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The CO,-Laser Fluorination Method A New Technique for Simultaneous

Determination of 7O and 'O in Sulfates
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Abstract Recent findings indicate that 8 7O and 8 80 values of sulfates especially the A0 value =870-0.3528'%0
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can pro-

vide independent information for tackling such problems as the origin mixing and transformation of sulfates in the atmospheric and

surface environments which cannot be solved only by 8 '*O measurements. The methods available for analyzing 87O and 830 of sul-

fates are extremely laborious and demand high-purity BrFs. Here the authors present a new method which generates O, directly from

barite BaSO, for simultaneous analysis of 87O and 8'%0 by isotope ratio mass spectrometry IRMS . The method utilizes a CO,-

Laser Fluorination system that can also be used to quantitatively generate O, from silicates and oxides. Partial but consistent oxygen

yields from BaSO, are obtained for samples of >4 mg. The system may treat more than a dozen samples per working day with the

analytical error being *=0.05%0 and =0.8%0 for 870 and 80 respectively. With this new method we can effectively and accu-

rately study A70 values of sulfates.

Key words (CO,-laser fluorination method
1
CO,
30 1967
BHSO4
1982
1986
180
Krouse

40372112
1977

sulfate

1100 C

CO,

1997

370 and §180 AYO

IRMS
180

370

1989  Bhattacharya

800 C 45 h

O,
2000
3180

E-mail yiqungan@cug. edu. cn

CO,
3180
Thiemens CO;-
CcO, Ni-
O, 100 %
Thiemens
370
45h 1992



17O IXO

CO;- 49

Kye Ni—  BaSO, O,
8170 8180
50 % Yun 2004
1996
3O 84S 370
2000 Bao Fhiemens
COz- BaSO4
O, 70 %0
0.5h
12 A0
=50-0.528"80
O,
70 BO —CO,-
2
2.1 CO,-
CO,- 6 30 W CO,-
BrFS BI'FS
2.2
BaSO, BrF;
0.2~5 pym
4~10 pm 02
<0.2 pm
Bao 2000 BaCl,
BaSO4
30
min
BaSO4
6~12 mg
2.3

1 25~30 mmHg  BrF;

2
BaF,
BaF, 30~50
BaF,
BaSO,  BrFs 2~5 min
3 BrF;
3 LN, 5~10 min
4 O, 3 LN,
O,
LN, SA 13X
200 C 10 min
24 h
2.4
O, Finnigan MAT251
IRMS 370 8"%0
Finnigan DELTA Plus XP
MAT253
3
3.1
BaSO, 100 %
4 mg
O, 17.5% ~38.5%
28.6+4.2 % Bao 2000
30 +0. 8% A0
+0.05%o
3.2
100 % O, COs-
0, 5180
30 9.4%0.8 %o
NBS127
CO,-

4 mg Bao 2000



50 2005
3.3
3.3.1 Ni-
CO,- Ni- . 1984.
157~160.
CO,-
. ()2 2 . 1986.
Ni- @)
4 mg 15 mg @ . 1996.
A0 313 308311
Bao Huiming Thiemens M H. 2000. Generation of O, from BaSO, u-
sing a CO, Laser fluorination system for simultaneous analysis
3.3.2 CO,-
of 870 8"™0. Anal. Chem. 72 4029~4032.

CO;-

Thiemens M H. 2000. Mass independent isotope effects in planetary al-

mospheres and the early solar system. Science 283 341~345.

O, 25 min 10 — 15 Yun Misuk Wadleigh Moire A Pye Alison. 2004. Direct measure-
COz— ment of sulphur isotopic composition in lichens by continous flow-
COzf isotope ratio mass spectrometry. Chemical Geology 204 369 ~
376.
3180 + 0. 8%o
A0 +0.05%o



