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# E: FIA 2001 4 4 ATHE 5 A LOAREE SRR K TSIEBERE R AW E TR MRS,
BB T TR, —BRUPERBEDEERBRAF TR PMys, PMys 10, PMig FRIEX S B, SRR, BRLFETT
FREWRE SR Y LRERAM TG A, A PM AN S BRI AR TS & B K. D RE
SRR, REKHHEH BB EE —ERERTE, MEDERHE, ZERRTIIBERWARTRITRERIZE
TR PESERT I ABRK BE S Al Ca, Fe 5 FTEMLE, HBNEERAE & Si TEIYHL Na

TLEEEXR AL EmIEYD M.

KR EZETYH, PARER: ETR

hESES: X513 SCHERFRINES: A NERS:
1 W F

VERRIRBERHEEMELZ — MERERLE
EFHENURZAEMER. RELTTRELTEH
KRR ERTEERIR, SFERMAKRSKLLRIE 800
Mt, AEERERK 131, KhAE—LimiEs$
B K RALR TR, KAUIRRBFENRBERY
R ERRR, YASERKT X TR LY
R T FEEFRTRR, SHEREERMRE™ T

KiE L7, B SR EMN A A FRBRE = R Wt

H AT R B R SR W E PP TR R R KA E
e, JREFE TR ARIC, KRBEHTAEEABRAR
BHLBIRIARAE, URK Y, FRLER T
FAshliX SRR M iE 2 KSR RBE T
1949 FLIREREW L RMBI D RFH B EH
Hia, HE 1998 FRAERKAE L7, HIBURE .
FREERTEC. SRR KR SRt 1T 50 6
RAETWERIPEFLMD LR F ] 20%F0 9%,
HoRWEEER A F o P ERETH WX, EEE
FRUHRBREIT ER R RF L —, HRAGRERL
B RILEDERBALTHBEZ M. ERE
WRAATESSERERT , EB AT HITERAE R
WARETE, RFW LR BEER, AR s m',
YL R PR IXOFR A6 B B M 1 o0 AR R A R
FIHACALE, FXRERERD DR SERELR K

OB GATARR D,

AESERNE “WREFTRER LR —

WS E#R: 2006-09-17, #EEB: 2006-11-03
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KEHEAER” ZXHT, 2001 EEBEEE XTI
TTHAMA, HFPESIEE TSP, PMp & PM; 5
FERBAT AN, EMAREFTEMNFELELAREE RS
1Tt

2 BFRFEHE

P9 3% oy SRR OA S R 5] % 2001 46 4 A 27 HE|
510 H, 8R4 hRE—/MEM, HENSERERE
B 1.5m, FECEREEH 8.0 m. JbE s BET (8] 4 2001
F£4H21 B35 A9H, UEBERE 20 2AENPE
BB XS BB FRETH. Buh S R AT X
KRBT TSP, PMo J2 PM, s SEFE, SEIEN BRI
ZH, NEHERFEREEERS 54 35, 40, 58 mm,
HASMES 100.0 L/min; bR M AR RERERE
#4475 80 mm, WEH 28.3 L/min.

FrERRBIFA ICP-1100 RERESSE TR
JCHEBEAT 4T, HFE Al B, Ba, Be, Ca, Cd, Co, Cr, Cu,
Fe, K, La, Li, Mg, Mn, Mo, Na, Ni, P, Pb, S, Sr, Ti, V, Zn
ERN 25 MEETR, MTRBERCKERAESR
HREA (B, BER. ERRESHR , REHEA ICP
BT BT

