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ThIS study is desxgned to comparc the performance of
estabhshed samplers (personal air sampler and MlmVOL v
~ portable air sampler) commonly used in the air enwronment or
- wodc environment with that of the sampier made by remodehng = concentmtnon of toluene between the Gilian pexsonal air sampler: :
s 0499+0_m2 2nd, 0598 +0 112, 3rd, 2284 20077 g/

 used in this study is the filler collection sethod for PMIOand
- total suspended patﬁcies (TSP), the quuid collection nethod‘:fdr- 4y

0081 mg{m“) ’Ihereareaisonot mgmﬁcantdlfferencesmthe

average concentration of PM10 among the Gilian personal air
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(a) Electronic bubble pump for
agquarium

Bl g ETANE AE
(diaphragm) Bze] elZ o] 43
A, Fx e AFWo] 92
el 92 wus) gela A%
87l deEd B H9HT A%
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2o1 $59 Wxs} dEd Ag

+71& ¥3stA dohFig 1).
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3) 71&9 A3 7] (Established pump)
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371 A 7129 AEANH7|EAE
A 2 E Mg ZHA wol A
€53 de MAAE AHY
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AL, FAZE mAHA Y EH
5SS YolH 7] 93 portable air
sampler (MiniVol, AIRmetrics A})(Fig. 2)
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Table 13} 2 zZAdA d7]e g
TAA DA, 2003)q] upet
TSP9} PMin FFE-AHE o] &3}
A3, BaNIEL FERA2WY,
Akl E 2 ggtealdeyo g BA
ach. &5 NIOSH(19%4)
of wet EAdetHg o83 LAEY
Ho g TYste stz g uiE )y
(Shimadzu, GC-17A) 2 E-413}9i ¢} -

1) TSP, PMio A%

(b) Remodeled
pump
Fig. 1. Remodeled pump.

Fig. 2. Portable air sampler
(MiniVol).

FEAEATP)H 3 FAHLEA
(PMi0)9] s+ A4 3Tm, 37 08
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membrane filter (47 mm, Gelman sciences
ADE o83kl EIAAIE el A

(c) Remodeled pump internal
image
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2% JuAY FF AN [n(l-
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Table 1. Analysis and measurement method

Measurement Agent of Analytical Flow Sampling No. samples
; i Established Remodeled
method sampled method (£ /min) time (hrs.) Sanples g;rnn pl% .

TSP Weighing 1 6 5 5
Filtration

PMo Weighing 17 6 5 5
Liquid SOz Pararosaniline 0.5~1 6 5 5
sampling Griess- 5

NO2 Sal 04 6 5
Solid Charcoal

4 4
sampling Toluene 1ube/GCFID 02 1

em, 97 6mm, WA 4me AOZ,
o IARE 2, EF9% FAA
oFe] BRAIZL S FR3] F7] 98ty
ok 02 ¢ /mine] A&To T AgE
Ao |

R e Eﬂﬁ% vA7b @
31%7101] &7 3 o] NCH) 1

(& Wol 347 F 7tAARvE
:LEHJ](ShunadzuGCUA)E iy x
TEAZA WAS AHgste] £A3)
i, eFELRE FEE BASAY
(ag g, 2002).

3. Xtz X2

Atgo] 42 SPSS 1208 o]&3}
o 7zd Alg ZH7YG 712 A
5 3719 7+ BE #4 A o
T o] AARE HES FARYEY
Wilcoxon signed rank test(3+4381} A&
7], 20092 B3Rk

m. Zaf 9 %

1. 7122 N E/iF| 712k 7H Z=5HA]
B MFPIe S8 H, 7 =E s

B H|u

7€ AaAsIe Mz As
AFH719 24 A Fof {F W3}
= Table 29} Table 33} 7t}

Table 2. Rate of flow change of established pump

Sampling No Flow ({ /min) Rate of
material ) Before (B) After (A) change (%)
PMio 30 1.680+0.343 1.670 +0.345 060
TSP 30 0.920+0.133 0.908 +0.151 130
NO2 30 1.007 +0.019 1.002 +£0.054 0.50
SOz 30 0.819+0.294 0.804 +0.300 1.83
Toluene 26 0207 £0.013 0.200 +0.006 338
* : Rate of charge (%) = A s-al X 100
Table 3. Rate of flow change of remodeled pump
Sampling No Flow ( /min) Rate of
material ' Before After change(%)
PMio 30 1.699 £0.368 1.653 £0.389 270
TSP 30 0903 +0.174 0902 +0.169 0.11
NO2 30 1.010+0.017 1.001 +0.017 0.89
SO2 30 0.838 £0.252 0.834 +0.264 048
Toluene 26 0.230 +0.050 0.220 +0.044 435

