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Fig 1. Two charcoal tubes for 1,3-butadiene sampling ««tsseeeesesssimsininnnn. 4

Fig 2. Schematic diagram of the chamber for 1,3-butadiene sampling -5

Fig 3. Determination of breakthrough in charcoal tube during

1,3-butadiene sampling by sampling volume and concentration at
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Fig 1.Two charcoal tubes for 1,3-butadiene sampling
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HAA ¢gtel =55 uFo ACGIHIAE 1,3-FEtde =275
2ppm, OSHAE= 1ppm 2.8 At dom AF3tst Aol Ae] 1,3-
FEfrdle] @A =&5 A9 715t o] 1.39ppmolgts AT B

T2, 20060)9F Afr3he AT AARIGAZE F 1,3-FEMr] <

Z5 = Hug2 2.0415ppm01ﬂ——‘,§ o E——J—-’-}\i(ﬁ‘_ﬁ?_@%%, 2004) =

~—~

t

A=W eel Hhgko] 8.7ppmekE  NISOH #1024 Wi ZA=2 Y
Z F=9 HATxE FEY HYE THIEE U =8 E =E7

2] 0.5TLV, 1TLV, 2TLV, 4TLV, 8TLVZ A3} c}.

o

M

U Als X A 842 E, 95, 7Y

ol

7] % lppm, 2ppm, 4ppm, 8ppm, 16ppme] FFA Alg EF
Al 7] AFFT LR UE HEAT 2 AR & dolr7]

ot d9fFer AL EE AT F Ae AW oA 13-FEHA



# 5 0 7AE ThaElE FAIIE o8, CS9h 1%MCe] AFFS
o g0 5o} gt 13-FEIAL 14 EEEA2 Aaoh
8

o] HEALNIOSH, 19%a)e M7 ¢x4 AHZ2)E 4 17} 2

I

e

e o TEYT, AFMS 4 29 o] AN ATHAZE, 2002),
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Z: &= AR
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stk AR 2YE 9% AP 13-FEHd

td EAe) ARE-FH+= DB-1
column (60m*0.53m*5um)2- ©]&3}F 1 Ztzte] &=+ oo} Zr}

Tablel Gas chromatography-flame ionization detector operating

conditions
Variance Conditions
Detector GC-FID
DB-1
Column
(60m*0.53m*5um)
Injector temperature(°C) 210
Detector temperature(°C) 250
Column temperature(°C) 40
Flow rate N2(mL/min) 25.0
H2(mL/min) 40.0
Air(mL/min) 350
Column flow(m{/min) 6.5
Split ratio 2:1

37 AAF % BT I W 7 39 F2EY A2 A



m. 4+ 4%

1 27 AALGH} AP wd de A2AP
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7} 1ppm3} 2ppmol| A o] F7] A FH Do mE A=A
TppmB £t 2ppmEEe] 13-FEF e 747 228k 40CAA A7k
o2 Ad, mE 37 ARFAA 13-REH 0] H FoA ASHA @
gtom o ZolAe] AEEo] 100% AT}

. dppmoll A o] F7] AFHFe e AERF
22Co AFES W 50 (T 4403 ), 15¢ (BT 13250 pg), 250 (HT
22375 )9l e &7 AFFAA FH FodA HEH AR gl
Jelvh 40T ZARE BE F7] AFHF 509 1504 o FelAY
AZEo| 100% 9t 7] AMFFE 25204 o 29 AZE0] 94.54%0]
%

o H Zo HEEL YF 546%= U2 7| AFH

o} Sppmol Al 2] F7] A ATl e AEAY

22Ce] A7E B F7] AHF 57, 1505 & FolA 100% HEF A



o} 257914 9919%7F AEHAT 252004 FH F& 081% AEHIL
W(HTE 366 pg) 5¢, 1509 Auete BATHOR §98 HEE A
o] 7} AR (p<0.05).

40Ce A= B 7] AFF 504 & Fo HAEFELS 100%°] F
7] AHATF 1529 25004 & Fo HEEol 242 9350%, 91.37% 2=

37 ARGl F2T4E FAGHOR fAs FAEn H o A

f

Zh. 1ppmoll X o] &7 AHZol WE A=4 I
22Ce ZF}E HH 572 AH3 1,3-FEeirydde] ke HFg 17765 ueE
b Zo A HZEEo] 100%°1™ 157 9} 257042 HAEEL Z+zF 99.29%,
97.89% 2 H ZolAol 13-FEtide #AEFS Zzt HF 380 ug 18.83
g2 e 37 AAFH SATHCE {38 2Hol7t A A TH(p<0.05).
40CoA A Ag BH, 7] AAF 50004 & Fo] HAEFELS 100%°]
o 1575 o 90.64%, 2575 8920% = &7 AFTFo] TATFE A=

g2 BASHOR Fo51 Z7HEATHP<0.05)(E 2).
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Table.2 Adsorbed amount of 1,3-butadiene by sampling volume, temperature and concentration

