% B A EREAE RS S0 I

A FDE RPN RER TR FERSTEX

— — RBBKIE B AW S-S O ML 8 E R

AR EEM'T MR LK
L RFIFERFRAIMEALF S, K 100875;

2EEXEREAFE LRE, KALEFLT S, L 200433

m%.- E&dt?ﬁﬂ‘iiﬁfﬂ#dt:ﬁ:&i}‘:}:!«% HAESHNIN 8 RERBEWHRITT XPS AGAELEN
ARAE, Bith A Ok R B ibM. SR, M. FeOOH XA 4L, THARSME. BB A SiO,.
AlLO, mu) Mt A DGR EEARRE AL, Al. Si 80 ALO;. SO, MM AKLE, BEEGE
REETERPEFLEHERALPE R, BEHEARAZMBT XA LH PeS/FeSO, Hik 44.3%H
45.6% A ZHT XA B4 Fey(SO,4); 2 L X i XA 49 67.1% M H 49.5%7A= 48.0%. S #= Fe AWk
WA mA AT E K. XBHRBRRT UERKIEESRFE- MO E8EiE, #—FELTHLE
st AR HE T AT 60 T Xl

XA LR XMHAXLTFEE UER Wik AERENL s
X % / v / X

0 Hl
[SERMZERRECSHAIREREYMRUFBEANEERREZ —, RATAR

LRAF B RESBHINEEALR", EREBERLIEFTYLRABSHASHRE

RARAZEHZCANYHNSLRY YERSERTRBEFRNERSBREED

REBGEROIBITIEERE. EBRFRENE RIS RYEREFRY Fe(D)=4£"

HHEAPHHERETENYREANEHARN. BEYRBONEWAL2ARE EHEA

REREZERN, SBERFNYNRESHEEARN THAQHFYLAERENNSIERE

HEKBEHEARTEPLEBURIBRI G EXEE.

1t KL

1.1 B#

KHE2002E3 LRWERPRTSPHEMURYPLREX Z —HHN R G LEMX K
E£HEHSERERES . ERFEHRNE ML Eml B R A RAE £
RI(TSP/PM10/PM2.5)- 2B R ) R AT 88 R TSP fh . AR K FRBER AR BT A
FrHl ML R (d=90 mm,fL120.45 1 m) WRHEZH TXPSEE 4 1. A Whatmand]
PR (d=90 mm) H TSBREELFETH.
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1.2 XPS i

¥ F % EPerkin Elmer%) 5 PHI 5000C ESCA System# Iy A B FREIE N . WA &M K
P, AIK o BT AEK TR, HE14.0kV, THE250W, EAEI3.9eV.,
1.3 WRBELESH

KREEES K ULTIMA BB RES S8 7 K5 6#{L (ICP-AES) Xt 23 M &
AT 4. KA E Dionex 600 BB 7447 15 M. BB TFRAVRET.
2 SR5itE
2.1 MRPMRALRSKNFERS

LRI RBENBRNIRNNETMENEERSUEZMBEIARESEH, K
Fex(S04)31567.14%, Fe,03, (Mg/Fe),Si0s, Fe/ALO(MFE 7EALO; E8) it 532.86%.
LTI E, EPAREFH ARG EFREYREHESNUENEDE
£, MEFBE-FU_HUEWHELE, WFeS, FeS0,44.31%, T =M 8kFex(SO4)s
H1 R K H167.14% K8 4549.51%, AR &R ERBRAL MR 55 B 2L & v B R SR B9 67.14% 38
3[93.82%. TE3A21HENEERE —KiF 5 BUR Y R\ B —4r k4L & W FeS MFeSO,
45.59% , i = 4T Bk B[R 3K 1 47 1€ J& & FeyS04)3 & A Fea(S04)3(NH4)2504024H,0, o
48.04% . I REV LR KEBEMEBRTHNPRE LT 0 E. EREINYRT
B BERET BNEMENRZMAEARN, FBRERT ek, XAERT K.
BRIF L BBARERA R SE ST E XM AL ZHRIL RN EMEE . IEERBHT
SEREKEEERPR-BRASHHNERIERE.
2.2 WNPERELKRKE. 5. BNBEFEERES

RAEA E B B R P RE E EHFex(S04)s+  FeSO4. M(NH,),S04, BLAME
H Na;SO,« MgSO, B ALSO % . AE MR ZIHRE /D, IURE ISR ERIK
(0.397%), ItHRFEHIEDLBRBNYRDOUIRESHASRYHIES, FTURSEL
B H(0.967%), MEILLRPALRPPYER FFAEFLLE HFRYE XERH (1.25%),
i Z PR EAE R R T R E RO R EXEE BN T A5 PR30
&Y (. SOSM4%), HERRETNYERmMELERKRE. FRFERRMEX
HLAALO; MEREE. BEXEBHYETDN EEFERFRECa0, CaCO;, CaS0,;
Ca(NO3),%. SiFE LR —HISIOMERFE.
2.3 BRMEEMAAEEEMNRELERL

TEVP 2 R XA R R P IS/ALR T HAE %0.056, TIERNYRE N0.56. LK

336 720



R _BERRINEERRE LT RUE

FIEENT00042. 4R ROFRMRENLAEF0.79, bRy RiER.
BT T ¥ 2 B IR O LR SR 0 ) R T WA B bR RS R KRS
B A S E R E AR TS0, MR RE &4 AL ERLER, TS RSETRARE
BB AR, LRI YE EF/ALR T H0.58, TR AR PHME (0.286),
VAR R B KPR YR H Fe/AlE B 38 1 $)0.620, 71 BARFE & #IE 20.273. &M
BRAEBE Y BB TR M BN R T E R B4R, BB H T kORI 0 b
%, X— 5T S LB R R T EE L.
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The speciation of the elements and compositions on the surfaces
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Evidences of Fe-S coupling in aerosols during the

long-range transport
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Abstract: The speciation of the elements on the surface of the particles collected during dust
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storm and non-dust storm at Beijing and Inner Mongolia were studied by XPS. The major species
of iron on the surface were oxides, sulfate, silicate, FeOOH and minor part sorbed on Si0»/Al,Os.
Sulfate is the dominant species of sulfur on the surface. Si0; and Al,Os are the main components
of Si and Al on the surface respectively. The one of the most important findings was that the Fe(II)
produced could account for up to 44.3% and 45.6% of the total Fe on the surface in the aerosol
sample collected at that night and next day of the “peak” time of the dust storm occurred on
March 20, 2002, while Fe;(SQ,)3, one of the Fe (IIT) species on the surface decreased from 67.1%
10 49.5% and 48.0% respectively. Both S and Fe enriched on the surface of aerosol particles.
These results provided strong evidences to support the hypothesis of the coupling between iron
and sulfur in aerosols during the long-distance transport, which would have important impact on
the giobal biogeochemical cycle.

Keywords: dust storm, XPS, aerosol particles, speciation of elements, Fe-S coupling
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