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Z7F AR e 52 FAE FHsto g &A T £F

He ggxz olwstA " £8x2 5% General EasternAt9
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7] HAZ(Sege™ Pump model M365, Orion)olld €A (aog
mixing chamber A%l A+ ¢Fulw 79 3H(flash evaporator,
Aldrich #Z11737-4) 912 39tk {7184 F%7F dAsA &A=
7] AAM = JhERe] 257 dASHA FAEHk st 25 xA
7] siA A ZEA 7| (slide darks, Dealim Electric Ltd, Korea)& A}
23ttt 7t HollA Z1gd frlEAE FVIYFVIERE FEE Al
8 F7] &7 mixing chamber (30cm X 40cm X 40cm)olA &1
F 9w, o] £F¥E F7]E test chamber (60cm X 60cm X
70cm)Z o] &8t /7|84 F=7t dAsA FAHEE dAFHAYG
A& A F & test chamberd Al o] FoixH, 77 2% AgfFH T&
S Yol Hal WH(WSES, AZVIZ2C3R8TST -1, Taiwan)g gof A
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chamber®l 7 & FE2AL A5 EFA(Kanomax  24-6111,
Kanomax, Japan)Z % 7}3}i o).

Test chamberdl X #7184 Fki= AAZG EUHE A8
Photoacoustic Multigas Monitor(Model 1312, Annova, Denmark)el]l
" UA0987 HE|(FA 9 34 gm, LOD @ 0.04 ppm)E o] &3A 4
AlZto g g]letgict Ao 283 f718A FXx Multigas Monitor
A AAFe R FEE AHE B F APE 379 tgHe] &

&

T a8 f78A £

fre — ek — -

Syringe pump j
Purtified Test Chamber
compressed air

. 3, 1 Mixing {3’-”*—1._:";_:‘:‘._ | Exit
—z»ém o N =

2

3 i,

Humidity
controller

Figure 1. Schematic of the experimental apparatus and system.
(D Compressed air filter and regulator panel @ Air flow regulator @
Air flow meter @ Humidity generator (& Humidity sensor ® Flash
evaporator (7 Device to circulate air and control of air velocity

Test passive sampler and charcoal tubes ®@Multigas monitor {©

Computer



A71AL A 8g Hrts sted ZiRAde] 2o 48 w9 Fas3sty, 7|
FAl 2 F=o Av]d we AMEAHEH sEWold BwE Aolrt
doget AgET meby 2 AFoAE dA AEET e a4
Al & 2 7 7](Organic Vapor Monitor #3500 badge, 3M, USA)o| &=
AR R G e 7IFAY HHE AAS 3 11 gm, 20 pm, 60 m, 100
pm, 140 pm 131 180 mel &3 A7|IE e YU E FE (100 Nylon
net filters, Millipore, USA)E 7|FAlel Bog ZAste] Hrjsiglo
o, ZlwAol o) HF Hrtr|ES WolAlr st NIOSHO A 7IA A&
AH 7] 22Hpump error)Z A AlsHE 5 %oldte) 7IF A =HE gt
oz grhahaa'. @4 A1#F U 3MAF OVM #3500 badge 7)%F =9l

mre] 3o 2vle] @ ARE ARE AE F U



FERe ol8W WITURFLFY 4 P PHe
NIOSH Method 15009 ¥el] Fate] NzE AHHsn Bosdo’,
Ag AHE MM R AH 7NHGilAir sampler, Gilian Instrument Corp.,
US.A)ol A 83(226-01GWS, SKC Corp. US.A)S dZate] 0.14

~ 020 lpm¥ fFr#FoR AHsGHeH, AR A3 A - Fol ¥FAFF
FAZ & BEAMAG A8 4L GHgHR: A5 ASSE

2as & o]#d3setA(Crown guaranteed reagents, Yakuri Pure
Chemicals Co., LTD, Japan) 1m¢Z g235tt €33 Alge B39
23 HE7Y BEE stx2a=ZvlEH(Gas  chromatography -
Flame Ionization Detector(GC/FID), Model Agilent 6890N, Agilent
Technologies, USA)Z #Ad gt EF&H4E& WA 042 - 870
pg/sample, EFA 042 - 1730 pg/sample 183l L E -3 o)
0.43 - 1760 ug/sample B E 10 — 1470 A sle] AFHAS A
¢ F AEE BAsen BAxDE Table 15 2tk 849d W
Moz FAH g FAA ANERAFHVIE HoFE] AT 71ER

