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Fig. 1. Diagram of drying tube to
prepare  stock solution  of

1,3-butadiene.
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Table 1. Concentration and spiking ranges of 1,3-butadiene on activated charcoal tube

Unit © pg/sample{pg/ml)

Sampling tube 0. TLV 0.5 TLV 1.0 TLV 20 TLV
Untreated charcoal 11.32 56.58 113.15 22631

... 00ng200mg)  (253) (4w P (56.58)
Treated charcoal 1.36 6.79 13.58 27.16
(100rg/50mg) (1.36) (6.79) (13.58) (27.16)

Table 2. Operating condition of gas chromatograph for 1,3-butadiene

Variance Conditions
Detector FID
Column ALOYKCl PLOT(50m=0.32 mn ID)
Injector temperature( C) 250
Detector temperature( ) 300
Column temperature( C) 160
Flow rate  He(kPa) 100
H2(kPa) 65
Air(kPa) 60
Column flow(m{/min) 1B 1
Split ratio 80:1
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Table 3. Desorption efficiencies on activated charcoal tube(100mg/S0mg) by desorbing

solvents
) (Unit : %)
Level o) mc"
0.1 TLV ND” 4047+ 537
0.5 TLV ND 5270+ 2.42
1.0 TLV 6.94+127 5632+ 1.22
20 TLV 11.0411.55 6594+ 8.78
Total’ 899257 53.86+10.55

* Significance difference among desorbing solvent(P<0.05)

1) MC: methylene chloride
2) ND: not detected

7] difto] g&sl#] elgltl MCcE
AREEE ] 9282 i 53.86£10.55%
(40.47-65.94%) 1Tt CS,9F MC ©r2k-gnj
1 FAFA % alE vy
(P<0.05).

2. EYERHA00me2t 200mg, F2IE
20 FUFH 1.3-LEC|HO| &
a8

NIOSH #1024 ¥Well A H1d &Adet
TH400mg, 200mg, wE|E 7S o]gslo
22 guig el gaas et 4
Th= 3 49} 2o} NIOSH #1024 1ol A
AN MCE o| 88 A3} 2282 Hyt
66.50+8.65%(53.63-69.48%) % c}.
chloroform& 92 &2 ARE-S11S
BHENES 40.07+2.46%(38.52-42.80%) %
MCE AHE3S wir) Zha31%la, E7
Hogx F g&anzt fod A5 1
%tk 1% butanol S &2 2 ARE3IS
w EHERE-2- 47.9743.91%(46.50-50.39%) 2
MCEL g2hgo] "ol FA 39 {2

3t 2H5 K.SIThP<0.05). 1% methanolS
Sl AHg-3t Az}
83.22+12.26%(76.87-8729%) 1, 3%
methanol & 2% {ujE AN A}
87.78+9.38%(79.14-94.67%) i1, kg
izt §EE2 FAHOE {93 2o)S
HoltkpP<0.05). uEmlnds 3%
methanol ¥} 1% methanol 7}ell= €H2-8)
T EFAARJD FeF 27t g, vy
A MC, Chloroform, 1% Butanol®} 3%
methanol 7telli= EA1HQ] F2oldt apo)S
B CHP<0.05).

3. 4-tert-butylcatechol(TBC) H2|
H 2HERK100mg/50m)0] T
8t 1,3-FEC|HO| XS

TBCAHElE E/gehdo]| FUst 13-%
EH] ¢S OSHA #5684 ol At ¢S,
T olg3ld EFHFE o YA
79.91+7.24%(77.48-82.34%)%1 21, MCE
o432 7% 81.73£10.07%(79.33-84.55
WE CSHE ZFLZ c]43S gl

Table 4. Desorption efficiencies on activated charcoal tube(400mg and 200mg, separated) by desorbing solvents

(Unit : %)
Level MC Chloroform Butanol/CS,(1/99) MeOH/MC(1/99) MeOHMC(3/97)
0.1 TLV 53.63=z12.31 ND" 47.14+4.28 76.87+16.61 79.14+13.56
0.5 TLV 61.58= 6.335 38.90+1.83 46.5044.55 82.06+11.61 88.05+ 1.76
1.0 TLV 68.66= 8.67 38.52+1.48 47.84+2.94 86.68+11.45 94.67+ 5.11
20 TLV 69.48= 5.92 42.80+1.37 50.39+4.81 87.29+ 8.10 90.45= 5.79
Total 66.50= 8.65 40.07+2.46 47974391 83.22+12.26 87.78+ 938

* Significance difference among desorbing solvent(P<0.05)

1) ND: not detected
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Table 5. Desorption efficiencies on 4-tert-butyicatechol treated activated charcoal tube(100me/50me) by desorbing solvents

(Unit : %)
Level (N MC MeOH/MC(1/99) MeOHMC(3/97) Butanol/CS(1/99)
0.1 TLV 82.34+17.24 79.33+ 928 90.70+2.39 79.42+1.64 101.92+5.27
0.5 TLV 80.79+ 4.4 79.99+ 9.9 85.39+1.73 81.16£1.89 92.8542.55
1.0/ TEN: 7047+ 3.04 84.55+10.64 87.80+3.81 83.27+0.98 95.09+5.18
20 TLV 7748+ 4.3 82.94+1130 79.68+4.46 77.61+0.80 04.27+0.46
Total’ 7991+ 7.4 81.73£10.07 85.89+5.07 80.37+2.49 97.24+4.98

* Significance difference among desorbing solvent(P<0.05)

A A= AAThp<0.035).

