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Table 1 [Isotopic species of SO}

I AR B RIISOTH T

MASS NO, 1SOTOPIC SPECIES
64 32518LEO+
65 335160)160+ 3261601/
66 34GIEO 160+ 326160180+ 32517()17Q)+ BGIOIIO
67 345160”01- 325[70180(- SSSIGOlﬂoi- 335”0”0"
68 345160180& 32SIEO\§0+ 33Sl70|804~ 365160!60+
69 333170180{- IGO0+ 3651601701-
70 3451801?04- 365150 1O+ 355170[70+
71 WGUIOROF
72 assi801&0+
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TR RIS, S sTilE. MALKRE, Br—k (BERES AR Kb, HAe0kBREBREN
2R, FEWE, LA SHMMETEILHIRERS S, o SllE, HEFEBSFALBHRE S NEERD
Fike T EAIREAE R LR,
(—) BSFSERTE I SHISHLER:
1. XA SHGHREBER. R2HBHERNTERE (—E&AS PR s 18k GEEmR
AR, 1840 Su-o/HATEHIIEH —5.85+0.10%, 05k -sBITFHE A - 3.02£0.09%,
# 2 BSFEANEREALST AN ‘Sk-T05"S, . R

Table 2. §*‘S (re) and §*S (re) values of Ag.;S working siandard analysed
by using SF; method

Vitiiad B BSE R &R (mg)

Analytic Sample Nature Weight 3Su-» 3Sp-»

No. of sample of sample %) (%)

FS85-

503 TERRHE Ag,S 2,50 -5.93 ~3.15
504 TAEFREE Ag,S 2.82 =5.79 -3.04
505 THebRiE Ag,S 2.85 ~5.76 -3.03
601 TAERTHE Ag,S 2.80 ~5.69. ~2.95
603 TESRHE Ag,S 4.10 ~5.95 -3.08
605 TAERRIE AgsS 3.30 ~5,92 -3.,05
702 TAESRUE Ag.S 2.54 ~5.76 -2,90
704 TYEMHE Ag,S 2.45 -5.88 -3.14
705 TAER Ag.S 3.02 ~5,93 -3.02
301 TAHEb AgS 2.45 -5.69 -2.98
802 THERRIE AgzS 2.98 . ~5.94 -3.06
803 THEdRHE Ag:S 3.10 -6.00 -3.12
902 TEMHE Ag;S 2.45 ~5.77 -2,93
904 THEARHE Ag;S 2.61 ~5.74 ~-2.83
905 THE#E Ag,S 2.53 ~5.88 -2.94
2101 TEbRUE Ag,S 2.60 -5.90 -3.05
2203 TR Ag.S 2.90 -5.91 ~3.05
2205 TAESHE Ag,S 2.53 —5.87 -3.02
~5.85 -3.02
T +0,10 +0.09

2 3 SUHL T M ReesySis AgShrbEMillEs . 1I5RBAMRE ST B HES Sr o FEWEH -2.21 2
0.06%, 0%Su_sFH{EHA—2.20 £0.09%.

FREAARGONEERUBRNOERERS S, HT ASHRALEAT Rees TR BB AWM R
(20.07%~20.1%),

4 %l T *ReesfS, Ag:S FrbEy B R, 15 KA W 2B H K 0*Su-o{EFH N -24.14 %
0.18% 08Sp_2PHMEN —12.4240.12%, ZHFAHEIRSEEITAMERMZE, X5 Rees FlRMHER,
HiS: AgSERARL R OMEEE BB,

