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Characteristics and Source Apportionment of Water-soluble Ions in Dry

Deposition in the Summer and Autumn of Nanjing
QIN Yang, ZHU Bin" , ZOU Jia-nan, PANG Bo

(Key Laboratory for Aerosol-Cloud- Precipitation of China Meteorological Administration, Collaborative Innovation Center on Forecast
and Evaluation of Meteorological Disasters, Nanjing University of Information Science and Technology, Nanjing 210044, China)
Abstract: A total of 84 effective dry deposition samples were collected from July to October, 2014 in Nanjing, and the chemical
composition and source apportionment of water-soluble ions dry deposition in the summer and autumn season were discussed. The
results indicated that the average pH was 6.2, and the dry deposition samples usually appeared neutral. Ca>* and NH," were the major
cations and their average daily concentrations were 115.7 weq-L ™" and 31.2 peq-L™", accounting for 68.3% and 18.6% of total
cations, respectively. SO2”, Cl~ and NO2~ were the main anions, and their average daily concentrations were 30. 4, 20.7 and 18.7
peq-L™", a total of 89. 2% of the total anions, respectively. High temperature and humidity of meteorological factors and contaminated
air mass affected dry deposition. Local air mass had greater impact on dry deposition pollution, which indicated that dry deposition
pollution had local property. In summer and autumn seasons in Nanjing, the stationary sources had more contributions to atmospheric
dry deposition of water-soluble ions than mobile sources, while the environmental control measures for the Nanjing Youth Olympic
Games had greater effect on stationary sources than mobile sources. Studies of the origins of major ions indicated that SO}~ and NO3~
were mostly attributed by the anthropogenic activities, and Cl~ was mainly from ocean sources, while K* and Mg®* were mostly from
the terrestrial input.
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Fig. 8 Back trajectories of the air parcel in each month
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DARIR B T8 AR AE , /38 43 LAl 2 % T8 X AE 7E. H90.79, W T UL T C1- 5 S02- A M A A HETi
Cl™ 5 Na* | K" B X RB M, 0510 0,90, U8,S0;~ £k A Tl fb A BRIk 8, i LA+
0.80, Uil Cl™ 7E R PR 9 T U0 EZ L PIRETP A —3R4 C17 3k AL BB R B X i3
NaCl, KCI JERXAFTE, [FEF C1- 5 SOT- MM RS BT TVl Cl i Z .

F1 FoEHEETRERNGEXRSER"

Table 1 ~ Matrix of correlation coefficients of ionic concentrations in dry deposition

F- cl- NO; NO; S03~ Na* NH, K* Ca®* Mg *
F- 1
cl- 0.54** 1
NO; 0.07 0. 06 1
NO; 0. 11 0.33** 0.1 1
S03~ 0.29%* 0.79%* 0. 04 0.61%* 1
Na* 0.63"* 0.90 " * 0.05 0.32%* 0.66** 1
NH; 0.13 0.34** -0.08 0.46** 0.63** 0.35"* 1
K* 0.29%* 0.80"* 0.11 0.08 0.68** 0.65"*  0.39** 1
Ca2* 0.36"* 0.46" 0.04 0.54"* 0.52** 0.417" 0.14 0.29** 1
Mg * 0.12 0.35** 0.1 0.41%* 0.45** 0.24* 0.15 0.37%* 0.76** 1

1) = = FRTE 0. 05 KV ERFMSE; = R 78 0. 01 KV L BFEMHISE

2.4.3  EAEKT LI TTH [X/Ca®" ] W HLAB 5351 2% Keene 5517 (¥ 7K i
RAMAEITEN I Ham BRI 2 RIS Bl A Taylor'™ A7 843 40805
fiE, AT 5 K 7 (EF) R TR ITCRE oK 88 1 ARG - (2) AR T Na* | Ca® HYH

BRI, MS ST AR PR R B T SR TR BN 2 iR, s S 315 F Uik h
R TTHR. WA TR T 1 RN TR T B EF . FOHEEKE 0. 778, T EF ) KT 1,
MTSHR TR, TN T 1 FORE T T iR b Gl T 1 P U e U 4 B
SHENTHARE EHE AR Na AT, B c1 Bhok A B, ook e Y STk e TR
SEMHFIRINZ 5 CR 1) Ca B ZRACE, T gysilk. NO; il SO2™ #9 BF ..., F1 EF ) JE & T
ARG T IARERIRIN S0 R 1 R AR - 3 v e, TR R A T

AL F A PR TR T i NOC 1 SO0 AR B BT, T
EF, ..., = ([X]/[Na"]) (1) YL K Mg Fl Ca®* B EF .. IR T 1,71
([X]/INa™ 1) puine 3 FIES T HIGHE PEET 42, T Ca®* B F10 BF ., M

EF . = ([X]/[ca]) (2) 290. 68 , A bt K* Al Mg * B &, AJ 4| W T UL B v i

0 XL ), Cal* JEAK 1 M0 % MR TR, K A Mg £ R

X X U R BB T [X/Na® ], K1 EREAREA.
T2 FTEPFEFEARBENFLEMSENEERTF

Table 2 Enrichment factor of ion concentrations in dry precipitation relative to seawater and soil

TiH cl- NO; S03~ Ca®* K* Mg?*
fiibed 1. 167 0. 000 02 0.12 0. 044 0. 022 0.227
FUikk 2.27 2.07 3.335 12.79 0.115 1.36
EF (ine) 1.945 103 500 26. 68 290. 68 5.227 5.99
+ 4 0.003 1 0.002 1 0.018 8 — 0. 504 0. 561
TUikE 0.1619 0.2609 0.177 8 — 0. 009 0.107
EF 57.355 77. 095 13.878 — 0.018 0. 191
20 KL B He R AR IS p ek, AR 3= SSF 100(Na*) (X/Na*), . (3)
N 5 S o N 5 o =
PR AL IS KIS . A A g XAE R I X
B T E 2B T TR K B TR ) crop - J00(CTD) W)y )
AIALAR, 8 A ST H A A (SSF) | A A/ X

FHERAL(CF) . A Wi Shi A (ASF) AR 5Tk ASF% =100 - SSF(%) - CF(%)  (5)
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