AHE-sk ot

jo
f

42 F2hy Al5AH7] B

FAA AgAAZE o] &F ZHE 3M OVM #3500 badgee]
71FA e AFdY JRA oz ndd ¥, A
22 ARG NBE AAG T 7IRA] B AAsz gL ¥
Aoz o] 719 ¥, o|gsds 2mE eREYCh 2HD Nae
o gAsgg” .
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fol FaEolslth ol Walel HAe] BE oz SuT F gt
2glo] Bth B AFNME o]gdd 231% AAGY] SEAH WAl @

el HE& FHAY AEFS olgdou Benzene(HPLC reagent,
Sigma Chemical Co., USA), Toluene(HPLC reagent, Sigma Chemical
Co., USA) Z¥]a o Xylene(HPLC reagent, Sigma Chemical Co.,
USA)E EFA5E AT

Table 1. Analytical Conditions of Benzene, Toluene and o-Xylene

Variable Conditions

GC Agilent 6890N, US.A
Detector Flame Ionization Detector
Injector Capillary Split Mode
Column DB-VRX(60m < 0.25mm X 1.4um)
Carrier Gas N>

Flow Rate 1.2 m¢/min and 2.0 m¢/min
Split Ratio 25 11

Injector Volume 1wl

Detector Temp. 220 C

Injector Temp. 250 ¢

Oven Temp. 100 C

_10_.



5. A BAFH &

NEAA L X

o

|

1o
vzel

ol

—_
file)

1

Ta

.HHO

1

T 47k 9

Fgstd g AEY AMNEAFHE

o

)|

o
T
p

\A

e
o

<K

A 2 3] A}

5
.

of AHEHI Ut}

s

I\

=

SRR

=

Ui ol E Kl

ANaAFHE 2 AR 5

A
.

=]

7}

2 Qe

Al
A

‘mo

o

~
g

&8k vl Hrhsisih

ol
T
gl
b

g
]

5

&3} ol F

bl o}

5]

ohehsl AL ol &

) &

Al g
3t

i I

X 1000

W, X PFR

Sampling Rate (cc/ min) =

contaminant weight in passive sampler, g or mg

Wo
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Std Dev

,,,,,,,,,,,,,,,,,,,,,,,, A
Mean * 100 oz

S, (%)=

S, = the relative standard deviation(RSD), with is defined as

the mean divided by the standard deviation

Mean = arithmetic mean or average, defined as the sum of the

observations divided by the number of observations{(n).

i

Std Dev = The positive square root of the variance, which in tumn

1s defined as the sum of squares of the deviations of the
observations from the mean( X) divided by one less

than the number of observations( n-1 ), the degrees of

freedom.

(X, -X)°
Standard Deviation = =

n-1
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HE VIFe® st AlsAHES TG AFHA 7IFAY v -