3 GRG0

3.1 RTEeE

FAHBERRSRE . BRRER TERR SR
¥, KEPESSRAE Y ERS SR, B0
PR RS RS IEREERLE>10 km). —EPALR

ESTH: BERARMFESEHTEGS: 49790020, 40533017, 20377008); 5 B KFHER S ES B
EZBT: BRE1974-), B, BREEWREA, B, BIER, EFENERSYE, KSOERESBERAITERTF, E-mail: ticheng@fudan.edu.cn.
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[EHY . BAERFERS (1 km<fEWLE< 10 km). ¥
R KRS (BENE <1 km). Aerosol Robotic Network
(AERONET) /& I SRS R R B, VE B Te Vb i
1L 2001 £ 4 B 27~28 H. 5 A 2~4 HYP LRSS
VAR EBEREZ —, Fik, FZHFOEILRIEAEX S
GRS, HT#TESRR Y ARLF TR
R R E BV .

x 1 HHFMIEE. LFEHP RSP 25 M

ERERBRENLANELE SR FHE, Hb
PM,s XM HZ D<25 pm MIBRIRE, PMys o
(PMo~PM, s YRR KR 2.5 um<D<10 um BIFURIIRE,
T PMo_ (TSP-PM; AR KL% D>10 pm TR EE. R
HEH, TERBIRE QS YRR K0S
X, QLR R>—RWALRSER, HEEPM FHL
B4 L EPAE N B B AR A T4 S B K.

R AEREREBFREIE PM.s, PMy.so, PHo R BIE S EE

Table 1 Averages of the combined 25-element concentrations and their percentages in PM; s, PMjs_10, PMjo
(PM, 5_j refers to PM;, minus PM, s, and PM;,,. refers to TSP minus PM;)

Station Sample Clear day Light dusty day Heavy dusty day
Mass conc. (ug/m’)  Mass percent (%)  Massconc. (ug/m®)  Mass percent (%)  Mass conc. (ug/m’)  Mass percent (%)
PM;5 9.92 11.97 15.22 12.64 26.84 12.60
Beijing PMzs-10 13.03 18.15 23.20 17.74 39.61 18.12
PM;0.- 11.44 17.55 15.72 19.26 30.33 13.70
Inner Mongolia PM;;s 2.97 6.30 4.31 4.89 18.49 2.85
(tall tower) PMz5_10 3.19 9.58 12.81 13.06 6.42 3.38
PM¢- 2.15 15.13 2.46 20.02 7.73 33.49
Inner-Mongolia PM;s 3.91 8.90 6.13 5.12 2497 7.37
(surface) PM;5_10 2.87 14.35 8.51 4.16 12.60 8.65
PM;o- 2.32 9.04 6.37 3.26 17.83 5.13

LR A IR TR R EIRE B EPM Y
BRKEERM, WERREE(26~40 pg/m’) 8 R
REBO9~13 pgm®)H 3 A, K HE PM, PP LR
RE—BW LR FHRIMK TIE—E. BE, TERER
B RFIE PM HETEA S, B PM o R RREH

FE{E4E, 7E PMys, PMas 10 & PM o HABR THEHE

k. Bk, B CAHERTE SR YRR B/NERL(D<10
pm)E B/ BHEBR(D>10 pm), A EeEm LR PM &
- LERBHMMAENESE, REVPARRS KRB H
WA SRR SR, X5PRHES Si JhNEE
YR, 575 4ME R HIE R IR Y R AR BRI,

FARIE T M TR R BIR A SR TR,
BREE PM,c ARSI, TTRAEIRE BME PM BT
B R SE T AR, ATEERRE 2L PM ik
ZRESEMSREFEBNY), TAREEREES
Si ZLEN ARV LBRY). X RAREFEMEmM S
BRI TERBRRE AR, HERE PM - F KHEN &
Bram T XFESKRNEEES Si TENY
HASZHNEHVIREREREX. FRR_EBETES
B, TTEREIREERE PMys, PMeFUARRR
tb— b R 2~3 %5, 7 PMys o P — WAL K
BRI 2~3 1%, Fit, YWARBRERER FIREN
WX, FRFEEBHRKIR.
3.2 BAREE