71EY ANEAFH7 FEHISE o HAR 5%UY LA =
(Table 2)& 050~338% =% nj=AFder F E3HH o)
2R ZAH(OSHA, 1998) F4] oA A ZANHZG A A A B = 7
ANG AL 5% AR £5% @ 2 b= JHAFFOR, AEHH 7

2 oJ o] At
M ANRARZIGNE 54 4,

T sE(Table 3)2

0.11~4.35%

75 539 Br1e% FY we
Hagsre s, 3 5
$EE 2R AANE 7] 3
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24 At
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Mz NEAH 7] B AlafF A
9 FFustEo] OSHA(1998)4)4
B3 +5% oJUE Yeh} Als
HH71=2 A9 Aeole A7 Qe

2. 7IZ M=rF 712k 748 A=
HMF|7Ie dSH|w
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¥ =7t OE Aol AR
33)9) M 7 SapEE 7)E A
25719 A2 AsAH7IE &4

Zh5j¥or #e o] 2 W%

oA xHste] BY 48R 3%
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TSP FXx Hx

oA XY HE o] &3t TSPE
2% A3 13z HAsEe 7]
2 ANEAH7I7F 0316 mgn, )%
A2 717} 0317 ngm'2 A &
AFatgo v, 23] 20,191 mg/m’ vs. 0201
ng'm®), 33)%H0.185 mg/m’ vs. 0.189 mg/
m) 5 JNZE3 AgxFH 7] oF
b Eskoyt BAISA QA o3k Ao
T $1%ithTable 4).

2)PMio F& H)iL

67t ¥R 38l =48 PMioo
FHFLE 71E A8 7171 0.180
ngm'E NEET AEAF7]9 0204
ngm’ BT} oFZk Wgron} frojgk 3t
ol il

UNZF 2RECE Hwsy] sl
T UEMiniVOL) & o]83te] 149 2t
Ao R 71E&9 NEAH7% Az
AEA] 719 PMio Hs =g 33
A EA A 71E AEAFH7Y
HHEEE 0052 ng/nro), 7Hzxd
A& 717} 0054 mg/m’, MiniVOL

#7]E 0058 ngmro. & A& b £
g ztol= veA] gFgkthTable
5).

2487 3 554 2ae A
A 220 £2E 4 9= 979
! 22

Jojghn st ot
(ACGIH, 1993). 334 #3 &% A
ACGH @ OSHA¢|X:= 10mm u}¢)
g APlFes AT bt f3S
L7¢ min2 stejo} g o}, of
AL ACGIH 384 B3 FHI&E
o] moj a9l o upg A o]thLippmann,
1989).

B o Fo A AL @ portable
MiniVOL& ©]§-3} PMuos} PMese] 5
# A& Baldauf (2001) 0] oj5}ed
A5 v Ao

Cherrie(2003), 5 S(004)°] A
Tl oJsbd AGA g9} AN EE
Zhle] 3ol B wetA o]
7h B AL EHE AR, &

27 7119) Agzratel mepE @

Table 4. Comparison of TSP concentrations with established pump and remodeled pump

(unit : mg'n)
First Second Third
Repeat Established  Remodeled Established ~ Remodeled Established ~ Remodeled
sampler sampler sampler sampler sampler sampler
1 0239 0.168 0.116 0.128 0078 0.069
2 0253 0301 0.138 0.188 0.171 0.169
3 0.274 0306 0.233 0.200 0.182 0.208
4 0343 0351 0235 0225 0216 0.208
5 0470 0461 0.235 0265 0279 0.292
Mean 0.316 0.317 0.191 0.201 0.185 0.189
+SD +0.095 +0.106 +0.090 +0.050 +0.073 +0.081
Significance NS NS NS

NS : Notsignificance between established sampler and remodeled sampler by Wikcoxon signed rank test
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Table 5. Comparisons of PMw concentrations with established
pump, remodeled pump and MiniVOL sampler

(unit : mg/m’)

6 hours 24 hours
Repeal “poiblished  Remodeled  Establised  Remodeled  Minivol
sampler sampler sampler sampler sampler

1 0.140 0.167 0045 0.049 0.055

2 0.153 0.169 0.051 0.050 0.053

3 0.152 0.170 0061 0.061 0.065

4 0.192 0.194 - - -

5 0.265 0320 - - -
Mean 0.180 0.204 0.052 0.054 0.058
+Sp 10062 +0.066 +0.008 +0.007 +0.006

Significance NS NS

N.S : Not significance between established sampler and remodeled sampler by
Wilcoxon signed rank test.

