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200243 H 20 H, MAREHEBTYAERS., HEKES, BMRELSBHREE—F
KEAKLY K, BRERER 100m T, RABRK, BEFRIAHEMN LK, Pid
HE, MEERY EURMMH EBAHTEENDRTREY. 1648 T KA LFFERIRER
TR AT B R AL A RE R Rl B T X S bR B . DR T4 . ARSI L2 S i i
BEBOGRARE. PERMHT—X A9 B, MARELBERE. MKEERDTRIREH
RIBRTE, Bk, PASEEIXEEAYTRLRARENEDESERE, FEXK
PRIBMELELHMERTHXEE, SRENNPLRTBEYEE L RERERTS
LK EM X HREHEH#TTEEEEWR.

NEHMH XA, RATFAZM 19934E5 H 5 AR BRHILEHRD, Kb
B i B BURE 7 B RAL S MR 5 B 5 A SE M R, BN PA R B e 22 N T 3 v 2 B B A R L
BHEAITH,
2 UiREY Ak gy

WREDALTIEDLFARMINERI TR IAE 2, DLBRARYEELERS
(XD HSiO, (58.53%). ALO, (13.91%) Hl Fe, O, (5.36%), HW& KN K,0. MgO,
Ca0. Na,O, TiO,, P,O;. MnO %, &24 51K 2.78%., 2.15%. 2.11%. 1.72%.
0.84%. 0.23%. 0.12%, H, SiO,. ALO; Ml Fe,O, = F Z Mik 77.8%, H2ZMsd
BRUIBYES. 2%, HEMNELHE7.06% (FD. BT AL Fe, SiEBESELMETH
MEE, METAFGTHYSEURE, XHEREEALZVTBREDELER K
BEREEHBFTZHNDALEKX,

®1 BRERVLRABEDIEALFRS (%) RESHMEMEIE

Tab.1 Main chemical components of the dustfall deposits and a comparison with other areas

Si0;  Al,O; Fe:03 CaO MgO K;O Na,O TiO; P;Oy MnO

BREDLR 58.53 13.91 5.3 2.11 215 2.78 1.72 0.84  0.23 0.12
R RJZE 180 52.88 11.36 4.84 857 3.71 2.33 0.55 0.66 0.16 0.09
ESLE At 54.28 11.61 4.85 8.34 2.74 241 1.70 0.67 0.17 0.09

%2 BRARVLRTEVUBTESSF (ppm) RESHMAMBR L

Tab. 2 Micreelementary distribution of the dustfall deposits and a comparison with other areas

v V. € N Cu Pb Zn Co Rb As St Y 2r Nb Ba
BREYW LS 124.8 81.0 30.0 33.7 36.4 117.7 21.5 109.5 14.3 198.3 28.6 231.0 19.7 605.1
Mg 77.0 83.0 42.4 57.4 59.9 135.0 14.6 96.0 17.7 318.0 25.6 229.0 15.1 538.0
XML 87.0 750 33.0 29.5 20.3 70.9 14.6 96.0 12.5 285.0 24.1 212.0 15.3 533.0

WMBTEMNERE (£2) KV 124.8, Cr 81, Ni 30, Cu 33.7, Pb 36.4, Zn
117.7, Co21.5, Rb109.5, As14.3, Sr198.3, Y 28.6, Zr 231, Nb19.7, Ba605.1,
SEMPLRITEWMIL, YARRVEYFT V. Co. Rb, Y. Nb I Ba S BEH. 5%
+HERESMHEL, V. Cr. Cu, Pb, Zn, Co. RbF#INb EBRE.
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3.1 TENEEERFSH

TERNESLERAET (enrichment factor, EF), EFRUHYPH LEHAMN FHEEEY
BEBRE. HiItB BN EF=[X/Ref]ys /[X/Reflyx . XH, [X/Reflps BRE—BK
MNBHUTLRERSSETEAREATH SR, [X/Rellus RAF BB TEESETE
EHFPHEREL, ATAR AIENRIBPHENRE, MAKRSHTEEIRYHAR
FREPEAHEMEENE, i, TES Al 59 A DUEBR TR WAL 2 54 6B E
BB, A, FEEEFHHEHRHERATE/AIWHKE., Bt EF XA E/K. EF=
[X/Allpe/ [X/Allyx. TEREEHRT (EF) fUERAERY o E 5K
K., BEEFETEETF 1 RRBTRE, KF 10 0EMFTRE. FELEEREF EFEH
FURRYYFEBES.

