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— Abstract—

Field Evaluation of Korean Passive Sampler for Organic Vapor

Nam Won Paik, Chung Sik Yoon

Industrial Health Program, School of Public Health, Seoul National University, Seoul, Korea

The Korean-made passive samplers were evaluated at the working environment for field testing.
Tested materials were n-hexane, toluene and trichloroethylene.

The performance of passive samplers depended on types and concentrations of organic vapors.
Sampling rates were not steady until certain concentrations. The optimum concentration for determi-
nation of airborne toluene by passive samplers was equal to or over 10 ppm which is 1/10 of the
Korean occupational exposure limit. Optimum concentration of n-hexane was equal to and over 1
ppm which is 1/50 of Korean occupational exposure limit. But for trichloroehtylene, coefficient of
variation was 53.5 %. Passive samplers may be used for determination of n-hexane. For other materi-
als, further study on the performance of Korean-made passive samplers is required.
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Al 183 (Palmes et al., 1986: Feigley ¢} Lee,
1987)°l °183 2AE Tz Ut} o yye -2
s Fgx 9 I} ofr) Q=] =] @
o AFo e YAF Fokol og Az A2 A
BEx FUEE Y AL FHn d7|= 3
o (Brown et al, 1984).

Pristas (1994)¢ j3ld v]=, 942, Hug *
VAN E Pz FUss} oy 7524 A
BAAZA dAN HEge Hesdn Ug,
Spielman & (1987)& 284718419 gasolines]
e WAFEEE 2930 95ty T2 A=A
H71 3% (3M, SKC 2 MSA #H=)e ARE-E A
I}, 23N e $59 Ays Aym 1T e B
H2E 292 A4

W FEGRNE T4 $54 AAHs s
N3] 93t Al o)=e] YEAe) TEA A
BEAAZIE FAn (999 5%, 1996), =4
TEY ABAHIE J2o Awsley AP AN
B7He s (A S 1996).

o A7) FRe oA Az 254 Al g
#7198 A5E 3N Ao Hrlsin oA=&
el =98 4 leAle] BHAe Hrlsier) A
=2

I. d7ehy
1. CHeE Al

#7188 AFshe F 157 39S oz 4
A, A FolE AIuASGHo 2 o o)}
= #7184 LA Sea (AN T, u
5 Era (BF, 7149 =), 293 @=
Azt 3te (EuZzddd ) S A1es
= ARAE dides slglon zizio HEHQ B
AoldA ARIgelAN F2 AlgeE vy =2
d, E2F2 2P (TCE) € o] A7 ga 24
2 Hrlsisich

2. I8 RIIBH 59 ZEuy

FEA A2AA7) Y5 e Woleh) Asel )
29 FBANEROE Wol AeHT It v

HE £84 AAHE ge TEAe T 59x
o ¥x ARE AP} 2z gL o
=3 g2,

1) ZMetzkd (NIOSH SEAIEY)

9 FEARIHEAATY (National Insti-
tute for Occupational Safety and  Health,
NIOSH) ©IM Fdshe ZAANEYL Hesen
el WY NIOSH FHAEY (Method No.
1500), TCEel W& FHAEY (Method No.
1022), EFdo] 3% THAEY (Method No,
15003 Method No. 4000)°] w=z AR =] e
4 (NIOSH, 1994) ©] Aj7}= 23E A4 F
4 - A Feodof stz 9] whyg A3 g8
4. FdE& NEAgss Abgstel B
(Anasorb CSC, SKC, USA)| 0. 05-0.20 lpm
BES] fFo2 7T F714A8 FHNT F o
B3F2E (Tedia, ACS grade)z @z (desorp-
tion) 3t 7l ZrieEaene AHE3l] B9
THNIOSH, 1994). %2 Algar]el A o
e o|FBA2g Aste] BN F, Bxole
2 HE717F ¥3}E slx=2vEaYgy (Gas
Chromatography, Model HP 5890 Hewlett
PackardAl, USA) & EAsac),

2 TEN Ay

TEY ABRAHZE Hedstn BAdEA 4
B8 mdel Aate (Mg, 19969 R AHE-
sted #718AE AANY F rlrasvieEagns
TASATE 8AIZE A7 = 7R ) L =
SH AYAIFe FEHEE PrlsEdg
T ARE 2229 5FYXM At Al
TS Y A 2A0N Ak o}

3 XES BAISH 24

T 2719 Hee Wors) ek wAwR
el ol Atzs}l &4 xQ7)0) o3 2 uw
31227 student t-test (Neter et al., 1990)2
o] &3t Brrstgdc},

