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2. 2 AU
D 54 WA 4

O wiAl A4

HHzHHgEo] 150~290 ppm $El& TASH= HHOIA 57 S/
ST ogsto] 223 ZHYSIH. ol EASt M 2 &Y
235 | 9] F-F2HEC] Al wHshl, o] HEZRWE)
A wjA 2 A5t

O HiAl A8 B7t

27|12 10 ppmoE 7FY5ta 10 L ZH5IES o g9 0.1, 0.5,
1.0, 2.0819) sfigsls v E STl uo|AZA-ARE FYsto] 2

1T 4CY g=2-FF710 BastdA £ ol< 1, 3, 7, 14, 21, 30¢¥
B A w2 5719 AlRE B4 F AlE Adstaen 4
= dH| Z2EE A9 A4S BrFskh

O 37 242 9 g4 d

gE 2y hE] 140~150 ppm —’F‘f‘oi
HoE 3isto & F719A4 HE
HUE=E gRlstyitt. fEZrmgo] 3
Togro] A% AEE WA00%)7HAY Az, AHATHF
Sttt oF 5%9 HEEZRWY =7l AE5E o Fo& Syig=s

ST AhBIFe Saae] 2/32 A,

st Aoy FAel
THge] 4% ol3g P

= 1 A&tz 7H0%)5E HER
zF BuZ o]



g 5, 108f0] siFshs 374 HEg Al £
s ghH RS AL AR 1S TR 3079 ARES T2
AR BASIET BAS g8 Axs B2 809 Hue} 7|/ege

& kL AFIRAL 71871, A2 5 34
of

Bl 5=(10 ppm)9] 0.1, 0.5, 1.0, 1.5, 2.0849] &Xxo sigste
HHEZRHers 8] 4% fEld] FUstHA AT SFEA 4
g 2Hsto] =¥ 8719 ARE ARSI #A AgtPAE AH
oA =& Hd ZFEZ st =& BT ¥, Dixon Q test=
o= AASHL v 7719 4 AR Ho ZRHEY HolE A4t
SIS}, ISO/DIS 22065:2018(Workplace Air - Procedures Or Measuring
Gases And Vapours Using Pumped Samplers - Requirements And
Test Methods)9] Section C.6.2.9] QU= A2 B Hdro] @
A& FoFAT
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5 4= Q1= 0.1 L(@1
L(@140 ppm)E AA|

HETA = 0.18 pg/sample, A

FoHAl= 0.54 pg/sample, ARE+=
0.108, H3F2 0.3030]t. =& *.zlm 2023 =0] L3¥E OSHA Salt

Lake Technical Center Guideline©]| uwgt st on, A AE
Higto 2 [HE1]3} Zo] fqEZEHES] ARfF U BEYXZRHS AA
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21719 A7 ohet BHLAS WAL BAR A Ut
o
o

A4 BA, 294, 287 S4S 9o

o) o
e r
23
o,
é
t*

F 9on 37| FolAe &S wHIstal 2AVIAE AT
S AR E 7|80 HER2HES F AFARZ AHEstIou
20219k of G FoA [FofiQIA o F7lotHA AR AMGAoA EER
HetS HE22v o] AAE AHEsH7] AlZselH. 1 o AFFA]
GEY 48 AE MSDSVo| EFEZ2Hgto] FHE QI AFGA A=
ARG 7 A2 o] FojA|A] go} 2022 24 E}TA LEAO A A
A=47rde] Adgo] s ol SHHASIAEY AlFY o]F A&
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et
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MAHA 2o o5 A Al LAY
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I. )\1EW

qEERHE g2 4 AR Al A= AMHEo] HAY 35 E=
a4 9 A, getEd, 714 9 A=Y AR Ao AHE= E20t
(ECHA substance infocard).

2o A B Az oln 7t Al Eof
Z3ot= =44 -FAAH &2 TAAAZIY. A3 Ast

oF 7
oY%, 28 5 AF 343 A5 Bsshe 34 % 2T 9H Aol

1,
i°)
|
W
i
— e
2
ot
o
P>
il

=40] itk FYT A9 713, @71F, 79D 59 4| 9 2l
0% @REge] otk ALt HL wEAoR wiE AL FRAEA,
7 AV el T Ho] fale 4 U 44 ARl B1A0R GoRt A%

IRl

a3 EH 2 YolA= ehEdel =45 185t dH] LAE4d YAE
(Preliminary Contaminant Candidate List, PCCL)E W35},
gH g el 7|EA%H (Reference Dose, RfD)H 0.01 mg/kg-day=
=4 Gl 3-HToxicity Category 3)2&2 FEEATHEPA, 2009).

