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Abstract :Agriculturd activity isone of the important ources of aerol particle. To understand the mass distribution and sources of
aerol particle and itsinorganic water-oluble ionsin the suburb farmland of Beijing, particle samples were collected with a MOUD |
cascade i mpactor in the summer of 2004 in a suburb vegetable fidd. The mass digtributions of the particle and its inorganic water-
olubleionsin the diameter range of 0.18 18H m were measured. The dominant ions in the fine particle were SO3” , NO; and
NH; . The asodation of day to day variation of the concentration of these ions with tenperature, humidity and lar radiation
suggests that they are formed by the reaction of NH; rdeased from the vegetable fidd with the acid gecies produced from
photochemical reactions. K*in the fine particle is likely from the vegetation emisdon and biomass burning. C&* , Mg?* , NO; and
03" in the coarse partide are suggested to come from the mechanica process by which the il particle entered the atmosphere , and
from the reactionsof the acid ecies at the surface of the il particle. The results show that fertilizer and il arepossbly important
factors determining the aerosl particle over the agricultura fidds, and the vegetable fidds in suburb Bejing could contribute
sgnificantly to the aerosl particle.
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56 10ym,3.2 5.6Mm,1.8 3.2um,1.0 1.8

, Mm,0.56 1.0Mm,0.32 0.564m,0.18 0.32
g m®!, ,
, 2h . ;
(21, N Hs
' 2004 , , MOUDI
. N Hs. 30 mm, 32
1 mm, 300 mm,
1.1 HzPO3[ 3 % ( ) - ( 90 10)
: ] 220 mm,
(40°9' N ,116°52' E) , 80 mm,
50 km.
:2004-08-07 2004-08-15( 1).08 (61 ,
10 ,08-12 N Hz 96 %, '
: 1m.
:8 MOUDI . PTFE ( ¥m, 47mm,
(Model 110, MSP : ) 30 Whatman ..
L-min™ ! ( >18U4m)10 184m, 1.2
1
Table1l Observation and weather conditions
- - /0 dock /0’ dock / /ms?
2004-08-07 09:36 17:51 28.70 0. 992
2004-08-08 07:16 19:24 30. 62 0.736
2004-08-09 07:14 19:25 29.87 1.36
2004-08-10
2004-08-11 07:02 19:30 26.98 1.6
2004-08-12
2004-08-13 07:12 19:31 23.29 0. 849
2004-08-14 06:50 18:41 24.32 0. 602
2004-08-15 06:57 17:34 22.42 0.926
[(20+1) ] mL . - 18 .
(RH 45 %+ 5 %) 24 h , (DX-2500 1C/ ECD ,Dionex ,
(AX105DR ,Mettler- Toledo , ) ) .
3 Dionex AS14 LASRS4mm ,
3.5 mmol-L " Na&COs/ 1. 0 mmol-L ~ * NaHCOs,
: 10 mL 1.2 mL- min" %, CS12A
(Milli-Q Gradient ,Millipore , ) 30 ,CAES , 20 mmol-L ' MSA,
min, . 1.0mL-min L. 25U L.
PTFE : 100 , Na® NH; K*
L . ( Mg®" ca" d° NO; SO;i (
0.45U4 m,$13 mm, ) . 10) 6,14,12,10, 19,53, 169, 154
, 250 ng-m” 3.
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2.1
’ F"E
(7 MOUDI : 2
1' 8” m ( PM 1. 8) ’ %
1.84m 10U m (PM101.8) 3
( 1, 0.56 1.0 m 3.2 10Mm
. PM g
70 43 120pg-m"°. PM10 y AN ,
o 0 Fg.1 Mass sze digributions of particulate matters
59 %,PM; 75 %. during the sampling period
PM 1o R? 0.974
0.868, PM; PMj g4 R? , PM1o ,
0.970 0.884, PM 1o (o]
[1] [2]
) (21
, [8] PM 1o
, ( 2. ,
Keywood , PM2.s  PMyo
2 PM 1o Mg m?®
Table 2 Comparin of mass concentrations of fine partides and PM1oin Beijing/d g- m™3
1991 1991 1995 1996 2001 2001 2002 2002 2003 2004
10 15 31.2 46 52 64.6 70.4 41.8 70
(PMy) (PMy) (PMy) (PM3.5) (PMy.g) (PMy1g) (PMy.g) (PMy.g) (PM1.g)
PM 1o 30 48 58.0 68 113 159.1 130.9 71.6 113
/ PM 1o 0.314 0.294 0.68 0.44 0.41 0.51 0.58 0.59
[1] [1] [2] [10] [8] [8] [8] [8]
1 4 ,PMig
08-07 0809, 50 %,
, 08-11 0813 0815, ,PMg ,
, PMio , 08-15
1 , 45 %. ,
. 08-07 ,
08-09 ) , 29 31 ,
PM 18 ’ 3
PM 1o 67 %. 08-11 , ,
3 ,PM1g 3d 0811
30 %, 50 %, ) ,
53%. 0812 ,08-13
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2.2 ‘Na* c&" Mg®* d-
0814 0.18 0.32um 3.2 5.64m Na* d° 0.56 1.0dm
, .08-09 0815
, . , 0809 K" S0%
Na®™ NH; K* ,08-15 K" S0%°
Mg®" C&* O NO; SOi° . 2 © 0812
1.21 13.0 2.86 0.65 1.83 1.03 5.91 25.0 ;0815
Hg-m?, 0.97 _
0.51 0.33 0.92 3.58 0.97 2.92 3.36Ug- m 3. 3 S0z°
: NO;  NH4 N Hs
( 3. .08-07 0809, , :
Seri , NH; NO; ,S0% N Hs _
NO3 NH, PMq g 52.7 %, 0811 ’ ' ,
. N Hs , SO; NO3
3 NH; . 0813,
| %
Table 3 Percentages of inorganic water-oluble ionsin ! NHs !
ooarse and fine particles (mass)/ %
Na® NHi K' Mg c&' d° NOj SOi 08-15, ,NHs ,
1.85 15.4 3.39 1.09 3.04 1.64 7.84 29.5 .06811
2.28 1.22 0.76 1.91 7.88 2.40 6.64 6.76 , NH;
, NHs , NHs
2 : NH; c&" Mg’* NH; _
- - 2.
,Na* K* d° NO; 503 H,SO,  HNOs;
‘NH, NOs 0.56 1.0Um NH;
,NO3 3.2 5.6Um
—1+ Na* —e— NH;* —— K* —¢— Mg?* —o— Ca?>* —A—ClI" —m—NO;~ —&— SO,>
100 =3 100
T 10 T 10
& g
% 1+ %" 1
3 3
01 0.1
0.1 1 10 0.1
Dy/um
2
Fig. 2 Mass sze digribution of inorganic water-luble ionsin particuate matter
2.3 Na* , Nad
2.3.1 H.0, HNOs , HA
a Na' a- (- i NO;
Na* Na* 121 K*/Na*, C&*/Na*
a/ Mg?*/Na* S0F /Na* , a/Na’ ,
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09 08-11 08-13
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Date/ H-H