3% methanols AREEE wi:= (%
methanol AR wiBch 7hAdked 8037
+249%(77.61-83.27%)5 H% o A H
3l 2= A% THP<0.03). 5H 196 1-butanol
o] ¥ C, 5 BH L2 AMEHE v
97.2414.98%(92.85-101.92%) . & A 24
%3 71 w2 2¥ase Uehitk®
5). 24 9FZut FAHA F2 Ao
E H(P<0.05), tEulaZdst 1%
butanol#} 1% methanol-> £4 A1 §-2]3H
AJolE HolA] gk, UmiA] ¢S, MC,
3% methanolZ} 1% butanol> EA B0 F
fre]gh ol & LERThP<0.03).

), TBC Hele 24deaH100mg/50mg)),
EF2-ul(CS,, MC, chloroform, MeOH/
MC(1/99), MeOH/MC(3/97), Butanol/CS,
(1/99)) o] A9 coefficient of variation, ©]
8t CV)E 4% A9E Jeld Zlojck
I 69 FHEH100ngsmg)ol FUE
13-FEl]AdS 5,2 238S w (]
TLVS} 05 TLVeN = HEHA @k,
1.0 TLV, 20 TLVeM = CV71 28.59%31
o, MCE B3¥& uf OV 1959 %2
uf- & ¥olg B3l
JeTH400mes} 200mge] H2E 7)
o] MC, chloroform, butanol/CSx1/99), Me
OHMC(1/99), MeOHMC(397)E EFa3l
= o HolAlF= 242 13.01, 6.14, 8.15,

Table 6. Coefficient of variation(C.V.) on
activated charcoal tube(100mg
/50mg) by desorbing solvents

(Unit : %)
Level CSs. MC
0.1 TLV ND" 1327
05 TLV ND 4.59
1.0 TLV 1830 217
20 TLV 14.04 13.32
Total’ 2859 19.59
1) ND: not detected

CS;, MC, MeOHMC(1/99), MeOH/MC
(3/97), butanol/CSx(1/99)Z. 2&3& w ¥
o A5 2k} 9.06, 12.32, 5.90, 1.03, 5.12
2 Hu3d e AFHS Bgon,

MeOHMC(1/99), MeOH/MC(3/97)2} but-

4. EAH|Q} SHE200E BO|AIS 14.73, 1069% 100ng/50mg B/JETHE ©]  anol/CSy(1/99)7h AAA Aol B A A
&8 Aerohs Wotol oA Al o' HAEQTKE 8).
6, 7. 8& FHAZRIEH(00mg  BAE eEhhA ERHE 7).
/50mg), EJETHA00meS} 200-c0] Ha]H TBC #H2l¥ FAeh(100mg/50mg)el
Table 7. Coefficient of variation(C.V.) on activated charcoal tube(400mg and 200mg, separated) by desorbing solvents -
nit : %)
Level MC Chloroform Butanol/CS+(1/99) MeOH/MC(1/99) MeOH/MC(3/97)
0.1 TLV 2003 - 9.08 21.61 17.13
0.5 TLV 10.31 470 9.78 14.15 2.00
1.0 TLV 12,63 3.84 6.15 1321 540
20 TLV 8.52 3.20 9.55 9.28 6.40
Total’ 13.01 6.14 815 14.73 1069

Table 8. Coefficient of variation(C.V.) on 4-tert-butylcatechol treated activated charcoal tube(100me/50mg) by desorbing solvents

(Unit © %)
Level CS: MC MeOH/MC(1/99) MeOH/MC(3/97) Butanol/CSx(1/99)
0. TLV 20.94 11.70 2.64 2.06 5.17
05 TLV 3.51 12.40 2.03 233 275
1.0 TLV 4.96 12.58 434 1.18 545
20 TLV 5.46 13.62 5.60 1.03 0.49
Total 9.06 12.32 5.90 1.03 5.12
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Fig. 2. Chromatogram of 1,3-butadiene spiked(28.29ug/mf)
on activated charcoal(400mg, 200mg, separately) in
3% methanol in MC. LOD = 1.26ug/m!,
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Fig. 4. The storage stability of 1,3-butadiene on untreated activated

charcoal tube(400mg and 200mg),
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Fig. 5. The storage stabilify of 13-butadiene on TBC treated activated

charcoal tube(100me/S0mg).

win

Fig. 3. Chromatogram of 1,3-butadiene spiking(13.58x¢/™f) on
TBC treated activated charcoal(100mg/50me) by 1% 1-
butanol in CSz. LOD = 0.15ug/m.
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