2l A7lo WE AFMHEE Table 29 Figure 2, 3, 49} #t}.
Z1F7E 2R e 2dodMY AFAAE B Y AsA

HEL 259%£30 ~ 27923 cc/min® HAYZ 7] F Ao} =

Zlell FAQlel A AMsAHHAEE AT e, &5

-3 ANEAFHEE 215430 ~ 244132 co/minH 19.1£3.3

~ 21.01£32 cc/mino. & A B g BT

ARI7IFo 3 A3 test chamberd #7] & wWA F=F

it

OH

2o =

A o=

o

0
o
ol

0.70 ppm, EF <N 19.04 ppm 282 LE24-3244 1657 ppmS TE
T, &% @ oj&std HT 0.3m/sec(0.17 - 051 m/sec)d] 71 HE o
AAA Hrrsta e, AafHeEe 4R IS 7leoz 7).
Table 2% Figure 29 AFZAolr HXo] iAo AgAzx&2 11
um, 20 pm 23 60 wmolA 348*1.8 cc/min, 35.8+21 cc/min %
381%+3.2 cc/mine2 AR AAF ANEAHEL BAFJoL 100
pm, 140 pm 28] 180 moll M= 47.4+7.4 cc/min, 59.9+7.7 cc/min &
719%12.1 cc/mine 2 A FmAHE] ST, ol g A= WA
Wuto] olUegl EFAF L2 4L-FHAAMNE FU5A 100 me 717
Aol Bg 7iFo g AEMFHEo] F713g tH(Figure 3, Figure 4).
ol ¥ AME E W, EA AlgAFH7] FolM HMAH ANFe
SAst 1A st dAEEY] e dFE Fo] AEAHHES WA

719, Z15A0] = F=9 Z7lel mak o f7]Fel o AR H &0l
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Table 2. Sampling rates by the pore size of the passive sampler

windscreen for benzene, toluene and o-xylene(cc/min)

Filter,  Air Velocity, No. of Analyte
Pore Size(gm) m/sec  Samples Benzene Toluene o-Xylene
< 0.01 4 259+3.0° 221x1.8 21.0x1.1
! 0.3 15 348%18 299*16 26.8£15
< 0.01 4 269126 226128 205%15
» 0.3 15 358*2.1 30.7x1.8 278%1.7
< 0.01 4 26406 229131 19716
%0 0.3 15 381%£3.2 32826 209x23
< 0.01 4 276+1.3 215230 19724
10 0.3 15 474+74 40.9+6.8 379166
< 0.01 4 265123 22.8+3.0 19.1£3.3
10 0.3 15 599+77 52675 494*65
< 0.01 4 279%£23 24432 21.0L£32
150 0.3 15 7192121 636%X11.0 592x105
< 001 4 248+14 221422  189%*15
M 0.3 15 33.2*£18 28416 26214
" Mean = SD

..15_



80

A Air Velocity : 0.3 m/s ®
70 - A AirVelocity : <0.01 m/s
@& Air Velocity : 0.3 m/s
£ 5- O  Air Velocity : < 0.01 m/s ®
£
)
(&
© 50 -
m L J
I
o 40- °
o o ®
c
'.3_ 30 - o o
o © ¢} o}
E
N 20 -
10 -
0~ T T T T T T T T T 1

0 20 40 60 80 100 120 140 160 180 200

Windscreen pore size{um)

Figure 2. Sampling rates of the benzene by the pore size of the

windscreen.
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A AirVelocity : 0.3 m/s ®
60 - A Arr Velocity : < 0.01 m/s
- ® Air Velocity : 0.3 m/s
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Figure 3. Sampling rates of the toluene by the pore

windscreen.
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A ArrVelocity . 0.3 m/s

60] A ArrVelocity <0.01m/s °
- ® Air Velocity : 0.3 m/s
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Figure 4. Sampling rates of the o-xylene by the pore size of the

windscreen.
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2. 71FAn &= A7l WE AlRAHE W Wl

AMEE AT W AF7F Aol ArAFVI ddd e 7
FAHATNS FHAM Jhesty, 7R EAsE £21AA T1F AT F
= A7 AMEAHAE) B JIFE F= 3E& Table 29 Figure
2, 3, 49X st wetA JRAele FREE SHdEHY T
g Alst] faiAde 4 BHA AARE ¢ e AEAHES Fotd

2 gsfof @,

2.1 71 Ao et A gxH &
wAle] A2 &L AqAQFH Fe] F
6022 ARE ARAMHAEES ol&aA Foton, EFAT 224
AW 0FF 608 AASGE AAE EAGH Wi vudte] #

3 A Table 33 # 233 29

+

Table 3. Sampling rates by the pore size of the windscreen for
benzene, toluene, o-xylene while > 03 m/s air
velocity{(cc/min)

No of Windscreen pore size

Substance
Samples  11ym  20pm 60mm 100mm  140im  180mm 3M

Benzene 15 348 358 381 474 599 719 332
Toluene 30 312 320 352 385 444 537 303

o-Xylene 30 290 296 329 361 42.1 509 288

WA el FF 11 gmell A A2 AHFH &0 348 co/minel Aoyt 180 moll A
© 719 co/min& 2 Z]FAo] 2 TS A7|7F FFE BE 49 A

