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Mass Concenfratlons and Slze Dlétrlbutlons of Water-soluble Inorganic Ion§ in

Atmospherlc Aerosols in Beibei DlStl‘lCt Chongqing
LI Yan-pét' , HAO Qing-ju', WEN Tian-xue® , < JI¥ Dong sheng®, LIU Zi-rui’, WANG Yue-si’, JIANG Chang-

sheng' ¥
(1. Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and
Environment, Southwest University, Chongging 400715, China; 2. State Key Laboratory of Atmospheric Boundary Layer Physics and
Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: In order to study the concentration and distribution characteristics of water-soluble inorganic ions in aerosol particles of the
Beibei district of Chongqing, aerosol samples were collected with an Andersen cascade impactor between March 2014 and February
2015. Water-soluble inorganic ions, including Na*, NH,, K*, Mg’*, Ca**, F~, Cl~, NO; , and SO~ were determined for
different particle sizes (9.00, 5.80, 4.70, 3.30, 2.10, 1. 10, 0.65, and 0. 43 pum) using the ion chromatography method. Results
showed that SO}, NH,", NO; , Cl~, Na*, and K* were mainly distributed in fine particles, while Mg’*, Ca’*, and F~ were
mainly present in coarse particles. SNA (SO;™, NH, , and NO; ) exhibited clear unimodal distribution, with peaks in the droplet
mode of 0. 65-1. 10 wm, mainly present in the form of (NH,),SO, and NH,NO; in fine particles. The formation of SO} is mainly
attributed to in-cloud processes and partly to oxidation of SO,. Na*, Cl~, and Mg>* exhibited bimodal distribution in coarse and fine
particles; K* was a single peak distribution in the range of 0. 43-1. 10 wm, while peaks of F~ and Ca’* concentrations were in coarse
particles. Average annual concentrations of total water-soluble ions in PM, , and PM, , were (32.68 =15.28) pg-m “and (48.01 =
19.66) pg-m > over the observation period. Seasonal variations of PM, , and PM, ,concentrations decreased in the order of winter >

spring > summer > autumn. This was the same for most ions, but a small number of ions (F~, Mg®* and Ca®* ) had a different pattern

WA EHA: 2017-12-10; fEITHHA: 2018-02-26
E&WH: ERARFAEES T A H (41230642) 5 o EIRR A B 50 14 56 5 BHECL T ( XDA05100100 ) 5 H1 ¢ w5 45 FE A BE Bl 55 2 & T
(XDJK2015A013)
EERIY: 2EWMI(1993 ~), B, WL AE, FEFRIT N KSIEE, E-mail: liyanpei828 @ sina. com
# JBIEIEH , E-mail ; jianges@ 126. com
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in the spring, summer, and winter. The SNA were the major components of water-soluble ions in PM, ,, and Ca**

was the major

component of water-soluble ions in PM, , besides SNA. The concentration of cations was significantly higher than that of anions’ in

PM, , and PM, ,, with a certain correlation between different ions. Emissions from motor vehicle exhaust, combustion processes, soil

sources, and fugitive dust were the major sources of water-soluble ions in this area. The effect of air temperature on secondary ions is
significant (P <0.05), but relative humidity and wind speed have no significant effect (P >0.05).

Key words : water-soluble ions; PM, | ;
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. X SREEIX T Mg® T Bl Ca’* (RPREAR S A KA
— 5 SR X S Mg A Ca’

R 3 BRI 0 91 L BRAE 3,30 ~4.70 wm Fi1 4. 70 ~
5.80 pm FAAERRZE R, TP SRAE S (4
MR RGE 5T, | JERT VIR R ) BH 3725
o) e ey, JE R B T TR AV KA
T Wan 257 BIFSE AP 5% b X SRAE S RAR SCRFE 5
BRHT A SC3 . A7 BORE R X, If 0 A2 30 B3, i
SOITRIBRF AT | A T X AT AR 25
SNESEISR