2P e, A9AE7F AAA
Fof Aol HI3te] WA e
sttt 22y 2 d7dM = 24 Al
A7) BF A9 s A&

Mgt en 71E9 Ag A3 7|9
Mz& A8A2 7] 2 MiniVOLZ =
A3 PMioe] H7 s A9 At
st Jjxg AEAH 1Y Aol 7]

= ARAAY A5t 8 Holh
Qe Aoz BrET

3)SO: 5% v

HAZHHE o]&ste] S5 SO
o BFsEe 1AM 7]E A8
AHH717F 379 ppb, Az AlEAH
71 345ppbE frefgt Aozt ¢ldl
t}. 23]z} (2.83 ppbvs.2.99 ppb), 33] 2}
(2.56 ppb vs. 255 ppb) 25 {93t A}
o= ¢l%itiTable 6),

01%01(1993)0 7] =& SO 7}
o] A&z 7 AfeA AEE
HILE ARRSRA] @ Qf*“’ﬂ °l §}
F IFZAE BEY ARG
O g 342 o} )
ANEANFH 7} Ase
oo

r]oL o

HNO2 5= Hl
HAEZHE o] &std &P
NG9 FHFsEe 133104 7]&
NEH717F 0325 pg/nr, W2 A
B4 27]= 0300 /o2 Yehygo
™, 23] 3} (0.341 yg/nr* vs. 0332 yglm),

Table 6. Comparison of SO2 concentrations with established pump and remodeled pump

(unt : ppb)
First Second Third
Established ~ Remodeled Established ~ Remodeled Established ~ Remodeled
sampler sampler sampler sampler sampler sampler
1 352 330 255 289 247 248
2 3.67 332 282 294 253 250
3 376 347 287 3.00 253 254
4 397 352 296 3.05 257 258
5 404 366 297 3.09 2.69 267
Mean 3.79 345 2.83 299 2.56 255
+SD 1021 +0.15 +0.17 +0.08 +008 +0.08
Significance NS NS NS

N.S : Not significance between established sampler and remodeled sampler by Wilcoxon signed rank test
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Table 7. Comparison of NO: concentrations with established pump and remodeled pump

(unit ; pgg/m’)
First Second Third
Repeat Established  Remodeled Established  Remodeled Established  Remodeled
sampler sampler sampler sampler sampler sampler
1 0.290 0.239 0.145 0.151 2.866 2833
2 0.301 0.289 0283 0.261 2959 2.960
3 0.306 0.293 0375 0317 2.962 2.968
4 0357 0.298 0400 0.393 2.983 3.023
5 0373 0.383 0503 0.536 3.084 3.057
Mean 0.325 0.300 0.341 0.332 2971 2.968
+SD +0.068 +0.062 +0.206 +0.144 +0.078 +0.085
Significance NS N.S NS
N.S : Not significance between established sampler and remodeled sampler by Wilcoxon signed rank test
3::11} (971 ug/m’ vs. 2968 ug/m’) & 33z} 108)RE =4 Jebd A Jepd Ao Az
T Yo sEe 93 Aozt g AL A A4 L23A9geE ©E 5)Toluene ¥ Y]l
E}(Table 7. KO g, atgko] e Fojor & AAZFPHoR I A
Table 8. Comparison of toluene concentrations with established pump and remodeled pump
(unit : g/ m’)
First Second Third
Repeat Established Remodeled Established Remodeled Established Remodeled
sampler sampler sampler sampler sampler sampler
1 0.356 0.241 0.510 0.510 2.176 2284
2 0431 0439 0.535 0.544 2.293 2295
3 0492 0527 0.589 0.609 2.309 2.309
4 0.517 0.547 0.759 0.633 2359 2.524
5 - 0.563 - 0.721 - -
Mean 0.449 0.463 0.598 0.603 2284 2.353
+SD +0.072 +0.133 +0.112 +0.082 +0.077 +0.115
Significance NS NS NS

N.S : Not significance between established sarmpler and remodeled sampler by Wilcoxon signed rank test
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toluene &) FF FEE 7|E ABA

719 MzF ANEAH 7] 242 13
atol| A 0449 yg/m* vs. 0463 yg/n?, 2
3]z A 0598 pg/m vs. 0.603 ug/ne?, 3
S| A] 2284 pgfmi vs. 2353 gl o
2 EF {98 o7t HAUTHE 8).

