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Characteristics and Sources of Inorganic Ions and Orgamc Acids in Prec1pltat10n
in the Northern Suburb of Nanng, China / b
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YANG deO—yng, CAO Fang” , LIN Yu-gi, ZHANG ¥an-lin [ & L .
( Yale-NUIST Center on Atmospherlc Envitonmaerit , Nﬁﬂ]lng-‘Unlverslty of Information Suence & Tﬂechnology, Nanjing 210044 Chma)

Abstract: Ralnwater iample% were colleeted in Nan]lng from, BPecember 2016 to November 2017. Water soluble ion and organic a01d
content in rainywater ﬂampleb was determined to analyze the c‘hemlcal characteristics ofﬁf;re( 1p1tat10n and their seasonality. The posmve
matrix factorization (PMF) model was empIO}lféd to 1den41fy the potential sources| of prempltatlon Thelresults show that the wilume-
weighted mean of pHiin precipitation was 3. 6, which‘was hlgher than'the results of previous studies conducted in Nanjing. The volume-
weighted fehnf of, '}otal iong'was 297. 3 wmol I | and) thq_cohcenetratlonb of each species were in the order of NH,; > Ca’* > K+
Na* > Mg¥#for cations and NO; >S0;™ > ¢1" > F~ foraions. The volume- weighted mean of organic acids was 2. 86 pmol-L~
with orgatic acids accounting for 2. 2% of the total anions. CHO; , C,H,0, , and C,0; were the main organic acids in ple(,lpltatlon
with annual volume-weighted means of 1.35, 1. 05, and 0. 26 pmol:L™", respectively. A significant seasonality was observed for the
ions and organic acids. The volume-weighted mean of inorganic ions was higher in winter and spring compared to those in summer and
autumn. On the other hand, the volume-weighted mean of total organic acids was the highest in summer, followed by spring, and the
lowest in winter. High concentrations of organic acids in the summer can be attributed to the biogenic emissions from plants. The ratio
of formic and acetic (F/A) showed that organic acids mainly originated from primary emissions (e. g., biogenic emissions, combustion
of organics, and traffic emissions) rather than atmospheric oxidation processes. Using the PMF model, we found that marine sources
and secondary inorganic products (40.0% ) were the predominant sources of inorganic ions and organic acids in precipitation, followed
by burning of biomass (22.2% ), continental origin and waste incineration (22.0% ), secondary organic products (14.5% ), and
biological emissions along with their secondary products (1.3% ).

Key words : precipitation; water-soluble ions; organic acids; source identification; positive matrix factorization( PMF)
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Fig. 3 Monthly variations in ion concentrations
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Table 2 Comparison of VWM of major ions in precipitation at Nanjing and other sites/pumol+L ™!
il X g7 A pry pH Na* NH,f K* Mg?*  Ca’* F- cl- NO; SO~ CER
[ dex8 2016 ~2017  6.03 11.0 107 20.7 2.82 242  3.36 32,9  46.4  46.1 AW
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Table 4  Contribution of F, A, O, C17, NO; , and SO?,’ to the total free acidity (TFA) in precipitation/%

WiH F/TFA A/TFA 0/TFA (F+A+0)/TFA Cl~/TFA NO; /TFA S0%- /TFA
FARMH 6. 80 0.31 1.11 7.11 68.22 49.58 77.09
f/ME 0.003 0.0001 0 0.01 4.28 9.26 14.32

VWM 0.15 0.01 0.27 0.44 16. 64 27.61 55.30
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