=484 2 A¥55=(ATSDR)Z AAEAZ]GHWHO), =AAA+4
(IARC) 5olA HEZRHEE 3 F7i42 ofytt. n|=2d B o goA=
A4 HEERHES] WS BrsHode YaEd A7 BEsiH
ottt 18y HERHHEY FRF0R FARE HIEEH TS
Aol dem F =4 Alojol= A W AR FARdo]l At whEbA
BErHgS 4717 SUAY S8 FF LAl AE 5 Ao

3) International Labour Organization(ILO)International Chemical Safety
Cards(ICSCs) database(https://www.ilo.org/dyn/icsc/showcard.listCards3), =
P et Rt =t ) o g

4) B AA ot JFS AAL 5 J= ™ol Y& 7HeAol U+ AT HH
(WSt of g At Z3hof tfsh A 74 &0 fist E3 i

o1



ez et FooAx A7t @ol] o]Fojx FtetEZo] ol
ArARbdE AR (o]sl “ARRtH™ole} dtt}) W SfetEdTe (oot T
olg} sthollA WA Z Aot Q= EZo] ofyal KOSHA, NIOSH,
OSHA, HSE 594 A ASAHELAHS

E I-1) E=RHES 2| 35ty YH

T 2 2 (Value)
SletAl CH.Br,
=9|(§ Methylene bromide, Methylene dibromide
CAS s 74-95-3
SN 173.8 g/mol
S20A SJEY Foh AX|
Frms 97T
== -62.7C
Y= 2.5(water=1), 6.0(air=1)
= 1.2 g/100 mL (at 15C)
25 £4 =22 771800 o
=79t 4.7 kPa(at 20C)
SEIS-2 2H{H A 1.88 Log P (FHu-244)
M 0.39 mm?/s (at 25C)
RFo1 5] 515C

=

* Z ] : International Chemical Safety Cards(ICSCs) database
(https://www.ilo.org/dyn/icsc/showcard.listCards3)



I. )\1EW

NAAZ 2 AREE= d2A5} eskeios ERESR2Ed, fE2
Zoe, EgEEEyE 1 2-tIZ22E HE220dd, 1-BEEragn

50 e o] EES2 AR HEYSEE 9 e f=E4
OH o 1_]:’]‘

AdRRME #A AAE TR ge 42 dAste] FARe d5S
mstEe dgol 7|0l BTS2z e tiA AAAzA Mz 225

gop AR 7hsAdol Athal wEE Rl 202249 39l HALR A
Eo] A F2 HHE7tEYo|ESt HERRHES 60%C1d ZAsHAL =
ARA7E 5392 2d=le F9E A7l olnl 47 ARdEelA=
B2 H ek AF83SHT L 5 9t

oA - =W AR CIM QERRHES AHA =
71l o TN FHARES A=l At SEEATHEY ol
B g s},

F AT 5

2. 4=

guEmdete] AR B B Astel 25 T g
g Gt dk

5) 52E3] 10-2370867. JA&H MNAA 2AE












23 ANSHY u]E2HR S H(EPA, Environmental Protection
Agency), FR3H=Z2HEH(ECHA, European Chemicals Agency),
A HATLAJTARC, International Agency for Research on Cancer),
MABRAZ|F(WHO, World Health Organization), =ASAAZZ 13
(NTP, National Toxicology Program) &¥|0]|X] 5olA Y EZHuElo]
et AHE RISk

2) §A1Ee SRR AE

fugndes) 1271 SARE Ega gy, tEaade, Exga
2oe, 1 2-t222de HI22dgd, 1-Eeraan 5o| s}
Solras AYVAZYLATES FASAL. o] PHES A=t
guzueee] A4 oA 9 B4 gu) Ade] Fustsc

11



2. x| H EMUE o

sieted S718 A TAAZ = AHE AlAste] Al A7 3 okt

AR ooJHIH A (BFHHILS, ACR220A), AIFA|IHI(Thermo orion sage
M362), HEIZIARYE(INNOVA 1409 & INNOVA 1512, LUMASENSE
TECHNOLOGIES) & =0 dZdsto] AHESIITHIE 11-2).

SA57] WA= 3709 @7 FY, B22AF 9, = 2 AE
AHE F7] o] 5) & oA glom, R Ha 9 jFof dx|H AH|o]
A 740 7l £ o] ojgolES Ttk A 4wl fIA]gt
AFA G o= HEZRYE EFARS A2 100 mL Al A (Hamilton
Co.,Reno, Gastight #1100)& AZlolal Aleko] 4 £ 2 AW Yo
FAEA stelth. FEAke] AW Yo ojX|= fRX|ole =7t 2EE=
HAE B2Fsto], Alefo] Holxl & HA| {4 F713lstes sHlth

AEAHAA = 54 10 mm2] o2 dZ& o]&sto] ¥E HFe= AZ
Sttt AT ® Aol 7hedt 42 wEsleH 49 A= R
AE 40| FE5A g=F AZE Attt AlFAHGX Q] ddol=
571 7Y € S AE5] Y3 ZEE WEH st 7HeElE
502 dtof 3|Ho] 7hsg 9P AAE XS] HEERHRHY F7|7t
A AGA] ofEEof| AAEo] QYA FEF IHAFH

¢

12
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A A, AR, AETA A S A7A 3 A8 e AR
(A= olF2fekA(Sigma-Aldrich, ACS reagent, =99.9%, 180173-1L)
1 mL2 YASHL o|gfotetaet S2AA7E Soi3le BiojdE 30~ 1A%t
7V 7HA &S50 AAE skl

o] B 2w ek(Sigma-Aldrich, 99%, D41696) 7IAIEUIE Lo
=30|23}F 4&718 o83 245 71719 #4 232 ® O-13%
£

A E ol-&st] ZHsHAY wiAlo] BEAIFS FUstA] At e
Z3 T2 Ax T PFET)M B I v=e AAE st 24
SHAT.

