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Pollution Characteristics and Assessment of Heavy Metals in Atmospherlc

Deposition in Core Urban Areas Chongqmg

ZHANG Xia, LIU Bin*, XIAO Bo-lin, WANG Jia, WAN Da ¢ | B ¥4
(College of Environment and Ecology, Chongqlng Unlverslty, Chongqing 400044 , Chlnd) : -

Abstract: Pollution - characterlstlcs and risk [of heavy, metals dn atmospheric depqsmon in core urban areas of Chongqmg were
1nvest1gated for one year from December 2017, 0 "l;!‘y,ember 2018. Six functional“zopes #“suburh, educanon area, residential areas”
commercial ared ,-frafsportation hub, dnd 1ndustr1dl-rebufént1dl area in Chongging vere selecte for monthly atmospheric=déposition™
collection, Concéntratlons of Cd, Cr, Ni, and Ph wére analyzed using AAS. The, pot?ltlal ecolog’lFal risk index and gegaccumulation
index were used to evaluate the heavy metals pollutlon l}esults show that the concentrations of Cd, (Cr, Ni, and Pb in the atmospleric
deposltlon werel 5972. 68, 20.99, and 101. 17 mg-kg’" , respectively, and theifannual deposition fluxes were 0.39, 8.04,2.41,
and 10. 4L mg+ (m’ a) 3 aespectively. Concentrations of hegv‘}lf metals in autumn were significantly*higher than those in the Other
three seasons, 'especially for Cd, and their déposition’ ﬂui‘éé:_in-"i;inter were lowest. The potential ecological risk index of Cd was
blggest dthevmg a.very high ecological hazard level, while the ecological risk of Cd and Pb in industrial-residential area was highest,
and thatl.of Cr and Ni, respectively, were highest in transportation hub and residential area. The geoaccumulation index indicated that
the pollution of Cd was the highest, and that of Cr, Ni, and Pb was very low. The pollution in industrial-residential area and
transportation hub was high, while that in the suburb was relatively low.

Key words : atmospheric deposition; heavy metals; ecological risk; geoaccumulation index; core urban areas of Chongqing
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Table 1  Statistical values of heavy metal concentrations

o

in atmospheric deposition/mg-kg ™!

itgIx cd Cr Ni Pb

ZBIX. 1.31 41.68 16. 68 82.88
LH X 1.57 80. 43 21. 40 110. 81
JEAEIX 1.56 55.36 23.51 91. 54
Bl X 1.56 70.93 18. 63 100. 94
SEIAX A 1.69 94.31 23.42 105. 87
Tl EARA X 1.83 93.39 22.28 114.98
FHE 1.59 72. 68 20.99  101.17
hRifE 2= 0.172 21.08 2.77 12.11
A5 R E % 10. 85 29. 00 13.18 11.97
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Fig. 2 Seasonal variations in heavy metal concentrations in atmospheric deposition in different functional areas
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Table 3 Atmospheric heavy metal deposmon flux in different functiorial areas/mg+ (m?+a) ~! ,--"'.r-“.
P 3 SRS & o & o * R
SuU 0.049 £0.016 9,207 £0. 193 0.403 10“."19:’1 0. 5!'9 +0.028 0, 2'95 +6-ZOE§
EA 0.086 +0+040 ~.0.217 £0.247 0.446 +0.136 ~0.554%0.022 0. 326 +0. 213 o
cd RA 0.059 %0. (.)18 70.514.£0.732 0.599 10 327 .r 0.550 +0. 154 0.430 +0" 250"
_ £ CA 0.072 £0. 019 0: 771 24 0.354£0:316 0.489'+0. 120 0.422 10.291
t TH 0.058 = 0. 0()9 ‘f 0. 37‘; +0.504 0.582 1«0:‘1'66 4 0 496_-:"{). 103 0. .?)78 10.2.30'_,--"'
& R 0. 077 +0. 011 0. 467 +0 572 1.01 iq.c‘253 | 0..505 +0.094 0/529%0. 382
' 'SU 2.66 £0.416, 496+l 38 5,911'2.5{. 4.."1712.12 4.47'%].38
“EA 6.00+42.55 1 [7.91+2.80 8.59:3.65 8.68 +6.35 7.82£1.200
2 i/ . RA 3.53 j:O 515‘ 681 12.:”‘78 10.86 £9.75 4.78 + 1.: 72 6.50 £3.21
¥ o oAt 5095288 | g12/o0ef, 54 8.67 +1.17 5.97 +3.28 8.39 +3.28
- TH 5.36 +1.89 13_._60.1-'1'6,15 9.55+0.723 8.26 £1.57 9.19 £3.42
u “ IR 8.21 +2.68 18.32 +3.91 15.06 +4.63 6.10 £0. 142 11.92 £5.73
SU 0.905 +£0.217 3.71 £1.62 2.13 £1.33 1.19 £0.072 1.98 £1.27
EA 1.88 +£0.439 2.25 +0.246 1.80 £0.620 1.70 £0.113 1.91 £0.24
Ni RA 1.43 £0.218 4.17 £5.23 3.61 £2.75 1.99 £0.709 2.80 £1.30
CA 1.60 £0.616 4.72 +5.23 2.39 +£0.839 1.22 £0.350 2.48 £1.57
TH 1.47 £0.615 3.74 £1.91 2.73 £1.04 1.52 £0.433 2.36 £1.09
IR 1.52 £0.256 4.29 £0.297 4.22£1.18 1.47 £0.001 2.87 £1.60
SU 5.47£1.36 8.95+£3.23 9.31 +4.71 9.10 £1.71 8.21 +£1.83
EA 9.63 £3.01 9.43 £2.56 10.39 +5.80 11.64 £4.24 10.27 £1.00
b RA 7.08 £1.55 13.51 £4.71 9.59 £4.90 9.64 £2.50 9.96 £2.65
CA 8.89 £2.45 13.90 +11.83 6.80 £5.74 9.47 +1.31 9.76 £2.99
TH 6.54 £2.09 13.13 £5.86 10.15 +0.450 9.02£1.32 9.71 £2.73
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Table 4  Comparison of atmospheric heavy metal deposition

flux in different regions/mg- (m?-a) ~!

HiIX Cd Cr Ni Pb
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Table 5 l Relationships for E;, RI, and potential pollution risk ranking
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Table 6 The E; and RI of heavy metals in atmospheric

subsidence in core urban areas of Chongqing
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Table 7 Geoaccumulation index of heavy metals from atmospheric

deposition in core urban areas of Chongging

IifgX cd Cr Ni Pb
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XL 3.01 0.357 -1.26 1.59
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