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Distribution characteristics and source analysis of road dust in Xi’an TANG Yanrong'® ,WU Feng' ,CAQ Junji',LI
Peng'?. (1. State Key Laboratory of Loess & Quaternary Geology , Institute o f Earth Environment , Chinese Acade-
my of Sciences, Xi’an Shanxi 710075;2. Graduate University o f the Chinese Academy of Science, Beijing 100049)

Abstract: 82 sampling sites, which covered basically the whole Xi’an City, were set for collecting the road dust
samples in heating period. The concentration of elements in these road dust samples was analyzed and compared with
that in loess, the enrichment index of each element were calculated. Base on the obtained data, the distribution char-
acteristics and source analysis of road dust in Xi’an were achieved. The results showed that the enrichment index of
Cr, Ba, As, Sr, Cu, Zn and Pb were higher than 2, indicated that they were the main pollution elements, Un-pollu-
tion elements, such as Si, K, Ti, Rb, Zr were positive correlated with each other and they presented the similar spa-
tial distribution. These elements might have the same pollution source of Asian dust deposition. A positive correlation
between Pb and As showed that they had the same pollution source, which might be the traffic and burning of coal.
The spatial distribution of Cu, Pb, Zn presented significant difference, the findings displayed that they had different
sources in different area.

Keywords: road dust; characteristic of element; distribution; sources
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Fig.1 Distribution of the sampling sites
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Table 1 Concentration of elements in road dust and comparison with other cities

B e N
TR e ey t}{ﬁ WERE ToEEAT L R t® EK EE
Si 161 800 274 000 211 140 14 242. 41 1. 06 226 800 204 000
Al 42 200 57 000 47 334 2 826. 57 1. 00 39 860 42 500 40 200
Fe 21 800 40 400 30 990 3 114,21 1.02 29 683 34 500 14 100
Mg 11 500 22 400 13 417 1 803.13 0. 83 11 199 9 300
Ca 53 100 93 000 66 011 7 215,50 1.51 52 361 85 000 199 000
Na 10 800 22 900 13 921 2 163, 88 1.41 22 576 8 700 4 040
K 12 100 17 200 14 431 794, 88 1.13 12 500 12 700
Ti 2 564 3 663 3154 207.98 1. 11 3 183 4 200 2 370
\% 46 77 58 4,83 0,75 76. 8 37
Cr 61 165 96 17.77 2,60 167.28 105 101. 4 124
Mn 367 621 501 46, 50 1.01 687 556 994
Co 7 14 10 1.36 1. 11 16 13.2 10
Ni 21 53 29 5.29 0. 95 72 65 18.9 29
Cu 32 229 74 32.90 3.74 94. 98 43 152 46 110
Zn 143 616 301 96.51 4,92 421,46 163 584 153.8 1 140
As 8 35 16 4.16 2.01 10.62 22.4 67
Rb 58 89 69 4.52 0. 90 . 187
Sr 220 502 322 43.57 2.52 121
Zr 169 328 237 29.91 1.33 378
Ba 518 1 006 702 97.63 2.19 253
Pb 59 209 104 32.68 4, 50 230,52 126 196 102. 1 120

:VBRPFHERETAMEA me/ ke B% AL B VER EBOBIES 515 8 xEk{9]E xak[13].

{B/NF F i (110 mg/kg) 1 b ¥ (152 mg/kg); Zn
BB X E H301 mg/kg, KFILA (163 mg/kg)
FIEK(193. 8 mg/kg) ,/NF L (584 mg/kg) fFH
#(1 140 mg/kg),
2.2 BBAEMBTEAEHLSAHIE
2.2.1 EETBRITEN T FHIFIE

