23 4 Vol .23 ,No .4

2002 7 ENVIRONMENTAL SCIENCE July’,2002
1 2.3 2 . .
, , (1. s 266071 , E- mail : Icl @gingdao. cngb. com ; 2.
s 266003 ; 3. s 200062)
91 % ; , 15 %
2 , <74pm 39 %, 7%.
’ i Al (E/ Al) .
(E/ Al :
:X131.1 CA :0250-3301(2002) 04-05-0028

Physical and Chemical Characters of Materials from Several Mineral

Aerosol Sources in China
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Abstract :Loess , sand and coalash samples were collected at several mineral aerosol sources to analyze the particle size as
well as the major and trace ele ments . The results show that the physical and che mical characters were quite different be-
tween these samples. The Loess was mainly made up of small particle size that 91 % of the sample could be transported
as mineral aerosol to a long distance. The sand consists of relative large-size particles, with only 15 % sample being
formed into mineral aerosol . The coalash samples were quite different in particle sizes in the two regions , with 39 % of
particles <74pm in Fushun samples while only 7 % in Huhehaote samples . Che mical compositions varied significantly in
different particle sizes , with trace ele ments obviously enriched in the least size . The ele ments to Al ratios ( E/ Al) were
quite alike between the Loess and the sand, but very different from the coal ash. The similarity of the E/ Al ratios be-
tween the Loess, the sand and the deep-sea clay suggest that the deserts and the Loess in the northwest China may be
important sources for sediment of the northwest Pacific Ocean .

KeyW)rds :loess ; sand ; coal ash; mineral aerosol ; che mical composition
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Fig .1  Results of particles size analysis of samples
39.2% s . R
7.2%. .2
2- 2 9
Al >74pm , 2
5 N 1.2 5 Fe , 2
, ,K.Na.Ca
, , 30% ~50%, Al.
. Fe ,
2~3 s
4 3
:<30pm 45 % .
8% 8 % 2.9%;30 ~ 74um
3 , <30pm ,30 ~74um > 53%.1 % S50 % 6.5%; > T74pm
74pm 1. 4 2%,81 %42 % 90.6 %.
Zn .Cd .Pb .Co .Ni .Cu . Mn 2
, >74um c= (¢ x m)
0.5~3 R ; ,C ;G
Ca . Mg .Al .Fe i ( 1), m

.K.Na



1

Table 1 ~ Che mical composition of particles in different sizes in several materials

Zn Cd Pb Co Ni Cu Mn Fe Mg Ca Al Na K

x10°° x10°°% x10°° x10°° x10°° x10°° x10°° x10°% x10°2 x10°2 x10°2 x10° %2 x10°?

<30pm 65.5 0.08 51.4 10.4 30.7 34.3 535 2.73  1.23  4.62 5.92 1.77 1.75
30~74um 51.2  0.06 48.1 9.9 25.6  31.9 534 2.73  1.17  4.72  5.67 1.66 1.74
>74um  38.8 0.03 42.2 6.6 1.6 11.9 379 2.11  0.95 3.40 5.28 1.65 1.78
<30pm 54.9 0.06 43.9 9.2 27.0  68.8 523 2.67 1.56 4.46  5.31 1.64 1.77
30~74um 43.4  0.04 28.9 6. 13.6  67.9 503 2.52 1.55 4.36 5.14 1.42 1.73
>74uym  24.3  0.03 23.6 4.0 8.5 15.9 271 1.65 0.81 1.98 4.32 1.35 1.74
<30pm 173 0.24 87.5 37.7 120 120 1138 9.94 1.12 1.83 11.70 0.55 1.36
30 ~74pum 153 0.20 64.8 36.4 110 116 1153 9.50 1.11 1.77 11.62 0.50 1.30
>74um  86.6 0.14 57.8 25.2 77.4 68.1 689 5.6l 0.94 1.33 12.88 0.56 1.45
<30pm 172 0.30 125 21.4  47.4 139 438 12.35 0.51 1.95 14.63 0.34 0.60
30 ~74um 154 0.21 88.6 18.4 32.9 130 371 10.10 0.48 1.93 15.13 0.36 0.59
>74um  42.8  0.11  53.7 8.9 13.7  21.8 185 4.57 0.40 1.19 16.60 0.27 0.55
2
Table 2 Che mical components in different materials from several aerosol regions
Zn Cd Pb Cu Co Ni Mn Fe Mg Ca Al Na K

x10°° x10°°% x10°° x10°° x10°° x10°° x10°° x10°% x10°% x10°2 x10°2 x10° %2 x10°?

55.5 0.06 43.6 30.8 9.73 24.5 505 2.48 1.03 4.45 5.49 1.67 1.77

57.4 0.07 49.7 32.6 10.1 27.6 531 2.72 1.19 4.65 5.77 1.70  1.75

29.7 0.04 24.4 28.5 4.73 11.8 305 1.75 0.85 2.21 4.47 1.38 1.75

28.8 0.03 25.8 25.6 4.72 10.5 317 1.83 0.95 2.42 4.49 1.38 1.74

106 0.14 61.0 86.3 33.1 8.3 903 7.83 0.97 1.35 12.79 0.55 1.40

127 0.18 63.6 96.2 31.8 97.1 956 7.97 1.03 1.59 12.16 0.53 1.37

49.5 0.13  49.6 30.9 10.7 16.5 195 4.98 0.41 1.24 16.44 0.28 0.58

53.8 0.12 58.0 32.5 9.8 15.9 204 5.15 0.41 1.26 16.45 0.28 0.55
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Table 3 The element to Al ratio ( E/ Al) in different materials
b
Fe/ Al Ca/ Al Mg/ Al K/ Al Na/ Al Mn/ Al
0.46 0.78 0.21 0.30 0.30 0.091
0.50 0.84 0.29 0.33 0.31 0.098 13)(106
0.85 0.16 0.10 0.12 0.05 0.097 km?, (0.4x10°km?*) 3 , ,
0.84 0.13 0.04 0.05 0.03 0.030
0.66 1.07 0.53 0.63 2.11 0.16 8
0.61 10.5 31.4 10.5 209.5 0.014 5 65 % 35 9,
0.58 0.10 0.24 0.32 0.07 0.027 5
0.82 0.89 0.62 0.05 0.25 0.015 5
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