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Characterlzatlon of Metal Pol!}atlpn 0f Reglonal Atmospherlc PM, . and Its

Sources Based on the PMF Model ¥ s 7 % -

DENG Lin-li, ZHANG Kai- shan * YIN Zl—yuad LI Xin-yue, WU Wen- ql XIANG Xin-peng o
(Coll’gge of Architectire and Environment|, Slchuan Unlver51ty, Lhengdu 610065, China)

Abstract: As limportant ‘components of PM, 54 metal elements _a‘r"e extremely harmful to people and also have source specificity.

Understanding the characteristics of PM, ; metal pollution=in the two different types of cities can help adjust the layout of regional
industrial ‘structure and improve the environment. PM, ; samples during haze/non-haze periods were collected in Chengdu City and
Renshot' County. Inductively coupled plasma optical emission spectrometry (ICP-OES) was used to determine the mass concentrations
of eighteen metal elements in collected PM, s samples. The positive matrix factorization ( PMF) model was used for source
apportionment analysis for metal elements in PM, ;. The analysis showed that the ratio of trace elements from fugitive dust, motor
vehicle emissions, and coal burning to the total elements is greater in Chengdu City than that in Renshou County. The proportion of
trace elements from biomass combustion, industrial, and fuel sources in Renshou County is higher than that in Chengdu City. In
addition, concentrations of Cd, As, and Cr in both areas exceeded the standards, indicating the occurrences of heavy metal pollution.
During the haze period, the total concentrations of compositional metal elements in PM, 5 increased, although the rate was much lower
than that for PM, ;. The ratios of elements between haze and non-haze periods ranged from 0.7 (Al) to 2.8 (Ba) in Chengdu City,
and from 0. 8 (Al) to 3.1 (Mn) in Renshou County. Among all metal elements, the increase rate for trace elements from coal burning
and industrial activities was relatively large but small for those from fugitive dust, with the growth in trace elements from motor vehicles
being modest. The results of this study indicated that the characteristics of pollution and source of metal elements in PM,  varied by
economic scale, development mode, and industrial layout. In large cities such as Chengdu City, where economic development is mainly
focused on tertiary industry, air pollution is mainly caused by transportation and urban construction, while in suburban area such as
Renshou County, where secondary or heavy industry are the focus for economic development, the pollution is mainly affected by energy
consumption and industrial production.

Key words:PM, . ; metal elements; positive matrix factorization (PMF) ; source apportionment; haze
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Table 1  Background concentrations of metal elements in the soil

EEITE WE/mg-kg™! | &ETE BHRERESE) /%
Cd 0.079 Na 0.85
Cr 79 K 2.02
Cu 31. 1 Mg 0.85
Mn 657 Ca 1.13
Ni 21.6 Al 6.26
Pb 30.9 Ti 0.1
\ 96 Fe 3.3
Zn 86.5
Ba 474
Sr 120
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Table 2 Enrichment factors of metal elements in PM, 5 during haze and non-haze periods in Chengdu City and Renshou County
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