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Observation and Analysis on Water-soluble Inorganic Chemical Compositions of

Atmospheric Aerosol in Gongga Mountain

ZHAO Ya-nan', WANG Yue-si'» WEN Tian-xue'; YANG Yong-jie'» LI Wei’

(1. Institute of Atmospheric Physics, Chinese Academy of Sciences; Beijing 100029, China; 2. Institute of Mountain Hazards and
Environment, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract: Samples of aerosol are sampled by high volume sampler from Dec. 2005 to Nov. 2006 at high altitude of 1640 m of Gongga
Mountain. Water-soluble ions in PM, s and PM,, are analyzed by ion chromatogram(IC). The results shows that the annual concentrations of
total water-soluble inorganic ions are respectively 6.46 and 8.86 pg/m’ in PM, 5 and PM,y, three major ions of SO;” » NO; and NH; ,
account for respectively 82% and 85% in PM, 5 and PM,,. Na* » NH, » K*, Cl™ and SO;~ were mostly distributed in fine particles, NOj
Mg** and Ca’* occupied each one half in coast of crude and fine particles. The correlation of Na* and Cl™ is significantly enhanced in wet
season in Gongga Mountain, the correlation coefficient R are respectively 0.87 and 0.84 in PM, 5 and PM,, . The concentration ratio of SO~
and NH; is approximate to 1:2 in PM,,, main existence form of SO;” and NH; is (NH,),S0, at Gongga Mountain.
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2.1 KEHTHLE TIRE

g TR DT L AR R
TR TCALE TR EE . DT 1 KA PM, s 7K P
T TP % 8.86 pg/m’ . 1, SO~ W NH,
FINO; S d EE K ETNLE T, 3 B 7 Ik
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0.19 ~ 3.55 pg/m’, YW N 4.74. 1.70 F1 0.88
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T 1.55 pg/m’ s SRS TR SN HUR) 18%

F1 TELWL PM, 0 PM,, PGB E FRE /pgem ™

Table 1 Concentrations of water-soluble inorganic ions in PM, 5 and PM;y in Gongga Mountain/:g®m >
TiH il Na* NHf K* Mg+ Ca?* cl- NO; S03-
I /ME 0.01 0.23 0.08 - 0.07 0.03 0.11 0.69
PM, 5 I KAH 0.17 3.20 0.55 0.15 1.68 0.52 1.81 9.56
SEEME 0.07 1.45 0.24 0.04 0.34 0.17 0.56 3.48
/M 0.02 0.34 0.12 - 0.12 0.05 0.19 1.02
PM, SN 0.38 4.87 0.62 0.22 2.74 1.13 3.55 15.51
FEIMH 0.10 1.70 0.31 0.08 0.68 0.26 0.88 4.74
PM, 5/PM;o%’ 0.70 0.85 0.77 0.50 0.50 0.66 0.64 0.74
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PM, s TS K HETCHLE 1 LSRR E N 6.46
pg/m’ s 17 PM, TR T R LI 77 % , 3R B DT
KA 7 R P A4k 7 . 5 P, A
], S0;” “NH,; F1 NO; & PM, ;5 = Z 7K G
BLES ¥, 3 Bl B 5 16k B A2 46 35 [ 7E 0.69 ~ 9.56+
0.23~3.20 A1 0.11 ~ 1.81 pg/m’, “FYJHE K 3.48.
1.45 F10.56 pg/m’ . SO~ <NH, F1NO; (& &1 i =
MR 54% « 229 F1 9% , It 85% I E B
HIRIEILTE 0.97 pg/m® s BV T BURIRIE 15% .

H12¢ 1 0] 0L, Mg 1 Ca®* 70 FH 48087 1 Hh ok FEAH
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[t 902 Al NH, 32 B4E T4k T, PM, A
PM,, - 28 B LUAEL 40 50l 9 0.74 #1085 NO; 7E
PM, s F1 PM,, P33 B LEAR R 064, 1X 5 #E NO;
FERE 4000 7 Hp 43 A AR ST L Na® R Gl fE
PM, 5 F1 PM,, TP ¥k B EEAE 4> ik 0.70 A
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Table 2 Average concentrations of ions at different sites/p1g*m”™