40

Fg.3 Time courseof the nmass concentrations of the dominant

inorganic water-luble ions during the sampling period

08-09

.08-15 ,
% 0.18~0.32pum % 0.32~0.56pum
+ 0.56~1um o 1~1.8um
©1.8~3.2um - 3.2~5.6um
0 5.6~10um -
L A10~18um

M92+
Fg.4 Correationof Ca?* and Mg?* concentrationsin

Cmg/hgm

Ca2+

4 Na * the particles of each diameter range during sampling period
Table 4 Ratiosof inorganic water-oluble ions to Na™*
a°/Na* K*/Na* Ca®*/Na* Mg?*/Na* SOF /Na* Sor O,
1.07 0.40 3.55 0.80 3.60 2
1.02 2.50 1.36 0.45 20.8 H, SO,
PM 1o 0.97 1.51 2.44 0.67 13.2 Sorh (121
1.8 0.037 0.038 0.12 0.25
2+ 2+ ! HNG; NG, !
o= Mg NO; | NO; (4]
R°=0.9364, 4), .
AP Zf ) Ali-Mohamed 1%
g ’ NO;
.08-07 0809,
-3
4.27 0.95pg-m °.0811 , . NH; N Hs
1.52 .220g-m”°. 12
52 0.22¢g-m "~ 08 NH; 02 NO;
,08-13
s el NHi/S0f"  NH;/
1.01 0.19pg-m ~, i
2+ 2+ NOs J J
Ca Mg
NH
2 3
K+
L K+
(131 NH; NO;
0; cdt Mgt . Parmar (11]
! K’,' K*
[11] ’
: 2.3.2 NHs3
0811 ,
, 0811 0814 SO;” NO;  NH4 ( 5),
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N Hz
5 NO; NHf SO} Mg m®
Table5 Comparison of the concentrationsof NO3; , NH; and SO3” in coarse and fine particle/tl g- m™ 2

| %
NO; NH; 02° NO; NH; S0Z° NO;3 NH; 03"
0.61 0.04 0.18 0.4 1.07 2.98 40 97 94 [17]
0.38 0.02 0.2 0.94 0.95 2.32 71 98 92 [17]
1.11 3.13 9.87 [18]
3.63 2.84 8.22 [18]
49. 6 63.7 51.8 [8]
2001 60 97 80 [8]
2002 83 91 72 [8]
2002 70 83 80 [11]
2003 82 91 84 [8]
2.92 0.51 3.36 5.91 13.0 25.0 62 95 82
N Hs , , N Hs , N Hs .NHs
N Hs (191, NH;  H,S0, HNO; ,
N Hs [20] ‘McCulloch NH; NO;  S03%°
, ( 3). N Hs , NH,
(NHa) 280, NH; [, (NH,4) 250, NHsNO;
NH; NH; NH; N H,Cl NH; . 0.8
, N Hs : (4] PM; g 1.08,
N H3 ) N Hs
NH; , N Hz
+ [22] ’
PMZ. 5 N H4 . NO:; 33421_
, O, NO . .
H,SO,  HNO 2 NXH ’ NO; S0
2o 3 3 0811 0815 ,
(NH4) 2S04 NH4NOs, 3
SO, NO, H,SO, HNOs,
[14.17] Hs
N Hs NH; |
NHsNO;z (NH4) 2S04 . ) 5.
NH.Q. ' NH; NO; SO%
(NHg) 20,4 ,NH,Cl , '
N Hs H,S0, (11
’ N HsNOs (23] NO, , (SO, ,NOy,
) NHs) , (81 ,
NO;  HNOz; NH;NOs;
NO; , NO; N Ha
- 2.
, Lee [SO3" 1/ ([SO,] +  NOs SOa, NH,
[50421 ]) , ' H2334 HN03
03" (18]
3
21-8-11s , 21 %, 65 % ,
N Hs . (1) :
, ,08-07 0809 , .
, N Hs , (2 NH; cat Mg**

N Hs :08-13 , Na* K* d° NO; 0%
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