R ERLFEE BRTER AR
BHE M Si.K.Rb.Zr, Ti.Mg.Al. V. Fe.Mn.Ca.Na
ERAFAE T SR E 2, A 2 7] L, Si M5
fifEz LW EASER /D REERIEEEHN
AR B B IR 7E S\ B P IR B
B REFESRESI, A KGR X
FZARAL 7 18] 7% B X — 7 B AE (46 7 1 70 B IR
B3l b B O Si B SRR R B, 1k B 260 000
mg/kg. K 5 Rb 53 AR JLF — 5, B4k 2 BLALE
BMRRIHER,.WE SRS AFELYS S KR, E
EXRHNETHENSEERMER S MmIL. HH
e RSB AR LA . Zr F1 Ti 695045 18 0 38 4 4
L. HEEBIL S HRES S SR, & s
PE L3R T IE Bl 20 I B AT AR (R S B AE DL S8 ik AR 4P
DX 1 B X — 7, P E SR P B R 3 X S B A

o 24 o

BARE., Mg BRROEFHBIEHEHNIHER.
BE BESERESE SIULERSER, &S RE
DU S 1k R 17 XL K8 8 o bk 2 [l A 0 3T X —
WOREN FE BB .

Al RIS TR, HZE M4 h Al ik
EHREREREDIH BAXEFHEAE —KEDS
REZAXE,FHAH 4 900 mg/kg. Al HEHR
it BAER PG, F ¥ KT 5 200 mg/kg. V K7 [A]
TAKES Al EAMUL EBSE UL Z U A CK
AR E 8tk 2 R B D) X O HUR (X .

Fe i858 X SRR B b 38 75 161 38 P9 07 1) 2E 1,
SR 32 000 mg/ kg, 7E 48 78 Tl % £ X O %X
WMTT REERT) —8) U RAEBERBE G E
X — ) EEL A B, Bk 36 000 mg/ kg, 1K
{8 X 3 %25 0 BU7E T 3808 HE AR 4P X X Bk AL R
BE AN B — 4. Mn MM HRA S Fe gl H
Mn 5 2Rt — P4 g 5 160 A o B A AN

CatINHREGHMTERR, BIEEZ,
MR 1K 8 Bk AR B X L R JE AR R B AR
K. ERD S HURKAE B A EAE A
Bfl. Na o fRaES Moo 25 Aa Mg,
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Fig.2 Spatial distribution of un—pollution elements
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EHREE BREBLDTRIHRHERARBRIN

EREFHAERE, KEX FTESAEBSIL AR
EpACR
2.2.2 BISRILENDAIFLT

EREZERLTEFRLRTSHAENAE
# Pb.As.Zn.Cu.Ba.Sr ¥4 S IES . ER K
K 3. A 3 A A,Pb BB A FE B I ENKEGH
HRFX HEBETEH AR BAMNARHSX
B, EP KRR X - HFHEHESIFEEX,
R B YR B (>120 mg/kg) , BE 294 200 mg/kg,
BEELHAELRIRE. 24 60 mg/kg, As 5 Pb 43 %
WAL B As ZELRF B & 50 70 0 B A B .
In WEESHARES Pb KL, WA M S H K
IR X, (B FE DK s R P X AP T
BERHAR—H HEXERHAFMH S HEE.

Cu A RS ERFETF Pb, FEAFFE
AEALAREX, HYP WA ESHE KT 180
mg/kg, EXETTCERETTEM T 7 M) MHEF 3
160 mg/kg; KEX FEHAERAERIERPX
MAERRTTE 3024 K F b, HAl X80 —.
Ba (IR RAS Cu X0, ERENEME S
HFEZER  Ba 7838 A B &5 18 4 A 10 BAEXT 8K,
BEAEEHITHE Ba R A XA LHABHRERE,
Ba EF R HT — W IR ER S, T Cu ERX A RA ML
HMBIEHEE. St 5 Ba HAHRESILFE—,
BSrEBAMEHEREAHE, AMERARE -
SrHEEHEMEERY, MAMRB X Ba 1RH
HARTE
2.3 BEEAFZNHMMELS

R2BRTARERLPE ETELEMNMR
. BERIMZ2AR, FHEEHFFAT 2 03
BB RTR BTN, HH K 5 Rb,
Fe 5§ Mn Al 5 V RE BT, HX R E S
i3k 0. 879.0. 709.0. 699;Si 5 K.Mn.Rb.Zr ¥ %
BB HEREE 0.6 L E;Mg 5
SLKELTEERMEX, MRAHE 0.6 LI,
XL EA MR E. M Ca.Na,CoNi §H
T B EEEE.