3

iH PR s PR al- NO; SO3- NH,; Na* K* Mg*  Ca®*
[Pt 2001-02 ~ 2001-12 1.1 7.5 16.3 9.5 2.4 3.3 0.1 1.7
w20 1998-11 ~ 1999-04 2.1 11.3 14.3 7.9 1.8 0.09 0.2
PM, < [ g2 2003-09 ~ 2005-01 3.0 6.2 10.4 3.8 0.6 0.6 03 1.25
- 2] 2001-06-15 ~ 2001-07-04-2002-01-08 ~22 1.9 8.3 22.2 7.3
Jexele! 2001 ~ 2003 3.1 11.5 17.1 8.7 0.6 1.6 0.2 1.6
DU CARIRBTFFLD  2005-12 ~ 2006-11 0.17 0.56 3.48  1.45 0.07 0.24 0.04 0.34
mms 2001-02 ~ 2001-12 1.5 9.2 18.1  10.8 3.8 3.4 0.4 4.6
e 201 1998-11 ~ 1999-04 3.7 15.3 18.7  11.8 3.5 0.2 0.6
PM,o i #p22] 2001-06-15 ~ 2001-07-04.2002-01-08 ~22 1.9 14.5 24.1 8.1
Jhzelas!] 2002-06 ~ 2002-07 2.6 19.3 25.0 11.6 1.7
GO L CARURAFSE)  2005-12 ~ 2006-11 0.26 0.88 4.74  1.70 0.10 0.31 0.08 0.68
TSP BCHL 11t 1994-10-1995-01 0.28  0.12 0.2 0.29
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3 T IO R E IR BRI TG
WU TR 8 R L 2= 15 A8 A NP ] LU 57
WL L R ABORLY) PM,, P KIS PE AL B 1 SRR B &
ZEH o, M 10,81 pg/m’s IR EHFE, N 10.54
pg/m’ s B R ZE A, IRy 0k 8.73 F1 5.38
pg/m’ s PM, s R PE AL TR IE S v, AR
I AR A R 3, & 3 BB, S IR A IR A
8.26 7.04 6.75 H13.80 pug/m’ .
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WREEAE A AR MK ZE WL 23 0l 4,230 3.634
4.12 81 2.15 pg/m®, NH; WL 014 1,98+ 1.49.
1.53 H110.89 pg/m’, & R WoR SO;~ Al NH, WS4
HEE TR KT ATmRER So; 2 TAS

2.2

HIAAD) SO, W FEXS I, 10 54 248 8 AR 175 B D) 11
F AR R ¥ o3k 280 % 5 B 2 A v (1 ek S R
AHRT S0, M S0; #Hfh . A mIRE M NH, 2
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s 5 2R i I R M SRR AT R KA I NH,
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SO~ WRETFE, PM, s T SO~ Wl fek s T 135
*j¥[28].

Na* {E PM, A1 PM, s TR E 4 0,11 #10.7
pg/m’ s B L w43 020 0.15 110,10 pg/m’, %
TR LA ST 4 0.06 F10.04 pg/m’ .Cl1™ 5 Na* 25
WAL G AR, T 2 W B dpt v, RK TR B RIS (H
SEAE DU L R 2= Na® 55 Cl- A AR I 18 AH DG 1,
PM, F1 PM,, ' Na* 5 €I BFIAH R REL R® 70 5l A
0.87 A1 0.84, KIALE DT I ZE C1- 5 Na* B fY
IR . IX 5 Wang 252V HEFTH il KR AW
JRH Na* 55 C1” MAHSGYESC R AR, 2 Na* 5 C1-
EPS T I A E S & S R EP S ¢ AT
W2 PM, s I PM,, ' C1™/Na* LEAEL 20 ) ok 1.51 Al
1.53, /NFE7KH €1 /Na* HRAEA 1.81, X2l Tk
A IRAE L S R P AR C T R IR TR
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Table 3 Season average concentrations of water-soluble inorganic
ions in PM 5 and PMyy/pg*m ™3
pE= pr== PES e
PMyy PMys PMy, PMps PMyy PMps PMy,  PMys
Na* 0.06 0.04 0.15 0.09 0.15 0.10 0.09 0.07
NH, 220 1.98 1.87 1.49 1.59 1.53 1.03 0.8

BT

K* 0.47 0.40 0.32 0.26 0.21 0.13 0.23 0.17
Mg * 0.11 0.07 0.12 0.06 0.06 0.02 0.05 0.03
Ca** 1.00 0.60 0.90 0.37 0.35 0.13 0.48 0.25
Cl~ 0.29 0.23 0.41 0.22 0.23 0.17 0.12 0.08

NO5 1.06 0.83 1.32 0.79 0.67 0.36 0.43 0.31
S03- 5.50 4.23 5.28 3.63 5.27 4.12 2.90 2.15
MF 1081 8.26 10.54 7.04 8.73 6.75 5.38 3.80
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Fig.1 Correlation between NH;" and SOF~ in aerosol
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