MEBENTEME, JLHEE PM F Al Ca, Fe, K, Mg,

Na, S fIREWE AT 1.0 pg/m*®, Ba, Mn, P, Pb, Ti, Zn
4 0.1~1.0 pg/m’, FRTTEL/MTF 0.1 pg/m’; WA
FIbE, RE Mg, Na, S, Pb, Zn Z 0 EIRBEHME /D
— B

JEFBRLE RS TL R BIRERNEF, 7 PMyo M
PM,s 0 F A Ca>Fe>APPK>S>Mg>Na, PM,s H 4
Ca>Al>Fe>K>S>Na>Mg, HH Al, Ca, Fe, Mg, Na IRF
7E PM, s 1o PAIXTER, K S BILTEAE, PMysH Sk
BERAREM PM S EHN 2 5. A EIERR ERS
TLERKRERDNEF, £ PMy M PMysyo F 24
Al>Fe>Ca>K>Mg>Na>S, # PMj-F A4 Fe>Al>Ca>
K>Na>Mg>S, it H B K PM WKW EHF XN
Al>Fe>Ca>K>Mg>S>Na, &£ ILRIRELIZE PM, s F 5T
L _
1 3 3 bR, ARMWEER, —REBRY
D RIEEIBR ML ZTTEAE PM,s, PMys o K& PMjp-
B 5 W REE 4, P aRE~RER LK AL Ca, Fe,
K, Mg, Ti #5720 &, REEFHK Na TE, REANE
L P, Pb, S TTE.

ME 1 ATRAEH, SR, L3R P nEHEX
HSREVDER PM,s o PRHE 1.3~1.5 &, E— R R
PM,o 380 1.16 £%; Pb TLERFE—RIAER PM,0-F BT
HESLEm2 5 S TRASEEEBRPAER PM, ;s
M PM AR 03%. 1.0%, ME—HRPER
PM, 5o P PR 0.4%; Na JTEREWLER PMys o FF
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Fig.1 Average percents of individual element concentrations out of PM; s, PM; 5 19 and PMq_ in clear, dusty and
dust storm days of Beijing site (PMs_o refers to PMominus PM, s, and PM;q_refers to TSP minus PM,q)
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Fig.2 Average percents of individual element concentrations out of PMy s, PM, 5 10 and PMj,. in clear, dusty and dust storm
days of Inner-Mongolia ground-based site (PM, 5_;q refers to PM;ominus PM, 5, and PM,¢_ refers to TSP minus PM;)
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B3 AREEERBR. —BREBPLRESPERAEITCEN S PM O FYRET S
Fig.3 Average percents of individual element concentrations out of PM, s, PM; 5 19 and PMj,_ in clear, dusty
and dust storm days of Inner-Mongolia tall-town site (PM_ 5o refers to PM;ominus PM, s, and PM;,

refers to TSP minus PM;q)

% 03%& PMlo_EP %1& 0.3%, %E——ﬂﬁ;‘d;éki PMlo_EPﬁ

B 0.3%; YR8 R Al Ca 7 PM, s 0 0.5%~0.7%, Al,

Ca, Fe 7E PM;o FB&1K 0.3%~1.7%, H AlZE PM,50
TBE 0.5%, T—R&ER Al 7E PM F T 0.7%, K
#£ PMyoH EFF 0.5%, Ca ZE PMys_io F F B 0.7%, Fe
7E PM, 5.0 PHIM 1.1%. B BRI HENT, Jbs7ED
BU A HAMBHYERRERS, REHHIER BB
HEE—SHERTE MEDLRHN, 2R
BEM ARG RTERNRI THXE; YwAehHs
BRIKEE & AL Ca, Fe W AMLEN TR, HER XE
KREAES Si LRMYE; Jih Na o R EER B+
EIH S

