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Fig. 1. A schematic of detecting characteristic X-rays.
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Fig. 2. The calibration curves of kinds of elements (the red region is a 95% confidence level band, and the smaller one

in each plot is an enlarged image of the lower left end of the curve): (a) The calibration curve of Mn; (b) the calibration

curve of Fe; (c) the calibration curve of Cu; (d) the calibration curve of Zn; (e) the calibration curve of Pb.
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Fig. 3. The contents of the metal elements in the sur-

i@%ﬁéﬁﬁﬁjﬁ/ﬁ\, y\j ‘/—I\’ Uﬁ 7‘)2 E@ *j ?IQ Yﬁﬁ Eﬁ ﬁg, face dust varies with the size of the particle.
1 HFR AR YR K G 70 3 I A L 3 SR B ke L
Table 1. The comparison of the metal elements in the dust and in the topsoil in Sichuan Province.
&EILE HhF KA IR MNERZLHERE SO E X F R A 4
Mn(mg/kg) (2.9 4+ 0.7)x102 (5+1)x102 657 & 98.9 527 + 87 [24]
Fe(mg/kg) (1.2 0.6)x10% (3 £2)x10% (3.3 £ 0.8)x10% 24060 + 9106 [24]
Cu(mg/kg)  (3.4£0.6)x10 (1.7 £0.2)x10? 31.1+£9.18 28.61 + 9.45 [29]
Zn(mg/kg)  (1.94£0.6)x10%2  (1.24+0.4)x103 86.5 + 28.36 113.18 4 40.19 [25]
Pb(mg/kg)  (1.2£0.1)x10%2 (5.2 +0.3)x102 30.0 +12.15 65.72 + 33.34 [2°]
F2 FAROTE LG REA AR B A
Table 2. Kinds of the elements’ fitting values of the proportion coefficients and the distribution index.
JiiE C; o k;D*
TLE Mn Fe Cu Zn Pb
ks 0.1840.05 1446 0.009+£0.007 0.20.2 0.0840.03
n —0.40+0.06 —0.540.1 —0.240.2 —0.6+0.2 —0.4340.09
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Determination of heavy metal content in dust of earth’s
surface and dust on air conditioner filter by X-ray
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Abstract

The dust of earth’s surface and the dust on air conditioner filters reflect a certain area of air pollution in a period of
time. In the present study, we investigate the dust collected from the Wangjiang campus of Sichuan University on March,
2017. The dust is divided into 9 groups according to their diameters. The dust is made into the samples by mixing the
dust and analytically pure starch at a ratio of 1 : 2, and pressing it into slices of 1.5 cm in radius and 6 mm in thickness
through using a powder compressor. Likewise, the salts (MnSO4-H20, Fe(NO3)3-9H20, CuSO4-5H20, ZnSO4-TH20,
Pb(NOs3)2), are also made into standard samples of different elements (Mn, Fe, Cu, Zn, and Pb). X-ray fluorescence
analyzer is used to measure the element content in each of the samples according to calibration curves measured from
the standard samples. The results show that the content of each element in the earth’s surface dust is lower than that
in the dust on the air conditioner filter. The values of Cu, Zn, and Pb content in the dust are higher than the average
content of the topsoil in Sichuan Province, China. These elements possibly originate from motor vehicle exhaust.

Based on the theoretical model for the gaseous elements to change into the fine particulate matter, the change of
the trace element content with the particle size can be expressed as C; o k; D", where C; is the content of the metal
element ¢ in the dust, k; is a scale factor, D is the diameter of the dust particle, and n is the distribution index. From
the results it is concluded that the distribution indexes corresponding to various elements are approximately the same

in the size range of interest to us (32.5-230 pm). A recommended value of n is —0.43+0.06.

Keywords: dust, X-ray fluorescence analysis, heavy metal content, diameter size

PACS: 33.20.Rm, 29.30.Kv, 29.30.-h DOI: 10.7498/aps.67.20171400

1 Corresponding author. E-mail: kangmm@ihep.ac.cn

013301-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.67.20171400

	1引    言
	2采样和研究方法
	2.1 样品采集和处理
	2.2 研究方法
	Fig 1

	2.3 灰尘中金属元素含量与灰尘粒径的 关系

	3结果与讨论
	3.1 标定曲线
	Fig 2

	3.2 地表灰尘和空调灰中金属含量
	3.3 金属元素含量随灰尘粒径的变化规律
	Fig 3
	Table 1
	Table 2


	4结    论
	References
	Abstract