HEZEEHARATENEERFELT 1 (A D, SERETIREY N KR #7EE
. RETESR, TEAIFTH22FHTESRILK: (D ATHRITE, BEBEFNF
1, 0.6 %, i Ca, Na, Sr %, THHNEAETEEVATRIRTHIRE; (D
Mg. K. Si, Fe, Mn, P, Ti. Co. Cu. Zn. Ni, V, Cr, Pb, Se ETENE LR T
E1LEG, RUULTREERBORE, RETHRLIOXHEEL. LHBHEMNE, &
UikEH b, Cu. Pb, Zn, Cr. Se WM& B4 B0 0.00337%., 0.00364% . 0.01177%.
0.0081% . 0.000027%, b H 7€ #b 5 + # F F 0.0025%., 0.0014% . 0.007%.
0. 0035%‘ 0. 00001 %4> H & 25.8% . 61.5% . 40.5%. 56.8%. 63% ., XULHH Cu,
Pb, Zn, Cr, Se ¥ XA —HO4RBETFHRBEZIIEEIBRE, Pb M Zn EAUHK
mh%&ﬁiﬁ REWREMIT MESHB, M Se BHEMETELE; (3) As, Cd M Sbm
EWEERFAHEE 10.14, 12.76, 6.75, XHHEF S IRE T As. Cd f1Sb T E
FERETFIERE. BRENEBET I ABENZE As. Cd M Shb X =FITEITLEL
FERABE .

%”MD&%?E%E?E%(@D,1F i
M/REF AR Na, K, Si, Fe, PE 4 e 2y i Cd
TEGEEET S %ML @im¢mh“:“””@$ i
&\MgCuPb}B#E?%5%@?Mﬁ8‘ oo
KK F R E. @%ﬁ@%ﬁﬁﬁmmwiga A oy { |

. Mg BTBAE S WEE, TIELERL 2] oyl Bl iRy
AR RIER, RMUAB ML, RRET O ——
BE—¥TERBEPHNESE., RVUBKRREY i
LR ERNCBEEASTE T M. = Bl MRRVALBRTBYCEEERET
M Cu, Pb, As TEZEHFAFETFTHR @; , Fig. 1 - Elements enrichment factor of
WX MR ASELEFES FRIRE. the Harbin dustfall deposits
3.2 HRAEBSH

FEULR YR AF . B FHH R 5 DF RFV W FIR B QULRY 5 X — R o il
By CREVNEY MEBLsHEpEE,

HFIH KB DF = | (Ca/Cp2)/(Cren /Crer) — 11, A : (Ca/C) RARFH R RTLR
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YRPIMTERM I, (Con/Cue) RARIRERTIRY CRBVLRYD EPHTE 0
b . — MOk DF REXE/NT 0.5 Bl RF LR 83 .«

SESTC RS FEPE &l 2T T
FFMAMAREORARES, £Fu, & ] I

EBIBAHLES Al WIERITERRE |,
BhE2MELZEUREMBEE2MES <]
2 DF & (B 2), Hitw/REDLE, 20 ,]°
VAEREMNELZEMXBKE, NE 2 HH 0 e e
o, 2MPL52MELZEE DF HEHEE CaXaMg K SiFednTi P CuPbZnCr¥iCohs V Sr
ANFRARESLGEMELZAM DR, 2 o e mr o sn
M52 ME + 2 FIH DF EAUS TR gpaymse it 4 oo 2 H FD [ 52
Cu. Pb, Zn M As i . B, HRILEYE Fig. 2 Comparison of FD in Harbin,
BHE B REERN, ZMP LR TEHAMILM AR Lanzhou dustfall deposits and Lanzhou Loess
BUPALFERETFEMA LN TRAR, WRE
S52MPLFEEFRMNVEER., AE1FETEL, 2MPLE5EMNELERETERAS
BHo#E, MBREDEYETENSESINELTAYEEER. 2MPLRAILHR
THRARD:, HYAFERTFELHE, FUZHPAELEMNEL TR SBEE, TR
IREARARTLEMMVLBERRETHESZMNELTREENES.
3.3 WiRERSH
YIRFEE PL T T

PI=X |Cix—Cil| /(2| Cix—Cil| + X |Cix—Ci2|)

Ad: Cix AFAVNBEY PR i WEESE; ClARRATRY 1 FTR i WRESD
¥ Ci2 ARAUVIERY 2 h ok  WEENH. PLHEARFEE T R BRI FE K
BRENMITE, ARERBHEIBYZEAERS SHELRE. PIAT 01
ZHWE, PLAFO.5, MRAFATRY 55 ZVURY 1 H RN T PIAXFO0.5, W
FHBAVIRY 5% AVRY 2 ¥ ERME. AXFHXELAFHATRY, WREY
DRHRTIRY 1, 2 MPDL R RTIRY 2.