Ft g R A, B ERURL T, 7R
3.30 ~4.70 pm 2 IE(E, SRR HLIX FTAY 5
ZITE e = 1A | A T 729 s R Q7 (- ED O A
e N CUEZ T

Cl™ S XUERI /345 , 76 0. 65 ~1. 10 wm Al 4.70
~5.80 pm HIRIESE, HE—IE(EIE KT8 =4
VE(E , B AR b, BRI 2Ok IE T
I b SRR be i R | AL Bl 4 R AR LA
U, 5 1R b Bt T Tt X LT R A 4
TERARARIR, 5 4 X 1 E’Jé:r\?ﬁ%miﬁﬁf
255 &?{&(&7*&*(0 65 ~2.10 um) Hyer, 5
NH, /\%ﬁﬂékﬁi l5, E%/H\ﬁ%%m’tt NH
XF Cl- E’Jma@@%ﬁ%gho 76), BN, c1 T
2 C17E 0465 ~22 10 pm AR B EZIER. (1
2.1.2 _{ﬁt%ﬂ’méé}%ﬁ%ﬁ&%ﬁ . &

WA ABIE Hie SNA kA %Eﬂ@iwm
[, S TR A A, U (3 B AE 0765 ~
1. 10 pm PrfEB, W =F X R ILKR®Y); H= %A
lfélﬂ*i?qj)j\ﬂ(/ﬁ P B - 1Y EL RS 90. 29%
R F ) EE ALY, X5 RUE S X SNA B@*ﬁ
RO A AR (2 AERL ) 43 A 7E 0.43 ~ 1,10
pm ., 4.70 ~5. 80 wm APRIAEEL).

SO;™ FHE/ARTE 0.43 ~2.10 pm RiFREL, LU
WS R, D IR SRS i, Hoy
AFRIE S 22 i XA B, VBT RS o A R B
FFEF = W R, Pk b R 5 AR B (O
A A RSB K 28 0BG 0 75| i v B A e 1) 344
KRB RO S A E D AR R i K
H(1461.30 mm) FIAHXHZE (RH >75% ), &
PR ER 1 = PITE B RT 2 B (R B RR SR TE i 2. %
BRI 43 A0 ] BB i T 3 PR A B B TR
FOGRR (G 2, SRR 27. 16°C, F K H M
#0.326.7 h) AT SO, 11 SO;~ WFs4k. ik,
SO;” 7£0.43 ~0.65 wm 78 Bl N AR ZS 434 T fiE =
Bk [ SO, AL LR B A IR A

NH, 3 B3 A 7E 0. 43 ~2. 10 pm F IR 45
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AT, HokiR oM THED XMl
JES AR BIF 58 245 S A — B NH, 7240001 10 40 A 1L
B3k 81. 63% , FMHFEFRFE T4, Tk, 37
B 5 R TR B NH, . NH, F% 5 H,S0, |
HNO, Fl HCI % B2 M <14 B vz 2B )i (NH, ), 80,
NH,HSO, . NH,NO, #il NH,Cl. T SO;” . NO; ¥
JEASES, SNA 160,43 ~2. 10 um BRI B EAT 4t
B —2elk, B4k 79 NH, /(S02™ +NO; ) Rk
LR 1.32( > 1.0), FRH SO;- S84 NH,
F1, ATHENT 400k NH, H LI (NH,),S0, F
NH,NO, JEXFFLE .

SIE T NO; AR 3 A £ 252 HNO, (g) +
NH, (g)==NH,NO, (s, aq) #JjFfiy it 72 (1) 5%
Wi 28 A 25 A R T NH,NO, (s, aq) AR
i, HNO, 5 NH," J by AE iR B85 i i PR 46

M NH,NO, (s, aq) FERSZRHM , NO; FE 5Hh5ed)
Ji(Ca® | Mg*" ) MEh (Na™ | K*) 545G 2 iU
BB AR ER . T NO; EEAMGTE 0. 43
~2.10 pm ATEALAS T, ATHEWT I NO, 7ESH
JieH EE DL NH,NO, JEA7 7, 5 8 e 57 45 i
ST KR T S P NOS BRI AR 3 A Rk — 2.
Ak, HURFH NO; AURLAR 434 5 Ca®t AL, H
Ca® " Wk B A vy, AT H HDRL 7 o NO, L)
Ca(NO,),JEAfFTE.
2.2 BRI B R B Y 2 AR AR

R EXG—, AIE L PM, , WRiiE<2.1
wm SRR T, PMy  MARIAE <9.0 wm AT
kL. Na®, NH; . K* Mg** . Ca’* F~, Cl™,
NO; . SO;~ 3t 9 kit B 7 10 45 251 i B Wk %
R 1 FE 2 Pror.