0. 2ot & 2z

LU (NIOSH RN W) 3 454 A2
A718 sl FAldl 571848 AHseon

i



A2 HAZHe 160-22080lAth. FAAY #7148
A 524, =T g EgZz2dgd (TCE)
g} %4 Az2AqFH7] A8AFE& (sampling
rate, SR)2 Qs 95t gABAPez 53
3 A2E 71322 SRE T AFe tE H ]
~®3% 2381~ ¥ 3% A

s2dd W $524 A2A47719 SR} X

Table 1-1. Sampling rate of korean passive sampler for
toluene at low concentration level (< 5 ppm)

Concentration of Toluene Sampling Rate(SR)

ppm ml/minute
0.22 1372
0.30 81.34
0.39 29.78
0.47 9.96
0.52 536.14
0.68 3.48
0.76 202.39
0.91 132.81
1.22 199.70
1.25 6.58
1.26 120.33
1.40 11.41
1.61 86.43
1.98 86.43
2.82 54.50
2.85 53.02
2.95 32.16
2.96 14.04
3.03 45.09
3.03 57.64
3.22 48.36
3.29 34.95
3.34 31.38
3.88 49.26
4.08 19.53
4.14 28.86
4.28 42.77
4.36 25.63
4.67 48.08
4.77 14.88
Mean 70.69
Standard Deviation 101.54
Coefficient of Variation 1.44 (144 %)

(No. of Sample, n=30)
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Table 1-2. Sampling rate of korean passive sampler for
toluene at medium concentration level(5 -

10 ppm)

Concentration of Toluene Sampling Rate(SR)
ppm ml/minute
5.05 42.68
5.45 24.79
5.48 31.52
592 50.18
5.98 45.13
7.54 19.72
by i 41.78
8.05 34.19
8.39 42.47
8.49 32.50
8.67 30.89
8.70 30.51
8.79 25.08
9.58 30.15
9.77 19.82
9.89 37.82

Mean 33.70
Standard Deviation 9.02
Coefficient of Variation 0.27 (27 %)

(No. of Sample, n=16)
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Table 1-3. Sampling rate of korean passive sampler for Table 1-3. (continued)
toluene at high concentration level( > 10 ppm)

Concentration of Toluene Sampling Rate(SR) Concentration of Toluene Sampling Rate(SR)

ppm ml/minute ppm ml/minute

10.12 28.27 26.00 25.13

10.29 38.64 26.73 20.59

10.47 37.74 26.99 23.05

10.52 32.09 27.82 30.22

10.65 23.04 28.64 22.44

10.88 20.44 28.75 22.80

11.23 24.84 20.02 21.54

11.47 29.94 31.66 25.92

11.65 23.68 31.83 23.92

11.75 33.36 33.33 16.72

12.25 31.46 33.57 18.85

12.83 28.37 33.95 - 27.68

12.85 27.69 3443 22.80

14.10 23.11 34.62 23.89

14.44 25.36 34,73 g 23.18

14.96 22.64 35.54 21.16

15.59 25.79 36.18 22.49

15.84 26.39 40.22 19.54

15.86 23.91 43.17 21.26

16.04 43.58 48.37 18.87

16.49 26.25 53.77 24.66

16.85 29.04 63.65 19.68

17.00 43.54 65.20 23.53

17.82 22.58 67.22 21.34

17.84 30.64 72.35 20.68

B o Mean

]8:75 35.50 Standard Dev:at:ofl 6.09
Coefficient of Variation 10.235 (23.5 %)

1218 4881 (No. of Sample, n=69)

19.33 26.84 ’

20.18 30.42
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Fig. 1. Sampling rate of korean passive sampler for
toluene by concentration.
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Fig. 2. Sampling rate of korean passive sampler for n-
hexane by concentration.
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Table 2. Sampling rate of korean passive sampler for n-

hexane by concentration

Concentration of n-Hexane

Sampling Rate(SR)

ppm ml/minute
1513 20.87
1.28 22.03
1.30 24.14
1.37 20.64
1.47 2372
1.54 16.91
1.56 19.63
1.56 17.10
232 20.72
2.50 13.73
2.85 26.32
297 19.68
3.82 21.81
4.07 21.82
5.12 19.59
5.59 18.98
9.71 25.61
21.65 22.26
22.46 21.17
23.48 24.45
Mean 21.16
Standard Deviation 2.83
Coefficient of Variation 0.13

(No. of Sample, n=20)
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Table 3. Sampling rate of korean passive sampler for 100
trichloroethylene (TCE) by concentration 50
Concentration of TrichloroethyleneSampling Rate(SR) g0 4°
ppm ml/minute . i
6.04 2245 ey s
6.17 29.19 -
635 8.98 GE s -
6.72 12.88 %
7.65 2330 %
8.42 52.56
9.74 26.00 205
18.53 22.44 10
24.20 12.80 i
27.31 18.85 & - i
Mean 22.90
Standard Deviation 12.21

Coefficient of Variation
(No. of Sample, n=10)

0.533 (53.3 %)

Table 4. Comparison of toluene concentration by air

sampling method

Concentration, ppm

Fig. 3. Sampling rate of korean passive sampler for

trichloroethylene by concentration.