(B [I-1) 7ZIAT20IEJYHD 2M =A

T E 2 (Value)
=4 ZH|Y Agilent 7890B GC/FID
e DB-1(30 m*250 um*0.25 um, -60°C~325C)
FUT 2 200°C
5 1 mL/min(Constance)
23t H|Z(split ratio) 30 : 1
e 2 35°C(3 min)-10°C/min-60C
as7| 2k 230C
CIEZ220E HEE ALt 4232

14



3) WA A4

=Ujo] @o| AlEEo] ARREE= WA F HEERWES] X3 g80] 7MY
-5t WA AgstaAt skt

Anasorb CSC(SKC 226-01), Anasorb CSC(SKC 226-73), Anasorb
747(SKC  226-80), Anasorb 747(SKC 226-81A), XAD-2(SKC
226-30), CSC(HK Lab NG-01)9] 6719] wixE Ad fjez A% s}
AIE A oA Z3ste] EA4ste fdsl HAEE 33] AAlsISith S S
B|AEoA XAD-2 "iA|9] wh/do] ERI(R FollA o 32 oF 50% &
FZo] AE)FHo] B Ao XAD-2E AYJAZl 5719 miH=E 223
Z24 AFS okt

A ) gEZEYER 150~290 ppm $FEO2 YPAFOH L T
g AEE AATst] £t 7 JAE - wjAE s =g Blwskelth

4) WA AN Bt

OEERHE =57]3Z 10 ppm, ZHFS 10 LE 7HY519E o
27|29 0.1, 0.5, 1.0, 2.08f°] sfgst= 0.071, 0.355, 0.711, 1.422
mg?| ¥F& LT molAZA-AR FYsto] 3 AIET 360719
N RS ARIHT ARG A= 21T 4T 9 FL-F57] Yo 2
stPom Ax o]F 1, 3, 7, 14, 21, 30¥rict 2= -5 5709 A&

Aottt AE2 24| E ¥HE ot i = E B 2ho ipE

o sHalshelrt.

(NUChA
f

|

Z}
A

ol

15



5 ANE71F 2HS A% ALY

)
T
=
iul
(T
il
H
=
)
o
~
(@)
2
o
(@)
o
o
=
4
N
o
il
=
oX
>~
N
5=
X

1% FYAROH o2 Ao
uzurE] SES 4] 9
Q2" o] AL EI-29 2t

FABe BT U 27014 HEERdEo] Lot $7HEE 0%
5 goepdde] A% FAEA oy BEA wAUe wsE
100%)7H49) Az, A%, B B st 5%0 PHzueg
SE7k B2E U9 538 sz 85 Hhgs1Se vl
2/30.2 ASHstect

(E [I-2) 2371 Z2HS ¢t Ty =A

T E % (Value)
AEX] ALO|= 100 mL
NEX| HE [% 0.8 mL/hr
Aot HAl 25 70°C
CEHZZHE s HeY 140~150 ppm
oo AmeM | 10 L/min

16



6) A& % AT

TARNA 2 HHSEE Zelsto] :
A9 2, 5, 108 2] Beg /T FYsto] 58 8719 AlRE
Azt AXFE 24709 MEH 3 =
71718k o BAEH dFor HaAlF ABIAA HAH4E FotaL

71271(m)E AskA. o A2 Sl AdFdgA4e Ht FHA9

Se= AR HFE QA (standard error of estimate)°|™ y= A XSt
R o
1= =

sl Attt &=, n2 Al AEE & A= 5

LoD = 227
m

_ 1O><Sy/x
10Q =

A

o) U

3 0

B\
Ho

7)

B4l 52(10 ppm)9 0.1, 0.5, 1.0, 1.5, 2.08]9] Hxo dgsl=
HE=2WHer Aeks SHT 3F 72 R FUSHHA 25t AEE
Azt 571 sZolA AEE 8718 EsH AARMEA AHA9
B GRES A8ot] 5L E ALY 9 8= Dixon Q teste

285t ol AAstL, 3 wEF 7Y BA AnE B4 gREY

17



HolE A4tstAtt.