2. MILFRARBDERFARHENGRRER: RS HHTHEABRANE 2 #%y (LTB-2)
E AR ECDTI R B R

3t LTB-2 WEKF M 8 kM, A+ REEEXMFHEIL, BH 0 Se—s FHHEH -25.1320.14%,
%Sy FIEN - 13.09£0.10%. KA 4 KEHH LTB2RE&D Hl& /Y Ag.S MILHIEE, BHM Su-s
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Table 3. §*'S (re) and 3**S(re) values of Rees’s S;; Ag.S standard analysed
by using SF, method

ok ik= &S B R A8 (mg)
Analytic Sample Nature Weight ¥'S m-2 ¥ Su-s
No. No. of sample ot sample %) (%)
FS85-
502 S s hREE Ag,S 3.00 -4.20 -2.16
604 S 1t B Ag:S 2.75 -4.13 —2.16
701 S siRkE Ag,S 2.48 ~4.06 -2.20
805 S 14Tk AgS 2.45 -4.08 ~-2,21
993 S A7 Ag,S 2,54 -4.29 -2.16
1004 S ¥R EE Ag.S 3.80 -4.20 -2.19
1102 S is}REE Ag,S 3.97 —4.25 ~2.23
1205 S stRkE Ag,S 3.73 —-4.25 -2.17
1302 S 1shRiE Ag,S 2.96 -4.21 ~2,24
1493 S 1s3REE Ag,S 3.00 ~4.24 -2,21
1603 S 1sHRIE Ag,S 2.49 - 4,26 ~2.25
1805 S 1shnbf Ag,S 2.58 ~4,26 -2.23
2103 S shRkE Ag,S 2,77 ~4.24 -2.21
2201 S s FREE Ag:S 3.14 ~4.24 -2.19
N2 ~.421 -2.20
40.06 +0.03

% 4 RSF AR TRecs IS AREEAI Sn_s T3Sy oML RER
Table 4. §*‘S(re) and §!'S(re)values of Rees’s S, Ag.S standard analysed by using SF, method

s W® 5 ¥ & 5 | B B # & B SR (mp
Analytie Sample Nature Weigﬁl 3%Sp_» 33Sp—g
No. No. of sample of sample (%) (%)
B>85-

501 SoHRkE AgiS 2.45 -23.90 -12.31

602 S HRHE Ag.S 3.65 -24.17 -12.42
703 S.HRHE Ag,S 2.59 -24.35 ~12.53
804 S.HREE Ag,S 2.38 <24,13 ~12.44

901 SR RE Ag,S 2.54 -23.83 -12.13
1005 SobRAE Ag,S 2.89 -24.25 ~12.43
1101 SoATEE Ag,S 3.56 -23,88 -12.30
1204 SAnHE Ag;S 7 2.49 -24.26 ~12.46
1301 SRR Ag:S 3.45 -24.07 -12.41
1501 S:47 B Ag,S 2.61 -23.99 -12.40
1704 S ARRE Ag,S 2,52 -24.33 -12.52
2105 W = Ag:S 2,79 -24.12 -12.36
2202 Sotn i Ag,S 2.77 -24.37 -12.57
2302 S.hREE Ag,S 3.00 -24.31 -12.54
2405 S.hRBE Ag;S 2.65 -24,20 -12.52
¥ -24,14 -12.42
+0.18 +0.12
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Table 5. 3°‘s (er) and §*'s (er) valuee of LTB-2 pyrite and CDT analysed by using

SF; method
4y B 1 ¥ fh 5 L= O o R g
Analytic Sample Nature Weight 3¥Sp_a 3BS85
No. No. of sample of sample (% (%a)
F585-
1002 LTB-2 Ag,S 2.63 ~25.01 ~13.00
1003 -2 AgsS 2.80 -25.18 -13.13
1103 LT B-2 Ag,S 3.42 -25.19 -13.01
1104 LTB-2 Ag,S 2.84 ~25.04 -13.01
1203 LrB-2 g 3 0.62 -25,20 -13,16
1303 LTB-2 W 0.80 -25.03 -12.97
1304 LrB-2 H ek 0,68 -25.00 -13.03
1305 LTB-2 D 0.75 -25.30 -13.18
bl 5] -25.13 -13.06
+0.10 +0.08
TS85- 2004 cor B B 4 1.10 -26.87 ~13.93
2104 coT Pt gk 1.00 ~26.91 -14.07
2204 cor FEV K 0.90 -26.78 -13.90
2205 CLY [him % 0.90 -26.86 ~13.89
2304 CLT PR gk -26.82 -13.97
2401 coT B B 1.00 ~26.70 ~13.94
2403 cpT Pt £k 1.20 -26.76 -13.91
iy -26.81 -13.93
+0.07 +0.04

