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Abstract: The composition of PM,s was on-line monitored using MARGA IC Analyzer ADI 2080 on the top of
ShilJiaZhuang meteorology bureau building from August 21 to September 23, 2014 continuously. These on-line data were
analyzed conjointly with meteorological data and other routine environmental monitoring data. Sum of concentration of
8water-soluble ions was in consistent with that contained in PM, s in Shijiazhuang, of which S0,%, NH," and NO;y
accounted for 88.4%, indicating that they are the major components of PM, 5. The proportion of soluble SO,> was the
largest. Its abundance raised with the increasing temperature and decreasing humidity. On the contrary, the soluble NO;
raised with the increasing humidity. The proportion of NH," was relatively stable. Visibility declined in terms of power
function with the increase of the water-soluble ions above. The concentration of SO,*, NH," and NO; were affected by
prevailing wind direction, industrial layout and mountain terrain. The largest contribution to the local concentration was
northeast wind, while the west contributed the smallest. SOR and NOR of the precursor gas content (SO,, NO,) of S0,%,
NO; increased along with humidity. SOR was more closely associated with humidity. Daily NOR was in unimodal
pattern due to daily radiation variation. The concentration of Ca**, as an indicator of building material, was higher in dry
sunny day especially with the influence of west wind, indicating that construction dust should be controlled during that
kind of weather.
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Table 1 Composition spectrum characteristics of water—soluble ions and correlation with PM, s mass conuntation
i H S0, NO;~ Cr NH," Na K* Mg Ca* 3 g T
P (ng/m?) 26.3 18.95 251 18.04 0.49 1.2 0.15 1.61 63.3
JT i LAl (%) 38.0 27.4 3.6 26.1 0.7 1.7 0.2 23 88.4
5 PMo s AHOC R KL 0.838 0.742 0.362 0.838 0.607 0.591 0.218 -0.043 0.859
3RS T+ S0, . NOs « NH,'
200 F2 KAMETEMEXREER
— y=0.826x+1.419
%D R2=0.764 ¢ oo Table 2 Correlation coefficient matrix of water—soluble
47:3: ions
ﬁ BY  Cl NO; SO2 NH,Y Na* K' Mg Ca*'
E Cl 1.00 0.58 039 057 033 034 031 0.10%
7 NOs 1.00 0.80 094 053 054 032 -0.08*
ﬁﬁ SO,* 1.00 094 062 056 0.14% -0.18*
ﬁEﬁ NH," 1.00 0.58 0.55 024 -0.13*
Na® 1.00  0.76 0.19*% 0.14*
0 50 100 150 200 K" 1.00 030 045
PMas 1 JE (ng/m’) Mg™ 1.00  0.28
Ca’ 1.00
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Table 3 Meteorological parameters and air quality under typical weather conditions
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Fig.4 Time series of four main water—soluble ions contentration during the sampling period
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Table 4 Changes of water—soluble ions mass concentration and wet scavening rate before and after the rain

=i Bit Wy 5 (mm) e cr NO; SO Na~  NH, K" Mg?  Ca* S8 FET

W il (ug/m?®) 0.78 1032 1449 020 1210 0.31 0.07  0.93 39.20
0902 s % WY 447 l‘rﬂ(ug/lfﬁ) 0.80 6.60 1628 026 1240 044 0.09 107  36.64
[ W )5 (ng/m”) 0.44 233 4.84 0.23 4.47 0.26 0.08 176 14.41

TR (%) -44 -77 -67 14 -63 -14 22 90 -63
W 9 Tl (ug/m?) 4.47 2820 26.17 049  21.88 1.85 0.17  2.89 86.13
09.14 76 K%ﬁﬁ;imaﬂ(pg/@ 1.51 1398 1044 019 1079  0.50 0.11 0.84 3835
[4 8 )5 (ug/m’) 2.17 5.92 6.69 0.24 6.37 0.98 0.16 294 2546

THPR (%) -52 -79 -74 -52 71 -47 -6 2 -70
¥ 7 A1 (ug/m”) 3.98 6.02 7.25 0.49 6.83 0.93 021 3.9 2890
09-16-09-17 134 ﬁ%mﬂ#ﬁjﬂJ(Hg/n}3) 1.58 6.28 5.01 0.21 5.33 0.37 0.10 1.15 20.04
[ 1 )5 (ng/m”) 1.20 6.97 5.80 0.21 5.48 032 0.07 0.87 2091

T ER (%) -70 16 -20 -56 -20 -66 -67 -73 -28
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Table 5 The correlation coefficient of secondary water—

soluble ions concentration with temperature, relative

humidity
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Table 6 The correlation coefficient of water—soluble

secondary ions and gaseous species
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NO; 0.306 0.399 0.446 -0.026* 0.547
S0~ 0.618 0.176* 0.72 0.297 0.511
NH," 0.456 0.333 0.576 0.095* 0.598
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Fig.8 Hourly variations of SOR and NOR under different

weather types
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