®1 PM, mAkBMEASHETENL /pg-m™

Table 1~ Seasonal variations in water-soluble components of PM, |/pg-m =3 ] =
WH  BETHKE  Nat NH; K" Mg?* Ca®* P - No; 503-
H%E 36. 87 0. 67 9.91 0.96" 0.17 1. 40 £0.06 {112 6.80./ & 15.“76;
HE 23.85 0.31 6.37- 043 0.23 1.01 0.06~] Y 0%ps 2.87 12,344
Bz 22.00 . 0.31 6.74 0.49  —0.06 0.54 0}.,.6'1 0.35 3.84 o 9. 66
RE 43.33" | 0.49 13.04 | o J 1 =823 0.74 [ g% 0.03 % 0.9 10. 98 15,70
AEPIE 32687, 0.47 9.30 |/ 4 /0479 4 0.18 0.96 ¥ / 0705] % €73 6.42 13.78 .
f 22/ PM, FRREASNE TR A | 0 ;
= Table 2 Seasphal \‘farie‘ltic#ls‘in water-soluble components (;f PMy,/ pgem 3 F:
L BETHE Nat vy ke e Ca?* F- i NO; S02-
B 5617 T4l 11.59.% 736 "~ B 71 8.15 0.31 2.13 11.07 19.52
e 35. 88t 0.47 7.39 0.63°  0.63 6.39 0. 14 0. 66 5.44 14. 13
BEL 301 0. 64 8.43 0.56 0.19 5.23 0. 08 0. 48 5.28 12.13
X% 60.27 0.92 15.38 1.35 0.54 8. 60 0.19 1.19 13.53 18. 58
M 48.01 0.90 11.00 1.00 0.55 7.30 0.20 1.21 9.28 16. 57

FH 1 A, SRERIIE] PM, A PM, , HR K
P TR 0 5 h (32,68 +15.28) pgem ™’
F1(48.01 £19.66) pg-m~, SHEKE A AT
FE2 0 G I XK Ve B vk B TR, V5
YeKSEA BT/, SNA(SOL™ . NH, #lNO; =#1)
fAIFR) & PM,, | HK P TCALER 1Y =22 4y, SO; .
NH, #1 NO; 43515 42. 17% . 28. 48% 1 19. 64% ,
A1t 90.29% ; T PM, B T LA L 3 FlES T4,
Ca* " HRFEE NS, SO;- . NH, . NO; Fl Ca’* iy
FA3 3R 34.51% . 22.91% | 19.33% F115.21%.

PM, , F1 PM, B KA B 10 vk B HL A A [R]
FIZE AR e, B4 > HFE >R >k
XEEET FHIX 2 PM, . PM, 5, PM, PRI

L PM,, § HP K I P S T v R A FE T AR b R R —
B ST IR T PM, PRI TR S
T T 22 5. AURS IR X K P 1 P & B i B i
K, FEFEFIEZFTEN gD, KRN EE.
418.20 mm, X Z%.598.70 mm, #kZ%.394.90 mm,
47%:49.50 mm) , HHAEREK R 3.39% , AF]T
KAHKEHEL WM, B RZR IR, K
FREAR, ANFNFV5 5 048 BB 20 A X
BN, FEBERES ~10 HRBERPWNZ, BRI
%, AXHREEER, R T K 4L 0 45 5 oK
W, FFBERE K T B 3, DRI FRAR AR RS rp

Fs

PMz.lEPP(Na)r)\P(NH4+>\P(K+)\p(C1_)\
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p(NO; ) . p(SO; ) BIRIA & HHMe, H . B
FIMICH S p (Mg ) RN L TR, HF
Beff; p(F7) L p(Ca®* ) RBUNEE F e, hFh
5. 1 PM, , TBR p(Mg® ) IR ES > HE >4
% SHE, p(F7), p(Ca® ) RANLEFRTH
BB, HAbB T v B B RIS PM,

SO2™ Jk 1 SO, 1ES 4 B R A 1 A8 1
G BB R 5 1%, A AT
S0, i SO2™ MFETL, (FRILRBHE, KU
WA T EB AR, A BEAY SO7 WK
B2 B, LA RH >75% , A8 R B
M, SO VR HE 5 ST I v K T AR B,
NH, SACAEHE | RAF B Sl im 3
RN T BAEAH T (FSE K )
HEINRUIE , OISR T 2 02 3 e i 4 %, T
TERSE R 20 NN, ; RS FFIADE 123 th 0 7
PR, KRR, MKERZ, ki i
BRI T NH, 2T I b LUK v B 7
HOTAAETE , PRLIBCISE R NHL VTR 448 0
Eﬂéﬂﬁﬁﬁ@?ﬁ%. PM, , v, NH;, Al NQ,3 i
1 2 i B2 5 VG A JBURL S 19 NO HESA S E 5L
NH,NOj (G AATE , 578 SR I 52 B S50 40 S0P
<0.01), W% 6. HRWEHE (7427, i),
NHNO, M ke REPE B 02, 7 5 B2 A0 A B iy