THEERTFRT 2 HEFRITERMAOMERR
Z—f., Hd,As 1 Pb WA E RSN 0. 694,Ba
5 Sr.Cu WA E E B4 BN 0.677.0. 609,Cr,Cu.
Zn.Pb [ A% B H R 0.3~0. 6, X EEH G Y
TRWRFERA —EMMHXHE, BMXEREIE
EOBERTRAR, XS ETRTENRREE
HEEEBR.

2.4 BBRLPAEHRBIMN
2.4.1 FEETHRTENRE T

kBT &G ERENXIBRY R T8RS
2 U R B T L [R) B AR XU Bl A R sh T
ABIKRSH EEHULEYBERT SR BLE—
EREFHERES HAEZMRYY, RREX80E K
MREER BEHNAHEURE MRS EMNERE
FWHETESRSAFENETERR. MARME
AEFNF AR TEAE" .

SiRERELPHEIEARCE  BAFEEE
HEkf, B TEBRAPSHEREERSE . K
BN SSBOHMEETEN S BHEXRE
K, A SR EHRBE N HER LD TEEER
FEHNER,.S I SHMFETEZREE XA LR
M%X. MAHRF Si 5 K.Mn,Rb.Zr RILH R
MIEAX, RUNEHEAAREE ML ERE S
HETESERMFEHRE. M Si5 K.Rb.Zr. Ti ££
FE L —8 ARG, e iER
MRS EEE AR E THER. R, XsT
EWPHEELEATFRH0.9~1.4, 7] Wi PX
LEMNETESRLPEAHEMY RYIXETREER
RETHE L Xy Uik,

AR B Fe 1 Mn WHEHERNE SR,
FEZ ARG S /N G X 3, Fe 1 Mn #2216 40
. HE SigmE g mME, RHENS S
BHEMRE. HFe Mn EARNEHFEEX(WME
FETTHEE IR N B R Bk B 4k % R X)) & B M X4
&P Fe Mn g5 Si AR B RES, R @32
HERE EMAET KB EHMENEW. CafEs
L 5HMTEARAR. MASEMcERAHEN
Kbk, £ Ca ERF XM RI\E L, T RER 118
BAEZARBEEMNE N, BTESKE XA EHR
BB S, T RENEBRAURARBEEN
THHMFESAX,#F—FHIER T Ca X XK
AR TFEAGLETLRR.

2.4.2 BEIBRITERES

Cu.Pb.Zn.Ba fl As E—BBINNE R KK
TUkE WL ERSHER . D3 8 WM ER IR &
HH BHRRERARAE XY, ARETEAH
ARIEMRBEARE, IR T KBERPEIARE
Cu.nFHEEBLER MBI ERKPETHERER
Cu.Zn # Pb;Ba 5 Sr 5% 18 5 5k F 4L 5 Cu,
Zn.Ba RRER . E2NER ERMEHRENE
EEg, ABRERDE P Pb 5 AsEE R oA
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Table 2 Correlations among elements