1 % ISO/DIS 22065:2018(Workplace Air - Procedures Or
Measuring Gases And Vapours Using Pumped Samplers -
Requirements And Test Methods)?] Section C.6.2.° U= w420
A AEEY] A e ottt B4 AUEe ddREEg s
(%5 o= A2 o= Ao

ump = \/(Ol/m )2 + (1 -

Lev,

\/ (CV)+ (CVy)? +-+ (CV,)?
5

CI/[)I -
8) 242U B Bias

_ B 2 CVis 2 2
Uy = \/( \/g) +( 7n )+ (u,,)

Bl U S (8 AR AU GAE B Aol goin

CVi= O)H AN 243 Al G229 HolA 5ot} ue A= A
T2 Aol G5 *8}741 E 59 *H‘Hﬂi B (%)0]L, 7|4 &2 FH<U
7] ArEo| A Aslo] AA|EgloEZ [SO/DIS 22065:201804 AA|SH

R30I, ut SHEAY W] AhEERIE] o]
4 WP AL

18









EHQl A=A} AT AAF[AFSHEATHS  NMAM
1003, NMAM 1025, OSHA 05, OSHA 1017°] th.

NIOSH®} KOSHAS] &3 B AuHL 27 %W%lsi ZHsto] 7k
AZntETH Lo EHo|RIHEVIE £ HHS AAlstL AT

OSHAS] Z4E A <4 NMAMOM KOSHA Guide@r U HE
ARESEL Qllov A 249 HE- o-ADH =2 99/1(v/v)% olF3teta/
gz Eotn =g Eaksta X*XH&%J A=712 A=chks s AT
(E II-1).

dvtH o g [71-8A EAole 7tAAERtE T o] EEo| 23 HE7]
ARESHATE SR Y40 B9 AAEGHE7]0] Folio] Jom HgAdo
=t E40] St mEtA W2 FE o] SFEASEIeA B4 = A
ZYAE7|Y AH7ts AR Yotil EAdt= WS AT o

| ol o- AL DREHE AR S o-AY 9

I2ule T ] U] HEZE AIZHRT, Retention T1me)°] o] A79]
A4 X170l AojXith= ©lo] St

ARG A= F718AE & wiAlol SA] EZFste] EAStnE F30]
A4 A Prs ZPAIEREINE H] YoA E24E #HEFE ARt
mots F= Zo] Eth. o] AFoA= 5LT oA Al 7Y ZAH
o|&3 AHAR F8 AMEEH= 7718AY HEF AEE §5200 A4

slo] MEE Alzto] PAE BAEL Mok 4 oA shark

N

i

>~

—_

N
o
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(B II-1) 23} EisleAr MHASASHEMUH
7| SHO4H| =MHH| | EHEZ0 =MEF
TCE, TCM, CTC,
CSC tube(100/50 mg) GC-FID CS, T DCE, DFM,
KOSHA 1% DMF in cs| 17 BP
CSC tube(100/50 mg) 274 GC-FID DCM
TCE, TCM, CTC,
CSC tube(100/50 mg) GC-FID DCE. DFM
Anasorb CSC(100/50 mg), B CS _
NIOSH | Anasorb CMS'(100/50 mg) GC-FID 1-BP
CSC tube(100/50 mg) 274 GC-FID DCM
) .
CSC tube(100/50 mg) Gc-ecp | 1% '\B”;CZ)H "l epB
CSC tube(100/50 mg) GC-FID S, E= TCE, TCM
o “_~ 1% DMF in CS,
OSHA Carbosieve S-IIl GC-FID DCM
B o-xylene E=| DCE, EDB,
CSC tube(100/50 mg) GC-ECD 1% DMF in CS| 1-BP

* Anasorb CMS(SKC, USA)= HZ=

% TCE : trichloroethylene, trichloroethene/ TCM : Trichloromethane, Chloroform,

Methyl trichloride / CTC : Tetrachloromethane, freon-10, methyl

tetrachloride / DCM : dichloromethane, methylene chloride / DCE : ethylene

freon-20,
chloride, 1,2-Dichloroethane / DF
freon-32 / EDB Ethylene d

1-bromopropane

22

M
ibromide,

. difluoromethane, Methylene fluoride,
1,2-dibromoethane /

1-BP



M
]

2. 8%

D wiA A4

Al Y qEERWEY 5= 150~290 ppm oo H I [1-29]
5579 Az 223] At A, SFH(SKC 226-01) 22 EF5}]

ojgitetar FEoIS o T 7MY w2 AFE Erh

A W qEErHel] & v 3] JUstA AAZA ¢ g1 el
223] 529 AY(EDSZ v = Ark MAE ZYRES B W]
floto] g B2k HlolE F HE g 7P W2 5L E Uro] Y 5%
HE AA4SHATHE [1-4). oA A~EQ] WiAE ARESHo] BAE B4
IR W HFE == A(1.192), B(1.159), D(1.140), E(1.117),
C(1.072) <22 &Skt

wakA A WiA(SKC 226-01)5 tEzRde 218 7 mjiz A%
otal o] AFES st

o |

(B IM-2) A Ui™ 37

ol
HI

243 H 11

A Anasorb CSC(SKC 226-01)

B Anasorb CSC(SKC 226-73) t-butylcatechol Z&

Anasorb 747(SKC 226-80) Potassium hydroxide Z&

O | O

Anasorb 747(SKC 226-81A)

E 2HYEHHK LAB NG-01)

23



(& II-3) DHxE MM W ZX Z

(&9 : ppm)

