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Sulfur isotopic geochemical characteristics in precipitation at Guiyang
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Abstract: This study analyzed the concentrations of SO2™ and values of 8*S in precipitation taken at Guiyang
throughout one year from October 1, 2008 to September 30, 2009. The results indicated that the volume-weighted
average concentration of SO~ in one year was 13.2 mg/L, and value of *'S was —2.8%0%1.4% within range of
—12.0% and +9.4%. Significant seasonal variations in SO}~ concentration and &**S value, which are high in
winter and low in summer, showed that SO~ concentration was affected by precipitation amount and pollutant

sources, while 8*'S value was mainly affected by isotopic fractionation of equilibrium reaction, and may also by

others such as coal combustion, air mass, biological activity, precipitation amount, and the oxidation of
atmospheric sulfur. Because the &**S value of SO, from coal combustion is more negative than other sources and
the amount of SO, declined each year, the §**S value in precipitation increased each year.
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HIRRAR. AFPETRTEENEMEM.

RERMEMNTEEH ZERERNEES M
HF, WEAMEEASEIMSOMRET 20 g
AAHERY. ZF, BRI ASEKERGE
BT T ZMRI) EMREBRRRAARR,
EESHASHKF MSEMEZR. whEMEI
nRiEE TERATRLETRERRERTFE
RAZER, MNMEREHREHRSAMNRERSA
BEREARRC. S#FEBASEKPHRRLEN
EHTUPRLEARENETFTTUURENBRER
MEHEHTHLS, BERERSHASHYIE
2T BORCES BURKASRBES ST
YMELTRESZBASEKRELEEHTHNE
§J§[3,10,11]°

ASHRERMA, KEMEKRE. YELFERE
WA S, FBAKPHSO; RER S'SHBRATARA
BREHAMEE. XSYELFNESR. A—E,
ARZEY . FRASFEERE, WHEKSO; RER
SIS EBEFER AT Bk, AR SR
2008 4E 10 A 1 HZE 2009 4 9 A 30 HKHEEH
KEE, BEMNEHRFSOIRER s &, TH
Pk RERRIE . MEAMLRZTHIFE RITEWER
MESTTTUERE, UL EFRITASTER
BEIEM.

1 HREESANAE

11 MREE

EHMATHIEE 2635°, RE 106.43°, FHEEK
1250 m, SEMEZKE AR 900~1500 mm(F14 1174.7 mm)
FEMKEEEREZZT 20084 108 1 HE 2009
F£9 A 30 HEFREY 894 mm. HAHAS SO, K
& 2008 4E #0 2009 43 8124 0.064 mg/m® #10.058 mg/m?
(2008 #0 2009 4F = FREME R B 244R).

1.2 RESHHTZE

SEAEETE 2008 4E 10 B 1 HE 2009 £ 9 B
30 B, #F& 1235 MR, #RREREUR pH
{E. PABAES F ML SCHk[3]. #MA 045 um &
EES R AR R FLIE T E, BER TIXBAFA
BFOHR FMedemiaiakk 2 B BLEE
EMEMEN. kPR, IS THEFEHRE

B30 E . B Dowex® 1-X8(OH BB F s =
Sk HER AT NO; #0507, HiE SEHEAIHTAE F KCl
TEEB, SERMMEBERHEY E P60 mL,
NALGENE®). #HABTFRRASE 10 mL EBE
15ml BLoBEFATREMCEMNXNESEHSHR
AT MR NO; -N BEMzE). 5 1~2 iF = k&8
AR ERERER 1L, BMER 2 mol/L BaCL B, £H
THFHENR 24 h, BEEVMAEERRERT
. BERZRATHEERER LLZES CI, A
REMBAKREBRER. FiEEFTREA
AgNO, BEENFEN CLREBEERT . BiXE
HE RT3 B E T4 0B HIR(E 7 800 Ttk
30 min)®M, HFETFEHLPRTE 800 CHKE 40 min,
BRIRBHER BaSO, WK, BBENELEHR
FEM. SO 89 s AN EEFER Rk
EMRAMEHREFERES TR EELERRIG
L 5T, 2 HTRNKAIERAE R E H+0.2% (2009 4 9
AR RRIEREK).

2 ZR5iR

2.1 RiES

HIATH A SEK SO IRIEM S'SEARIH 13.2
mg/L F0—2.8%0+1.4%0(—12.0%0~+9.4%) . 7 3 Y
SOZ SREFEL 20 #42 80 ML IE =4 2 —L]
AR SR PR T BURE R BE T HEBUR BR13 T R IF IR,
BSOF REMABTERIMFE ikt XM
BRATIR. &S BS5EMKASEAK &S &
(-3.5%) 8 HiEIE, WHERM T EIEG4E08
iR, =T ASMEAP SO EBXRETARLE,
FEETEZHEMEREEL. pEL T ASEK S
A5 ERMEREL, AERE. MIETE6.8%).
M ARIE(+7.9%0) PR (+H13.4%)E LS, A ER
ZHARHBEXEHEREAR AT E, M EE
FHEEBENRE MR E L EAR, mALT aIE
BHHExRIEMRESEAR.