258 AHste AL ¢ 5 dd EFAY NEAHEL 31.2cc/minH



53.7 cc/minel o e24-3AdlS 290 ce/mindt 509 cc/ming #l
Ay =A% A9E BodFm duh A AlgFel 3MA AlEe AL
Aol AlgAHES 33.2 ce/min, EF4 30.3 ce/min L]l

A
AA NS 288 co/minl 2 A FA A A AF wlAo] 355 cc/min, &

N

ol 314 ce/min 18]1 224 -Z A o] 273 co/mind Y] 238H

m

22 7\ FAo AR el ol
Figure 5% A7t4 718A0lmhe o] 2aA AEAH &

FAe W AFA e Wol A5 el gl 2EAF ]

FAoln F3e) A7)/t 242 ARAHES A ArHACY, AR

Mg Aol A% A A)FA Y FHe AT Z vl = A

2 vehdth #3 2707 2 AFA S AnAAge] 1 wolAF
=

b elfE JIRY GHoR Aste Bwe o) Wiy Bdol
Mol oy Z1FAC] % ko Fusel FAAA EAHDE AR

=R
2ge ol wrd J1FA0 U teg So& Tdol AA B

Aolgl ArdArt ATAY, 100 wm ©l3te) 7] FAe] ol A= ¥olA
F7F gol Algaz e AUEZ =2y 100 mm o) ZlFAlo] =2
oAM= AEANFHEY ALEZ ol ARZAFA}F dAHSA R A

.
g 5 A

_20_



R R R R AR AR
BRI O K AR
sl R e R R R

AN 0

B T
B S SN I S S Y

TR R R ke
Rt TN RN
A R I S e

< N

A

S
v’.&#ﬁ"?a..r.vv:r's.vr’vpiv RN

PRI SIS B e b 50 8
W e et o]
Soteletaretelelote et ] 50

15)

S Benzene(N
228 Toluene(N

30)
30)

B o-Xylene(N

20

18 -
16 -
14

ajey Buijdwes jo (%)'s

T T T T T T 1
2 0 8 6 4 2 0
1 1

11 20 80 160 140 180

m*

Windscreen, Pore Size(w/m)

Figure. 5. S/ (RSD) of sampling rate by the pore size of the

unknown).

*

windscreen(

-21 -



3 A7) e

# A o] 2}

7]

o
)

Table 4

4

o

‘mwo

=
—

o] a7l o

Mo

o

o] A

el ¢ 11 mm 715 A g 1.7 %ol A 180 pmoll A1 = 19.1

%, =5qL 1.2 %A 195 % 18

200 %= ©el A7 7}

BN

ase

7 e

|
i

AER EEE I

|
1T

Ao tof 4

| 529 HolAlar A4 wE A

=
&

=4
T

ol 100 um o}AFe] 7]

g ohel Al &4

= [
T

S~ Hd
T

17
AHY @ A FAciton AR

o

F7yell =

)

_22_



Table 4. Calculated
experimentally obtained,
concentration levels(ppm)

concentration

using the

and variation

sampling
of the calculated

rates

Filter, No of Analyte
Pore Size(ym) Samples  Bengene Toluene o-Xylene
11 gm 3 0.69+0.01° 18.23%0.21 16.53%=0.40
177 1.2 2.4
C0m 3 0697002 1824053 1651056
35 2.9 34
C60m 3 069%006  1771%125  1650-113
8.1 7.1 6.8
100 m 3 060%012  2016+375 16520322
175 18.6 195
"""""" 140 m 3 069t010 2249351 1653237
14.0 15.6 144
””” 180 m 3 069013 2250438 16524330
19.1 195 20.0
M. 3 069%002 17827032 16541020
2.7 1.8 1.7