TE A B C D E
A= 22 22 22 22 22 Max Min
I | 2347 227.8 211.6 2244 | 219.9
1 190.1 206.2 194.4 191.7 150.6 206.2 150.6
2 212.5 217.5 219.2 212.3 181.3 219.2 181.3
3 254.8 246.8 218.3 231.7 222.6 254.8 218.3
4 234.8 236.2 231.8 231.5 232.0 236.2 231.5
5 239.0 238.8 224.4 199.5 231.2 239.0 199.5
6 243.9 231.1 235.0 241.4 205.9 243.9 205.9
7 235.8 219.3 2241 184.6 227.7 235.8 184.6
8 239.9 250.8 229.7 236.5 216.0 250.8 216.0
9 260.2 247.0 249.8 242.3 204.9 260.2 204.9
10 270.3 229.1 250.0 255.0 221.3 270.3 221.3
11 207.2 232.4 247.9 215.5 217.5 247.9 207.2
12 215.9 229.7 200.3 263.9 199.6 263.9 199.6
13 246.4 200.0 176.8 201.4 200.5 246.4 176.8
14 245.9 214.6 189.0 291.8 267.1 291.8 189.0
15 233.4 235.0 210.4 235.9 234.1 235.9 210.4
16 256.0 218.3 185.8 185.4 236.2 256.0 185.4
17 251.7 249.8 208.4 216.1 245.5 251.7 208.4
18 250.5 227.7 187.0 205.2 234.6 250.5 187.0
19 193.9 221.9 170.8 223.1 248.7 248.7 170.8
20 237.5 238.1 216.7 223.2 227.3 238.1 216.7
21 225.7 215.0 200.5 230.7 230.6 230.7 200.5
22 217.5 206.4 183.9 217.7 202.7 217.7 183.9
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(E M-4) 3XH-04NE C|HEQHE ZX H|(F|AZCE LEE)

i A B C D E

1.192 1.159 1.072 1.140 1.117

0.107 0.079 0.098 0.132 0.137

CV(%) 8.97 6.80 9.14 11.55 12.24
1.26 1.37 1.29 1.27 1.00

2 1.17 1.20 1.21 1.17 1.00
3 1.17 1.13 1.00 1.06 1.02
4 1.01 1.02 1.00 1.00 1.00
5 1.20 1.20 1.12 1.00 1.16
6 1.18 1.12 1.14 1.17 1.00
7 1.28 1.19 1.21 1.00 1.23
8 1.1 1.16 1.06 1.10 1.00
9 1.27 1.21 1.22 1.18 1.00
10 1.22 1.04 1.13 1.15 1.00
11 1.00 1.12 1.20 1.04 1.05
12 1.08 1.15 1.00 1.32 1.00
13 1.39 1.13 1.00 1.14 1.13
14 1.30 1.14 1.00 1.54 1.41
15 1.11 1.12 1.00 1.12 1.1
16 1.38 1.18 1.00 1.00 1.27
17 1.21 1.20 1.00 1.04 1.18
18 1.34 1.22 1.00 1.10 1.25
19 1.14 1.30 1.00 1.31 1.46
20 1.10 1.10 1.00 1.03 1.05
21 1.13 1.07 1.00 1.15 1.15
22 1.18 1.12 1.00 1.18 1.10
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2) "WiA A7 A Bt
(1) 21C 23 A2

L/detto] tEEmHgr Aok SAMS 9] ¥ 21T 3087 HaolHA]
BA% A3 2259 H9E 95.5~106.8%%Tt 7FE ¥ Hn AJR(0.
TWA $2)9 g2g°] 7MY %1 O 529 A5E
HAH(™EII-1, ¥ II-5).

o
]
ps
-,
He
H
iy

(2) 4C B N2

i

ok o

Htol| B2 gl A2k S]A A 9] F 4Tof 307 E3stAA
A7} 2259 Y= 96.0~110.1%Jth. B 21T HastHA
ANEET Z46H £2 435 HJATHI-E-2, # 11-5).

Ht AR 2 g2E2 593 HE} glo] 95%°14d] #h2 RAIstAT.
NIOSHY| wiwdol =™ 79 Y E2HE0] 10%°1d FAFHHE A=
AR /ol BAIZE Jlou g Jtdfof $tHEugene R.2016). °] A@oA+=
90% m|vte] EAE-S Ho|x| oo} TR WPt

Mo fo
& 1

Z2H50] 100+25% o9 AaE HYornz
BHit Al gAed Y B2 e ZAAor Ao BA|7}

AFAEAY A Al 7P B2 5E0.1 TWA $3)004 E2E0] &
ol= 24l AMgE ATA FFolst daEnt. HFA A BE
o] AsEoA ta w4 d3Fe B¢ Ak ARl ¥FE VA
100% o449 gates Hol7|= dirh &St A% dAERE 24557t gt
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(B o=l BRm 1 0L ‘wdd 0L SivoRF [0)SIETEESHAZIYV VML Y2 E:AS E&ENVNY ¥ BN X
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3) Ad 371%F 23S A

ol

|
o
>
ol

110

100 ~

a0 -

80

70 4

60 -

a0 4

Percentage, %

40

30 4

20

AirVolume, L

[O3 m-3] ClE=2RHE =M

A AR A2 I Z)oA 5% Tat= 65 LollA Al&EEe], 10%
oot =28 AlFol= 68 LAt F WA AP @Y IHI)A 5%
o= 50 LofA AlZSIAe™ 10% Tt Egdhs Ald2 53 L £F
Ao AT HII-3).