T # LW EER Pich—DX 0.75, HBARTF 0.5, RUBILHELHWTRARIEHR
BEXMD, MHEARTFRREDDE, 2HPL2FRYBR+SXUTEILES, Wk
REVDALFEYFERERF FHILE L.

3.4 HEENEAEENF
‘ £3 HLELIMOBERRNEEGRLER
Tab.3 Comparisons of SiO,/Al, O, and SiO, /(AL O; +Fe,0;) between duststorm and Northwest soils
BREDE EHPL0) Wy mRpetd Byl ghilBl &40

Si0; /AL, Oy 4.21 3.51 3.58 3.45 3.58 3.52 3.4

Si0,/(Al; O3 +Fe; 03) 3.04 2. 80 2. 83 2.41 2.78 2.77 2.61

VERBFRE KR HRNARE, SXRLROEETRATBE -SRI,
MEZAE—EHES, HENLEREE -EETHIEXE, FRMEKHETHTR
RIEEEE R (Si0./ALOy) FEEE 8% (S0, /(AL O; +Fe, 0,)) ERHAXMIER, HHLITR
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PN EE R BRET A TFHNEARYE™ . RNOKEDER. AL, ¥HNERY
CRXEMLE (R, FEFIETREGICE TR DR LR,

BMERIAN, BMREDPESEMN, AZSHOVPEURRBRY -, B4+, 21518
R EMBEAR LB, MAE., MR, FMPL=ZFNXWMERME, BdS
B+, AL, L5 TEOWEMRE. By L, BRL. EX000HTHE. H
W AFEMTERRESHY, BEEZ. 5. ¥MNEHPLMFEREL . ERHIER
MBEHFT, AR FZELINORD, MREEEREBE. MRED LRI
EREERAKTERES S AMBEFmRM IR LER, WREEEIMBE8ERY K
R,

3.5 WERLERSH

YR Al/(K+Na+Ca), K/Na, K/Ca, Al/Na, Fe/Mg, Al/Si, (Al+Fe)/
Si.Rb/Sr % WEZE W AMEMRITAM ML ENALERSE HER, HWERLERMLE, HE
R RALEE, FEEAE T A% RALE Ca, Sr. Na B S EBMHK, Mg 7ERAULERA
Bt 5% 3, M Fe. Al, K, Rb tEMEBRFEXNME RO LI~ LEEE. IES
iy 2 [R5z TR A 2 Al = AR 18 0L

4 BERDVLEEMNDLEEZMHELNELPRULBEE
Tab. 4 Comparisons of chemical weathering among Harbin

L ]
duststorm and Lanzhou duststorm and Lanzhou Loess

Al /(Ca+Na+K) Al/Si (Al+Fe)/Si K/Ca Fe/Mg Rb/Sr
w IR E WA 1.48 0.28 0.43 1.53 3.0 0. 55
2L My [16] 0.71 0.25 0. 39 0. 33 1.51 0.3

2H#EL (18] 0. 67 0.24 0. 38 0. 34 2.05 0. 33

RAREDEPXETENEHBERTEMNDAMEMEL (KO, RUBRKED
PERMAERAE L2 MHABRXE, AlRKSETS, HEHR, BKkEws, +
AN, WERATETALERLETE, ERMLBETRY P Ca, Sr. Mg X EHE, T
REVLEROAERARTFYBENL, FERAEERYH Ca. Sr. Mg T EME,
Fe. Al, Rb £ &M HLE.

