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Determination of Sulfur Isotope by Thermal Ionization Mass Spectrometry
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Abstract : Sulfur isotope ratio of environmental sample can provide detail information regard
to origin and transport of sulfur in the environment. The new method of the thermal ioniza-
tion mass spectrometry permits analysis of sulfur isotope with a precision for §* S of
0.5%:—2%:. The new technology is extremely adequate to analyze sulfur isotope in environ-
mental samples, which can not collect sufficient quantities of sulfur. Application of this
methodology to complex environmental samples can understand the sources and sinks of vol-
atile sulfur species in the atmospheric environment, as well as the sulfur global cycle.
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Fig. 1 Schematic diagram of thermal ionization mass spectrometry
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Fig.2 Schematic view of the reduction apparatus
for the preparation of As;S, solution
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Table 1 Comparison of analytical methods used for sulfur isotope ratio determination

ST BE TR WA B TR
Analytical method Reference Amount Precision/ %o

SRR R SO. ¥ Wieser(®] 1000 ug 0. 008

SFs % Beaudoin %(14] — 0.03
4 82 i i 3% (CF-IRMS) Giesemann %s(15] 10 pg 0.3
e B fR % (AsST-TIMS) Kelly 2503 Wieserl8] 0.2~1.5 pg 0.5~2
oL E R SO, #% Fallick %016 1 ymol 0.2

SFs ¥ Rumble %(17] 1 pmol 0.1
ZK B F R (SIMS) Eldridge 0141 Ricipud™ 0.5~5ng 0.25~1

Paterson %s(2°]

B30k

[1] "KELLY W R, TERA F, WASSERBURG G ]. I-
sotopic determination of silver in picomole quanti-
ties by surface ionization mass spectrometry[]].
Anal Chem, 1978, 50(9). 1 279-1 286.

[2] PAULSEN P J, KELLY W R. Determination of
sulfur as arsenic monosulfide ion by isotope dilu-
tion thermal ionization mass spectrometry[J]. A-
nal Chem, 1984, 56. 708-713.

[3] KELLY W R, PAULSEN P J, MURPHY K E,
et al. Determination of sulfur in fossil fuels by i-
sotope dilution thermal ionization mass spectrom-
etry[J]. Anal Chem, 1994, 66: 2 505-2 513.

[4] SPIVACK A ], EDMOND J M. Determination of
boron isotope ratios by thermal ionization mass
spectrometry of the dicesium metaborate cation
[J]. Anal Chem, 1986, 58: 31-35.

[5] XIAO Y K, BEARY E S, FASSETT J D. An
improved method for the high-precision isotopic
measurement of boron by thermal ionization mass
spectrometry[J]. Int ] Mass Spectrom Ion Pro-
cess, 1988, 85(2). 203-213.

[6] XIAO Y K, ZHANG C G. High precision isotop-
ic measurement of chlorine by thermal ionization
mass spectrometry Cs?’Cl* ion[J]. Int J Mass
Spectrom Ion Process, 1992, 116 183-192.

[7] THODE H G, MONSTER J, DUNFORD H B.
Sulphur isotope geochemistry[J]. Geochimica et
Cosmochimica Acta, 1961, 25(3). 150-174,

[8] WIESER M E. Stable isotope ratio mass spectro-
metry of nanogram quantities of boron and
sulfur[D]. Alberta:
1997.

[9] PRITZKOW W, VOGL J, KOPPEN R, etal. D-

etermination of sulfur isotope abundance ratios for

University of Calgary,

Sl-traceable low sulfur concentration measure-
ments in fossil fuels by ID-TIMS[J]. Int J Mass
Spectrom, 2005, 242. 309-318.
[10] OSTERMANN M, BERGLUND M, TAYLOR
P D P. Measurement of the content of sulfur in
gas oils using a high pressure asher, isotope di-
lution and thermal io;lization mass spectrometry
[J1. J Anal Atom Spectrom, 2002, 17: 1 368-
1 372.


http://www.cqvip.com

D000 http://www.cqvip.com|

w2l oK 8 = 55 B R0 R Y el B R (TIMS) M 7 B 105

[11] OSTERMANN M, KETTISCH K, BECKER D, 2 819.
et al. Measurements of sulfur in oil using a pres- [16] FALLICK A E, MCCONVILLE P, BOYCE A ],
surised wet digestion technique in open vessels et al. Laser microprobe stable isotope measure-
and isotope dilution mass spectrometry[J]. Anal ments on geological materials[J]. Chem Geolo-
Bioanal Chem, 2003, 377(4): 779-783. gy, 1992, 101: 53-61.

