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Characteristics of Water-soluble Inorganic Ions in PM,. and PM, ., in

Mountain Background Region of East China in Spring

SU Bin-bin', ZHANG Zhi-sheng” , TAO Jun®, XU Ju-yang',JI Xian-xin', LIU Xin-dong' ,ZHANG Ruo-yu'

(1. Atmospheric Background Monitoring Station in Wuyishan of Fujian Province, Wuyishan 354302, China; 2. South China Institute of
Environmental Sciences, Ministry of Environmental Protection, Guangzhou 510655, China)

Abstract: PM, ; and PM, , ,,samples were collected during March to May of 2014 at the National atmospheric background monitoring
station ( Wuyishan station) in Fujian Province. Water-soluble inorganic ions in PM, ; and PM, . ,, were determined. Meteorological
parameters and air pollutants including SO, , NO,, O,, PM,; and PM, ; were also recorded. The results showed the total water-soluble
inorganic ions concentrations were (8.3 2. 8) pgem ™ and (1.3 £0.9) wg-m ™, which accounted for (43.7 £7.5)% and (24. 4
£6.4)% of the PM, 5 and PM,  ,, mass, respectively. Sulfate and nitrate were the dominant ions in PM, ; and PM,  ,,, respectively,
which accounted for (32.4 £6.3)% and (8.9 £3.7) % of them, respectively. Sulfate mainly existed in fine particle in the forms of
(NH,),S0, and K,SO,, while nitrate mainly existed in coarse particle in the form of Mg(NO, ),. The water-soluble inorganic ions at
the Wuyishan background monitoring station in spring mainly came from long-distance transportation of dust , sea salt and pollutant of
heavy polluted regions.

Key words : high mountain background site; fine particle; coarse particle; water-soluble inorganic ions; gaseous pollutant; regional
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Fig. 1 Comparison of filter-weighted PM, 5 and PM,,

concentrations and real-time PM, 5 and PM,, concentrations
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Table 1 ~ Concentration levels and percentages of water-soluble inorganic ions in PM, 5 and PM, 5, at Wuyishan background station in spring

FEmZER s erd)s cl- NOy 803~ Na* NH; K* Mg?* Ca2* BET
PM, /pgem 3 19.4+6.8 0.01=0.02 0.06+0.11 6.19+2.13 0.08+0.04 1.67+0.52 0.21+0.10 0.03+0.02 0.10+0.07 8.3 2.8
r'TPMZ % — 0.0£0.1 0.3:0.4 324263 0.4:0.1 88«14 1.1:03 0.1+0.1 0.5+0.3 437275

M, 5 1o/ pgem = 5.1+£3.3 0.02+0.03 0.55+0.49 0.34+0.16 0.06+0.06 0.04+0.02 0.02+0.01 0.03+0.02 0.25+0.20 1.3+0.9
EPM2‘5~,0//0 — 0.3:0.3 8937 7.6+23 1.0£0.7 0.9+0.7 0.6+0.3 0.5+0.3 4744 244164
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Table 2 Concentration levels of water-soluble inorganic ions in particles at different stations in spring /pg+m >

SREEH S, T 28 FEMZORD REERTE] =1 - NO;  SO2~  Nat NH, K* Mg+  Ca’* SCHR
R EEFE PM, 5 2014 4 #£ZE 0.001  0.06 619 0.08 1.67 0.21  0.03 0.10 AWK
KAl XA PM, s 2006 4F HEFE 0.5 1.9 2.4 0.2 1.1 0.1 0.1 0.3 [20]
TR XA PM, s 2006 4 HZE 0.22 0.79  3.63  0.09 1.49  0.26 0.06 0.37 [21]
#1l KLl PM, 4 2007 4£ #ZF 0.55 473 9.43  0.24 453 0.8 0.12  0.55 [24]
M WAl PM, | 2010 4¢  #Z  2.38  10.29 13.18 1.33  7.06 0.19  1.34  8.69 [25]
R il PM, 2009 4 HZFE 2.7 9.7 15.5 0.5 4.7 3.0 0.0 2.4 [13]
PGz Wi PM, 5 2005 4 HFE 2.7 7.6  20.4 1.0 6.6 2.3 0.2 1.7 [14]
it T PM, 4 2004 4 HZE 528 9.05 11.73  0.57 405 0.53  0.27 1.45 [32]
R EEE PM,, 20144 #Z%E 003 0.61 653 014 1.71  0.23 0.06 0.35 A#E
T XIRARE PM,, 2006 4 HZFE 0.41 1.32 528 0.15 1.87  0.32  0.12  0.90 [21]
#1l R Gk PM,, 2007 4 % 0.95  8.40 13.08  0.69 522 1.05 0.37 3.48 [24]
B I % R A PM,, 2005 4 HFZE 2.8 1497 18.15 2.02 121 0.8 0.09 1.36 [15]
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Table 3 Relationships of water-soluble inorganic ions concentrations in PM, 5 and PM, s,

S03--Na* SO3~-NH; SO~ -K* SO0}~ -Mg** S0} -Ca’* NOj-Na* NOj-NH;  NO;y-K* NO; -Mg?*
PM, s 0. 67 0.97*" 0.81"" 0.75* 0.73 0.72 0.39 0.72 0. 14
PM, 510 0.43 0.31 0.73 0.86" " 0.84" " 0.76* 0.67 0. 64 0.82"*

NO;y -Ca’*  Cl~-Na*  CI™-NH; Cl--K* Cl--Mg®*  Cl™-Ca®* SO; -NO;y  Na*-K* Mg?* -Ca2*
PM, s 0.09 0.55 0.50 0.37 0.78* 0.75* 0.27 0.93** 0.99**
PM, 5 1o 0.61 0.91*~ 0.80" 0.56 0. 69 0. 40 0.81°*  0.71 0.91""

1) # # FRIE a=0.01 KFL,P<0.001 (AL ), * F/RTE a =0.01 KF L, P <0. 005 ( WKL)
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Table 4  Correlations between SOR, NOR and temperature, relative humidity, SO, , NO,, O; in PM, 5 and PM, 5 ;o

SOR-S0, SOR-05 SOR-iHJE SOR-FH X ¥R & NOR-NO, NOR-O;  NOR-#HJ¥ NOR-FH X
PM, -0.91** -0.71 0.85*" 0.79* 0.74 0.27 -0.79 " -0.58
PM, 5 10 -0.62 -0.45 0. 68 0.48 0.07 0.58 0.09 -0.63

1) # # FIRTE a=0.01 KF F,P<0. 001 (BUMFL) , * FIRTE a=0.01 /KT |, P <0. 005 (BUUK S )
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