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Abstract: Agricultural activity is one of the important sources of aerosol particle. To understand the mass distribution and sources of

aerosol particle and its inorganic water-soluble ions in the suburb farmland of Beijing, particle samples were collected with a MOU DI

cascade impactor in the summer of 2004 in a suburb vegetable field.
. . . . . . . . 2o
soluble ions in the diameter range of 0. 18~ 18 Hm were measured. The dominant ions in the fine particle were SOj

NHj . The association of day to day variation of the concentration of these ions with temperature,

The mass distributions of the particle and its inorganic water
, NO3 and

humidity and solar radiation

suggests that they are formed by the reaction of NHj: released from the vegetable field with the acid species produced from

photochemical reactions. K* in the fine particle is likely from the vegetation emission and biomass burning. Ca®* , Mg™ ,

NO3 and

2 - . . . . .
805" in the coarse particle are suggested to come from the mechanical process by which the soil particle entered the atmosphere, and

from the reactions of the acid species at the surface of the soil particle. The results show that fertilizer and soil are possibly important

factors determining the aerosol particle over the agricultural fields,

significantly to the aerosol particle.

and the vegetable fields in suburb Beijing could contribute
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200408 09 07: 14 19: 25 29. 87 1.36 EPN
200408 10 P ESN
200408 11 07: 02 19: 30 26.98 1.6 1
200408 12 P ]
20040813 07: 12 19: 31 23.29 0. 849 o 4 '
200408 14 06: 50 18: 41 24,32 0. 602 1 e i
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3.5 mmol*L™ ' Na,CO3/ 1.0 mmol* L™ ' NaHCO3, i
1.2 mLemin™ ' BHE A IAE ] CS-12A 40 5
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WE A 1. OmLemin™ . JEAERIY N 25 UL, 7F R F
FERAX AT 46 4F 7, KR b Na*t NHE K* .
Mg Ca* CI° NO3 SOF (5 540 ) BR (15
Eboh 10) 20 %1 4 6, 14, 12, 10, 19, 53, 169, 154
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Fig. 1 Mass size distributions of particulate matters

during the sampling period
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Table 2 Comparison of mass concentrations of fine particles and PM g in Beijing/ Hg*m~ 3

— il I X AIX i1 B N AW
1991 #§ 1991 47 1995~ 1996 44 2001 & 2001 & 2002 % 2002 5 2003 % 2004 &
~ 10 ~ 15 31.2 46 52 64. 6 70. 4 41.8 70
s (PM2) (PM,) (PM,) (PMas)  (PMy5) (PM.5) (PM.5) (PM.g) (PM.5)
PM o ~ 30 ~ 48 58.0 68 113 159. 1 130.9 71.6 113
AR/ PM 4 0.314 0.294 0.68 0.44 0.41 0.51 0.58 0.59
SCHR [1] [1] [2] [ 10] [8] [ 8] [8] [ 8]
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Table 3 Percentages of inorganic watersoluble ions in
coarse and fine particles ( mass)/ %
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Fig.2  Mass size distribution of inorganic watersoluble ions in particulate matter
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inorganic watersoluble ions during the sampling period
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Table 4 Ratios of inorganic water-soluble ions to Na®

BT /Na* K'/Na*  Ca™/Na® Mg™/Na® SOF /Na'
HRL T 1.07 0.40 3.55 0.80 3.60
ki1 1.02 2.50 1.36 0.45 20.8
PM 1 0.97 1.51 2. 44 0.67 13.2
AR 1.8 0.037 0. 038 0.12 0.25

LI 31 71 25 A R T Ca® R Mg™ AT
SR PR (M OE R B R = 0.9364, [ 4), X W)
Ca™ I Mg™ I — 5, I FLa] fE A1 30 )% A7
K. 0807~ 0809, & 7ERURL 1 1 (13 51 B 4F 4>
W9 4.27 F110.95 Ugem™ 3. 08 11 #EM G, & 7EH
B 7o R A A 1,52 1 0.22 Ugem™ . 0812
B i, 0813 & 78 MURL 7 b 10 3R 3 B 48 B A1
1.01 F10. 19 Ugem™*, b5 38 8 T . 352 3t 38 0 A
et T X HEURE 7 R Cat R M g R (1) 1 i B i
FOkiy) X 2 Fpoc AR AT fE ok B Y Hb -3
R