NH, 1 NO, 4k, sk i ne, TR N0

WREEREAC . BN, 1 FRAEEITE 48 h, £8055 T
S — K, HREERT, PR IRt A
B NH,NO, S5 # R A ik, S8 8 E %
NH,” FINO; WREEImAL. 42 NO; WREEHA iy T H:
fbZEAT, Xl B T EOR A A NO, DAE & R4
SN, SRATEIRFE MRS, R AR 1 3R A
BE B NO, HEs = A8 A AT NO, R i BB
BRI, JERFIRIX & B R R RZ B R
S, SEME R, AT SNA AL, TS Ek
A W 2 P A 7

PM, , "' Mg** | Ca®* BMREEIL KT PM, ¥k
BE, BAIH Mgt | Ca®t EEAFE T MR T,
Mg " | Ca™* EER H THESA T HuiE T h A4z,
K 2014 KRR B AR W Z 1 4%, H
HEEC /D, AR B3 K (RH = 82.97% ), 512
WYL X 25 S P i A — 2 BT BRAVE A,
ARG (1,21 mes™) IR F] F 3 2 5 BLE)

s, AT REE Mg | Ca®* BB IK, Hfb
5 R ) A

K* 5 NH; B2 (s AR ], 7T R0
SR TACALIE F  SFFR b A m 3. €1 1%
AR T T, TR PO AR
[ NaCl, KCl1 5 KA R ME SR S A e A 1Y
HCl, $8p(Cl7) ERMmWMA. Na* v fES + 5
Wi )| 1 2014 4F EHER KL | M
WRHER, KA — 5 (T R AR, 3T AR
Na * BB TR e B 402 G 1 3 2 5.
2.3 B BHE V- B AR e

AR BRI BE X WK (9 pH (7 T B
0, T AEE R RK 1Bk, 3T A K Bt
LR AR AR, KR T
NH, . K* Na® Mg’*" Ca’ " EMHE T LI INS
VEIBEI pH i T NOS L SO2™ | F~ | CL- 25K 7
LIRS pH (S BT, S TR
HE ARSI (1), (2) .

= 4

&

[ # .
AE(aﬁion{equivlalent) = p(ng‘ ) i
IpfCl). R(NO)  p(SOT)
Fi. & 1 ) 62" + 48 (1>
Lor\ecigiloy) = 220 . &
CE_(“CE}H?(‘)H equl\.rﬁlent) =553 o A
p(NH: ). [).(K+) p(Mg2+) p(CaZ+> B
B T30 Tt o @

BT IR AH DG A3 M — 7 T T A s S e rh
BTFRIME G, o — 7 A g KBk LY i
KR, ASCHELT PM,  F1 PM, 1 9 FlK %1 255
ZRIAHSCHE , AR B P P A R B 3, %4
Fi7R.

3, K4 0], B F RS+ 5
3, RPPTMBIEA 8. 24F PM, " AE/CE 2l
0.67, PM, , "% LI 4 0. 49, BHES T B B B bk 5
FHIE T, 2RI M DX B v B s A X i
552010 4E45% = 1L X 0 TSP hBH S T RS = T
BH Bk B HLAE B R 22 500, AR B8 [ P AMTF 98 B R
SrRT IR O W] REAZ 40 B 7 I BRI, B
W00 R COIT . HCO; % B AR B 1 B AT
T3 DA BT 5T 2R F IR 24
FRER AR B, B4R SO, FINO, i3k
PR S AR s @BLRLFH AE/CE 4R
M5, AT B T A b HE A B Ao 24 v AT
AR X 50, WA E, BB
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£3 PM,, FUKRMEE FEKEXRBUER"

Table 3  Correlation coefficients matrix for concentrations of water-soluble ions in PM,

