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Abstract: A serial sampling work of PM, 5 and PM,, were made from Aug to Dec 2006 in Tianjin. Concen—
tration and monthly changes of 17 elements such as Na Al etc were obtained. It showed that average element
concentration of PM, 5 was 17.2 pg/m’(10.3%) . Trace elements such as Zn Pb were high concentration both
in PM,;, and PM, ; while Cr V Ni and As were existed mainly in PM, ;. Enrichment factor analysis indicated
that enrichment of all elements were higher in PM, 5 than that of PM,,. All crustal elements except Ca were de—
tected as non-enrichment whereas the trace elements all showed a character of enrichment. Cd was obviously
enriched in Tianjin particulate matters. The factor analysis also showed that soil dust coal burning engine ex—
haust and chemical industry were the major sources for inorganic elements of PM, ..
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Table 1 ~ Concentration of inorganic elements in PM, 5 samples

from Aug and Dec in 2006 ng/m’
8 9 10 11 12

Na 483.7 1055 727.4 1 086 1925 1159
Mg 384.4 1246 787.4 733.4 1188 931.1

Al 411.1 1872 1414 954.1 1377 1295

K 682.7 6892 1671 1954 4081 3305

Ca 2514 6236 4973 4254 5278 4901
\ 68. 1 16.9 0.2 4.3 4.9 12.4
Cr 231.0 61.9 291.4 62.7 176.7 167.7
Mn 33.3 134.0 99.5 80.5 190.9 119.4

Fe 1089 4256 5518 3301 4357 4033
Co 6.6 3.8 0.5 0.2 1.2 1.9
Ni 6.1 3.6 226.0 11.5 87.9 76.4
Cu 84.1 215.3 82.7 104.9  239.1 154.9
Zn 229.2 772.4 468.6 443.6  945.1 623.8
As 133.1 44.8  12.7 13.2 43.4 39.2
Cd 1.3 7.2 3.0 3.6 10.2 5.7
Ba 22.4 63.8 40.0 29.8 51.2 43.7
Pb 73.7 381.6 164.5 189.5 541.1 302.3
@ 8 5 9 10 10 11 11 11 12
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V.Cr.Co- As 2 PM,; PM,,
\Y Table 2 Elements distribution in PM, 5 and PM,,
( ) Cr p(PM, 5) p( PM,o) p(PM, 5)
As /(ng+m™)  /(ngem?) /p( PM,p)
PM, 7 Mn.Cu.Zn.Cd.Pb Na 1159 3166 0.366
Mg 931.1 1977 0.471
; Ba.Ni 9 <10 Al 1296 2 564 0.505
o K 3305 5518 0.599
2.2 PM,, PM,; Ca 4901 8553 0.573
PM, , PM,, v 12.4 18.5 0.672
Ca.Fe,Al.K.Na.Mg Cr 167.7 190.4 0. 881
29 431 ng/m’ Mn 119.4 210.2 0.568
PM,, 91.9% PM, (91.0%) Fe 4033 7653 0.527
o PM,, Co 1.9 19.6 0.97
Zn Pb Ni 76.4 106. 1 0.720
1 142 ng/m’  503.8 ng/m’. Cu 154.9 254.4 0.609
Na. Mg. Co Ba Zn 623.8 1142 0.546
PM,, PM,; 50% 13 As 39.2 59.4 0.660
PM, , o Cr.V. Cd 5.7 10.9 0.523
Ni.As 0 Ba 43.7 88.6 0.493
PM,, PM, 2 Ph 302.3 503.8 0.600
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3 PM,,.PM,,
Table 3 Enrichment factors of elements in PM, 5 and PM,, 1 2 3
P, - M, Fe 0.838 0.423 ~0.245
Na 51 4.7 Co 0.183 0.036 0.953
M 5.0 55 Ni ~0.083 0.891 0.379
K 8.2 70 Cu 0.316 0.793 -0.239
Ca 12.8 11.9 Zn 0.734 0. 648 -0.126
v 2.1 2.2 As ~0.379 ~0.105 0.893
Cr 325.6 154.4 Cd 0.553 0.796 -0.202
Mn 11.8 10.8 Ba 0.942 0.222 ~0.135
Fe 7.9 71 Ph 0.548 0.807 ~0.206
Co 59.9 46.3 1% 39.7 30.7 23.8
Ni 189.3 95.4 1% 39.7 70.3 94.1
Cu 473.5 329.0
Zn 621.8 616.8 3
As 627.4 401.0 PM 17.2 / 3 PM
cd 3154 3 083 2.5 4 peim 25
Ba 51 5.3 6.5% ~23.3% 10. 3%
Pb 797.1 671.8 Ca.Fe.Al.K.Na.Mg o Zn. Pb
PM,, PM,; o Na.Mg.Co.Ba PM,,
PM, , PM, 50% Cr.V.Ni.As
PM,, ° Ca
o PM,; Cr.Co.Ni.Cu.Zn.As.Ph.Cd PM,
PM,,. Cd PM,,
. Cd 3 154 PM, 3083 3154, PM,;
2.4 PM, 5 o
(PCA) PM, ,
3 o 3
94.1% . !
J . 2002 19
1 Mg.Al.Ca.Fe.Ba
(1) :75 - 81.
’ 2 2
Mn.Ni.Pb . ; 3 J. 2010 22(6) :42 -50.
V.CraCo 4, 3 PM,,
PM, I
4 2008 27(1):117 —118.
4
Table 4  Orthogonal rotation-Varimax matrix
. 2002 15(4) 110 - 12.
of elements in Tianjin 5
1 2 3 I
Na 0504 0.811 0042 ( ) 2009 22( 4) 1541 —543.
Mg 0.926 0.328 -0.131 6
Al 0.906 0.301 ~0.261 PM, . I 2010 12(1):28 —34.
K 0.708 0.402 -0.326 7
Ca 0.937 0.223 -0.134 7. ( ) 2006
v -0.359 -0.187 0.899 29(2) 194 99,
Cr -0.289 0.002 0.954 8 M
Mn 0.453 0. 860 -0.147 1990: 32 —98.