SN - 25,132 0.07% » SVSTEYHH A - 13.04 +0.06%,, MIXPEIIBW LAF I E LS T NIB K
595 A STHRIL S HAE A+ 5y — 3k, (HASTLM MERGLTB-2 %R BT 45, TBT
P ARRERE A

I B EBRARFECDTE AL, MR 7 48R, L0 Se_ o FIHHA - 26.8120.07%, 857 g F
HE N - 13,93 20,04 %, Z5RFVILAER WM T,

# NN T MEFET RS (Tao-13), FNEDEES (Tao-60) M E KM R -6 #HEHNH
R,

X Too-18 HETHTORML, MBS S FH{HN —35.3820.03%,, 5Sp-pFMEN - 18.43
+0.06%

I Tao-64[AEEH Y 6 Yk, MR 7Cn T {HA -32.5910.05%, Sy »FIHHEN —16.86
+0.07 %00

Ft M6 G 6 kL, 15U VoS- FIME K —27.4210.04%, 07Sk-2 F H{E K —-14.26F
0.05 %,

LA Loybrss 260, FXSew Bt in ML STs » R BT LAk B AgSHIFER Rk
.

3. B AT ORS00 Scor I8 Sopt {8, KA Scor 556 SeptiY X R F£7HHBT oW R 28 Scor
8% 5cor{H, XA TIANEINM:

8MSg-—cor = & Sp_n+ 0MSi-cor+ §7Sg X S cor X 1077
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Table 6. §°¢‘S (re) and $%'S (re) vealues of a galena, a sphalerite and a chalcopyrite
analysed by using SF6 method
s K5 B & 5 B oA R R B R
Analytic Sample Nature Weight 3¥Sp . 33Sp_-»
No. No. of sample of sample (%) (%)
FS85-
1401 Tao-13 bkt 3.35 ~35.37 -18.40
1402 Tao-13 pekilia 2.62 -35.42 -18.54
1504 Tao-13 poicilin 2.52 -35.32 -18.39
1505 Tao-13 Pkt 2.61 -35.37 -18.44
1601 Tao-13 yik:1'n 2.41 -35.39 -18.41
1602 Tao-13 pititn 2.45 -35.39 -18.41
-35.38 -18.43
+0.03 +0.06
¥S85-
1502 Tao-64 ReEs™ 1.58 ~32.61 -17.02
1503 Tao~64 =2 1.13 ~32.53 -16,83
1604 Tao-64 REEE- 1.55 -32.61 ~16.95
1605 Tao-64 Iy 1.41 -32.62 -17.01
1701 Tao-64 ALz 20 1,18 -32.62 -16.95
1702 Tio0-64 Nge 1.35 -32.51 -16.98
~32.59 -16.96
+0.05 +0.07
F385-
1703 M-6 Ry 1.00 -27.42 -14.21
1705 M-6 Sl 1.00 -27.43 -14.25
1801 M-6 HEw 1.00 -27.36 -14,24
1802 M-6 #HaEy 1.00 -27.38 -14.25
1803 M-6 HEY 0.95 -27.37 -14.25
1804 M-8 ¥4y 1.00 -27.47 -14.36
-27.42 -14.26
+0.04 +0.05
% 7 BIAW#EERKZSS (CDT)F15S (CDTH
Table 7. The 5%S (CDT) and §*S{CDT)of samples analyzed
B & 2 ® 3%Su-s (%) 388 (cn1) (%) 3%Sp -8 (%) 348 (epr) U6)
AgSEREE -3.02 11.07 ~5.85 21.54
S,Ag,S -12.42 1.53 -24.14 2.74
SisAR,S ~2.20 11,90 -4.21 23,22
LTB-28& %5 -13.09 0.86 ~25.13 1.73
Tao-135% 5" -18.43 ~4.,56 -35.38 -8.80
Tao-64[NEE" -16.96 -3.07 -32.59 ~5.99
M- R ~14.26 ~0.33 -27.42 -0.63
cDT -13.93 0 ~26.81 0
i B % S SFs 0 14.13 0 27,55
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) 0%4Sg-cor— 3Sp g
E 59Su cpp =0 "8-COTT 0 Sp-#
3 #-coT 1+ %S _gx107°