Na* NH, K* Mg?* Ca?* F- cl- NO; S0;T  BMHET  EBHET
Na* 1.00 0.37" 0. 14 0.10 0. 18 0.21 0.35* 0.35° 0.53"  0.44™ 0.51*
NH,! 1.00 0.64™  0.13 0. 06 0.22 0.76*  0.91*  0.82*  0.99* 0.94*
K* 1.00 0.18 0.23 0.19 0.54*  0.71*  0.51™  0.68" 0. 65 **
Mg?* 1.00 0.41"  0.25 0.07 0.24 0.23 0.21 0.25
Ca2* 1.00 0.28 0.21 0. 05 0.21 0.18 0.17
F- 1.00 0.21 0. 15 0.39™  0.27 0.34*
al- 1.00 0.70*  0.49*  0.78* 0. 68 **
NO; 1. 00 0.66™  0.91* 0.87
S0%- 1.00 0.84* 0.94*
ST 1.00 0.96 **
R 1.00

1) # FIRTE0. 05 /K (BU) B WFERISE; = FIRTE 0. 01 K () b W EHISE

F4 PM, KRB TR X RMER

Table 4  Correlation coefficients matrix for concentrations of water-soluble ions in PM,

Na* NH, K* Mg?* Ca* F- cl- NOy SO0;”  MKET  MPIET
Na* 1.00 0.20 0.02 0.13 0.04 0.10 0.22 0.24_  0.38" 0,28 =" 0. 34
NH; 1.00 0.57"  0.08 0.26 0.52  0.57"%  0.89" 0.79"  0.87°7= 0.89"
K* 1.00 011 F0.32° 0557 0437 _0.68" | 050"  0.59% /o635
Mg * 100 (047 019 0507 016 10.17 0.37°/ g
Ca?* 100 0.49%  0.3Ux 0377 1 039  0.68 £0.431 |
F- : 1.00 0.677 . 0755 1 00537 0.637 | Q.64
cl- S | L 100 Fosr lod6 0.62% g4
NO# P 1785 Wy ahoo,  ofst oss™  0gff
$03 - r .y SIS 4 "Loo 0.812. 094" 4
- B s Oy B Lod 090+
soEg 4 [ yi & ™ " . 0047

D) B 0.05 TR 1B, b agleaire 0. OLJKF (ol 1 546

7 L

MUK T hCa2P vk i B I, PV ) G S

PEBS T2 TR ISR EES . DT i 1% 4R
NH, B2 (] i AR - ot 00, HL 3 2 DL
P NH, R AEAEA L. eoh, %A NH] 1/
[NO; 1+ [SO;” 1Myt ki Frh¥ R+ 1
(AR50 1,23 F11.32). B4 R N 2
LA SO, Al NO, i B AL IE LAY Bif A SO; -
FINO; 7

SNA 22 [6] (I AH e E7E PM, |, Fl PM, , TP+ 43
W3 (r=0.75), UHENTATREA AH R ik fk
KU 1M PM, T RES T NH,S 5 NO, B9AH G
MBSy i 2, 50— F ARk 7 £ L NH,NO,
JWFETE. Ca’* Hl Mg®* 78 PM, | Hh 2 I 3 AH Gk
M3 5 A B T A C 3 55 2%, BB 4k 7
Ca>* | Mg’ M BEELA AHF R UE. Na* ZEAS [F)R 7 (1]
BEIM R ZNBK, /£ PM,, T Na* 5 Cl™ |
NO; . SO;” ¥ HEHA KA, M PM, R
SO~ HA R AAFENE(P <0.05) , BLBAZHR -

Na* A BE LA NaCl, NaNO, . Na,SO, % Z #JE XA7
e TAERLRL T 3k 2L LA Na,S0, BN AF7E.
Cl™ 7€ PM, "1 5 Na* AHOCHERSS , 5 HAE 4 ¢
PR, EUTHLES b R ER ), i dLRS
Ly, BROHRT DAHERR C1- 1 Na* B HEVER. K*
A NH, 78 PM, , Fll PM, , *P A HHOC R B8 K (r >
0.50), S WFMIC, £ F 0T e MR R,
AE TRISC K* 5 NH, 18 2545 48 Ak 3 R AR A TR
M. F7E PM, S SO HA Bk Gk,
VLKL T+ F- Al RS SO; HA MR

SARTE, Na* L NH, K", C1™, NO; ., SO;~
LR, FHE TR SCHEAE P, PR, TR
Mg** | Ca*" 5B, FHE F A SCHEAE PM, e
5, XELEUE THTSC Na® . NH, |, K*, C17, NO; |
SO;” FEAFE TR, Wi F- | Mg’* |, Ca’* &
BAFAE T RLR .
2.4 S OKE R T E RS BT

R T R ST AR W X I T K B T
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(1 =B y5 Yok IR, SR FH 32 B4 4 BT ik (PCA) P 4
HXE PM, | T PM,, , 9 FlOK I IR B T BEAT H 36 00
Br, g R ansk 5 fis.

