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GEOCHEMISTRY AND EVALUATION OF ATMOSPHERIC DRY AND WET
DEPOSITION IN JINGDE-NINGGUO AREA, ANHUI PROVINCE

WU Zheng, XING Run-hua, CHEN Fu-rong, LI Ming-hui, LIU Chao, LI Yang
Geological Survey of Anhui Province (Anhui Institute of Geological Sciences), Hefei 230001, China

Abstract: Taking the atmospheric dry and wet deposition in Jingde-Ningguo area of Anhui Province as study object, a
total of 24 samples are collected from 6 sites to comparatively analyzes the element content and flux characteristics of
atmospheric dry and wet deposition, statistically study the element content and distribution features of dry and wet
deposition, and carry out the environmental geochemical evaluation as well. The results show that atmospheric dry and
wet deposition elements mainly exist in the form of mineral facies or adsorbed on solid particles, and they are affected
by surrounding environment. The high Cd and Se contents in dry deposition have great impact on soil pollution in the
study area, the pH values of some wet deposition sampling sites exceed the irrigation water quality criteria, and all sites
reach the Grade Il surface water environmental quality standard. As to the annual deposition flux density of heavy metal
elements, the deposition flux of As is low, Hg, Ni, Pb, Cr, Cu and Cd lower, and Zn higher. The flux of heavy metal
elements in dry and wet atmospheric deposition is generally smaller in hilly areas than in towns and industrialimining
areas, mainly affected by coal combustion, exhaust gas emission and human activities. The evaluation results of
environmental geochemistry single index and comprehensive index for atmospheric dry and wet deposition are both
Grade 1.

Key words: atmospheric dry and wet deposition; element content; deposition flux; heavy metal; pedogeochemistry; Anhui

Province
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Table 1 Analysis methods of atmospheric dry and wet

deposition filtrate
e H P2 s R7S SIHTITIEE
As Hg 1+1 FKIERE AFS
Se = AR B AW AFS
F HAEWE ISE
Cd.Cr.Cu.Pb.Zn EAEWURE ICP-MS
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Table 2 Element contents of atmospheric dry and wet
deposition in the study area

B MR (ng/L) FUiF#10°

T ROKE BME P K BMA
As <0.4 91 132 5.8
Hg  <0.05 0381 1035  0.149

Cd 0.233 0.430 0.075 4.699 8.723 0.877

Cr 5.35 12.17 2.69 151.7 196.4 106.3
Ni 0.30 0.49 0.18 54.2 62.4 47.1
Cu 1.92 3.56 1.13 179.2 261.8 101.1
Pb 1.86 3.99 0.13 301.0 456.6 1335
Zn 107.81  199.25 15.65 567.2 955.4 183.0
Se 0.49 0.72 0.38 491 6.94 3.95
F <0.1 0.10 369 444 310
pH 6.14 7.22 5.26
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Fig. 2 Comparison of relative contents between atmospheric dry and wet deposition at different sampling sites
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Table 3 Characteristics of wet deposition element content in

the study area
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Table 4 Geochemical parameters of annual deposition flux density of atmospheric dry and wet deposition elements

PITE BAREE i 22 S EONL] /MH JUrsfs =EJUE XKNSEeESE e a ek
As 0.2247 0.0790 0.3740 0.1350 0.2150 2.4500 0.09 0.5~10
Hg 0.0108 0.0107 0.03120 0.0031 0.0076 0.0360 021 0.5~50
cd 0.2332 0.0960 0.3740 0.1150 0.2160 0.4820 0.45 10~75
Cr 5.9190 1.4900 8.1880 4.4160 5.7690 15.0800 0.38 10~50
Ni 15315 0.3500 2.0730 1.1250 1.4990 5.9000 0.25 0.5~25
Cu 5.5534 1.969 8.9070 2.9940 5.3500 13.0900 041 10~50
Pb 8.2050 2.8220 12.3010 5.2820 7.8130 22.9900 0.34 5~50
Zn 71.9156 54.8600 150.7050 23.7680 55.8710 70.1100 0.80 10~80
Se 0.3605 0.1450 0.5580 0.2090 0.3360
F 15.5980 15.7600 47.4070 7.3330 11.8250

T - DX A {E 4 E S 3 LTI (E ; @Bk 7 43 A SO 48 X N RS TR O 4 JB LR AR DM 2 BE (o T 2 R TR YY) 48
JERAFUL R R R GE T {3 15 5 O k2 BE BT mgf (v ).

x5 ARMRAXSTFEREARESETRNEEEX LSITR

Table 5 Comparison of deposition flux of heavy metal elements in atmospheric dry and wet deposition among different regions

X As Hg cd Cr Ni Cu Pb Zn ORI
FRIX R T IX 0.2357 0.0156 0.2443 6.5532 1.5796 5.6303 7.2231 83.8201 AL
FFEIX. Bz X 0.2137 0.0060 0.2221 5.2848 1.4834 5.4765 9.1869 60.0111 AR
R AX 0.2247 0.0108 0.2332 5.9190 1.5315 5.5534 8.2050 71.9156 £
JEEFRIX 2.9000 0.0240 0.2400 11.8600 6.6000 14.2000 21.0000 54.4900  3CHk[13]
bR 3.1690 0.0700 0.8550 15.6520 7.2410 13.7110 30.4880 168.9720  3Cik[10]
BAREE DY X 2.7700 0.1000 1.7700 — — — 45.9500 147.8300  SCHA[8]
R 4.0500 0.0400 0.7000 16.9000 — 46.0000 48.5000 248.0000  3CHk[30]
AT =S 1.5700 0.0300 0.4100 13.2000 4.6000 13.9000 35.9000 89.5000  CHR[31]
A E 2.4500 0.0360 0.4800 15.0800 5.9000 13.0900 22.9900 70.1100

W AL : mgf/ (m?+a).
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Table 6 Environmental geochemical grading values
of atmospheric dry and wet deposition flux

PN FE AR 4E i/ (mg/m?-a)
£33 —A e
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