* Mean * SD

** Sr(%) = the relative standard deviation(RSD)
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P E AEHoR Aostn ARAHES FAT7] 9l
AT 659 ZIFAY T AEANHAE L AEHFH s HolA
F7F ol AlgafiFHe AUEr}t T Ao dusE 11 m 20 m
260 um & 3M OVM #3500 badgest Al AHAMA 37 5 %
wo web HAs] AEAY] ANRAHAES Tate IFAY ¥

Azlel WE AREE ot AE v A= E FHUbeivh

31 AMlsAH e A8x H7HE AR AlsAFHE

NEAFHe g9 AYLg Eol7] flste 4% 9 7)F Ao
dydoez AgARd AHG IV F
Table 5% Figure 69 ZA¥3E Aot AaxAqHES 7IFAq 9 2
o] A7I7}F F5E &l & Ao HubHJT 11 m & 20 gm 7
FAll el e ol A7t ehAste] NIOSHAl M AAldte ZHQIA R
AF 7ol a9 5 %E 2HsHA ¥hort 60 m 7T A gl M=
MAME AH7] L2 5 %E st AEAG e 5ol o
HE Aoz HerEc

Table 6& Ay 7lFAo 2t 3MAMA A A Al gFe Al
B2AHENY zolE BAFET WA A 3.7 ~ 315 %,

off
k1
i
L
_r!i
0
8
o
N
2
e 2
Hode

I

O
!

7

A 38 ~ 210 % 233 LE24-AAMH] 114 ~ 308 %= 3M
o Al A AE RO =3 3M OVM #3500 badged] 7% #Al
o] 354 cc/min2 2 AAlP AZAHA L 355 co/minF vjxsA Y
gor EFAL AAE #FET 6 % AT DA a2z e2i-add
T8 % =2 AEAHES U

Table 5. Comparison of Sampling rates by the pore size of 11, 20,
60 m and 3M(cc/min)
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No of Windscreen pore size
Substance

Samples 11um 20um 60m 3M
Benzene 105 36.8+16"  382%21 46740  354+13
_ o 42 55 86 3.7
Toluene 190 325+11  330+12  380+t47" 312+08
R . SR NS ¢ S - B
o-Xylene 190 30.4+1.1 31.0412 3571487  295*09

35 38 134 3.1

" MeantSD, T Sr(%) = the relative standard deviation(RSD)
" N=20, ¥ N=45

Table 6. Comparison of the sampling rates with the 3M badges for the
benzene, toluene and o-Xylene

. SR, Type of SR (Mean), (SRSR)/SR,
Substance , ] ]
mé/min Filters, /m m/min x 100, %

Benzene 355 11 36.8 3.7¢

20 38.2 7.6

60 46.7 315

e Mo 34 -0.3

Toluene 314 11 32.6 3.8

20 33.0 5.1

60 38.0 21.0

....................................................... Mmoo 8k oo 06

o—Xylene 273 11 30.4 114

20 31.0 13.6

60 35.7 30.8

3M 295 8.1

"SR, : Sampling Rate given by the manufacturer

. Sampling Rate calculated in this study based on the
reference value(measured by charcoal tube method in the
test chamber)

@
Square root mean
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E 7HA A A A 8E AF st s FAe T Avld ©E AR
A BEEE Hrlstth B85 Hrtel AMEE 7lFA ol
NIOSHA A A A)ske A& AF 719 a9l 5 % olshke] A&

A& WolATE 7 11 me} 20 mE o2 3M OVM 43500
badgest AR WHE FAd FAS] A7dd 229 AE=E

3 7hat ek,

321 WA Agw 7}

Table 72 wlAle] AE8x Hrts 9 AsH 2ol
ot A8 FE+& vz ACGIH TLV 05 ppm3 ¢ $zust =%
T x&271Ee] A 1 ppmE 7IE0R glo] 7] F AAY vEE
053 ~ 1.35 ppm HellA Fristdch wAle] w27t 7Hg @& 053
ppm HYAHE 11 mel 71F Aoz 3M OVM #3500 badge$! o)
A7t Ao =4 depg oy, dE Ao Es Holrt bty
AdstA Ala7E AAFEASE & 7 Utk 11 m 7]FAe 2 058
~ 129 ppme.E A WA 002 ~ 006 ppm® o]zt HwH
20 ym T 056 ~ 128 ppmoZ T A 27He] AolE 001 ~ 006
ppmo] A th. 3M OVM #3500 badge: 055 ~ 131 ppmo® H =9
< 001 ~ 004 ppmolct 28y #ahE4 Ay a9 Py o
TUd FE e Rl Aole AATHP>0.05). 11 m, 20 me] HE
gt QAR FA 3M OVM #3500 badgePoll = A F23 zol &
HolA] & *tHp>0.05).