AJEEZH Al o2 B4 I 27E & 7] 2o EeFeE
Agoto] = A A azmo) 5% X AH< 50 LE wRuE A%
Shlal, o &71F2 = 3 Fu9] 2/3 #Eo2 A5 wwd
50 L9 2/3%1 33 L& A?tstTh.
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—

4 HdE 2 AT

!

Al

HE2RHEe] 7|7|8kg-gkE 1#sto] HEWAE 0.002 mg/sample=
=451t AEA9 oF 2, 5, 108121 0.00396 mg, 0.00990 mg,
0.01782 mg9 yEZHH &S SAdedo] FYUsto] ZF 8719 AlRE
b=k Hlfa o7het A EASIATHRE 1M-0).

HEFE8HL2 0.00197~0.01922 mg/mL HYoA AxstHoH AP35
n‘%( 2=0. 9996)4 71€&7]+= 52.8037, yAHZ 0.1854%t.

2(y-9)29] 2 0.00023, n2 & A= 5 30, k & A5 28 ddsto
F219 BE2AKS,)= 0.00287F Al4LE ot

EZ2AHSy/x) 0.00287, m(ZI&71)°l 52.8037<= WUsto, A==
0.18 pg/sample, AHIA = 0.54 pg/sampleZ AAME ST,
i 71 AR 0.54 pg/sample & ZHET 5= Q= B E

ARSI 371 F9] 1 ppme tEZRueo] ZA8 o oF 0.1 LS
25 0.71 pg/sample(32A L o 1.38))0] ZYHT}. waba A=
SHAET A B2 S AET S U= 0.1 LE A F7|Fe= A<t
Skt
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(B M-6) A=sH AMS flst Alg &M Za}
= HESE AHMSE - =1\2

CEC (mg/sample) | (mg/sample) axt (B%h)

SAl= 1 -0.00351 -0.00351 0.000012
A= 2 -0.00351 -0.00351 0.000012
ZANZE 3 0 -0.00351 -0.00351 0.000012
ZAZ 4 -0.00351 -0.00351 0.000012
SA= b -0.00351 -0.00351 0.000012
SA= 6 -0.00351 -0.00351 0.000012
NsE-1 0.00334 -0.00062 0.000000
Nsr-2 0.00133 -0.00263 0.000007
NsE-3 0.00614 0.00218 0.000005
Nsk-4 0.00396 0.00087 -0.00309 0.000010
Nsk-5 ' 0.00098 -0.00298 0.000009
NskE-6 0.00363 -0.00033 0.000000
NsE-7 0.00402 0.00006 0.000000
NsE-8 0.00182 -0.00214 0.000005
=1 0.00954 -0.00036 0.000000
==k-2 0.01032 0.00042 0.000000
s5k-3 0.00636 -0.00354 0.000013
SsE-4 0.00990 0.00836 -0.00154 0.000002
S5E-5 ' 0.00594 -0.00396 0.000016
==rE-6 0.00757 -0.00233 0.000005
==k-7 0.01039 0.00049 0.000000
Z==r-8 0.00723 -0.00267 0.000007
sE-1 0.01391 -0.00391 0.000015
1sE-2 0.01471 -0.00311 0.000010
1sE-3 0.01752 -0.00030 0.000000
sE-4 0.01782 0.01469 -0.00313 0.000010
sE-5 ' 0.01441 -0.00341 0.000012
1=E-6 0.01579 -0.00203 0.000004
1sE-7 0.01282 -0.00501 0.000025
1sE-8 0.01659 -0.00123 0.000002
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5) SAEAUHO AU
B =%09] 0.1, 0.5, 1.0, 1.5, 2.0 HiQ] SZojA wid = Z+ 774K
st 24T EHEY] A= ofl o Zth
(B I-7) MU AAMZS & A2 2M Z5
%E A bk | (") IIXIH* = A (0
e V) B (%) HZEZMX] =4 0| Al 2=(%)
T
0.1 Tc' 7 77.5 2.258 4.37 2.91 (=CV)
0.5 Tc 7 97.9 1.007 0.87 1.03 (=CV))
1.0 Tc 7 100.3 0.482 0.20 0.48 (=CV)
15 Tc 7 100.2 0.451 0.17 0.45 (=CV,)
2.0 Tc 7 102.0 0.510 0.22 0.50 (=CV.)

