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Seasonal Variations in PM,, and Associated Chemical Spec1es in me1an

Mountain in Fujian Province = '} - / 7

WEI Ya', LIN Chang-cheng”, HU Qing-hua’ WU Shui-ping'* { | ¥ ,.-'". /
(1. College of Env1ronment and Ecology, Xiamen UquersHy, Xiamen 361102, China; 2 Meteorology Research Instltute of Fujlan
Province, Fuzhou 350001 China; 3. Env1ru0nmental Mom;onn_g “Central Station of Fu)lan Provmc‘é FUZhou 350003, China) **

Abstl‘act PM,, Gamples were collected at the.top’ of JJ«ﬁle_a-ﬂ Mountam in Fujian Plovmce from March: 2011 to January 2012 and weTe r

analyzed for i 1norga‘mc Water soluble ions and dlCd.I‘hOXyllL atidsito investigate their séasonal variatigns and sources. The results showed
that PM; and its assoiated species exhibited much hlgher Jévels in the spring than thﬁge i othietbeasdns but the total Eniribuliogof
the nine species of dicarboxylic acids to PM,, (0 51% £0,41% ) was significantly lower than that of the water-soluble ions (18707%
+38. 73% )\| The watertsoluble ions were characterlzt‘d by’ the hlghe%t concentrations of SO~ and NO, |, followed by Na*and NH,' .
glvnlr(ant positive cotrelations were observed betweep cation” and.- anion equivalents, as well as between NH," and SO} or NO;
equivalentsi Inleldudl dicarboxylic acid showéd a monotonically decredsmg trend with increasing carbon number in which oxalic acid
accounted. for approximately 75% of the total dicarboxylic acids. Characteristic ratios of malonic acid to succinic acid and adipic acid to
azelaic.acid, MODIS fire spots, and backward trajectories showed that dicarboxylic acids mainly originated from secondary reactions in
the atmosphere and that the direct contributions of open biomass burning to dicarboxylic acid concentrations were negligible.

Key words: Jiuxian Mountain; PM,,; chemical composition; seasonal variation; source identification
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Table 1 +PM 5 and major meteorologigal factors at:the Jiukian Mountain Meteorolggigal Station tn different sampling seasons

# 2011-{‘)1-0‘7 +2011-04-30 21 Al 0522003 14.20 83 557. 1-1!? 74780 5.67 37.00 . 13, 84
A 2011-06-08 ;.2011-07-04 25 J-" 51'.64:“'%8.,57 18.61 8323449 . 93.90 8.72 84.30 926
N ,2“'011-10-21‘:2011:11-29 22! 3070 + 14,72 1148 83 826.44 90.31  #46.31 37.70  10.34

%) *2911-12'!29~2012-01-20 21 o 33. 55’113."3'_:2'_:.-#’#5.90 83723.78 92.58 5.6 111.00 8.17
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Fig. 1 Scatter plots between cation and anion equivalent concentrations
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Table 2 Comparison of water-soluble ion concentrations in different alpine sites and urban atmospheric particulates/ pg+m

-3

SRAEHb A, SRAERT ] Na* NH; K* Mg?*  Ca’* cl- NO; 802 SCHR

Jufilitly, PM,, (1653 m) 2011-03 ~2012-01 1.17 1.03 0. 60 0.13 0. 69 0.32 2.26 3.05 A5

UG, PM,, (1640 m) 2005-12 ~2006-11 0.1 1.7 0.31 0.08 0. 68 0.26 0. 88 4.74 [18]

ZE1l, PM,, (1534 m) 2007-03 ~2007-04 0.69 522 .05  0.37 3.48  0.95 8.4 13.08 [19]
2007-06 ~2007-07 0.24  6.31 0.4 0.19 1.01 0.23 2.97  15.33

KA, PM, (763 m) 2005-12 ~2006-11 0.20 .30  0.30 0.05 0.40 0.34 1.30  3.60 [6]

R, PMyo(1139 m) 2014-03 ~2014-06 0.41 1.71 0.23 0.06 0.35 0.03 0.6l 6.53 (4]

4E101, PM (2060 m) 2009-07 ~2009-08 0.3 4.3 0.3 0.1 0.4 — 1.4 21 [19]
2009-01 0.2 1.6 0.3 0.1 1.5 — 2.7 7.3

JEITIRIX, PM, s 2011-11 ~2013-07 — 6.26 — — — — 5.5 11.29 [20]

SRMBEIX, PM, 2011-11 ~2013-07 — 6.14 — — — — 5.67 10.91 [20]
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Table 3 Comparison of dicarboxylic acids levels in particulate matter at different mountain and urban sites/ng+m
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b SRAF T [A] G, Cs Cy Cs Co G Csg Gy Cio Ph Sk
Jufilily, PM, (1653 m) 2011-04 ~2012-03 229 30 29 6.1 21 11 1.9 64 05 87 KW
BRI, TSP(1958 m) 2006-09 ~2007-01 353 17 18 39 55 1.5 03 41 0.6 13 [23]
2007-03 ~2007-06 216 30 20 7.5 7.8 2.9 0.9 87 1.9 8 [23]
FFHEW, PM, (3200 m) 2010-08 139 25 13 27 1.1 1.2 0.3 10 1.6 6.2 [24]
ZE1l1, PM, 5(1534 m) 2014-07 ~2014-08 231 42 21 47 1.7 1.7 0.9 17 2.6 9.3 [25]
fE1l1, PM,o (2060 m) 2009-07 ~2009-08 52 85 29 .S 1.9 3.3 23 3 9.7  [26]
2009-01 ~2009-10 399 82 48 6.6 3.8 54 33 15 1.6 21 [26]
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