A 0 Su-cor BMBRMICDTH G SE s
8" Sp_cor R I £ 2% MM CDTRY S E 5
0%4Se - AT 227 AR X BE AL 22 67 SHHL,

FFF 0% Scor My B A R HHA -
07Se _cor— 0"Sg_n
1+8"Sg_px10°

7 Byt s, Sa.SisH6 “Scor (A B Rees R G B 2.52%:, 23.01%02r BI{LAHE0.21%.F00.22%., 1985
4, AE Rees FUEPTTER Thode SCIRE, M BHIETME, BHE 6 Scor ) 22.50%., B 5IHE
QﬁﬁfiﬁﬁiBaliat&Rﬂ', P Z AR ERNS BILRE T ERees FAENB MRS FERWESKESH

BALEHIS s Ag.SHE Baliat J5ok AR — B ARGEA S SHURFES, HHHHEMN, ﬁ{ ST HIHA Teo-
lﬁb?lw”#nu, FE19804E B 1 Reesfy e B LRI MR, /3PS (Hoh - 8.35%0. X kMR 6°S F2HH
A -8.80%, SEAEREA-F., LRBEEY, BIWEERS Rees HEBEBIIMH WG RERY L,

EERBANMLTB-2E B MBI Soor B H1.73% BEMNRHEMO. 1% A Thode P 52 K X Z#E
SRHY 8 RINE AR H 6" Scor BB A5, MEMBRERZELE A, it £ E LA RSO
et Mg, MM m1.39R1.604R %, DL EBEEY, SRS BDAMTSL, ERLRER, Tiige
Ve H R F B R B AR A R TR,

R 7 B A A R 2 0% Soor M Seor{H Z MR F HEIT TR, BHHEXFE N0 Scor = 0.5225  Scpr
0.0213%c, X4 &R S5Hulstonf1Thode (1965) Hy&E R KB ThodefIRees (1871) &R AL, S8
g w. XWIFSRMNPERoIARAORERIASRER, WENMNHEBERREEEEFX.

(=) MEEHLHTOSTS MBOHZER XKHA HHS: Ae.S BRMAKARLSTERER &5
SFA PR IR RIS ST 2 5 URIEIT T 82 SH08° S Ll 2,

FSFR RN SF Sk A Af HUERLER., BEPHERTUEY, N7 1KkE
Hatifl, SRR IR 20129 HEMHHBEE, [BH 0131, o HEHTHBRLA, #—FWTLREL, SKE

0" Sk -cor =

F 8 XIFFEMISFRH#T XA, MNP AeSERMN129: Mo1314- FITHER
Teble 8. 129 (re) and §131 (re) results of two Ag.S samples by analysing SF,
which was purified by GC for only one time

500 5 B &5 A A i i3 AR A 312945 5i3in. s
Analytic No. Sample No. Nature of The order of

sample through GC o) (%)
F$S-86-101 S, bRk Ag,S 1 -24.62 ~-50.27
-102 S, bifE Ag,S 2 ~24.70 -35.93
-103 S, i Ag,S 3 ~24.72 -37.13
FS-87-101 S: #RRE Ag,S 1 - 24,62 - 48,28
-102 S bR F: Ag,S 2 - 24.64 - 33.62
-103 Sy iR Ag,S 3 - 25,05 -16.55
- -203 LW TIEME Ag,S 1 - 6.07 -16.05
-204 S0 W TR Ag.S 2 - 6.15 56,79
-205 LR TIEE Ag,S 3 ~ 6.05 58.50
-201 LW TR Ag,S 4 - 5.92 95.13
-202 SRR TIERRE Ag,S 5 -~ 5.78 65.23
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fEit, Sl @GR, Ho131w-5501200 - #MILEHE T2, W5 @ WHMIEk-25
3129y - s ZFIMARMIEF XA, LREREY, EHlGQSFAEhNREEELERRT, BT 131
HH A ETH.

