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Contribution Variation of Aerosol Acidity and Measured Water
Content Associated with Particles to Urban and Coastal Aerosols
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Abstract

Atmospheric aerosols affect the air
quality and the global climate through
changing  radiation budget of the
Earth-atmospheric system by scattering and
absorption of solar radiation. The
hygroscopic  properties of atmospheric
particles are important in determining the
ambient behavior of urban and regional
aerosols. The hygroscopicity and acidity of
atmospheric  particles are  primarily
determined by the presence of soluble
substances; for instance, the water absorption
properties of sulfate, nitrates, ammonium,
sodium, and chloride are well known.
Atmospheric haze is most intense at high
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relative humidity. Water mass in coastal
aerosols is different with in urban aerosols
because of different aerosol chemical
components. The difference of chemical
composition is primarily responsible for the
aerosol acidity and pH difference at different
locations. Hence, in this study, we measure
actually the water content in the aerosols on
different relative humidity by Karl Fischer
method. Since aerosol acidity and the water
mass in the urban and coastal aerosols are
different, we chemically analyze the PMas
particles at Tainan urban and coastal areas.
Comparing the aerosol properties in Tainan
urban and coastal areas, the high pH values
associated with high sulfate and high nitrate
concentration. Water contents in aerosol and
the aerosol acidity in Tainan urban area are
higher than those in Tainan coastal area.
Keywords: Aerosol water, Aerosol acidity,
Karl Fischer method, Chemical
characterization of aerosols
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Figure 1. Time series showing variation in PM;s
mass concentrations in Tainan urban and coastal
areas during winter 2000 and summer 2001.
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Figure 2.  Average mass and chemical composition
of PM, 5 aerosols in Tainan urban and coastal areas
during wintertime 2000 and summertime 2001.
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Figure 3. Contributions of various chemical species to PM, s particulates in Tainan urban and coastal areas
during winter before yellow dust storm and during yellow dust storm 2001. (a) and (c): wintertime before yellow
dust storm in Tainan urban and coastal areas, respectively (4™-12", Jan., 2001): (b) and (d): wintertime during
yellow dust storm in Tainan urban and coastal areas, respectively (13"-16", Jan., 2001).

Excess SO,*(in pug/m®) = SO,* (in pg/m*)-0.231xNa" (in pg/m®) (1)

NH (inneq/m*) (2)
ExcessSO; (inneg/m’) + NO; (inneg/m*)

Neutralization ratio (NR) =

Sulfur oxidation ratio (SOR) = S brcess 03~ 3)

2- S
Excess SOj SO,

N -
Nitrogen oxidation ratio (NOR) = NO3 (4)

N ___+N
NO3 NO,

Tdk o NR=1 Rl kP 2> H @ NR /|3t
#2014 0 47 SO 2 NOy#58 NH,
H ¢ Spxcpsssos b % F ¢ 2R MR RIL B 2

PRER > Ssor 5~ F SO, 2 Fid f8E R > Nyos™

Tl A
IF‘,:F’, P °

PAFHBERZ G SRR Ny = < F ¢ NO,
2Pk HE 0% pgm

Figure 4 % Ffig % - % "2 SOR 2 NOR £
NR 2. pFRE B 7)o o Do SRR A e AR R g 2
HITIHNR E 5 11207 > o2 ks > 2t 2 17 11

P 3 1% 12p2 NR Bigs » éﬁ-ii,pﬂi:ﬁ WA
Befz.m > H NR E % 09402 - AF) Bk P >
%32 NR BT "% A w4 0.840.1 2 0.8£0.27 @

%? gﬂ,r,/a PlV[zSEI:H)1 NR J}:“.» 0.9+

0.3 2 10+03 MTi3% ,'7"”@%’/){’»%%@@
# > @ d A2 SOR % NOR%?IR’*Kgéf?“?m

SOR 2 NOR #jria f %3 Bm -afig ¥ %2
K FE ERGL AR E R o Bt B fd sk it
i SR F g A Bk PFE 2 SOR
2 NORZH Uit i 7 g P %9 o
F RBARFERBEEFHT ER > TSN
LE LIRSS F"Sgﬁ g R f BERR9] -
[H'] =2[SO,’ ]+[N03]+[C1]-[NH4]-[N3+] (5)
Hoevry g3 kR H 2355 nmol/m’> & ¥
PMzss?ﬂi*\ﬁfrﬁ ..‘é*—%%szigureSf“rfr 417 14p
A F R pH B 1N 4 24 B AR AR
oA EFRRA &Ei‘aﬁz"“iﬁﬁ”%gf&
BER ¥R F ’J‘M‘nmﬁsp B BB o gttt
d & F % pH B g 2 4p b Ry
oo A H Mg 2 e g e E 52096 2



0.7

35
I SOR-PM2.5
(a) 06 | CINOR-PM2.5 {3
——NR-PM2.5
05 | 125
[
o £
o 04 | 412 .g
=z c
S s
@ | i =
S 0.3 15 .g
s T
E
0.2 \ H1 2
Ly{\ 3
01 |L “‘ H 05
0 mﬂmmwww‘ pubbLiN
RO PO q\ RO, a\” v\” S a\” o c& OO, q\” \”“Q\\”“Q»\”@
KSR \n N \\\ O \\v WY \\ O FEE$ \n PN
0.7 35
(b) OI0 SOR-PM2.5
06 | [ NOR-PM2.5 18
~—NR-PM2.5
05 | 125
o
4 z
@] 04 | - 12 2
2 g
S s
o B =
c =
@ I
£
>
02 [ 2
[{(
0.1
0 | —‘\ [l H-I'h NN ARAANA RN ENA IR AR
QQ\"Q N ﬂ@\ RSN

0 o
\\\\\\\b\\\r\\m\ o

082 BT F MHAEZFETF BT EF
% pH Eh i > ~Hfng § PRA LK

Sulfate % Nitrate & 2z % ! & -

PFREH R F RS
1 B NOy#TibF Mles2 g
Bl o A AL EF B OC 5 A BRI
2 it NOs P b o AEom 48 ¢ 3L i3 -2
LA T ARERDE g
e B F A A A 7 2. Unaccounted it PM; 5

FOR UM R e F BT AR AN

Figure 4. Various sulfur and nitrogen oxidation ratios and neutralization ratios in (a) Tainan urban area and (b) Tainan
coastal area during wintertime 2000 and summertime 2001
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Figure 5. Temporal variation of (a) total extractable urban PM;s aerosol acidity; (b) total extractable
coastal PM;s aerosol acidity; (c) pH values of the aerosol extracts in Tainan urban and coastal areas,

respectively.






