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Chemical Composition and Source Identification of Submicron
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Abstract; The objectives of this research were to characterize the chemical composition of submi-
cron particles (PM, ) over Xi'an during winter and to identify their sources. Daily aerosol sam-
ples (PM, o) were collected continuously from Dec. 1st to Jan. 1st, 2006, and the concentrations
of 11 water-soluble ions (Na®, NH, ", K", Mg®", Ca®", F, CI', Br , NO, , NO; , and
SO,*7), and elemental carbon (EC) and organic carbon (OC) were determined in the filter sam-

3

ples. The mean PM, ; mass concentration was 149.7 ug m °. The total concentrations of 11 ions

were 46 % of PM, , mass concentration, indicating that water-soluble ions were the major compo-
nents of submicron particles. The average OC and EC concentrations were 23. 7410. 27 pg m *
and 4.6+1.8 pug m *, respectively. an important contributor to the regional carbonaceous aero-
sol. Factor analysis on the eight carbon fractions shows that 45. 3% of total carbon in winter was
attributed to coal combustion and gasoline automobile exhaust, 24.2% to diesel automobile ex-
haust, and 23.5% to biomass burning.
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ISE PML 0B R A 48 B R RETE % KR
PM, o #f i SRFERS AN 5 Lo« min™" f FH 119 8 A
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[ IXC s T LATZR A 1 28 30 R F X R 2% 0, B
T AR P 22 RS Y 1) SF- BR B SR 11 HE 25 M
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FRRERL 31 A4~ RAERT 5 BB 4> FIFR i 3 K, LASK
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FH CS12A REFEAT A3 M1 - WRPRVRAH A M FE 4 20 mol »
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A FE B R ETE 0. 030~0. 100 mg » mL™'3
FRIERE o A2 0 9 B U Dl 22 4 £ 3096, 24 Joi 3 vk B 7
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CBEFIATIM SR SR 72 A 1 SO, F1 NO, 78 RS I
EeAad . NH, T 2R UE 4 & W% AR Ml it AR Fn
RIS B Bof ¥ 3 5 B0 A HIL o e i 4 2o R 7= AR 1
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PM,. " OC #1 EC () it & & FE AR fb an &1 1 i
7. P94E47Z5 PM, o v OC F1 EC (- 34 o i e Ji 4y

. (Na") | o(NH{) | o(K") . ) ,
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PM, , Na™ NH, ~ K™ Mgz+ Ca** F Cl™ NO;~ SO, oC EC
PM, , 1. 00 0. 40 0. 85 0.93 0.78 0. 82 0. 83 0. 94 0. 84 0.79 0. 96 0. 88
Na' 1. 00 0. 40 0. 44 0.62 0.49 0. 39 0. 37 0. 31 0. 46 0.42 0.41
NH, ™ 1. 00 0.92 0. 45 0. 49 0. 67 0.71 0.93 0. 98 0.79 0. 66
K™ 1. 00 0.62 0.63 0.74 0. 85 0. 88 0. 88 0. 89 0.78
Mgz+ 1. 00 0. 90 0.75 0.77 0. 50 0.43 0.73 0.74
Ca? 1. 00 0.77 0. 83 0.58 0.42 0.77 0.77
F 1. 00 0. 85 0.63 0. 64 0.78 0.69
Cl™ 1. 00 0. 70 0.63 0.93 0. 85
NO; 1. 00 0. 87 0.72 0.62
SO, % 1. 00 0.67 0.62
oC 1. 00 0. 94
EC 1.00
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4 N S e
OC1 0.761 0. 233 0. 344
0C2 0. 813 0. 197 0. 438
0C3 0. 901 0. 186 0. 367
OC4 0. 911 0.158 0. 302
EC1 0.63 0.147 0.76
EC2 0.317 0. 906 0.106
EC3 0. 066 0. 967 0. 086
OP 0. 487 0.103 0. 864
HWFrysimk 45.3% 24.2% 23.5%
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w(OM)=24.5%

w(EO0)=3.0%

w(SO; )~18.1%

w(NO;)=9.1%
w(Cl )=4.6%
w(F )=0.6%
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(1) PH*2 2 Z5 KA AOK R )5 G 7™ 5, WL
I PMyL o P B B2 149. 7 pg e m 7 W0
W H B B 1T 26 E EPA B9 H PM, s FrifE.

AR5 HT S 7 B 0 JSE A T 6 R A 7
J& PM, o 1 EZA0A AL, 3 T PM o TRk Y
54. 7% BIFo At 8 AL 40 I b 235 SR B » 1%
I BRI BEHE I S5 hh 2 HE IORD A= 0 S R o Kol
B TTRR A 9 R 45. 3% .24, 2% 1 23. 5 %.
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