1E PM, 1, O3k 07 22 STBR R EOR Y 2 A F
BT, R T ORISR ORI 62.53% , Hop
Bl 1 # NH,; . NO; . SO; ., C1™, K" fEH %,
Hgk i RBEYEF] T 0.70 LU L. SNA EE RIS

HIARYZ WAL C1™ |, K 0 3= Bk J5 T 4R
Lerd A, R T 1 EZHE 10 A0 T5 P HE R —
WAL BRI, P2 Ca®  Mg>" L F 1Y
YEA R, HaR i R Btk 0.50 DL L. Ca /&
MR UTE, BRI Ca®r | Mg* " 12
KR TS BT R, Wik, HT
2 EEHR R .

&5 PM, 1 PM,,FRkBEEEFEASNEFIHER

Table 5 Results of factor analysis of water-soluble ions in PM, ; and PM, ,

PM, , PM; o

RV

HT1 T2 HT1 T2 T3
Na* 0.521 0.097 0.299 ~0.069 0.890
NH; 0.925 -0.283 0. 852 -0.359 0.007
K 0. 745 ~0.098 0.722 ~0.187 ~0.350
Mg 0.316 0.678 0. 365 0.815 0.179
Ca®* 0.298 0.739 0. 554 0.531 -0.189
F- 0. 389 0.515 0. 769 0.114 -0.233
cL 0. 789 ~0.189 0. 760 0.276 0.070
NO; 0. 892 ~0.257 0. 892 ~0.268 700 o
503 0. 846 0.033 0. 829 -0.227 0497 |
7 % TR % 46. 161 16. 365 49.233 14.762 12.006
Bl skE % 46. 161 62. 526 49.233 63,995 76/01 1=

g

B PM, o 10, i SRR IS A b, 8 R T S TR S e
WIE, R AR TR 160196 Ao TE s, 20 P, 1 Uy
A1 SN BRI, SRR T RIKIE SAS SR P s <)

0. 80 AL, BEWIDH'T- 1 AR A A v e g
“ kbR WA 2 ey cy Mg fE

3%, 5PM, | T 2 s AT T

6 %ﬁ&@zu%%ﬂ$gsﬁgﬂ%zmm@;ﬁ%ﬁ;
Table 6 pofl'elation coefficients between the concenlration.;‘_.;‘

of secondary 4ens in aerosols and meteorological factors

M ‘ : , a |~ o4 —wET A TR HIXHRIE
3PN T B, O ARG o o osse 00w
0.89, Na*—&fs0k A FilgER, 5 cl- e, B— 803 ~0.176 ~0.302" -0.193

' NO; -0.222 -0.681 " 0. 020

H o I MR A AT S, T PEALRT X P Bl b
X, Na™ W EZRET HHAL. Wik, H¥3 &

S 1 LR, DT 2 0T A B4 RS, 55 100
HET 4. sof U Y
FS TGS B, PM, , Fl PM, A T 1 3_“*"/\¥//L ], =
WSROI T FOO TR, BOLIERE 1 e eosor e nor g _w§
DT IR KR TRk AR & el TANE P <
B, AR R AR ke, BIRF L [ e e AE R
BRI 35 5 2 2R B SNA, BRI K A [ SR R o e ‘/»i?’“°'$§
HEHY NH, | BREHIRBEHERC I NO, A1 SO, fE—3 4 s SN U
ST B2 U U TSR K 0 B R 1) S (e S
HUR. WA, I | L M T Y 333333333332
7K T B T 7 A A — 5 1 T FEARAR S SN ERES

2.5 MR K IKE TR ERER
AR MR B R F SNA 7=
AR, A SOOI 2 I/ R 5 mA 1R

B2 ZRETHRERESSKSHATHEZLESR
Fig. 2 Change trend of concentrations of secondary ions

and monthly mean of meteorological parameters
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M 6 AT, KRR 5 s 1 4L iR
TERSIE)FPE) R GAHDE, RN EE T B H 5T
SIRATHR, AR B BT R AR, TR Z 1B
WEG SR MIRRAR, 2053V BE B ml T, 31X 55 2013 4F
X P X A I AT A SRAH — B R 6 iR,
3R RE T H AR E RO R, I NH,
NO; 22 IR 5% 0 5 o . 3, 3R T Ak
NO; F# LI NH,NO, B AF1E, 1 NH,NO, A
TOE MR E , B PR QR 2 0, Bkt
NH; F1 NO, %54k, 2 NH, FINO; B TR
REAR .