33)3je] EAA = BRI AF

F 2ol A o]F AEE
XA R A w27t =4 YERd
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F7 F 71845 28 B
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&, 2% 5o g WEE
o] ARge Folgte]of i etE
5, 1994 addat §34, 1999).

A AEAH S F2Z7L 28 gle
WHo g FEA AR (ke &
- Ab A|§x4Z] 7], passive sampler) 7} 7}
Eo] N2 F7NF 77184 33
71718 F5 ¥ glo} ol Y ¥
2 A &5-E(Harper 9} Pumell, 1987;
ohts 5, 199 widd 5, 19%4
1996b; z<=apel Wivhgl, 1997, Wiyt
A3} 4, 1998, FA< 5, 2002
o] 5, 2004)0] wo| BRI 3l
th ool WA avkel AEAH A
7} glole F718A 5% Y &
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Jol& 5T 71T VE A
BE AEAFH 7Y e 7
7] e YR ASE X
7] 98 ARgshe S AlEe
Alg XTI Y ERAA 9
Z A vustdth oA ¥
02 FHHFEATSP)Z AW
A(PMio), AAEHHoZ o]itslg
(SO2)3} o] Ak3}A ANO2)E, 1A|EH
Hog ERAE, T2 ¢gE Flo
2 d9AAE 47 3714 BHE(HE
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FEE BS Ao FUH AHAzA
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35 X3 TR 7] AolE
B3 A og 2

L A8 &4 A, 39 ¥4 #
W3le 71EY AEA 717 050~
338% ¥4l om, Wols vz
A71& Nz AsAF7)e 011~
435%2] Y92 BF 5%o||2 Ao
7F A

2. TSP Hi s=& 7189 A8
AH 719 NzF AsAFH7] 42 1
32} (0.316+0.095 mg/nr* vs. 0317+
0106 mgfn®), 23]} 0.1914+0.090 g/t
vs. 0.201 +0.050 mg/m), 33]3} (0.185+
0073 mg/n?* vs. 0.189 +0.081 mafmr) 25
A3

3.PM0e] 6A7F ZXA S B 5
& 718 AlaAFH7Ie Az A
2437 27 0.180+0.062 mg/nt,
0204 +0.066 mg/m’'2 7WZ3F A A
H71A At 2 FEE YR
o FATH Y o3 Aol YN
o, A7 LAY HF FEE
Hlast7] 98] AGA 8 AFH7]<
MiniVOL portable air sampler, 7]& 9]

Oft rx_‘
o
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]

ool =L om) v BN

¥ oM 2

AeAH 7] 9 Az Aga 7
PMo 7 52 vad A5 27}
0,058 +0.006 mg/nr, 0.052+0.008 mg/n,
0.054+0.007 mgm’ © 2 FFAFSF 23 gk
& Yehdidth

4 AAEZ[HE o83t 7|E A
g A7 MxF A5 HFH 2
XY S029] HF FE+ 133
(379 +0.21 ppb vs. 3.45+0.15 ppb), 23]
2} (2.83+0.17 ppb vs. 2.99+0.08 ppb), 3
3]z} (2.56 +0.08 ppb vs. 2.55 +0.08 ppb)
EE 93 Aol7h VeRtA ghgto
, NOz2o] He s 1383 (0325
+0.068 yg/m? vs. 0300 +0.062 yg/m), 2
3]z (0.341+0.206 yg/m vs. 0.332+
0.144 yg/nrd), 33]=}F (2971 +0.078 yg/m?
vs. 2.968 +0.085 ug/m“) 25 A9 A
A SAEU.

5. ERQe] HF FEE VIE A
A2 Az NgAH7) 22
13] 2}l A 0.499+0.072 yg/np® vs.
0.463+0.133 yg/n?, 23]} 0.598 +
0.112 yg/m* vs. 0.603 +0.082 yg/mr, 3
3z} 2.284 +0.077 yg/ m? vs. 2.353+

0115 yg/mo 2 AY FAIE AR

< YERYA
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