YL R HFHRERTE R, LR ESEREATRY R, H+>
63um PRANEEK 21.7%, EEFELUEEM. 38, RA. LRSSV DR
B, B FHERYFRESEMRSESER, MARDAYRERRTHERARSIRES
MR HEFENZEY R, EEEWBRELXSLYRERESRBRENEREYR. B
REDLTRYHLEETECEREYEXHEARAFHRABRI MR E LR 4,

4 iR

(1) BREVERVIBYEBELERSL SI0,. ALOH Fe, O B E, ZHZMK
77.8%, WEXMPLRUHYE 8. 72%, HEMNELR 7.06%. IMEHBEAZEKY
THRREDLABEXHSBEEYRAEHBFFEMODEEX,

(2) BREVLFH V., Rb, Nb, Ba ¥ HETEEEREVHERSTZMNYL, W
Ni, Cu. Pb, Zn. As, SrWEKFZMP L,
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(3) BREVLPH Ca, Na. St TEHNEERTFHENTF 1, ASHWITE; Mg,
K. Si. Fe. Mn., P. Ti. Co. Cu. Zn. Ni, V. Cr. Pb, Se &£ T Z W ELHTHE 1
G, TERMERE, RBETHELHRAEL. H Cu, Pb, Zn, Cr, Se ETEE—
kB THRBEINMIEMISHRE; As, CAH Sb TEWEERT AT 10, KR
BukE .

(4) MHEI B & DF FEXRE, 2MHMUP LW TREABREBR REVLEREITEMNE
THTTEAR; NIRERPIAO0.75KE, AR TEARIEFREZMY AL, W
HERRTFRREDD; NEERABESREXRE, BREDANEEEHAEST FZM.
FREHRFEIRL; ARIMEBER L FEXAEENIRTRE, BREDDLPHXE
BREZEHERTEZMOLMEMNEL,

(5) VAR ARREERF. HAREK. WHEEE. RO RE, LER
T ENESTHER. BREDABERARFRICELREMYE, EKEBEEYRA
AR EEEAEFTRE TR LERX., (6) BT IBEYKENEHBNY R
HENEESHENESER, Z80ANERAFHSHERFEDEARTSRIE
WHRK AL AER, MEESIRRBEHIEERYR#EHR,

HM: VEMROLFINTBLITRFZALALET CERELR, ALEATFER!
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Chemical characteristic of duststorm deposits
in Harbin and its matter origin

XIE Yuan-yun'?, HE Kui’, ZHOU Jia*, KANG Chun-guo®*
(1. College of Earth Sciences, Jilin University, Changchun, 130061, China;
2. Geography Department of Harbin Normal University, Harbin 150080, China;
3. China University of Geosciences, Wuhan 430074, China;4. Harbin Institute, Harbin 150080,China)

Abstract: The sand dust precipitation was collectied in Harbin city on Mar. 20, 2002. The
paper deals with chemical composition of Harbin dustfall deposits. The result shows that
the major elements of SiO,and Al, O, and Fe, O;, predominate the dustfall Harbin, occu-
pied 77. 8% altogether. The contents of the trace elements such as V, Rb, Nb and Ba evi-
dently are higher than those in Lanzhou dustfall, and the elements of Ni, Cu, Pb, Zn, As
and Sr are lower than Lanzhou dustfall. The enrichment factor of Ca, Na and Sr is below
1 being deficit elements, and that of Mg, K, Si, Fe, Mn, P, Ti, Co, Ni and V elements
is around 1, derived mainly from lithosphere. Part of Cu, Pb, Zn, Cr and Se is derived
from other pollution sources. The enrichment factor of As, Cd and Sb is above 10, derived
from pollution sources. The elemental compositions of Lanzhou dustfalls are closer to
Lanzhou Loess than Harbin dustfalls, judged from discriminant function (DF) and PL
The Si/Al and Si/(Al+Fe) ratios of Harbin dustfalls are greater than the Earth’s surface
soils of Northwest China, and chemical weathering degrees of Harbin dustfalls are obvi-
ously higher than Lanzhou Loess and Lanzhou dustfalls. Based on the analysis of the
chemical composition, discriminant function, PI, cosmid ratio of surface soils and chemical
weathering index, the results indicate that element compositions of Northwest Loess are
similar to Lanzhou dustfall deposits, while they are obviously different from Harbin sand-
dust. The source areas of Harbin sanddust differ from Northwest Loess and Lanzhou sand-
dust, and the status of climate and biology and the degree of chemcial weathering are much

better than sanddust sources in Northwest.

Key words: Harbin sanddust; chemcial composition; sanddust resource