| 4ppm 8ppm 1l6ppm
Temp vggin o Total Amount (yg) Total Amount (yg) Total Amount (yg)
C amount amount amount
() (L) Front section Back section Front section Back section Front section Back section
(1g) (1g) (1g)
5 44.03+0.37° 44.03+0.37 - 89.68+1.05° 89.68+1.05 - 177.65+0.53 177.65+0.53 -
(100.00)* (100.00) - (100.00)* (100.00) - (100.00) (100.00) -
” 15 132.50+0.60 132.50+0.60 - 226.87+2.55 226.87+2.55 - 534.14+0.79 530.35+0.62 3.80+0.43
(100.00) (100.00) - (100.00) (100.00) - (100.00)  (99.29+0.08) (0.71+0.08)*
o5 223.75+1.39 223.75+1.39 - 44911+0.81 44545+1.66 3.66+1.67 891.18+1.80 872.35+1.86 18.83+0.69
(100.00) (100.00) - (100.00)  (99.19+0.37) (0.81+£0.37)* (100.00) (97.89+0.08) (2.11+0.08)*
5 44.07+0.27 44.07+0.27 - 88.25+0.23 88.25+0.23 - 176.95+0.84 176.95+0.84 -
(100.00) (100.00) - (100.00) (100.00) - (100.00) (100.00)
40 15 133.24+0.61 133.24+0.61 - 269.43+0.80 251.93+0.55 17.51+0.66 534.19+1.09 484.19+0.62 50.00+1.45
(100.00) (100.00) - (100.00)  (93.50+0.23) (6.50+0.23)¢ (100.00) (90.64+0.25) (9.36+0.25)*

221.02+0.31 208.95+0.92 12.07+0.99 443.82+0.60 405.26+1.60 38.56+1.38 888.07+1.43 792.79+3.34 96.02+1.54
(100.00) (94.54+0.45) (5.46+045)* (100.00) (91.31+0.31) (8.69£0.31)* (100.00) (89.20£0.19) (10.80+£0.19)*
*p<0.05 by ANOVA, *, Distribution rate(%) °, Mean+S.D., Temp, temperature

_11_



2. F7 AAF B 13-2erde] g

(A/B) x 1®

5L(22C)
5L(407C)
15L(22C)

15L(407C)

25 (22C)
251 (40°C)

A, Adsorb amount of back section; B, Adsorb amount of front section
Fig 3. Determination of breakthrough in charcoal tube during

1,3-butadiene sampling by sampling volume and concentration
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Table 3. Effect of 1,3-butadiene concentration and sampling volume on

breakthrough
Variables Parameter Standard Pvalue
estimates Error

Concention 0.27 0.03296 <0.0001
Temperature 0.14 0.01998 <0.0001
Total volume 0.14 0.02202 <0.0001

F 51.76

R2 0.5154

Adj R2 0.5054

Table 4. Effect of variables on breakthrough

Variables Parameter Standard Pvalue
estimates Error
Temperature 248 0.35852 <0.0001
16ppm 3.83 0.56687 <0.0001
Sppm 2.67 0.56687 <0.0001
4ppm 091 0.56687 0.1105
2ppm 0.00 0.56687 1.0000
25L 2.79 0.43910 <0.0001
15L 1.66 0.43910 0.0002
F 23.0
R2 0.5314
Adj R2 0.5083
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Abstract

The Effect of Concentration, Air Sampling
Volume, Environment Temperature on
Breakthrough during Collection of 1,3-Butadiene

Chan Sung Kim
Department of Occupational Health
Graduate School of Public Health

Yonsei University

(Directed by Professor Jachoon Roh, M.D., Ph.D.)

The aim of this study is to grasp the detection tendency dependent on
air sampling volume and environment temperature during collection of
1,3-butadiene and present the air sampling volume amounts appropriate
for breakthrough free collection so that they can be properly applied
during actual workplace environment evaluation.

1,3-Butadiene collected at a flow of 005¢/min by wusing a
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400mg/200mg activated charcoal tube with separate front and back
sections as recommended by NIOSH. The collection was done at the
Korean Ministry of Labor’s exposure standards of 0.5TLV, 1TLV, 2TLV,
4TLV, and 8TLV with air sampling volume of 57, 15/, 257 each at
22T and 40T, and the result was as follows.

1,3-Butadiene was not detected in the back section for samples collected
from minimum air sampling volume of 5/¢ to maximum of 257 for
1,3-butadiene concentrations of I1ppm to 4ppm at 22C and for
concentrations of 1ppm to 2ppm at 407C.

At 22°C, 1,3-butadiene breakthrough did not occur for all samples, but
at 40C, when concentration of 16ppm was collected through air
sampling volume of 157 and 25/, breakthrough of 10.32% and 12.11%
occurred, respectively, for the front section detection sample.

When multiple regression analysis was done on the existence of
breakthrough depending on concentration, environment temperature, and
air sampling volume, it can be seen that, as the concentration increased
by 1ppm, the possibility of detection in the back section of the
activated charcoal tube increased by 0.27%. Compared to the
breakthrough rate due to 1T increase in temperature (0.14%) or the
breakthrough rate due to 1/ increase in air sampling volume (0.14%),
concentration can be said to have a greater effect on the breakthrough
rate. With these variables, 50.5% of the total dispersion of breakthrough

can be explained.
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From the above result, when workplace environment evaluation are
done on workers who are generally exposed to 1,3-butadiene in the
temperatures of spring and autumn in Korea, maximum sampling of 25
¢ for concentration of 16ppm can be done without the breakthrough
phenomenon. For workers working outside in summer temperatures or
in heat generating production facilities, maximum sampling volume of
257 for concentration of 8ppm can be done without the breakthrough
phenomenon, and for 16ppm concentration, sampling volume of up to 5

¢ should be considered

Key words: 1,3-butadiene, NIOSH method, breakthrough, air sampling

volume, environment temperature
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