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Abstract: Main components and contribution to atmospheric extinction coefficient were studied using particulate sample
data in spring at Tianjin. The pollution of aerosol was heavy, the water-soluble inorganic ion and carbonaceous were main
components, accounted for about 24.8% and 10.0% of the total PM;, 26.6% and 13.9% of the total PM, s, respectively.
S0,%, NO;™ and Ca®" were main inorganic ions. The meteorological conditions were good for the transformation of sulfate
and nitrate during haze days. The SOC mass concentration were estimated with the Minimum ratio method of OC/EC, the
ratio of SOC and OC in PM,, and PM, 5 was 38% and 24%. The second icons (SO42', NO;™ and NH,"), coarse mass, OC
and EC were main factors influencing the atmospheric extinction coefficient. The average contributions were 33.1%,
22.6%, 22.0% and 15.6%. The atmospheric extinction and visibility could be fitted well with components and relative
humidity.
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2.1
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Table 1 Daily variations of visbility, PM;y and PM, 5
mass concentrations, 2009

s ; ML RS
HI PMjo(pg/m’) PM,s(ug/m’) PM,s/PMio (km) %
03-08 181.72 111.04 0.61 14.65 7%
03-09 - - - - -
03-10 207.33 149.10 0.72 15.88
03-11 296.05 181.22 0.61 8.18 K%
03-12 - - - - W
03-13 276.26 184.56 0.67 15.28
03-14 371.75 246.46 0.65 14.54
03-15 769.82 333.74 0.43 1143 ##48
03-16 578.17 233.08 0.40 752 3%
03-17 607.54 265.42 0.44 598
03-18 705.03 226.98 0.32 995 K%
03-19 196.55 130.13 0.66 19.17
03-20 236.75 152.43 0.64 13.88
03-21 558.55 288.24 0.52 12.85
03-22 179.30 150.91 0.84 20.09 %%
03-23 189.54 118.10 0.62 16.50
- RN AR R A% rh 2 8 R R KA I, ARG B A 2
ZAE

SKREWITE] PM o TR T34 382.88pg/m’,
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Table 2 Average data of pollutant concentrations in Tianjin spring atmosphere(pg/m®)

2-

TiH FRWRE  Na®  NH,' K*  Mg"  Ca” F CI  NO; SO ocC EC

PMj PIME 382.88 159 121* 145 021 14.61 0.25 6.51 1541 5385 23.06 6.05
g 22 214.49 127 053 071 010  13.60 0.13 452 1428 4803 1215 1.5

PM, 5 PIME 197.96 126 218 136  0.15 4.37 0.14%% 265 6.10 3439 1543 583
P g 7 68.63 142 132 047  0.04 2.15 0.02 290 491 2531 5.56 1.58
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W oy S I B A 4y 2 —, FE L
OC 1 EC B AAFAE, Hrf OC BEALHE H 5 JL il
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Fig.2 Daily variations of SOC/OC in PM;( and PM; 5
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Table 3  Statistical summary of mean f(RH) values in selected relative humidity ranges

A RH (%)
L

20~25 25~30 30~35 35~40 40~45 45~50 50~55 55~60 60~65 65~70 70~75 75~80 80~85 85~90 >90
ARH) 106 111 116 121 122 127 133 138 145 155 165 183 210 246 3.17

(NH4)>SO4 Fl NH4NOs Ay 3= 2R oL

W1, AHFSTBL SO, NOs il NH, 2 FI(SNA) AL

%,POM AH N ILAEL K OC 1 1.4 £5LAC

oW etk EC, FLKL T (coarse mass) 1 K H

PM,o~PM, s AR, 21 3R T~ (fine soil)X] 0oy

[R5 A, L A0 5 HE 21 NO, X AT WL R R £ FH LA

FA i R A BURAE L A0 122 B IE A
fajfb A

Oexi—com=3f(RH)SNA+5.60C+10EC+
0.6(PMo~PM, 5)+0.33[NO,]+13 (6)
1 Geg A7 Mm |, SNA,OC,EC,PM, o il PM, 5

U7 pg/m’ [NO, | FLA7x 107

M A U e T AR IR A
T RZK YRS KA G R B 52w, o 5% A1
T e R B TTER (R 4), 3 SNA U 6 1)
oIk L B 33.1%, 1 HL W ERST T e
22.0%,EC WL Y6 R 15.6%, LKL 171 J6 A
22.6%,NO, WIS G A 2.8%%, T 255 T-HE
UG R 4.0%,3% — L5 7 M (R iF 5t & S0
A8, 32 H R RE T R R AORRL 19K
JE A5 v, AL e A FAS T 240

13 N A= I O i ) IS O R U
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Table 4 The major contributors to ambient light

extinction coefficient

o 4‘2’% )\'gﬁ%%ﬁ(%)

EHME AdEx BME BRKME

SNA 33.1 112 153 59.2

ocC 22.0 6.4 13.7 36.8

EC 15.6 5.1 8.2 225

bith S 22.6 9.8 9.2 43.1

NO, 2.8 12 12 4.6

TR 4.0 2.1 1.7 7.4
SR E MM 438.47 22945 17656 761.83

Oext —Vis =3912/vis @)

A A vis HRAHENE, km

2 PRI RS R B E 3 PR,
KRR FH PMo A2 AL RS R
H(Gex—com) K (438.47+229.45)Mm |, 2 K RE.
5 B 54 1 ' 2R B (0ex—vis) 4 (332.09£133.97)
Mm |, = H A S R R

Oexi—com =1.380.y —vis —19.46,R=0.81,

N=14, P<0.001 (8)

WRPETCHLE 1 AL CHLBR . AR
AR i A R e KT D R ) R B 3
AL IS A B T ARG R G B R R A, A
2(6) ] I LATHEL R O SRR fe L FE 00 3
PR G SR BT SE 5 W (%) 28 P A Gk
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BB KA RS BT — P E IE M
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Fig.3 Daily variations of ambient light extinction
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3.1 REIRIX 2009 43 15d AHIE PM, A1

PM, s JR T35 53 3 4 382.88, 179.30ug/m’,
KEETLHLE T4E PMp A1 PMys HHAIEL 4
24.8%FH 26.6%, AT ELHE A 10.0%F1 13.9%,
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