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S5 e EE Al 78 KOSHA
Code 2010-44%} D) =4t A HAF
(Occupational Safety and Health
Administration, OSHA) Method 1010&
Ansgon, Alg AF wiFlE HBro] I
g= U&= (HBr-coated carbon
beads, SKC 226-178, 100 mg/50 mg)< O]
&3k,

2)

Ay

OSHA Method 10100 Wt FEEXE
A Z&35tal HBr-coated carbon beads
(SKC 226-178, 100 mg/50 mg) E AHE &
2l 7 & 2 mL vialol] ol EEE S
Q] Methyl alcoholE 1 mLYo] FE4g &
31 3087t orbit shakerol o 3087 &
A7l & AAEEHE7] (Electron
Capture Detector, ECD)7} B&E 7hA
AZ0ME 23] (Gas Chromatography,
Varian CP-3800) 2 2A5IAT}.

288 ZYLS VARIANALS DB-
WAX (30 m X 0.25 mm X 0.25 m)E A

HI

fl

Column

DB-wax(30 mx 0.25 mm ID X 0.25 i, Varian)

Column oven Temp.

70 ‘¢( 2.5 min hold) — 125 C(13 “C/min, 1 min hold)

Injector Temp.

200 C (Split ratio: 100)

Detector Temp. 260 C
Carrier gas N2, 1 mL/min
Injection volume 1 ud
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KOREAN INDUSTRIAL
HEALTH ASSOCIATION

Standard EtO(ug) Peak area
STD 1 0 0
STD 2 11.8 89523
STD 3 295 213312
STD 4 59.0 413731
STD 5 885 620551

JBoIPRO| BE ARE BARS =5
stof S740) AlR R HEst] BAlsigon),
ol AFEF HEENY ST L o]2 B
gt J=ntE 1ol Bl IHE ZE (F e

2t

4) gtz 3 Hue &y

Arslolgo] Hete 2
aff Atstofealiol =E71F 1
2 0.55(11.8 uL/mL), 1.38(29.5 uL/mL),
2.75(59.0 uL/mL), 4.13(88.5 uL/mL)H}
TLV &02 Y 7K s8%9] AIRE AR

SHAc.
Zge Wie 9 gaas A¥e v
B0} Bl

11.806 ug/mLO & oA B 3
FES 103.7 %(HPI: 101.3-104.2 %),
29.516 ug/mL s& $FENA BHsse
95.7 % (<] 1 93.4-98.9%), 47.225 ug/mL
BT $EOA BESITEL 95.0 % (HS) -
94.4-95.7 %), 88.548 ug/mL =& &0
A B340 95.1 %S 1 92.5-96.7
%) 01RO, AH Hit ST 974 %=

(7 3) 28 &8 2
- AlZ 1 A= 2 AlZ 3 Az 4
1.8 ug/mL 29.5 ug/mL 47.2 ug/mL 88.5 ug/mL
1 101.3 % 94.7 % 949 % 96.1 %
2 105.7 % 93.4 % 95.7 % 925 %
3 104.2 % 989 % 94.4 % 96.7 %
Mean 103.7 %=+0.022 95.7 %*0.029 95.0 %=*0.007 95.1 %=0.023
Total 97.4 %
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11.8 ug/mL 29.5 ug/mL 47.2 ug/mL 88.5 ug/mL

13| 12.0 28.0 448 85.1

23] 12.5 27.6 452 81.9

33| 12.3 29.2 446 85.6

B 12.2 28.2 449 84.2
BEMERL 0.262 0.847 0.324 2.007

0| AI%(%) 3.1 3.0 0.7 2.4
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242 S8 U= 24 3o xolg ¥
o LS Frkstart ZATHA At atstole 24 23
NINEEH=E7]E (Time Weighted
AUt AE Ay ZF 559 HolAl4s  Average, TWA)OZ AFS A= 26971
3.1, 3.0, 0.7, 2.4 %2 UERGom, A & Aslojgde] B 5= 0.162 ppm (S
ol et HolAlFE 2.3 %2 =2 JE% : 0.013-7.898 ppm) Ol aL, 2971 (10.78 %)
E Hol&= ZA oz RIS O] AFA IBEEHE &i}OﬂE‘Eﬂ w&7]
Z 1 ppmE EJ5He 2102 FAEATEH

