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Carbon reduction method for oxygen isotope composition of sulfates
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Abstract

The oxygen isotopic composition and mass independent fractionation of sulfates can provide useful informa-
tion for the formation conditions of sulfates, reveal special processes that cannot be acquired by element concen-
tration or single isotope ratio measurements. This aspect is a frontier and hot topic in the isotope geochemical
study both in China and abroad. The carbon-reduction method for oxygen isotope analysis of BaSO, samples was
founded in the authors’ laboratory. The analytical processes of BaSO, samples are described in this paper. The
oxygen isotope compositions of an international standard sample NBS-127, laboratory work standard samples
(S04-1) and laboratory work standard samples (S04-2) were measured. This analytical method is simple and its
operation is easy. The precision of oxygen isotope ratios of these samples is up to £0.2%0 (16), better than
0.15%0~0.29%0 (16) by Wassermen (1992).
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Fig. 1 Sample preparation system for oxygen isotopes in sulfate

QS—Quart stove PW—Platinum wire QT—Quart tube V;~V{;—Pistons TCT—Thermal coupling tube 1G—TIonization tube

CT—Cold trap ST—Sample tube FPG—Film pressure gage HV—High vacuum Line LV—Low vacuum Line
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Table 1 Analyses of oxygen isotopes in international
CO, 15 min standard BaSO, samples NBS-127
1-9’\'7-4 Pa 30 min m mg 846C02 %o
V10 14 NBS-127 BaSO, 30 0.063
O, MAT-253EM 15 NBS-127 BaSO, 30 0.112
46 18 16 NBS-127 BaSO, 30 0.043
0 C()Z 070 17 NBS-127 BaSO, 30 0.013
00, 54C0O, n=4 x=0.06 s=*0.04
1) 46(1)2 +0.02 %o 1973
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Table 2 Analyses of oxygen isotopes of laboratory work

standard samples S04-1

5 GBW04410
Table 5 Analyses of oxygen isotopes in grade-1 national
standard samples GBW04410

m mg 84°CO, %o m mg 54C0O, %o
6 S04-1 BaSO, 30 3.413 1 GBW04410 10 -10.986
7 S04-1 BaSO, 30 3.746 2 GBW04410 10 -11.011
8 S04-1 BaSO, 30 3.453 3 GBW04410 10 -10.802
9 S04-1 BaSO, 30 4 GBW04410 10 —10.640
18 S04-1 BaSO, 30 3.270 3%C0O, n=4 z=-10.86 s=+0.17
19 S04-1 BaSO, 30 3.221
20 S04-1 BaSO, 30
21 S04-1 BaSO, 30 3.279 6 2 NBS-127

§%C0O, n=6 x=3.40 s==%0.19
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Table 3 Analyses of oxygen isotopes of laboratory work

standard samples S04-2

Table 6 Analyses of oxygen isotopes in international
standard BaSO, samples NBS-127 standardized by laboratory

work standard samples of Institute of Mineral Resources

m mg & ®0y.qvow %o

m mg 54CO, %o
1 S04-2 BaSO, 30 ~-6.372
2 S04-2 BaSO, 30 —6.411
3 S04-2 BaSO, 30 —6.412
4 S04-2 BaSO, 30 -6.570
5 S04-2 BaSO, 30 —6.740
10 S04-2 BaSO, 30 -6.598
11 S04-2 BaSO, 30 -6.241
12 S04-2 BaSO, 30 ~6.380
13 S04-2 BaSO, 30 -6.523
22 S04-2 BaSO, 30 -6.423
23 S04-2 BaSO, 30 ~6.582
24 S04-2 BaSO, 30 —6.222
25 S04-2 BaSO, 30 —6.551
5%C0, n=13 z=-6.46 s==*0.15
4
2

Table 4 Analyses of oxygen isotopes in the Laboratory

work standard sample of Institute of Mineral Resources

m mg 84°CO, %o
1 2 10 1.618
2 2 10 1.641
3 2 10 1.747
4 2 10 1.567
8,600, n=4 x=1.64 s=+0.08
=1.75 NBS-
127 V-SMOW 8180
6 7
BI’FS
1992

14 NBS-127 BaSO, 30 9.32

15 NBS-127 BasSO, 30 9.38

16 NBS-127 BaSO, 30 9.30

17 NBS-127 BaSO, 30 9.28
9.32+0.04

5B0vauow n=4 2=9.32 s=+0.04 2

0 ls()v,gy\/[()w: 10.92 NBS-127 & 18()v,5M()W: 9.34

7 GBW04410 NBS-127

Table 7 Analyses of oxygen isotopes in international
standard BaSO, samples NBS-127 standardized by grade-1
nation standard samples GBW04410

m mg ) I8Ov,SM()W Y60

14 NBS-127 BaSO, 30 9.27

15 NBS-127 BaSO, 30 9.32

16 NBS-127 BaSO, 30 9.25

17 NBS-127 BaSO, 30 9.22
9.27+£0.04

3% Ousuow 7 =4 x=29.27 s=+0.04
GBW04410 8 BOy.quow= —1.75 NBS-127
o 18()\/—SM()W: 9.34

6 7
2
NBS-127 8 ¥ Oy.suow
8 18OV-SMOW
CO
1~ 7 NBS-

127 S04-1 S04-2
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