] £ 554R,2005,25
(9): 2362 -2371.

R, ANR, BRE, EiF BEtE AR REK
AL TPOBFRHERT]. K3, 2007, 27(3): 1 -5.
X, ERF, MG RRE, RRE LK, L
. B4 K b 60 #) CO, - H, 0 Pk []].
B4R ,1987,1(1) .43 - 50.

BUEE, XIHE. A RUK R AR FE MR R
R EERP A )]. BRI, 1992,21(3):
291 -295.

Gucciardil A, Cogol P E, Traldi U, Eaton S, Darch T,
Simonatol M, Ori C, Camielli V P. Simplified method for
microlitre deuterium measurements in water and urine by
gas chromatography-high-lemperature ~conversion-isotope
ratio mass spectrometry [ J ]. Ropid Commun Mass
Spectrom 2008 ,22:2097 -2103.

Ripoche N, Ferchaud-Roucher V, Krempf M, Ritz P.
D and ™0 enrichment measurements in biological fluids in
a continuous-flow elemental analyzer with an isolope-ratio
mass spectrometer using two configurations [ J . J Mass
Spectrom 2006 ,41 :1212 - 1218.

Juske Horita XI#5% , 7 B 48. & - KFEREMTRAK
REEGKPARMEI] R R, 191,
18(2) :60 - 62.

Brbas O, Guillou C, Reniero F, Sada E, Tanet U.
Deuterium/hydrogen measurements in wines and fruit
juices by platinum catalysed equilibration method [ J ].
Rapid Commun Mass Spectrom 1996 ,10.246 —249.

Uemural R, Matsuiy Y, Motoyamal H, Yoshida N.
Deuterium and oxygen-18 determination of microliter
quantities of a water sample using an sutomated equilibrator
[J]. Rapid Commun Mass Spectrom , 2007, 21 :1783 — 1790.

Thielecke F, Brand W, Noack R. Hydrogen isotope
determination for small-size water samples using an
equilibration technique[ J]. J Mass Spectrom ,1998,33
342 -345.

B, K E2, e, AL, IR Gasbench
I -IRMS /KPS R R ir s F R R BRI (1]
B4R ,2006,27(4) - 215 ~219.

Stephen T Nelson A. Simple, practical methodology for
routine VSMOW/SLAP normalization of water samples
analyzed by continuous flow methods [ J ]. Rapid
Commun Mass Spectrom,2000,14 ;1044 ~ 1046.
Thermo Electron Corporation. Finnigan™ GasBench Il
Operating Manual[ Z]. Bremen,2004.