(121 HEARN R, BERGLUND M, OSTERMANN M, [17] RUMBLE D, PALIN ] M, HOERING T C. La-
et al. A comparison of high accuracy isotope di- ser fluorination of sulfide minerals with F; gas
lution techniques for the measurement of low [(R]. Annual Report of the Director, Geophysi-
level sulfur in gas oils[J], Anal Chimica Acta, cal Laboratory, Carnegie Institution of Washing-
2005, 532(1): 55-60. ton, 1990-1991, 2 250. 30-34.

(13] CALHOUN ] A, BATES T S, CHARSION R [18] ELDRIDGE C S, COMPSTON W, WILLIAMS
J. Sulfur isotope measurements of submicrome- IS, etal. In situ microanalysis for **S/??S ratios
ter sulfate aerosol particles over the pacific ocean using the ionm icroprobe SHRIMP[J], Int ]
[J]. Geophysical Research Letters, 1991, 18 Mass Spectrom Ion Process, 1987, 76: 65-83.
(10). 1 877-1 880. (191 RICIPUTI L R. A comparison of extreme energ-

(14] BEAUDOIN G, TAYER B E, RUMBLE D, et y filtering and high mass resolution techniques
al, Variations in the sulfur isotope composition for the measurement of *S/¥ S ratio by ion mi-
of CDT in: reference and intercomparison mate- croprobe [J]. Rapid Communications in Mass
rials for stable isotopes of light elements[R]. Spectrometry, 1996, 10(3): 282-286.
proceedings of a consultants meeting held in Vi- [20] PATERSON B A, RICIPUTI L R, MCSWEEN
enna, 1-3 December, 1995.: 47-48. H Y. A comparison of sulfur isotope ratio meas-

[15] GIESEMANN A, JAGER H J, NORMAN A urement using two ion microprobe techniques and
L, et al. On-line sulfur-isotope determination u- application to analysis of troilite in ordinary chon-
sing an elemental analyzer coupled to a mass drites [ J 1. Geochimica et Cosmochimica Acta,
spectrometer[J]. Anal Chem, 1994, 66;: 2 816~ 1997, 61(3): 601-609.

2007 s K BARELBiFICIEERBIFT

2007 4 A U H, THABARAYBEREALISUPOER . AREARAERIEGPEEVUESFFEDERK
KEHEWhES S FEYESS. BEEYEZMTPOMEESAER ES dEHEMFOBETRAANGE R - HRW
ARRARD ., KEFEAGKEARAYSEREREPRRMLIT . L1 200 ZRGKRERS M T HKRE.

AEREZETTRESHERNETRFESOR L B2 TEYERRFEN L EGREARAZ CHERRE. BY
BT A MELL TR, AR profiling MMM BN EMSE . PP R&E LW EE R, 5H T H &L HE
« 3R BR (i 7 & 1 B 41 A microRNA 3% 35 5 09 77 T 31 36 MR 4 F - B BF 32 .

PABHXES . B3 HUEVYARGHEARIBARANSES HEFERNYEBRRRLPHENLT LEAEER
£/ .

KAEFE¥MERESLMPC. hAMEER. EWKEER. R REMERER. #XEEFRPC., EIRER. 68
ERAYERERSEXELAGEFRINAERNERERE LR T YERE AR ITLEZKE SNP(REFRESHEE
B 43 B R ) R AR S R B AR M SRR A B TR AL I8 T LA RS SR BUE 4 % E RS U 2 SIS B0 B B 3 R AR
FRIR.

EEGER c BEBAANERERNB T EWE GRS HE AR (MALDFIMAGING) #8281 48 S A i 88 R (CLIN-
PRODEMMELH HEOEA. IR TEMERMNXEMRGIT L. KEPFFHERETRE. SHEMTHESHEL KRG
¥, R ABANHEEFER BRI

BIZEEPHEN THERBEARAESEALRAPRRNLTOMNBEEAR, ZRTHKREATA%. 052 KiHEME . SNPORK
HRESHBEAIHNEYRERESERERRRP TR . AL SN R TR, PORLmEzREKEREGRAF
MEXRERBNEHANBITHER.


http://www.cqvip.com

