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Distribution characteristics and source analysis of road dust in Xi an TA NG Yanrong">, WU Feng', CAO Junji', LI
Peng'2. (1. State Key Laboratory of Loess & Quaternary Geology, Institute of Earth Environment, Chinese Acade-
my of Sciences, Xi' an Shanxi 710075; 2. Graduate University of the Chinese A cademy of Science, Beijing 100049 )

Abstract: 82 sampling sites, which covered basically the whole X7 an City, were set for collecting the road dust
samples in heating period. T he 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 X7 an were achieved. T he 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 ot her and they presented the similar spa
tial distribution. T hese 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.
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Table 1 Concentration of elements in road dust and comparison with other cities

Si 161 800 274 000 211 140 14 242. 41 1. 06 226 800 204 000
Al 42 200 57 000 47 334 2 86.57 1.00 39 860 42 500 40 200
Fe 21 800 40 400 30 90 3 114. 21 1.02 29 683 34 500 14 100
Mg 11 500 22 400 13 417 1 803.13 0.83 1119 9300
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 T94. 88 1.13 12 500 12700
Ti 2 564 3663 3154 207. 98 1. 11 3183 4200 2370
A% 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 9H
7 14 10 1. 36 1. 11 16 13.2 10
Ni 21 53 29 5.29 0.9 2 65 18.9 29
Cu 32 29 74 32.90 3.74 N, 98 13 152 46 110
Zn 143 616 301 96. 51 4.2 421. 46 163 584 193. 8 1140
As 8 35 16 4. 16 2.01 10. &2 22. 4 67
Rb 58 89 69 4.52 0.9 187
Sr 20 502 322 43,57 2.2 121
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 4.5 230. 2 126 196 102 1 120
;) , mg/ kg [9] [13]
(110 mg/kg) (152 mg/kg); Zn Mg
301 mg/kg, (163 mg/ kg) Si ,
(193.8 mg/kg), (584 mg/kg)
(1 140 mg/kg) s
2.2 gk R H S P AT 5 i iE Al , Al
2.2.1 () ,
() ) 4900 mg/kg Al
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s 2 2 , Si Al s (
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, 7 32 000 mg/ kg, (
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Fig. 2 Spatial distribution of un-pollution elements
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Fig.3 Spatial distribution of pollution elements
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2

Table2 Correlations among elements

Si Al Fe Mg Ca Na K Ti AY 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
A% 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 - 0170 - 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
Ph 0.211 0.262 0.079 — 0.085 0.311 0.116 — 0.309 0.071 - 0.162 0. 366
Mn Co Ni Cu Zn As Rb Sr Zr Ba
Al
Fe
Mg
Ca
Na
K
Ti
v
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
Ph 0.116 0. 098 0.189 0.382 0.548 0. 694 - 0.394 0. 030 - 0.091 0.342
, ( ;
) ( ) .Ba Sr
Ba Sr Cu ,3 , Ba Sr
s ’
) ; Ba Sr
, Ba Sr Cu Si , )
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