Table 7. Comparison of benzene concentrations and their RSDs of
recommended pore size filters with the results of charcoal
tubes(ppm)
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Level SI;]% p(l)gs Windscreen pore size
Charcoal 11pm 201m 3M
1 0 053£001°  058+007  056+002  055%0.04
23 1157 3.1 6.9
2 5 064001  066+002 065001 066002
2.1 2.7 19 3.8
3 6 075%002  071t002  071t002  073£002
2.4 3.3 34 2.3
46 0854001 0831003 0822002 083001
0.8 3.4 2.7 14
5 6 093001  091+001 0894003 0924001
0.5 1.5 3.0 1.0
6 6 135002 1204004 1284004 131004
1.8 2.9 29 3.4
" Mean t SD
" Sr(9%) = the relative standard deviation(RSD)
TN =4
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Table 82 EF4q9 A= H7IE QA A=A4H 23
olth. Al8¢ F=+¥ ACGIH =%7|F 50 ppm® 05 ®ejollH H7t
39t test chambertl ] EFd FEE 1383 ~ 33.72 ppme] 3o
2 5RdAM ANEE AMATEAN Ag AHFY HolZt oy 2%
o 254 AHFS SR WY vy Sddd Uy
Alg A H S 1388 ~ 33.72 ppmol A, 11 uwm 7] 7o) 22 13.99 ~
3335 ppm, 20 pm & 1409 ~ 3281 ppm Zg i 3M OVM #3500
badget 13.89 ~ 335 ppmoZ Aty Wy wjmdRS uf 2o
£ HolA gyt EF 3MAY A FH AFUY I FAol g v s
& ztolzt Ao

Table 8. Comparison of toluene concentrations and their RSDs of
recommended pore size filters with the results of charcoal

tubes(ppm)
No. of Windscreen pore size
Level .
Samples Charcoal 11gm 20um 3M
1 5 13.88+0.25° 1399+0.34° 14.09+0.38 13.89+0.19
....................................................... 18 .24 27 o l4
2 5 16.32+048 16.76%£0.13 16.70=0.41 16.34+0.21
U - X RS L ST 2 > S 13
3 5 1692+046 16.99=0.21 17142043 17.03%0.25
e 1Y AR 12 29 1.5
4 6 2007050 1972+053 1970+060 19.90+0.46
.................................................... 24 24 034 23 .
5 6 2264017 2210%£067 2209055 22.38+0.40
__________________________________________________ 074 .31 2> 18
6 6 25611016 2526059 24.99%0.65 2551“‘032
e OB 2326 12
7 6 3372060 3335X060 3281089 335x047
1.8 1.8 2.7 1.4
" Mean * SD
" Sr(%) = the relative standard deviation(RSD)
"N=4
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323 9 24~-gAde] Ay A7}

FH AFolth AR TEE EFAY vxd vF FEoE e H
7}ttt test chambertl®l L2 4-=

ppmO & EFde] Aot HZol =2 FRdAM ARE ANHAToEA
Alg AAFH e o)zt o) At e 2A-adde] AHFS FAE
B E AFod 7l FA S s B S A ko] Aolg H
ol #] qrgtew, 3M AFEH AT TIFAA LN E Ao]g Kol