MASHEKSSES SO IREMKRZTLUEH
(BN 1), LB SOY EFETF SO, (-15.1%) 103555
+21%)) EERBELIERETAREERMN,
B T8 AR A9 STAK T IE 90%L M, HRFRIA
AR SO, X /iE SOT B STHKERAH 30%, Thids
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EETERE A +7.48%0 ~ —7.60%\"), B 1k P&k th iy
SOy EERBEFTHAM. Kiﬁ%sol’ RERIEE N,
oS EHET—NENREE, INEESEIALE

SRR Bk o7 ERER —&"Y, REBAS
kS AREBRFHARKR. FRRZHE
PFMEBTRREM 'S &, EFRRMFERALEMEEE
0%, ATHEEZRIRET B A LIEMT L (-2.2%) "L
T 3 4R B B SR 490 (—2.3%0)°) . 4 UKL B B4 R
'S {EHEX TR, a2 E A MFHR A
IEﬁIﬁ(NHA)zSOA #1 NH,HSO, 2 AR SO, #ik
msk a2 RSN AE TS HEKRE,
ERPRSTHILSS SO, EEE58 'S . Bk
AL SO, By 0™S ERER TSI P &Rt
XK. BI=AMite X, kR XAERR Xt
LR, BTREMES, @R LT
HEERRBLAKBIME, MERNYNEER
BARIE, Bit, HFRY LRI oS EEX
FRBRIAIHG 6™'S 1E.

22 SOV M MSEFTUREERE

22.1 SOT FHAMKEE

WE 2 FiR, RIAASMEEKSO; REEEHE
MEFHMHTE, £F5, EFK. £FTS0] REZX
BEXE HEP 2AKREESIImyL; MEESE
SO} IRELEIR/ME, Hh 4 BRREN 6.4 mg/L,

BEREERRILREER 8.1 5. SO REME
FUHTLTEETEZHKETN, SO KESMHKK
ERERIFNGBAXMEEXR(QY=-13.07 Inx +71.9,
r=0.85, P <0.01, 2NE 3 FfR): FEkENR, SOT
RES; BBAKKE, SO REMR. FKE/N—MRE
MELSE, XREVH, BRMATOERFL, BLRE
REBE, jcms%%&;z%%”? fEFETRK
SOT REHE: HR, EERKEXRABRKRES,
RETEYMKER, FEEBRKEHEERBREK
WEHHE, ZKPARBFRERAKERBEURS

A EE X", XSBkMERSERERE
RIFHARINR, RBERASSRAYNEEREZ
_[“)Jl]e

160

SO% (mg/L)
%
S

A4
E2 SO REMEHEML

Fig.2 Seasonal variation of SO?™ concentration
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S EEAFAMEMETHMHTHNE): £FRE,
EERMA(ERMEEXFR: y=-2.7+ 1.5 sin2nx/8.7 —
1.6), r=0.64, P <0.01), XMHEREER. BAZS
HERMAMT >, SRR RSBEKE 'S HR
B ERMth R K S Mk SO? -6 EEERIE, &F
. BRESEHRMAARSMEKE 'S EHEM, BT
EASHEKE 'S EthEEEXRALTUMRY =
2.6+1.4 sin(Qux/13.7+3.4N)'%, 3F B\ 0 B hER &
FRMFEIRER R T LMK 0°'S &R IEHE
MEIENE MEESEFZERMATEM. RBEXS
Pk SOT -0M'S EMEHHTN, FEEILHER
REMETMAELTHERD, BAETRER
SEEEEHFEMTMN.

15
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Fig.4 Seasonal variations of 6™'$ in precipitation
R BEBIRIAL R 25%M 75%, h&AHTFHE. BETHAEA
90%3%A 10%.
The boundary of the box indicates the 25th and 75th percentile
The lines within the box mark the mean. Whiskers above and
below the box indicate the 90th and 10th percentiles.
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Fig.5 Relationship between 6*'S and precipitation amount

ASH SO, BES WA . HEZEEERILS,
BT SO, ZRELSHFNL AW P ERBITEEL.
EASPRIRMBEE N, %KMW W RFTE
. SO, EASHEEAUFSHELERMHEE
MENERRZ, HHELREREYR=YINER—
B, TEBESO,HASPTHMONZEAERL, 1t
SBRNEHMAERE, RAR(). SO, MEZHEAK
=15 SO, AT K WMAERSR F# 0, ZR L,
SRR OETETIREN, XEFEHNERE,
RARQF(3). SO, ZLHMHERLTRE, FHigE
F-9% 518, 7 25 ChY, S IEENTIE, =18
1BiKE+16.5% 5 18, MARKER).

SO,(g) + 20H — H,S04(g) (M
#50,(g) +HPS05 () « S04(g) + H¥*SO; ()  (2)
HSO; (1) + H05(1) — SO~ (1) + H(I) + H,0(l) (3)
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SO, AN EELHEEE TR NUERE A,
MAEEIEFE, Wit L, REMEM, SO,
EXRPRBERER D, FEEEFASTRMLETM
S 2L EREBEAE. B, SO, HESKIE
R 'S EfRf, E—ERE EhSERASEK
S EEERETRMNWR.

SHAKNRNRS BEELXEETFERIRR
R iEd, BEMBERMENTFEN B MR X,
TEMBESH~MPEEERNMNE, HFAERES
MK 1 CRY, SBREUBIEAN 0.08%0~0.15%0%7. ]
I, BEEREM T, SO, BkRIEthEED, 48
SHEMASEKISEZFEFRE. K5 S0;
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