-

TLV Az 4 Aol 2 == (ppm)
7|5t = 7|StEE TR He

0.25 OJgt 183 0.07 2.03 0.01-0.24
0.25-0.5 31 0.37 1.26 0.25-0.50
0.5-1 26 0.69 124 0.50-0.95
1-2 13 157 1.26 1.05-2.00
2-3 8 2.45 1.16 2.03-3.00
3 014 8 5.99 1.34 3.34-7.90
A 269 0.16 3.98 0.01-7.90
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200 ["183(68.0 %)
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31(11.5 %) 26(9.7 %)

40
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8(3.0 %) 8(3.0 %)
. ) . : —
1.0-2.0 TLV 20-30 TLV 0.3 TLV
ojgt o4 ol

(I3 3 MY TWA ARS| 5%
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NEE TLV =&d mz} 0.25
TLV mgh 0.25-0.5 TLV HJgh 0.5-1
TLV {9, 1-2 TLV =g 2-3 TLV 1O
gh 3 TLV OO R FESIYE nff Bil=
(Z 59 2t}

0.25 TLV BJER 1834, 0.25-0.5 TLV
314, 0.5-1 TLV 264, 1-2 TLV 134, 2-
FrH EES Ag8Es =&Y

TLV & 0]54(79.55 %)L, =&7|F9)

7 e AL 3.0 %LU XREH=E Ao
2 FAEUTKIE 3).

0] 3.47 ppm(HS] : 0.30-8.09 ppm) .2
ZAE QAL AGAIE 1040 st B
= 7.13 ppm(HS (=]

Z A AT

(& 6) STELZ |3t JHOIAZO| TLVAEY 7|5t} 7|SIEETAL

TLV RS st s& (ppm)

7|5t 7|stEEHRL He
viNEES 10 3.47 3.10 0.30-8.09
PNE:INE=S 10 713 4.05 2.81-14.18
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Al 78 A8LsSE 1A A2010-4450]
A ANTANHESEHEEE7]E (Time
Weighted Average, TWA) O = AF|St A]
BE LEXNEE AIESHH QA EY|E
(Short Term Exposure Limit, STEL)2
e AEjol™, OSHA (Occupational
Safety and Health Administration)+
TWA 1.0 ppm BAIZH=E7]E 5.0 ppm/10
min, ACGIH(American Conference of
Governmental Industrial Hygienists)&=
TWA 1.0 ppm TAZIE=E7]E0] JlomH,
NIOSH (National Institute of Occupa-
tional Safety and Health)olA =&7]&
TWA 0.1 ppm C 5 ppm/10 min@ = 48
(oA m

SR tHRES] Hel SL3ad] Bt
FE2 308 Q2 ZAE L Ao THA]

H-E7]& (Short Term Exposure Limit,
STEL)C&E AEE AF st 23} 7N S
(8.09 ppm) 2 X|YIA|F(14.18 ppm) HF
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A URE, ZHE OB LIS MX2luHol M2 Aol SAHo| MWl FEAR
s3] x| 2003;13 (2) :144-151
HE. MY %55._1%’ AZETAL M2, 1995:419-422

L5 FIAMEEQ EsE, =S5 TA| H2010-445, 1= 2010

L al
. Occupational Safety and Health Administration(OSHA). OSHA Analytical Method No.
1010. Chromatography Team Industrial Hygiene Chemistry Division OSHA Salt Lake
Technical Center Sandy UT 84070-6406

. Threshold Limit Values for Chemical Substances and Physical Agents and Biological
Exposure Indices. ACGIH, 2011

. National Institute of Occupational Safety and Health(NIOSH) : Method 1614,

LYl SEEE YIS BT ZHo mE ASEH s #Hst istEAETSEX|
2008;34 (1) : 68-79
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