Table 4. (Continued)

Concentration of Toluene, ppm

Concentration of Toluene, ppm

Active Sampler

Korean Passive Sampler

Active Sampler

Korean Passive Sampler

(NIOSH Method) (NIOSH Method)
10.88 8.57 22.36 16.87
10.65 9.44 22.58 18.18
11.65 10.64 24.97 18.73
11.23 10.73 16.85 18.85
10.12 11.01 19.33 19.96
14.10 12:52 20.86 20.37
10.52 13.00 24.40 20.94
14.96 13.03 17.84 21.06
11.47 13.24 26.73 21.22
12.85 13.70 25.45 21.35
12.83 14.02 33.33 21.41
14.44 14.10 22.54 21.98
18.18 14.40 23.11 23.35
18.13 14.70 20.18 23.64
1225 14.85 26.99 23.96
10.47 15:21 22.13 24.05
10.29 15.30 29.02 24.06
17.82 15.46 33.57 24.42
15.59 15.48 28.64 24.72
15.84 16.11 24.73 24.99
15.86 16.62 23.21 25.00
16.49 16.71 26.00 25.14
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Table 4. (Continued)

Concentration of Toluene, ppm

ti ler :
Adtive Snp Korean Passive Sampler

(NTOSH Method)

28.75 25.28
18.75 25.64
25.80 26.57
16.04 26.94
24.31 27.58

17.00 2853
35.54 29.01
31.83 29.36
34.43 30.26
40.22 30.27
34.73 31.00
36.18 . 3135
31.66 31.64
34.62 31.89
17.00 32.20
27.82 32.36
48.37 35.16
43.17 35.39.
33.95 36.20
19.19 36.22
63.65 48.30
11.75 50.65
53.77 51.10
67.22 55.32
72.35 57.71

65.20.2
59.12
(r? =0.84)
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Fig. 4. Comparison of airborne toluene concentration
between NIOSH method and passive sampling
method(r* = 0.84).

Table 5. Comparison of n-hexane concentration by air
sampling method

T T

40 50 60
Concentration of Toluene by NIOSH Method, ppm

80

Concentration of n-Hexane, ppm

Active Sampler
(NIOSH Method)

Korean Passive Sampler

1.28 1.33
1.30 1.49
1:31 1.27
137 1.33
1.47 1.66
1.54 122
1.56 1.46
1.56 1.27
232 2.25
2.50 1.83
2.85 3.52
297 219
3.82 3.93
4.07 4.19
5.12 4.77
539 4.99
9.71 11.77
21.65 22.78
22.46 2248
23.48 27.09
(r*=0.99)
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Table 6. Comparison of trichloroehtylene by air sam- MNEAHE, A Folxel AeAHe 2 9= A

pling methiod ) A2AH&E Yehd Aol & g4 ux

: : o F& $84 AN=AAY AagHee o=

AFe FX £ do. a3y 3MA oL

Concentration of Trichloroethylene, ppm

(S;S;ES;?;];;) Korean Passive Sampler Gillian®& &4®o] B4 (wafer)olm =4 2
SKC®e] 42 (granular) Q] o] 2 u]ms

S s A S A8 Ee) WY 22 9 = 9o

by o 18 ARAN G BYe) 2], Ax, @

7.65 7.78 43l =, 54 ABAH e 7= (configu-

8.42 19.33 ration) § o8] A7} Bojstmz o)z z§=

9.74 11.07 o2 sl T +34 Az Az

1853 g A&l e =W dgetm AzAe
ey e ol Eol BAIE 23 SsHEs e A

: : 7} o "}
(r"=0.52)

Table 7. Korean exposure limit of tested materials

Korean Exposure Limit, ppm

Organic Vapor Time Weighted Average Short Term Exposure Limit
(TWA) (STEL)

n-Hexane 50

Toluene 100 150

Trichloroethylene 50 200

Table 8. Sampling rate of korean passive sampler and foreign samplers

Sampling Rate(SR), ml/minute

Organic Vapor Korean Product ~ Foreign Product —
1 SKC Product
Lab. Condition  Field Condition > Froduct  Gillian Product R
n-Hexane 21.95 ~ 27.78*% 21.16 320 28.3 14.3
Toluene 21.62 ~ 28.37* 29.54 314 34.7 14.5
Trichloroehtylene 22.69 ~ 28.68* 22.90 31.1 32.6 14.9

*: SR varies with airborne concentration(® 391"
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