- SRR Ay ] ol S A s R N b K
B g KACBURL P LR 7 B NHE ONO3
SO3™ Ca®™ Fl Mg™ 19 %KY, Parmar 25 & I F
FERTORL) RN B 1 R FE AR, Ak A 1 T 1 W9 75 37 B
KA R 1) (7] I AR D T b B e i v gt M
AHIF T B K RIEER T 0811 B Ab, B Wy i
S ZERIA K, T 08 11~ 08 14 KK 1~ 5 5 v 5 Ak
Ry U 2 2 1 R R B R R B, W fig A i

T 08-09 JE A % 1l 89 I 7 - 8 R, A - B Uk
PIAS Gy pl IAWGES . 08- 15 -1 458 308 J3 38 37 LG, [KT o kL
P OB R P UKL 7 b 6 LR IR Y
oK.

b 0.18-0.32um % 01.32-0.56um
+ 0.56-1um a |-1.8um
< |.8-32pm = 3.2-5.0um
e 5.6-10pm -
& 10~18um

£
x

CCM""“ g-m -

. I -3
Cpge/ HE-M

B4 WNEHESREEFRMS G
A0 Mg SRE AR

.. . 2 2 L.
Fig. 4 Correlation of Ca™ and Mg™ concentrations in

the particles of each diameter range during sampling period
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Table 5 Comparison of the concentrations of NO3 , NH3 and SU:‘;' in coarse and fine particle/ Hg*m”™ s

. kLT AR T BT BT o LR 9% .
SRR SR NO3 NHj S03- NO3Z NH} 507 NO3 NH} S0i” ik
PA) Bl ol L 0. 61 0.04 0.18 0.4 1. 07 2.98 40 97 94 [17]
PR il i 117 26 0. 38 0.02 0.2 0. 94 0.95 2.32 71 98 92 [17]
i 77 51 2 1. 11 3.13 9.87 [ 18]
W Tl A 4R 3.63 2. 84 8.22 [ 18]
P i o ol il [ R = 49.6 63.7 51.8 [ 8]
JEnthk < 2001 5L 60 97 80 [ 8]
Jenth X 2002 & 83 91 72 [8]
Jesthk X 2002 70 83 80 [11]
Je sl X 2003 %4 82 91 84 [ 8]
PA) Bl 3 ol 8 X L 2.92 0.51 3.36 5.91 13.0 25.0 62 95 82 AW

A FH v NH 5 38 5 ROUIIIE B, £ I8 1) it H 43
MR NH 5 [ KA s '™ ik 5 2 W 40 kL 1 11
HEIBCS NH ;5 (38T 512 . M cCulloch 255 3254
B I 1R K OBE 9 S A Dk, ik 1 B AR K 1
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VIR 2 T A A N T P2 A5 NH4N O3 (( NHy) 2S04 Fll
NH,CL IX JURf 7= 9 76 K0 18 e o AN [,
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Ut NH 3 [ T F1 HaSO04 25 A1 5 BRI i i K
AR, AR T NHUNO; A2 i T No, .
NO3 5 HNO;3 NH4NO; Z [|) (1)~ Hi 7F s it 4 7
AFI T 10 NO3 4k, — AR il L& 1) 5 ZF NO3
VR B, &7 0. Lee 2R TL[ SO 1/ ([ SO4] +
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A 7T A0 I 5 S Hh R G D R e A
21-8 115 A0, &% & 21% , b 65% ke 5%,
TE5 2 RIS T A R LV NH; #EA KA.
B WY AT S, A9 R R AT BT AN, 08-07~ 08-09
AR, AR T A IR NH3 B HEs, PR
NH 3 3R 5 fer; 08-13 A B, HF B - 5830 1% 8¢

K, AFIT NH; R, A0 NH3 AR NH;
WPE AR AL 5L W 8] NH3 A1 H,S04 HNO5 1 52 W,
AR TR NHE WNO3 Al SO~ kBl 2 484k
(P 3). 5% 5 NHy [P FIR7, BURE S b NHE 3R
JE 5B 5€ 4 ¥ 4k B ( NHyg) 2804 WNH4NOs Fll
NH,Cl S NHE 2 b, — BT 0.8 #IA b 5¢
A AR I PM s (R RITRL TR 1008, Rk
NH; 7E4ik it 8 7 5¢ A rh R /.

N e BRI E RN T H R G, AFAT
YR NO3 SO5™ (199 B R Al 9 A8 4k i 34k
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