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

1.1 ~ & 1-39jA4 E& us} g Efdo] 5
ppmUTte] A FolME SR ¢ weld
B 70.69 mi/Eoln, E§ SRgto] B
o WHolA47t 144 %At EFRA FE 5-10
ppmol e SR3tel HE 33.70 /o2 ¥
H B %€ B3 WolASe 27 9. 13
4 &84 % 10 ppm °lAdAME SRte
25.94 ml/222 Weiztn WolA4eE 23.5 %R
on o ol3tE WEskAle ¥k o Asa A
g FEE Aol 29 1otk EFdo) A 4%
2 N8 SR#HEM G A 25 .94

Concentration of Toluene Sampling Rate(SR)
ppm mifminute n/E& ALY 4 Y& 10 ppm oA FENA
0 372 o] d& A&3H ALY EFA Hx9 NIOSH
0.30 81.34 WHE gt 3HE & vlmId o ®
0.39 29.78 4 3 a9 49 2ok F kR We] ol @ 233
0.47 9.96 ke Aol H7) il A ¥4F H 95 %
052 536.14 AGENN fel@ Aol7t e FRASE
0.68 348 0.842 Vet
0.76 202.39
0.91 132.81
1.22 199,70 Table 1-2. Sampling rate of korean passive sampler for
1.25 6.58 toluene at medium concentration level(S -
1.26 120.33 10 ppm)
1.40 11.41 ; -
Concentration of Toluene Sampling Rate(SR)
1.61 86.43 .
1 98 86.43 ppm ml/minute
2.82 54.50 5.05 42.68
2.85 53.02 5.45 24.79
2.95 32.16 5.48 31.52
2.96 14.04 5.72 50.18
3.03 45.09 5.98 45.13
3.03 57.64 7.54 19.72
322 48.36 7.75 41.78
3.29 34.95 8.05 34.19
334 31.38 8.39 4247
3.88 49.26 8.49 32.50
4.08 19.53 8.67 30.89
4.14 28.86 8.70 30.51
4.28 42.77 8.79 25.08
4.36 25.63 9.58 30.15
4.67 48.08 9.77 19.82
477 14.88 9.89 37.82
Mean 70.69 Mean 33.70
Standard Deviation 101.54 Standard Deviation 9.02
Coefficient of Variation 1.44 (144 %) Coefficient of Variation 0.27 (27 %)

(No. of Sample, n=30)

(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( 2 10 ppm)

Concentration of Toluene Sampling Rate(SR) Concentration of Toluene Sampling Rate(SR)
ppm mV/minute ppm mi/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 29.02 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 34.43 22.80
14.10 23.11 34.62 23.89
14.44 25.36 34.73 . 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
: g : g Zlﬁ Mean 25.94
| 8'75 %‘5'5 0 Standard Deviation 6.09
) e Coefficient of Variation 10.235 (23.5 %)
19.19 48.93 (No. of Sample, n=69)
19.33 26.84
20.18 30.42
20.86 25.34
22.13 28.17 o] P FFH A2AH7S] SRS
22.36 19.60 1 ppm "%t A FxoMe wi-§ AP A
2254 2329 Y 4 gNene £ AFAAE 1 ppm °l4el
- o FEolMw SREE Avssen ¥F SRue
2321 2793 21.16 m/¥ ©I1%c (X 2 9 29 2 F3),
24.31 2945 SR#IE HEd =THY =& AL
24.40 22.26 NIOSH* el 1% 3@ s} vinstd & 59
24.73 26.20 Zeh 5 bR el slsted 23 FNE 95
e e % AAFEAN KA Aot Ao F8A
25:80 26:69 Fe 0.992 A Jveldd.
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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.

e g2 2o g ¥ £% A=AH71 SR
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Table 2. Sampling rate of korean passive sampler for n-
hexane by concentration

Concentration of n-Hexanhe Sampling Rate(SR)

ppm ml/minute
1.13 20.87
1.28 22.03
1.30 24.14
1.37 20.64
1.47 23.72
1.54 16.91
1.56 19.63
1.56 17.10
2.32 20.72
2.50 15.73
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)

o] EE22Ed F=F A4l NIOSHE N
of% A3 vlasbd E 6% 2ok F A gl
ojt] 2% golle 95 % AHFTAN K8
Apol7t gi ot AdATE T B 0.5280h