* Tc : B s=(Target Concentration)
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¥ [M-99] Z} Ho|A(CVI~CV5)E tidsto] CVplS AXteld 1.43
olt}. o]F 4o st HHEFESLEE F-olH 0.108°| At

6) SHEATE B Bias)

me
)2

Ump — \/3

C;:U ()

—éﬂ%‘i—ﬁ%‘ﬁ H3Fo] AEZESE B WA B4 SFET
w4 Al AL g23E B9 ZolE TohH, CVas 5)0lA
A% /\E’L =2hg9] HolAolt} ute AR AFH Z2 Ao F355H
He 529 AHEZETSE (%)) 714 2 541 F7] AdHolA Ado]
Al A ] o] ISO/DIS 22065 2018004 ARt $=2(=3%)F 2-&5tt.
Bs Wt FE(99.9%)04 ALt Z2E  BH95.59%)= Wl
4.31%, CVs 10.69%, ul 3%E HYSHH AHESETE, & HF
0.3032.& UErytt.
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VI. 28

HHEE RS QoA NHAZ AHEH AHE7F glon Z=EAHoA
5o] A9 HA| %= TANA ARGEZIA] LM A7t A= o] FoiR|A]
LAUTE AN F3- Aol A= DAA] &2 sekEdS AlFA
2A AMESHA HAE o FEAY 7A7dof o' FaFol USA & 5 /it
JEv dE ARIAA= oln] HEERHESS ARESHL glo] e E
et A EAF D EAA-ECHY HaAdo] A=A

o] A+E B HEEZRHEY fARE 25 7 273} Tl a® o
ZASHAHZAHEAUIHS AESY 1, OSHA Salt Lake Technical Center?]
7ro|E81R1(2023)0] wE &4 HiA € 24 W A5 A A v

2t
D 34 A

FUolA F2 AMEE 5719 WiAE Ao E Y ZH AL 5o
ZRE0] 7 =4 U2 FASHSKC 226-01)S HEERYE =%
A2 Aot

+%71%(10 ppmoZ 7F4)9] 0.1, 0.5, 1.0, 2.081°] AFst= 5=
dgete] FYsta 3097 Edets dAHEE AEE BASHEE o
95.5~110.1% H99 225 ot TetA A9 miAl= 7hel =Rl
AP/ 712(100£25% olH)E SEokeler 23 Alme W oA
3047 A AL ERlstalt.

Se A 2y A9 4y o3 Buj= 50 L2140 ppmY o)
o] 39l 2/3%1 33 LE HW 37|H2E AUttt
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HEA 2, 5, 10819 dPole =8 S
AEE THEI JAR ETE%PO% 507H«] ﬁ%—% Akt o] o

712(10 ppmoZ 7}4)9] 0.1, 0.5, 1.0, 1.5, 2.08]9] ¥zo] tu=z
S e o T xR -BASIe] FLUE 9 HIFS AAFF O H
AYEE= 0.108, UL 0.303°0.8 &5 c).

K
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o, m{N' :

=
=
sfs} 4ge 28] ol AAISIOL B 7&% B

© =
= o
Tt wegate] ol % ARAH R BHAW AYEDE AT

Ag 22E vhgos duERiHe A=A % 2AAPEHES HE
god #% gueudae A8t AU ARAH % BAd TE
g Aoz sgE
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Abstract

Title

A Study on the Development of Work Environment Measurement

Analysis Method for Dibromomethane
Objectives

The purpose of this study is to develop a work environment
measurement and analysis method(draft) of dibromomethane and
utilize it to measure the work environment and manage the work

environment in the process of using the substance in the future.
Methods

Through a literature data survey, the health hazards and toxicity of
dibromomethane were investigated, and the work environment
measurement and analysis methods of similar substances were

reviewed.

The medium and the breakdown volume were selected using the
dibromomethane generation chamber, and the detection limit,
quantitative  limit, precision, and bias were calculated by
experimenting according to OSHA Salt Lake Technical Center

Guidelines.
Results

Six measurement media mainly used in Korea were collected in the
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dibromethane generation chamber, and the media with the best

collection rate(anasorb csc) was selected.

The selected medium assumed the exposure standard to be 10
ppm and injected with concentrations equivalent to 0.1, 0.5, 1, and
2 times the exposure standard, stored in a 21°C and 4°C constant
temperature and humidity for 30 days, and conducted a storage
stability experiment. As a result, the desorption efficiency was
95.5~110.1%, satisfying the level within 100+25%, and it was

determined that there was no problem with sample storage stability.

The detection limit of the measurement analysis method was 0.18
ug/sample, the quantitative limit was 0.54 ug/sample, the precision
was 0.108 and the bias was 0.303.

Conclusions

We present a draft of the KOSHA GUIDE according to the
experimental results. Subsequently, if it is established as KOSHA
GUIDE, it can be used to manage the work environment in

workplaces using dibromomethane.