AERE, EXBF IR b T ok- WA S GRS R i7 Rl e, RIMTRAIhEH KEASF,.,
CF( SIFLLR D EPHCoFs* CoFs B TR AR, EXM AR LA ERAp, XeeRFHERIKNER 2t
For20fMEC B RE T, HRRTSHRREMFFEERIE (DUH0.014% ), 1 CoFs* RFIRS
SSF R B FAR (AR180), EREMEHEMES. ORI ECT: R ERE X 6 SH Nl
BERTEOHEW. B, RBLREHSFAHEETH O 2 B4 CF 45 (CsFe), 0131 K
BEA0. 7% A, LS ST R, IfTHICF 4 CoFs* 1 A5 e B A R0 T 2 A 8 B — T ™
%S,

FRE-ABEEEHES, EREMNETSNEBRHER SRVEL2E KA Mmaerh ik
ZJE, @i (R0.5omar T RARE sFe 5CF 2R MR BN Llamied, AHHERAA
M, RUTHRRMRECEEFIEHIAKE, o FnpRELUEE S RSP A RS,

AT RIE LRI, HRRREESERE, ROEXMAEEETHELETE, BHoirdmsrhmik
RS R RS E S, BRAERERITHR. DEEZGAg L. RRHERFITH . mE XY,
ZEBRME Zkikaifl, UsFMRATRHARNE BYTRIALHFHOMEZT, mAHR s
MELHAEHER,

® 9 MWHEHSFSERTSRALFTRBI029 700131, o558

Table 9. (129 (re) and §131 (re) results of Ag.S working standard by analysing
SF, which was purified by GC for more than one times

2 B 5 ¥ & 5 B O& o4 R Skl | Eokaikgii EE=kE it
Apalytic Sample ~ Nature 81294 _g 3131 -2 51294 -g 8131x-g&| 5129p_z 8131u-p
No. No. of sample %) (%) (%) (%) (%) (%)

Fs-87- 203 TrEFFEE Ag,S ~6.07 -16.05

204 TIESREE Ag,S -6.15 56,79 -5.92 -14.34

205 TAEREE Ag,S -6.05 58.50 -6.01 -14.25

302 T{EARRE Ag,S -6.03 14.16 -6.00 -7.36 -5.94 -14,82

402 TEbEE Ag.S -5.96 76.98 -5.95 -12.54

BEEY, EAAHERT, RARNWEBMG L ENROSHEFRHRESE. SARERTEHE
AR A Ay SFSUAR BT R BALR R Py A R E—FitR R HO SHERKE, MRESRRAER
FEE (BN 'S/hTF 191585 s(E), MARASBHE.

ReesfE 1o SIEMRES, MARMT AT QG SFA T HRMBREAMLNT %, HEXX
a3 okl P S0 8 R SOPN R UL N

LRDB IR LB, REERBME S EREO BTRABHDE RS BHENF A,

h, &% B

it S B RN E T R B R, AR HLL TR

1. Bt Rl ENE —GorAlEE, RItA®, BERS. BE. HTHA

2. ZEReesfy ikl MBI RIERTF, EHRINEE LHTACSHRMER, ERLIREE @
mg) FREEE (<0.1%) JiH#hik 3| T Rees FRM S M AF,

3. XMILFRABALYEAT T ARSI E, RRKBRFLER. XHEHITE, EERLY
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T RLETR. AEBB BN R R R HALSH TR, IS CIRME, 1EkAmEL
R RDARE EMRENSBSEEER L

4o X Bt EERRE 4 MRS ERecs R B REEZ KA, [AMERTIME, BUT
JRl SR 3R FESF ey BT 5 A R AP EE k.