TE Si Al Fe Mg Ca Na K Ti \Y Cr
Al 0.325
Fe 0.186 0. 004
Mg —0.733 —0.403 —0.321
Ca —0,278 —0.627 0. 086 0. 303
Na —0.038 —0.037 0.097 —0.177 0. 046
K 0. 806 0. 389 0.172 —0.613 —0.308 0.179
Ti 0.516 0. 495 0. 320 —0. 540 —0.392 —0. 165 0.311
\% 0.174 0.699 0,106 —0. 206 —0.335 —0.307 0.227 0. 500
Cr —0.089 —0.173 0.572 —0.149 0.191 0. 305 —0.081 —0.014 —0.102
Mn 0.635 0. 305 0.709 —0.569 —0.029 —0.098 0.553 0.493 0.370 0. 243
Co —0.267 0. 303 —0.137 0.132 —0.198 —0.170 —0.250 0.216 0. 362 —0.009
Ni 0.011 —0.013 0. 085 —0.220 —0.001 0.119 —0.091 0.249 0.062 0.342
Cu 0. 009 —0. 306 0. 456 —0.067 0.271 0.098 0.062 0.011 —0. 087 0. 468
Zn —0.262 —0.196 0.196 —0.106 0.042 0.093 —0.333 0.083 —0.035 0.461
As 0.119 —0.009 0. 206 —0.310 0.251 —0.009 —0.015 0. 350 0.076 0. 366
Rb 0.756 0.612 0.095 —0. 605 —0.464 —0.063 0.879 0.468 0.473 —0.191
Sr 0. 282 —0.184 0.379 —0.314 0.272 0.263 0.292 0.023 —0.150 0. 339
Zr 0.675 0.282 0.239 —0.475 —0.382 0. 027 0.423 0. 627 0.158 —0.009
Ba 0.168 —0.323 0.433 —0.252 0.312 0.222 0.142 —0,017 —0.215 0.529
Pb —0.211 —0.262 0.079 0. 085 0.311 0.116 ~=0, 309 0.071 —0.162 0. 366
TE Mn Co Ni Cu Zn As Rb Sr Zr Ba
Al
Fe
Mg
Ca
Na
K
Ti
\'%
Cr
Mn
Co —0.142
Ni —0.037 0. 383
Cu 0. 267 —0.167 0.012
Zn —0.018 0.170 0.278 0. 456
As 0.228 0,203 0.373 0.278 0. 389
Rb 0. 543 —0.007 —0.011 —0.169 —0. 354 —0.002
Sr 0. 329 —0.239 0.061 0. 338 0.087 0. 190 0. 089
Zr 0.436 —0.181 0.092 —0.066 —0.211 0.048 0.392 0. 004
Ba 0. 281 —0. 300 —0.034 0. 609 0.376 0.253 —0.134 0.677 —0.041
Pb —0.116 0.098 0.189 0. 382 0.548 0. 694 —0.394 0.030 —0.091 0. 342

H. XFEGX—XBEHRARE KA E(E
BB S RRHRE XK.

Ba 5§ Sr.Cu (AHX R ,3 EHZH L7
i A BT, B3 e il L7 DX R DA e X i B4R
FE . VT X — A SR AL T ALK B VOB IX LA e
X 7R AE BB 5 2 4k B & 3 X, 4 P Ba,Sr.Cu

ME X — X EE 2R E S KRS
(HTLHT X —H) B, Ba 5 Sr B H A LR I5 R 5T
RERAVBEHEMEKX,Ba.Sr EF R EEH
WOt HX el fg 5 KRS — FEENEAER
i AT I BRL A X Ba 5 Sr LB —H o A
REE SIEXRLL B TREEEAR, TERLMS
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Friz XA Ba.Sr 55 Si MM K4, B aew) 2 HE
FEJLRE Ba.Sr FER A THATIRZEARE.

TEHA LUK EHT—4,Cu 5 Fe.Mn HH %
PUHEERS, EHNMEAZRANEM LTS
ARIRER AT, B WX — XA Tk
HEEBEAEF Cu,Fe Mn U EERE., Co FE/IT
B IX LM X 5 Ba.Sr A L BRI 7E ERETTHE
5 Fe Mn %45 2t [/ 49 3k U5, 17 HL 76 % 4> 79 4 6
WEREME CoEERFEZ—. HHAR, 7
ZHBELPHER TENRBERE R NASGSE
MTELAREESE LEWRFAENEFRHFT
¥

3 & #®

(1) FEBHA P Si,Al,Fe,Mg.V,Mn,Ni,
RbWFHEERFH/NF 1 8 #HEF 1;Ca.Na,
K.Ti.Co.Zr W EH FEREFH 1. 11~1.51, X%
TREMIRBEZET ARNESH W BREFEM; Cr,Ba,
As.Sr.Cu.Zn.Pb W EHBEHRFH KT 2, X &
TEMKRAZZHARENNE N,

(2) EEFYHRILESD Si.K.Rb. Zr  Ti X
8] b4 A — 3, H A R MR AT L JE B A rpaX 86 5T
ENSBEFEZH TR B LTI EM;Ca.Fe,
Mn ERBEERF—EXBNERIFHEES
B A KHE SR .

3) BIWREITES Pb 5 As XM EY, H
ZERSHR B EERETREMRANS &
BASHEH;Ba 5 Sr.Cu AR M: i 87, B 25 [|] 43
IR sE2HME, Bn T H R I A K B HE KK
B HESR,

(4 EEELR—-MEZNAENFH R
B EHLEURARENR T EENERELCTE
(R R ETEBIETRITE)MRERAR %
MRS EBMH TR REETR LEWFE
W2 5 R AT AT .
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