Key Words : Dibromomethane, Work Environment Measurement
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HA
Ly |

MzHF R

o] ¥ 2 ¥ v eH(Dibromomethane)

=AHEL CHPr, (HERDL CH:Br; = 173,835 CAS No.: 74-05-3
=32 ARV - H g H] F: eATT ol I : 125 gl
» BT ¥ RATEE A HREEESE EC AR ATEIDL
- » T OEEH0E SV S/1EL 7310 J1ESFTH BEER L ¥ EMEELAE E
58, 2284 SHF A W RAE G971 AT}
I:I_] B—E' = | = T o — L= LT
= = HEEE, 287 R ER0lE, EF © 8% o5 35 UEEHH ZER R
TL HE0] EETI
=219: methyl dibromide, methylene bomide, methylene diboomide, cefrigerant-30B2
THEAD W AEE: ISNAE T UEELENES CSC keE AHTHE 1EBFELE TERAID
T LIPS TAIEUEDN=EN £ USHH BT
AEFH AR =4 AR
o ARFHHA ¢ Coconut shell charcoal, « FAJE : JPEEIEMEDNEE SECEE
100mgB0 meg BE|Flame ionization detector)
» 1R 0] L@l oppe) ~33 LOE1A0 ppim) » FHEPAES - TEERRHT
= ZHE LUER0 HRE « 229 ] mb CE,
v AlRS] OFEA LA I0Y » A A : Capillary, Fused silica, DE-1, 30 m

r SAR AR AEE L~ME 9 AR

% 025 rom (Do DR wm, 7 inch cage
= E20142 T

M PEe] W H=T HEE P IUL
« W 90010~ mglAE » W% bias) ¢ 0303
» AZSH .16 pefsample = FVE(Precision) : 0106
« AR 05 pgfsample
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Al 2 13
» OEREL OQHEIRWT @ IEMEINRD 34 (« [ F2ABCoconut shell charceal, 100
== tng50 mg)
» UREEFSE ¢ FHFLA Tt €57 O (- AVAR AAE B2 0 ~0d Limin® AR
A A AR g=
» @4 I 9F 1A » JIADEOHE YT, JET] ¢
v 24 JHA » P Capillary, Fosed slllca, DB—I, il m
» Q= I 0,25 mm [[: 0.2F wn 7 inch cage =
TS £
» HWIB ¥ ml Qass, PTFE line Crimp Caps
o OEE g9A 10, &5 ul
» BEESED
= 73
» 52 TFHEA LA 01EHELs S80] A5t DERE0] 4T SS0BEERE -l
SET FEE JIEH0T T
[ AlE=A4

g a

CAEAE AR FET BE M
CAEAE BIE fo] S
,01~33 L HE AIRS AT

Eim opzs

i OoE

A L ARRHEZE EET

= 2Tt ¥ ROY RES 01ESkd =L B2TI

AR EHE 28RS S42E TP 5ot 28T £ ST

I AR HXAY

b, S2MEE & S0 H S5 = TE HEY 90 0] o) mRlE s 2T IEE W
b, ZF BIO12o] [0 ml =] 01EHTEE W1 24 UEPHE 2o DETITY

1.7 2884 iE 2k AT

Il AE 24

[E= & 2 Axa]

B,
5,

10,
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b BNERY % E= nyms
¢ BATE IPHE 2ot TEaL,

B H2T 6N BESIE AP IYTY,
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DOIIRATAS 0150 VT3] FUT U 0] FYIL
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(2433
11, I3 E0E 3T HZ2EAPRT 228t R 28 STA7110 285 B0t
¥ BHI, BE o Tl A% B2 A8 S5, ol 23 Ay
Solck 1 uL
St d4 Iz 48 1 ~7 mlimin
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HER (Detector) 2301
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12, THE Aol o504 R4Be| TES UL,
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B = DE MV
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AEER->C 00
DE : Qatzg
A4 BT, 1199 B 1 meleo] A3 8
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2. MAMMZ ABE= R7I8H<2 HFSE

1) DB-WAX (30 m*0.25 mm*0.2 m)

17t

—

pA 4

175
150
125+
100
75
50
25

2073

1-——11.013

|+13.742

20 mi

CS(&0H)

1-BP

DCM

TCE

PCE

DBM

2.073

4.169

5.876

7.348

7.949

11.013

2) DB-624 (30 m*0.25 mm*1.4 (m)

pA ]
1754
150 -
125
1004
75
504
25

=&

| =6.289

=—9.076

——————8.839

| ——11.360

-9.894

4 =—————13430

7.5

15

CS(20H)

DCM

TCE

PCE

5.814

6.289

8.839

10.84

13.43
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3) DB-1 (30 m*0.25 mm*0.25 ym)

!
Ju

PA | ﬁ
200 !
150
100 2 N 8
o] % o ' o
25 5 75 1 125 15 15 2 n
=24 DCM | CS(&0f) | CFM 1-BP | DBM TCE PCE
HEEAZHE) | 2674 | 2.720 3.264 | 3.388 | 4.522 | 4.756 | 7.829

X JIAFZOEdMD Q29 2= 35T (58) - 10T/8 a2

= O

- 200C2 25 SYHAS

s
X CS;O|2SHEHA(EE 2OHE AFE), 1-BP1-E2R2X2T, DCMCEZ20E, TCEEZ|
S2=0EY, PCEHZ220EH, CFM:2=22 5, DBM:OE=2HE
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