5. XRIEXRES LT SN HEIN,  LXfa™s EH T T ALMME. oS MBI ELEL 0.1%
AR &R I8 S~ S X R T AR E O SRR AR T R &5 4L, IELe il R % (0.522) Y Halstonfl
Thode (1965) J ThodefIReesf % (4 BI24H0.510 F10.505) HAHIE, MAEM/MIEN, KRR AELE
MR R —, TOAR A RS FE Iz 2 4

6. ByRF BB EIRDEEAT T 800S MATSIAE. AS SRR VIR 600 R B AT S R L Gl 416
SEA MR & 13 A P2 CoF s (9 R Gl M LR Bt 24 131, TR AF 1559 (I BS  F A, da T2 0S8 RS,
B ERCT AR R o SR L™ BT, AT EBTHERISMEa R, SAHST Uk T
EHCFoJe R IR KRR 72y 2— AT BT HE0.Snmo)y 70 AL, LA R X — 20K, HEiktE
REZHEY, FatGSRTOSNRERHSE SRS GTT QBT IE. (TSI ik
F160—180 CHFI T, FHSAW oh ek 10/hLL Lo 27 MR EE BT E M, FTRT XS sFe AUk
BT 2 ek Bikaift, B THIAPSEREHRENCRETH. IHTEAGCHERRTE D, H—FHRE
afi {h AR ik RN R RO 2 R I 1 55

7. RBFEY, EERHBESIR AR & H K ESF CF L SIF, G, Gl TR LAUETTIRE
dlifk, DIBRMRA RO R0,

8. SKHRW, SFHhEfe REE. BWEMTEMEF OB T FHGS0: %, LHZEZEHE
578, 5% 4SHI S, SPJEEA ME—M ik, BE KRN HPRACERNEZE RPRE, X HELEE N
33 b 13 2 AL
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A STUDY ON DETERMINING 33S/32g,31S/32S AND 36§5/328
BY SF; METHOD

Ding Tiping, L.i Hong, Zhang Guobing, I.i Yanhe and Li Jincheng

(Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing)

Abstract

The SF¢ method, a newly-developed method for sulfur isotope determination,
is superior to the traditiomal SO, method in several -aspects. much higher sensi-
tivity, better precision and accuracy, and having the capacity of measuring §%S
and %S values in addition fo ¢*S value.

In this study a SF, preparation line was assembled and a series of investi-
gations on SFg method were accomplished in our laboratory. Starting from Ree's
achievements, the SFg method has been extended and improved in following
aspects;

(1) A series of modifications have been made on the GC ssparation secti-
on, the waste treating section and other parts, such as the joints of reaction
vessels of the SF line, so that higher vaéuum, better reliability and security,
and easier operation can be achieved than before.

(2) A detatled investigation on contaminaton components in the BrF; rea-
gent and in the produced SF; was undertaken and a better understanding
on the nature and characteristics of these contaminates was obtained.The know-
ledge acquired is very useful in improving the analytic results of the SF; me-
thod.

( 3) In addition to preparing SFs from Ag,S as Rees does, preparing SF,
directly from such sulfides as pyrite, troilite, chalcopyrite, galena and sphalerite
was experimentally conducted with satisfactory results obtined.

Altogether 8 samples were analysed in this study, yielding 99 analytic re-
sults. The amalytic precisions of ¢*S and ¢%S for 3 Ag,S samples are compa-
rable to those obtained by Rees. The analytic precisions of §%°S and #*S for
pyrite, troilite, chalcopyrite,galena and sphalerite(one sample for each mineral)
are as good as those for Ag,S, or even better. The analytic precisions of §3S
and %S for two Ag.S samples are also comparable to those reported by Rees.

Among 8 samples, 4 were previously amnalysed in the laboratory of Thode
and Rees,They are S, and Si;Ag,S standards, Tao-13 galena and CDT. The 8*S
values of these 4 samples obtained this time are comsistent with those got in
the laboratory of Thode and Rees.



