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Development of a Passive Sampler using a Fluorescence Material
for the Ambient Ozone
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Abstract

The purpose of this study is to develop an ozone passive sampler and to evaluate its performance. p—

Acetamidophenol using as the reagent for ozone reacts specifically with the ambient ozone to produce a
fluorescence material (p—acetamidophenol dimer). The volume of absorbent solution and the extraction time
determined as suitable conditions for measuring ozone were 100 pL. and 60 min, respectively. The changes of
fluorescence were observed with incresing the storage period of passive samplers in ambient air, but the cool

storage in a refrigerator did not remarkably influence the increase of fluorescence. The measurement for the

precision of the passive sampling was carried out with duplicate measurement of passive samplers. The intra—class
correlation coefficients of passive samplers using dry and wet filters were 0.992 and 0.962, respectively. The
results from field validation tests indicated practical agreement (dry filter : »=0.963, wet filter : r=0.995) between
the passive sampler and an UV photometric O, analyzer. The limit of quantification of ozone passive samplers
with sampling time of 8 hr (wet filter) and 24 hr (dry filter) were 8.0 ppb and 2.7 ppb, respectively.

Key words : Ozone, Passtve sampler, Fluorescence, Air monitoring

1. =

2ELE T 2gelM MiEd ALFE, ¥
H #718E § dvled gl Ak

* Corresponding author
Tel : +82-(0)42-635-9947, E-mail : envsono@hanmail.net

J. KOSAE Vol. 20, No. 4(2004)



484 13- A9A - DAY

s=3 25y, dteld 2o wst Aol slon,
o] F AgABEYE F AP es Ay UH
(873, 2002). FHAME F2 27k ek AR
el 2FHE AFSATE At 228 ¥
33 d7leg e we3sy Asg A%
glort, A& AmeRE AFNH As9) FRE o
B¢ FAloln w3t 7} x99 B|EE 2]
AL A d A ARz} A Wit
97184 A Fasty] Wi G 2AAA
EAe) AR Ak Aol Basht 7] &4
Wrko 2= ol A el

g, F7) FollA 2L9EAY EAEAE o] 43
passive samplers (PSs)= Ao Bastr] ok7] HE
o 2 Ak dle] AR} Asse] AMHe=
el 2dxes SuE & glow, hyedEd
o 227 BEE FAST AN ol
ST PSsE AE B SRS 2 712 3
W3k BAlel ol gk 058 o5 23 ¥
Mok edRAe) AN A SR 398
Behed 228 F 5 A Aot

PSs:E 3719 549 AL MARNA Tk
Qe AAQ FrlEot W B FAFA
& B8 F5AC =22HEE A€ o4% Nz
19736l Palmes$} Gunnonisono] A A7 A
2 o] 83 MEZe)e} Reisznerst West7} 2 A7) &
sage olew ABesl aHs
(UNEP/WHO, 1994). 31747 & 222A& 43
PSs /N2to] & 7= tin(II) diphenylcarbazide
1982), 10, 10’-dimethyl-9, 9’—biac-
ridylidene (Surgi and Hodgeson, 1985), phenoxazine
(Lambert et al., 1987), 3-methyl-2-benzothiazoli-
none acetone azine¥} 2-phenylphenol (Lambert ez al.,

&

(Lambert et al.,

1989), indigo carmine (Grosjean and Hisham, 1992),
sodium nitrite (Koutrakis ez al., 1993)2} zro| 2 &3}
hgale B0 ol gahe] AT on, oA
971 £ 2EZAE AT e)FA7S AL
indigo carmine¥} 3-methyl-2-benzothiazolinone
acetone®} 7o FAAE o] 43 ATV AHHAUS
{(RAHAL, 2002). o]2]gt 71&2] passive sampling ¥+
9 ZAZES} G AE IR AT o)
B3 3}9] p-acetamidophenol (p-AAP)Z} 2239
AstEasel o8 44D 2T FHE 7 o)

e

29718783 A 204 A4z

Z3) (dimer) & o] 43 7= 2& PSs7} A=
o} (Ikeura and Mizoguchi 1996). 21} o] AMEHE
AAAbelQ] Fde ojfsled ZAT HAow AE
= Al Zkel] “}3}"1{‘ Foe) e f AEE
F33hed o Aol gt

atebA, & Aol e WA ¥ (badge-type) £
PSsZ /sl7] $istel Fw P dutb 7] FolA
g dgolelE d7] Ad 71E2AE o A=}
Ay £ Frstn, AA 97 F 2E23AE 9]
& passive sampler& 73}t gt

