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Table 1 8" Cand 8" O compositions of the stalagmite standard

on varied flushing times

Hezsitil 8" Cyppp SD 850y ppp SD
(min) (%0) (1o, n=4) (%o) (lg, n=4)
1~7 FHE S R P T R P

9 -10.740 0.038 -8.567 0.010
11 -10.784 0.026 -8.480 0.010
12 -10.774 0.012 -8.563 0.004
13 -10.798 0.003 -8.574 0.010

2.2 R

SN BE SRR IR L il 48 CO, SR — N EE AR
P, B 1R 5 o R &k I N 3 6 Bl L BE 1 T v
PR i TR R AR S I A T =
7 3 R B T B A B s R e
2.1 WSk BEHEAS I 6] 2 12 min, S5 )3 A
]y 60 min, (5343 B % A 60°C . Paul 252 @ 1
WIS 45 B TR £ 5 A TR e L 3R 8 7 42 1 76 50 ~
90°C Z I, 1 T IELE B R IR ) 5 11 3 26 R B, BT L)
PR AR IELIE Ry S0°C 45 il B 5 23 P 81 14 5 v R
J R 80°C o 45 b, AR S0 58 N R 43 ) R SO°C.
60°C \72°C Fi1 80°C Xif [F] i W45 S i S0

SRR (3R 2): RO FE A 50°C ,60°C F01
72°C =S 87 C RS B WSO TN IR
BOC IILE L, A 5 Paul 252 38 Y 45 5 — 3%,
FH IR 2] 50 ~ 72°C i BBl 19 5 B8 149 S 45 335 119 J52 7 i
JiE . A, SeuG R AROd s B 80°C AT LA ik S 1
BV 2 7R AR E RS B R 24 S LT, 1t
PR 10 BN TR AT L 4 S S I I 1] PR O o
T2°CAE g SR
2.3 Wit

AR S Tk PR ERAE — 5 TR R 75 SR — R I [ A
RE ST SE 4, TR — BORH S LI 22 - i T o —
SERTIA] )[R 2 IR -7 5 A e 3K HOME 5 1 Ik
A5 2.1 WS B HEAS I TE R 12 min,
SR E R 72°C, (3553 B E y 60°C . 1R il T
(25°C) , IR L R R T I 24 h A RESR B[R] (6 %

AT, 24N R EE TR & 50°C LA F B, S R] AT
DRI % 1 hy S5 3CHR[25 ], A SCH ZE00 S B
[ 5 A 30 ~90 min, iy FI & — AT 15 min,
W0 S RN B[R] (38 A 15 min,
GERFWI(FR3) , RNLET [E]FE 30 ~ 75 min §ig[H
WABAE, [ 245 2R 22 S /0N, A Wk B2 3R , 31X
5 Paul 2557 [ S2IG L5 M) A 5 S S ] 249 90 min
i, 8" C i s oAt DU 4L SE B 25 2 - 0. 2%, 1T AL [
(72 TG B 25 5, Tu 2520 sl T 2500 Y S 36 4
Heo AFIRRERER ™ 1) 5 B I 1) B oy 3 AN [], 4 7K
TREECT R T I RRAT AR AT PR A 1 O T
JE TR P [R] , Paul 25120 38 52 92 36 % BB BR E6 5 4
PR A2 R B R B ES o 235 A SCHE L
A1 FRREE R 2 B A RS, — A A ()57 2R 1Y) T Al
Bf ), SEEUN A R HEAE T 60 min 1A SO B[]

262 AR PHRIE T AP ER AR 41K
Table 2 8" C and 8" 0 compositions of the stalagmite standard

on varied temperatures

RBHRE 8" Cyppp SD 850y ppp SD
(C) (%o0) (lo, n=4) (%0) (lo, n=4)
50 -10.785 0.031 -8.588 0.024
60 -10.726 0.050 -8.629 0.013
72 -10.758 0.039 -8.550 0.027
80 -10.811 0.065 -8.577 0.022

3 AR B R]F A A bAER AR 41K
Table 3 6" C and 60 compositions of the stalagmite standard

on varied reaction times

B 8" Cyppp SD 850y ppp SD
(min) (%o) (lo, n=4) (%o) (lo, n=4)
30 -10.776 0.009 -8.562 0.036
45 -10.749 0.046 -8.512 0. 006
60 -10.765 0.036 -8.524 0.009
75 -10.760 0.011 -8.533 0.044
90 -10.944 0.036 -8.522 0.027
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Table 4 8" Cand 8" O compositions of the stalagmite standard

on varied chromatographic separation temperatures

Bk 8 Cuppn SD 8" 0vepn SD
(C) (%0) (1o, n=4) (%) (17, n=4)
45 -10.823 0.050 -8.488 0.053
60 -10.811 0.024 —-8.485 0.036
70 -10.760 0.024 -8.584 0.047
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Evaluation and Optimization of Carbon and Oxygen Isotopes Experimental
Conditions Determinated by GasBench [[ -IRMS Method

ZHU Yuan-yuan' , QIU Hai-ou’ , DU Yong® , TANG Zhi-yong” , SHUAI Qin*>, SONG Hu-yue**
(1. Wuhan Institute of Geology and Mineral Resources, Wuhan 430205, China;
2. School of Material and Chemistry, China University of Geosciences ( Wuhan) , Wuhan 430074, China;
3. Environmental Protection Monitoring Station of Shiyan, Shiyan 442000, China;

4. State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences ( Wuhan) ,
Wuhan 430074, China)

Abstract: The continuous flow technique coupled with GasBench [[ -Isotope Ratio Mass Spectrometry ( IRMS)
became the routine method to analyse the stable carbon and oxygen isotope compositions of carbonate. Previous
studies revealed that the isotope results were influenced by the varied experimental conditions. However, rare
studies have assessed the influences of multiple experimental conditions on the isotope results. Here, all reaction
conditions including flushing time, reaction temperature, reaction time and chromatographic separation temperature
have been evaluated systematically. Flushing time longer than 9 minutes can eliminate the interference of air.
Different reaction temperatures and time have distinct influences on the isotope values. 72°C , 60 minutes and 60°C
have been chosen for the reaction temperature, reaction time and chromatographic separation temperature
respectively. The analytical precisions are better than 0. 03%0 (for §”C) and 0.05 (for 8"0) under the optimized
conditions. In addition, different isotope normalization methods would affect the isotope results. Two isotope
normalization methods have been compared, based on about 4000 samples of isotope data. The calculated results
from two standard samples are much more precise and reliable than from single standard samples. The study
provides a reference for experimental conditions in GasBench [I-IRMS technology, ensuring the accuracy and
reliability for carbon and oxygen isotope analysis. At the same time, the experimental conditions should be further
investigated in real samples analysis due to the inhomogeneous and complex sample compositions.

Key words: GasBench II -IRMS; carbon isotope; oxygen isotope; flushing time, reaction temperature, reaction

time ; chromatographic separation temperature ; isotope normalization method
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