Y, g8, ER|EE2odd] B +2
vete #H87EL dg E 73 (%R,
1998). #HE&71&3 vlmdld H¥ EFHRAL 10
ppm °lRelME Aoz HErFEY 1/10
ol F&EdMe AH8¥ 4 U3 442 1 ppm °|
oA bFsF sz 1/50 ool FxoAM AlE
g 4 3lol 8 F B3 B FHE0F 2N E
Hrhstnal € de Wy Fezl gidn gddd
a8y EF2REd dtde 5 ppm ol%
olA felg Aolrt glout ARuA Fong A
859 10 A =€ FAGWUT BAl AlBE AH
&) BAshe Aol wigasich
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Table 3. Sampling rate of korean passive sampler for 100
trichloroethylene (TCE) by concentration 60
Concentration of TrichloroethyleneSampling Rate(SR) 80 4"
ppm ml/minute :
70
6.04 2245 60 -
6.17 29.19 - .
6.35 8.98 ag %7
6.72 12.88 w04,
7.65 23.30 .
8.42 52.56 L.t
9.74 26.00 201 .
18.53 : 22.44 104 : .
24.20 12.80 0
27.31 18.85 0 5 15 20 2 30
Mean 2290
Standard Deviation 12.21 Concentration, ppm
Coefficient of Variation 0.533(53.3 %)

Fig. 3. Sampling rate of korean passive sampler for

(No. of Sample, n=10) trichloroethylene by concentration.

Table 4. Comparison of toluene concentration by air Table 4. (Continued)
sampling method

Concentration of Toluene, ppm Concentration of Toluene, ppm

Active Sampler Active Sampler

Korean Passive 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 2440 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
12.25 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

Active Sampler Korean Passive Sampler

(NIOSH Method)
28.75 25.28
18.75 25.64
25.80 26.57
16.04 26.94
2431 27.58
17.00 28.53
35.54 29.01
31.83 29.36
34.43 30.26
4022 30.27
34.73 31.00
36.18 . 31.35
31.66 31.64
34.62 31.89
17.00 32.20
27.82 32.36
4837 35.16
43.17 , 35.39
33.95 36.20
19.19 36.22
63.65 4830
11.75 50.65
53.77 51.10
67.22 55.32
72.35 57.71

65.20.2
59.12
(= 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

Concentration of n-Hexane, ppm

Active Sampler

Korean Passive Sampler

(NIOSH Method)

1.28 133
130 1.49
1.31 1.27
1.37 1.33
1.47 1.66
1.54 1.22
1.56 1.46
1.56 1.27
2.32 2.25
2.50 1.83
2.85 352
2.97 2.79
3.82 3.93
4.07 4.19
5.12 4.77
5.59 4.99
9.71 11.77

21.65 22.78

22.46 22.48

23.48 27.09

(' = 0.99)
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Table 6. Comparison of trichloroehtylene by air sam-
pling method

Concentration of Trichloroethylene, ppm

Active Sampler

ive S
(NIOSH Method) Korean Passive Sampler

6.35 249
6.04 5.90
6.17 7.86
7.65 7.78
8.42 19.33
9.74 11.07
18.53 18.16
24.20 13.54
27.31 22.48
(r=0.52)

Table 7. Korean exposure limit of tested materials

44 oA FAARA A= Polgn 5
7%, AT FAHNA "HolAsrl 2%E dA
¥3t7] ot 2%, &%, 71Fe 9%E 3
A B AL A ARIA] 104483, 23Y
A7t o2 dofl AAH o] Aoz A7 FE TF
HHE AY AR5V UF AHoA FAMS B
7H&std )

E 8L 4 34 A7 AP
A BN E, AR ANBAHE R AF A
Fo A E2AHES Jepd Aok, E 8olAM BE
o] At 4 AlRAFHV|Y ABAHEL AF
AES FX FF4 Aok z8yY 3MA ¢
Gillian® ¥Ad&o] B4 (wafer)el: 24 I
SKCuqlel la4t(granular) Qe o & umst
A F4ke] AlEsfF o] HA S ¢ 4 Uk
ol AlgAF & AT Y], AEAAH, ¥
48 A%, %24 AEAHYY F= (configu-
ration) ¥ o2 AR} BAER ol& FEA
o2 nEd A F5 AR AEH
FH&o] W TRHANA AFn ABAHE
#ol Eol dAteE ZF 7R sl A7
7t o g8t}

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

IM P illian P " Product
Lab. Condition  Field Condition roduct  Gillian Product  SKC Produc
n-Hexane 21.95 ~ 27.78* 21.16 32,0 28.3 14.3
Toluene 21.62 ~ 28.37* 29.54 314 34.7 14.5
Trichloroehtylene 22.69 ~ 28.68* 2290 311 32,6 14.9

* . SR varies with airborne concentration(¥3 3"
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