HilE 2 AT LLE Y, B % NH, | SO 5 RS
X R A B A — bk, R TR A AR X
JEAFTF NH, | SO, M BRAREE | Bedh L k™. 4k
M7, AR 6 1 HANZESL, 2014 45 A4 AH X B XoF
TIRE A AW AR OGRS, HX s0; &
RBFERARK, 52013 FEEEHX | Jpur™
X AIBIFL R IIRAK. ARG R
FEXF W B 7E 65.00% ~ 75.00% Z Jul, ‘S
SO, ™ F R BE et , o TOXMIRIERE L, SO, A
T SRR, T A% S T A X R A
K118, 13% , AR 75.00% , Wil 5 SubH o 18 E L5

SOF Ve S PO, T LK S i/ T gl
F42014 4K RBE, U R ML
R, BB IOMEK T SO XN B AR A

BEBN, AL RERIR S S G B A T S

Al RE UL — .

HIPE 2 A 6 A, KX SO2- . NO; eIy
AT, EL R UG, 55 2013 4R R I
X 2V ST S Sk — 5, SR gt gk
AT, AR R A i KA
WES FAERS Y B, SBORBERRAR, G
55 A REEPH 2014 4E A 4E KR AR K, 4R HIR
HH(1.3+0.37) mes™", —4FEAR/DJLRRUGE#H T
2.00 mes™'. AHLGIITE, KUEET NH, (0952 4 2
(P <0.05) , BCATAE 54k 5 40, 16 KUHE 14 3
T 5 ¥ 5 I NH, A .

3 &g

(1) 9 PR B F R AR o0 A0 RIS ARTR],
H1S0;” . NH, . NO; . Cl™ Na* K* EZ/AE1ELN
BF, Mg** | Ca®* | F- 4010 AE Hob .
SNA £ Bt Bl i 43 A, E 25 AE 0. 65 ~ 1. 10

pwm AR, LL(NH, ),S0, fil NH,NO, JE R 7F
7E. SO~ TEMIMREZS (0. 50 ~2.00 pm) FEKRH =
Wit R, FERBERLAS (0.43 ~0.50 pm) FERH
SO, M4k b HoBE 5 W MR 4. Na™ | C17 1E
HLL AL B R A3 A1, H H R0 R A e A8
A FEANIR], Ak SR 2L NH, CLE AR TE,
KR Tt Eh £ 5L Na, SO, JEaFE7E; K* 5B
AL MAEAE0.43 ~1.10 pm; F~7£3.30 ~4.70 pm
b BV AR 5 Ca® " VA B KL AR 1) 18 KT 386 o, e
9.00 pm Kb U B KA (2. 46 pgem ™).

(2) JEBERIX PM,  F1 PM, KA B T4
AR SRR 43 A (32. 68 +15.28) pgem A
(48.01 £19.66) pg-m~*, EH7E PM, A1 PM,, " H
BHFE AR, RAALKES>HEE>EFE >
B PR F (Na™ | NHS | K7 CL7 |
NO; . SO3) e JE 3 B 4 27 25 i EL k28 i
1% TABET T (F~ L Mg | Ca®* ) AR ( FkEE e
ﬁ,ﬁ%é%%ﬁ%%%ﬁxﬁ. Mﬂf

(3) PM, {F1 PM, , 25 B B 8 7 Z Ty g
SRR BT T 7 T BT NG
NH; K0 N0, | SOR B IR A
SeHEAE PM, P, B Mg Ca® B BB
TR PM, TS, 0 E T 45080 L) T
RERAR TR e 4
o (4) JUREIX R R K S R U R
AL ZERAHECR | A R R A: W SRR Y
Yy e YRR B = A 77 D N B
SEMR K IR SNA SR INER, KRR
AIRXT R E TR A A B U e, HONHY
I NO; 22552 B @ 25 KU X NO, | SO3-
MK, X NH, 520 S 000 ARG 5 TTAH X
JEXT SNA 20 WAt 3
B30
(1]
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