2] okerdt

Table 9. Comparison of o-xylene concentrations and their RSDs of
recommended pore size filters with the results of charcoal

tubes(ppm)
Level No. of Windscreen pore size
Samples Charcoal 11um 20um 3M
1 5 11970227 11984027 11917032 11.88+0.18
S = S 2 20 16
2 5 14652045 1460£011 1457037 1415024
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 31~ o7v 25 17
3 5 15104058  1498+011 15174036 14.91+0.14
_______________________________________________ s o7 24 09
4 6 18211039  1853%45 18421052 1862%0.44
____________________________________ 2124 28 24
5 6 20411024 20207068 20224053 2036+0.18
AAAAAAAA 12 34 26 08
6 6 9353011 22661051 22501054 2291+0.34
_______________________ o5 23 26 15
""" 7 6 2779%052 2822+085 27884094 2863+0.32
19 3.0 2.7 1.1

the relative standard deviation(RSD)
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D SRR AsA @2 w, F4Y4 ABAH7 2ol 2
Askm 37 F dAEAY FEot dFsE AFAY B39 =2

Z19bE FAglel AHAA T wet AABHA AHFH A

2) AR71F B4 W, GPAFe) I FI9 A7)} 2

7)Ao go] A Al B F &l EUH

3) NIOSHe] gxexate] dAx 7]&Q 5 % vjgte] Alg2a13 &2
7= 71w Aol e 11 it 20 gmo] .

4) 11 mm 71FAojete] A gafz&2 wiAo] 368 cc/min, EF4

326 cc/min, 183 L E24-3a4 o] 304 cc/mine] Y th

5) 20 mm 7] FA 3] AlFEaH&L WAool 382 cc/min, EFM
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33.0 c¢/min, 28|32 LE4A-A A o] 31.0 ce/mine] Aol

6) 3M OVM #3500 badgesl AEA3H&S wldlo] 354 cc/min,

EFd 312 co/min, L&l 224 -z 295 co/minol ATk olE

SMARel Al A A& A 355 cc/min, 59 314 cc/min, 2183 L2

A-AA#o] 273 ce/mind FAFSHA H7EE Sl

7) 11 um®F 20 um 7] F-A o2kl H oA
< HEsted SAS A GAHHS o &3
(p>0.05).
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Abstract

Characteristics of the sampling rates depending
on the pore size of the windscreen for the
passive samplers

Yi, Gwang Yong
Division of Industrial Hygiene Engineering
Graduate School of Occupational Safety and Health

Hansung University

Director
Park, Doo Yoeng, Dr.P.H., CIH

Windscreen of the passive sampler plays critical role to obtain constant
sampling rates. To minimize the variation of the sampling rates, smaller
pore size of the windscreen would show better performance. However, it
is desirable to collect a large amount of the target analytes as much as
possible. It can be achievable to increase the sampling rate. In the
viewpoint of the sampling rate, thus, larger pore size of the windscreen is
preferable. Therefore, there is a tradeoff between the sampling rate and

variation.

Several filters having different pore sizes ( 11 gm, 20 ym, 60 gm, 100 um,
140 ym and 180 pm) were tested in this study to investigate the
relationship between the increase of the sampling rate and variation. Tested
filters were replaced with the windscreen of the 3M OVM #3500 badge.
Those tested passive samplers installed with various windscreens were
tested in the chamber against benzene, toluene, and o-xylene.

1. Same level of sampling rates were shown for all the filters with no
apparent air movement in the chamber during sampling period.

2. Both the random variation and magnitude of the sampling rates were
increased as the pore size of the windscreen increased. Passive samplers
installed the windscreen of the pore size of 11 and 20 ym showed less
than 5% sampling rate error that is the recommended maximum sampling
rates error by the NIOSH.



3. Sampling rates with the windscreen of the pore size of 11 ym were
36.8 cc/min for benzene, 32.6 cc/min for toluene, and 30.4 cc/min for

o-xylene respectively.

4. Sampling rates with the windscreen of the pore size of 20 um were
38.2 cc/min for benzene, 33.0 cc/min for toluene, and 31.0 cc/min for

o-xylene respectively.

5. Sampling rates for 3M OVM #3500 badge were 35.4 cc/min for
benzene, 31.2 cc/min for toluene, and 29.5 cc/min for o-xylene
respectively. These values were similar to the sampling rates provided by
3M(35.5 cc/min, for benzene, 31.4 cc/min for toluene, and 27.3 cc/min for

o-xylene).
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