MWE 2 ATUEH, SR, NSHELS AL Ca,
Fe, K TEMMHEMEEBE KD LR PM FREK
0.6%~22% , FE¥ 28K PMysio, PMp H 1K
0.36%~1.29%; Mg TREFTELE—BRIPLR PMas 0
R 0.3%; Na TEESSEERPLR PM 1%
& 0.29%~0.43%; P, S TERE—MRUAELRK PM PR
0.38%~1.17%, TIAEW ALK PM K 0.55%~0.98%,
Pb SLEKMXN G EAEYL IR PM FHEEREME 2~10
f%, Pb, S{ERITCEE PM FHIMEN & BT/ AL,

d ERME R4, NSRS R’IEERA
TEMYERNESR, FIREYLARSHN, & Si
JLRBREBRL N, MiERITER Na TR
EB TR

M 3 FTLLEH, SBRML, ARREBL AL Ca,
Fe, K, Mg TEMHENFEE—HRPLER PM hAH
04%~1.7%, T WAL R K PMys, PMysyo F 1K
0.3%~1.25%, MHEWLERR PMPFHE 2~5 f%: Na
LEE KW ER PMoFFHE 098%, FEWLBR
PM,s_10, PMio- 4 5IFEAEFIF 55 0.55%; P, Pb, S TTH
KA S BV AR R PM P HRE R B 1.25~4.0 £,
Pb, S E—RWAER PM;HFHH 1.6~25 &, PE—R
AR PM HFEE 1.23~1.8 1%, SHEmwnALE, BT
BRI, BB ARSHEES AL Ca, Fe
P FROERNBR S ERKEM, TES Si uEE
FRE BREE: BRTREDAERZIRSELW AR
Xt & B, HUINFERINERBRRE LR —E
BENESE.
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SARBBERFE AR ETLERR, AT TEEERY
WALHUETRARLEERE. FELRWT:

(1) 25 MR R BIRE B EREE Y LR
KiEg K, Mt RR>—KRYWEER, HEHEE PM
AR & B H AR T & K.

(2) JE3X¥ Al Ca, Fe, K, Mg, Na, S RERFE AT
1.0 pg/m®, Ba, Mn, P, Pb, Ti, Zn ¥ 0.1~1.0 pg/m®, %
AL T4E3 B Mg, Na, S, Pb, Zn TEREE /P —BH.

) R —RPLREFR R EE— KT R
LE, MPERRKBIERTEEEI THEXE, ¥
NE BRI B E S Al Ca, Fe LN TE, M
BREERAES Si TEMYE, Na tREERBE T
i Y.

(4) WFITHEBRY EEXR B L EAPENR
4, WARSHRES Si TERIEBRC KM, 5
e Na JF B & B 2BIRE, EHUTRERT AL
Ca, Fe, Si FMHX T EBMNBEHSMEME K.
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The Compositions of Chemical Elements Associated with Dust Particles from
Hunshan Dake Sandland

CHENG Tian-tao', LU Da-ren, YU Xing-na!, WANG Geng-chen?, CHEN Jian-min'

(1. Department of Environmental Science and Engineering, Fudan University, Shanghai 200433, China;
2. LAGEQO, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: The data of chemical element analyses about aerosol samples collected at Sanggen Dalai and Beijing sites from 21 April to 10
May in 2001 were employed to examine the compositions of chemical elements associated with dust particles in PM; s, PM;s_10, PMjo-
from Hunshan Dake sandland in clear, dusty and dust storm days. The concentrations of combined chemical elements increased with dust
mass, which was not completely similar to the changes of chemical element percents in PM. During the common dusty days a part of
pollution elements was uptaken and adhered to the dust surfaces, but most of them were transported into downwind regions by strong
winds during the dust storm days. Large amounts of fine dust particles originated from the soils rich in the mineral elements of Al, Ca, Fe,
etc., and most of coarse dust particles originated from the desert lands rich in Si. The element of Na mainly originated from soil but
desert.

Key words: Hunshan Dake sandland; dust; chemical elements



