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Concentration and Enrichment Characteristic of Heavy Metal
Elements in PM, . of Urumgqi
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Abstract: PM, ; samples from five functional areas in Urumqi were collected with PM, /PM,, portable sam—
plers and Cd Cu Ni Pb and Mn element concentrations were tested by TAS990 graphite atomic absorption spec—
trometer. Result showed variation trend of PM, 5 concentration in Urumqi was heating period in winter > early
heating period in autumn > early non-heating period in spring > non-heating period in summer. Referring to the
China National Standard " Ambient air quality standards GB 3095-2012" Level I the PM, ; concentration in Ka—
ziwan Cement Plant area exceeded the permissible limit during the whole sampling period and in the other four
sampling sites all exceeded the standard during the heating period in winter and partially exceeded the standard
during non-heating period. The analytical result of enrichment factor method showed that the heavy metal air pol-
lution with Ni Cu Cd and Pb in PM, ; from those five sampling areas in Urumqi mainly come from human activi—
ties and Mn originated from crust matters of the earth.
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5 Table 1  Analytical parameters of metal elements
° AC ) e ) e ) ) 6 )
1, /nm /°C /°C /C /C
Cd 228.8 90 450 1700 1 800
Cu 324.8 110 600 2 100 2 200
. N Ni 232.0 110 800 2 000 2 100
o) T Pb 283.3 110 450 1 800 1 900

ST L

Mn 279.5 110 600 2 200 2 300
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Table 2 Concentration of PM, ; in Urumqi peg/m’
25.0~72.2  52.2 58.3 ~206 135 189 ~369 262 72.2 ~108 88.6
88.9 ~ 150 120 194 ~317 258 256 ~492 356 150 ~267 198
25.0~63.9 45.0 69.4 ~203 135 122 ~247 186 52.8 ~114 88.9
2.78 ~61.1 31.4 58.3 ~178 127 119 ~264 193 41.7 ~94.4 67.5
47.2~83.3 69.4  83.3~208 133 178 350 269  72.2~136 99.4
2.2 PM, b E AT A ; Cu
5 ; Ni
PM, . Pb.Cu.Cd.Ni.Mn o
: PM, .
Ph. PM, . Ph.Cd
Cu-Cd-Mn X Cu
; Ni
0 o Ni
Ni
° Pb.Cd.Mn PM, 3
3 PM,; @ ng/m’
Table 3 Concentrations of heavy metals in PM, ng/m’
Pb Cu Cd Ni Mn
A ~176 29.4 A ~126 61.0 A ~0.80 0.16 A~133 48.2 A~0.36 0.04
47.2 ~141 95.3 247 ~843 449 A~29.0 4.74 142 ~500 321 46.7 ~125 90.0
44.0 ~224 131 138 ~427 260 A ~30.6 7.75 162 ~455 298 48.3 ~211 127
A~64.7 12.4 60.6 ~142 92.0 A ~0.65 0.12 89.0 ~306 187 55.9~186 90.5
A~94.1 31.3 A ~327 102 A~13.8 2.58 35.6 ~852 340 11.2 ~107 63.3
76.7 ~292 180 204 ~373 284 A~22.4 7.44 311 ~600 439 122 ~309 204
137 ~341 238 84.8 ~232 155 A~29.0 9.11 31.7 ~159 110 156 ~312 238
A~87.1 20.0 44.0 ~ 186 106 A~16.7 2.58 98.6 ~266 174 44.1~180 92.0
6.46 ~83.9 35.6 75.4 ~245 140 A~3.57 0.70 223 ~803 530 7.64~118 51.0
41.9 ~272 136 54.6 ~281 132 A~5.68 2.26 149 ~549 286 95.1~291 158
A~123 78.9 95.7 ~243 172 0.22~14.2 3.13 A ~48.1 23.3 147 ~293 202
A~73.8 18.8 38.8 ~163 83.7 A~9.18 0.93 126 ~466 283 30.5~92.5 65.0
A ~107 26.0 A ~270 67.1 A ~0.68 0.15 367 ~1 032 746 33.7~119 66.0
40.4 ~190 111 39.7 ~289 133 A~9.14 3.45 123 ~421 242 78.9 ~338 166
88.0 ~349 175 54.8 ~797 228 A ~28.2 6.75 70.5 ~198 129 142 ~265 201
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Pb Cu Cd Ni Mn
A ~66.6 11.9 71.5 ~169 115 A~2.28 0.43 92.8 ~271 185 71.1 ~141 107
1.11 ~66.4  21.1 67.7 ~188 126 A ~0.83 0.08 346 ~ 827 578 A~33.4 17.9
32.0 ~199 101 62.5 ~382 129 A ~30.8 3.76 58.1~195 137 108 ~246 158
A ~619 156 34.8 ~ 158 106 A ~15.53 4.82 A~116 36.2 127 ~228 174
A~27.8 9.82 72.2 ~209 120 A~6.11 0.93 181 ~440 288 29.8 ~128 74.5
DA .
2.3 FEBE LR (X,/X,)
PM, ( EF):
PM, ; o EF =( X,/X}) (X, /7X})
Fe
o Pb 19.40.Cu
o 26.70.Cd 0. 10.Ni 28.95.Mn 688. 00( mg/
R kg) Fe 3.60( ) 277
i R (X,/ PM, Fe
X;) l R 0 PM, ; 4,
4 PM, (EF)
Table 4  Analysis of the enrichment factors ( EF) of PM, 5 in Urumgqi
Pb Cu Cd Ni Mn
13.4 20.2 14.0 14.7 0.0
43.3 148 418 97.9 1.2
59.8 85.9 684 90.8 1.6
5.6 30.4 11.0 57.1 1.2
16.6 39.2 266 121 0.9
95.6 109 766 156 3.1
126 59.7 939 39.2 3.6
10.6 40.7 266 61.9 1.4
20.8 59.7 79.0 208 0.8
79.5 56.2 257 112 2.6
46.2 73.1 356 9.2 3.3
11.0 35.6 106 111 1.1
19.2 35.9 22.0 368 1.4
81.9 71.3 494 120 3.5
129 122 965 63.6 4.2
8.7 61.5 61.6 91.2 2.2
9.3 40.5 7.1 171 0.2
44.4 41.3 322 40.6 2.0
68.7 34.0 412 10.7 2.2
4.3 38.6 79.6 85.1 0.9
EF <10 o EF  >10
( )
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