NHCOCH; NHCOCH; NHCOCH;

[ =2
> pH 8.5 ()
OH OH OH

2. ALy

2. 1 Passive sampler

PSse| 713 7182 Q) Q] RArEARS g ot
717} AE3= 2 QoA S AF9
A7 e Az AQez sk 249 #A7L
Ak, o) 3k Aok o] AL g A 2
Fick’s2] ¥ (Fick’s first law)el] 2}3l] A]alj e}

ok

dC

¢= —D><E 2)

A7, o= 71419 #5(flux), D& 7] FelA
9] gAHA| 4= (diffusion coefficient), dC/dl+= =5 74|
(concentration gradient) ©]&}.

AR A o2 PSsE o83 A 5T A it
(diffusion)®} =&} (permeation)2] 2] E ol-&3l=
Roz d7)eh A3 PSse| AASTH A& Wil
EAhske 29BAL) weTlol B LPEL
o] 3719 45 Bgo] P BALl o)
olgstel FRHEc AARET 2B G 4B
9] olsh A7, 2 GEAL) Bshara S o
& Ajdoh & AsAHEe U] F L9849
A4, g8 Ze] F ADHA (cross sectional
area), = (semi-permeable membrane) 53} 7re] 2.9

o) B % Fhol JE FE B 74



Hq4E

o <) AR,

28 1ol vehd A el @7 AT WA
3] 9% PSs¥ HDPE (high density polyethylene) =
W= 77 (upper cap, 54.7 X 54,7 x 18.0 mm), "
71 (bottom cap, W7: 36.0 mm), FAtx-H L F7
(diffusion barrier, W7: 33.4 mm)3} PE (polyethyle-
ne)& WH= 2] (support ringZ} spacer, Y73 28.0 mm),
O-ring, 244 =Bzl =} (semi-permeable mem-
brane)® 4= %] (absorbent filter, 2] 73: 26.0 mm, +
7A:0.22mm)=z FAEe] gled vl sPEa(ef 29¢)
927 41e ARz olFold gk

2.2 MHA|AE
= Q7o PSsg olgsted AlaAH T 9 27

A

e

°
S o

43} d)7] & 2.& Passive Sampler?] 7| 485

=A% ARHA §AA717) Dsked 19 29} 2ol
AuA e TSNS B £ (ixing
chamber)$} 231 (exposure chamber) & FA]H o]
sler ofmdz AAslgch EFAWE zero-air,
$F 2% 39 ERE Fuehe Tow Aol
2xz2HE 9138 heating AX| ¢} LT £FE 938
minxing fan¥} baffle® AA3le] A 33 H
w3tglon, EdHE Tpal xRk &Hew
sl s wAlslaal 83 £¥0G30E 7
w3 A w30 (0L1= Ap2sA e
WellM 7127t #58 BE2E 2% o 29| 7k
£13s} o)A, baffled A SR, 71 W2
e A skagre] BA¥E FHAs T2 $st
o Y22 Azsiant

T
[

O-rting Upper cap Diffusion barrier
I ‘J
Diffusion membrane
Support ring

Spacer

Diffusion membrane

l_] Support ring
]

Bottom cap

Absorbent filter

Fig. 1. Schematic diagrams of badge-type ozone passive samper.
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Fig. 3. Typical fluorescence spectrum of p-acetoami-
dophenol dimer.
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Table 1. Precision of the duplicated passive samplers
using dry and wet filters in the ambient air.
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Table 2. Accuracy of the passive samplers using dry and
wet filters in the atmosphere.
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Dry filter 66 0.992 0.986,0.995 0.48+0.63 6.8218.44
Wet filter 63 0962 0.939,0.977 1.77+£2.37 9.28+8.98

“Intra-class correlation coefficient.

"95% confidence interval of ICC

“Mean absolute value of concentration difference x standard deviation.
YMean absolute value of relative error+ standard deviation.
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